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LGOI GIGI THIEU

Thuc hién Nghi dinh 43/2000/ND-CP ngay 30/08/2000 ctia Chinh pht quy dinh
chi ti€t va hudng dén trién khai Luat Gido duc, Bo Gido duc & Pao tao va Bo Y t€ da
phé duyét, ban hanh cic chwong trinh khung cho dao tao Dugc si Pai hoc. Bo Y t€ t6
chic thdm dinh sich va tai liéu day - hoc cdc moén hoc co s& va chuyén mon theo
chuong trinh méi nhidm timg budc xay dung bo sdch chudn trong cong tic dao tao
Duoec si Pai hoc nganh Y té€.

Sach duoc Khoa Duoc Dai hoc Y Duogc thanh phé H6 Chi Minh bién soan dua
trén chuong trinh khung da dugc Bo Gido duc & Dao tao va Bo Y t€ ban hanh. Sich
gom ba phéan chia 1am 15 bai, mdi bai duoc trinh bay ndi bat cic noi dung: muc tiéu,
n6i dung chuyén mon, cau hoi lugng gia va tai liéu doc thém; dam bao yéu cau co ban
vé kién thic, tinh chinh x4c va khoa hoc, cap nhat ti€n bo khoa hoc ky thuat van dung
thuc tién.

Noi dung tai liéu chi yéu cung cip nhitng kién thitc co ban vé vi sinh gay bénh,
cu thé nhu co ché chuyén ho4 clia cdc qua trinh trao ddi chat, cdc qua trinh 1én men vi
sinh vat, co sd tdc dung cla cdc ché phdm probiotic. Ngoai ra con gii thiéu ban chat
ctia cdc dudng lan truyén va co ché gay ra cac bénh nhiém khuan thong thudng va céc
bénh hiém nghéo nhu SARS, AIDS.

Doi tugng stir dung sach, chu yéu la sinh vién cac truong dai hoc Dugc. Ngoai ra,
sinh vién cdc trudng dai hoc khdc ciing cé thé st dung né nhu tai liéu tham khao. Xin
tran trong gidéi thiéu cung ban doc.

Nam 2005 cudn sdch da duoc Hoi dong chuyén mon thdm dinh sich gido khoa
va tai liéu day — hoc chuyén nganh Duoc clia Bo Y t€ thim dinh va dugc Bo Y t€ ban
hanh lam tai li¢u day — hoc chinh thic cia Nganh Y t€ trong giai doan hién nay. Trong
thoi gian tir 3 dén 5 nam, sich can dugc chinh 1y, bé sung va cap nhat.

Vu Khoa hoc va Dao tao xin chan thanh cdm on PGS. TS. Nguyén Van Thanh va
cdc giang vién Khoa Dugc Dai hoc Y Duoc thanh phé H6 Chi Minh da bd nhiéu cong
stic d€ bién soan cudn sich nay. Vi la 1dn ddu xuat ban nén chic chin khong tranh
khoi thi€u sét, chiing toi rat mong nhan dugc y kién déng gép clia dong nghiép va sinh
vién dé cudn séch ngay cang c6 chat lugng t6t hon.

VU KHOA HOC VA PAO TAO
BOY TE
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Phédn I

Vi SINH HOC BAI CUONG
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Bai 1

GIO1 THIEU VI SINH VAT HOC

MUC TIEU
1. Ndm duoc doi tuong va nhiém vu cia vi sinh hoc.
2. Thdy dugc vai tro lich sit ciia viéc phdt hién ra vi sinh vdt.
3. Xdc dinh dwoc vi tri cua vi sinh vdt trong sinh gidi.
4. Phdn loai duoc vi khudn

1. DOI TUONG VA NHIEM VU CUA VI SINH HOC

Vi sinh vat hoc (microbiology) 1a mét khoa hoc nghién cttu cau tao va hoat dong
séng clia vi sinh vat (tr ti€ng Hy Lap: mikros 1a nho bé; bios 1a sy séng va logos la
khoa hoc).

Trong mot thdi gian dai nguoi ta da chia sinh gidi thanh hai gi6i (kingdom): gidi
thuc vat, khong chuyén dong nhung cé kha nang quang hop va gidi dong vat, chuyén
dong dugc nhung khong cé kha nang quang hop.

Nam 1866, nha bac hoc ngudi Dic Haeckel (1838 — 1919) dua ra mot gidi sinh
vat thit ba 12 gidi sinh vdt nguyén sinh (Protista). Da phan sinh vat nguyén sinh la don
bao hodc cong bao (monocytic, multinucleate) trong suét chu trinh soéng cua chung,
mac du c6 mot s6 dang 16n, da bao, c6 cdu tric bén ngoai giong thuc vat, thi du nhu
~ tdo bién va ndm (ndm dam). Tuy nhién, mo clia nhitng co thé nay déu 1a nhitng tap hop
céc té€ bao giong nhau vdi sy biét héa rdt nguyén thiy, trong lic d6 thuc vat va dong
vat dang trudng thanh da bao, biét héa cao, xen k& c6 nhitng giao tlr tam thoi.

1.1. Sinh vat nguyén sinh bac cao

GOm dong vdt nguyén sinh (protozoa), tdo (algae). Ching chta té"bao nhdn thdt
(eucaryotic cell) giéng nhu t& bao dong vat, thuc vat: nhan c6 mang nhan, nhi€u nhiém
séc thé trong mbi nhan, c6 co quan phan bao. Co thé don bao hay da bao, néu da bao
thi khong bao gio hinh thanh mé.

1.2. Sinh vat nguyén sinh bac thap

Goém tat c vi khudn va mot nhém nhd vi khudn lam (Cyanophyceae). Dic diém
bdi t€ bao nhd, chua cé nhan that (procaryotic cell), chi c6 thé nhdn (nucleus) trong dé
chita mot nhiém sic thé trin duy nhat, khong c6 mang nhan.

16 http://tieulun.hopto.org
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Hinh 1.1. Cay tién héa

Virus 12 hinh thdi vat chét s6ng dac biét khong c6 cdu tao t€ bao. Kich thudc cua
virus rat nhd 15 -350 nm, chi thdy dugc dudi kinh hién vi dién tir. Virus c6 bo gen da
dang. Bo mdy di truyén cla virus c6 thé 13 ADN mach kép, ADN mach don, ARN
mach kép hay ARN mach don. Bo gen clia virus thudong 12 mot phan tir acid nucleic &
dang vong hay thing. Virus nhd nhidt cé khodng 4 gen, virus 16n nhat c6 khodng vai
tram gen. V6 protein boc bd gen dugc goi 1a capsid thudng c6 thé & dang hinh que,
hinh 6ng xoén, hinh da dién hay phic tap. Cic capsid thudng duoc tao nén boi mot s6
16n t6 hop cdc phan tir protein gém it loai, dugc goi 1a capsomere. Vi du, virus d6m
thudc 14 c6 mot capsid hinh que dai, ciing, dugc tao ra tir hon 1000 capsomere. Virus
khong tao mang lipid riéng, mac du moét so virus ¢6 mang bao (envelope) dugc tao ra
bing cdch bién déi mang cua t€ bao chi trude khi thodt khdi t&€ bao chi. Mang bao con
chita thém cac protein va glycoprotein ngudn goc virus.

Virus khong c6 su tang trudng va sinh san phan doi nhu vi khudn ma bing su sao
chép vat chit di truyén trong t€ bao ky chu.

Su phat trién tir nhan nguyén thity dé€n nhan that 1a mot buéc nhdy vot trong qud
trinh ti€n héa cta sinh gidi. Vi sinh vat hoc hién dai di sau nghién ctu timg nhém vi
sinh vat: Virology nghién ctu virus, Bacteriology nghién ctu vi khuan, Mycology nghién
ctru ndm, Algology nghién citu tdo, Protozoology nghién citu dong vat nguyén sinh.

17
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2. LUGC SU PHAT TRIEN NGANH VI SINH HOC

Ngudi c6 cong phét hién ra thé gidi vi sinh vat va cling l1a nguoi dau tién mo ta
hinh th4i nhiéu loai vi sinh vat 12 mot ngudi Ha Lan, Antonie van Leeuwenhoek
(1632-1723). Do yéu cau kiém tra vai nhuom, Leeuwenhoek da lam gan 400 kinh hién
vi khac nhau, trong d6 c6 chiéc phéng dai 270 lan. Nam 1676 vi mu6n tim hiéu tai sao
ré cay lai c6 vi cay, 6ng da ngam va quan sit nhiing giot nuéc ngam. Ong hét sttc ngac
nhién vi da phét hién nhiéu "da thd" li ti. Dudi mét cta Leeuwenhoek, mot s6 "da tha"
ciing gin giéng v6i nhimg dong vat 16n, cling c6 chan va dac biét ¢ rat nhiéu chan.
Qua nhiing bitc thu va hinh v& glti cho Hoi Hoang Gia Anh (Royal Society) ngudi ta
biét thém ring Leeuwenhoek di nhin thdy tryc khuén va xoan khuén tlr 1685, tim thdy
tap doan Volvox tit nam 1700.

Cho t6i khi Karl Linné (1707-1778) tién hanh phan loai thuc vat thi nhiing tai
liéu vé vi sinh vat hoc ciing vin cdn rét it 8i. Chinh vi vay ma Linné chi c6 thé xép
chung t4t ca moi vi sinh vat vao mot "giong" goi 1a " chaos”, nghia 12 hén loan.

Dén ddu thé ky 19, Pasteur xudt hién nhu ong t6 clia nganh vi sinh vat hoc thuc
nghiém.

Louis Pasteur sinh ngay 27 thing 12 nam 1822 tai thanh phé Dolo (Phdp). Nam
1848, t6t nghiép dai hoc Ecole Normale ctia Phip (Ecole Normale Supérieure). Nam
32 tudi (1854) 6ng dugc bau lam gido su héa hoc cua trudng Dai hoc Téng hop Lille
mién Nam nudc Phap. Nam 1888, ong dugc bau la vién trudng vién Pasteur & Paris cho
dén khi qua doi.

Nhiing cong hién chi yéu ciia ong:
— 1854 - 1864: Chitng minh nhiéu qua trinh 1én men la do vi sinh vat gay ra.
— 1862: Phui dinh hoc thuyét tu sinh.

— 1863: Chitng minh vi khuén 12 nguén goc cua bénh than.

—  1865: Phét hién ra nguyén nhan cla bénh bao tir tring & tam va dé xuat

phuong phap phong tranh.
— 1877 Phét hién cic phdy khuén gay bénh.
— 1880: Phat hién céc tu cAu khuédn gay bénh.
Tim ra vaccin chéng bénh dich ta ga.

Phat hién ndo mo cau khuén (cung v6i Chamberland, Roux va Thuiller).

18
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— 1881: Tim ra vaccin chéng bénh than.
— 1880 — 1885: Nghién citu vaccin chong bénh dai.

Tiép sau Pasteur phai ké dén béc si Dic Robert Koch (1843-1910). R. Koch la
ngudi ddu tién phat hién ra vi khuén lao (Bacille de Koch) vao nam 1882 va phdy
khudn t4 vao nam 1883.

Hoc trd ctia R. Koch 1a Julius Richard Petri (1852-1921) da thi€t k& ra mot loai
hop thuy tinh (vé sau mang tén ong) gitip cho viéc phan lap va nuoi cdy vi khuén.
Koch ciing 13 ngudi xay dung nén céc ky thuat nhuém mau tiéu ban vi sinh vat. Vé
mat nay con phai nhic dén Ehrlich (1881), Ziehl va Neelsen (1883), Loeffler (1884),
Gram (1884).

Nha vi sinh vat hoc ngudi Nga X. I. Vinogratski (1856-1953) va nha vi sinh hoc
Ha Lan M. W. Beijerinck (1851-1931) da dat nén méng cho vi sinh vat hoc dat.
Vinogratski di sng tao ra " phuong phdp nuéi cdy chon loc " va nhd d6 6ng da c6 cac
cong trinh xuét sic vé vi khudn luu huynh (1887), vi khudn sat (1880), vi khudn nitrat
héa (1890). Beijerinck ciing tim ra phuong phdp tuong tu -"phuong phdp nudi cdy tich
liiy ". Ong 12 ngudi ddu tién da phan lap ra vi khuén Azotobacter, vi khuin nét sn, vi
khudn 1én men butyric, vi khudn phan giai pectin va mot s6 loai vi khuén Iuu huynh.

Nim 1872, 14n ddu tién trong lich sir, nha thuc vat hoc Nga Ivanovski (1864-
1920) da tim ra vi sinh vat gay bénh dom thuoc ld (mosaique). Nam 1895, nha béc
hoc Ha Lan Beijerinck ciing tim thdy nhitng két qué tuong tu. Ong goi vi sinh vat siéu
hién vi nay 1a " virus qua loc " (virus theo ti€ng Latin la noc ddc).

V& sau ngudi ta lién ti€p tim ra cdc loai virus gay bénh & ngudi va dong vat nhu
virus gay 16 mém va long méng & trau bo (F. Loeffler, 1898); virus s6t vang (W. Reed,
1901); virus viém tdy xam (K. Landsteiner, E. Popper, 1908-1909); virus thuy dau
(Aragao, E. Paschen, 1911-1917); virus cim (U. Smith, H. Andrewes, P. Laidlaw,
1933); virus quai bi (C. Johson, E. Goodpasture, 1934); viém nao Nhat Ban (M. Hayshi,
A. A. Smorodinsev, 1934-1938); virus soi (H. Plotz, 1938); virus s6t xudt huyét (A. A.
Smorodinsev, A. N. Chumakov, 1940-1946); virus viém gan truyén nhiém (G. Findlay,
F. Mc. Collum, W. Raitsell, 1942-1962); virus Coxsackie va ECHO (G. Doldorfy, T.
Endars, G. Meinick, 1948-1956); Adenovirus (W. P. Row, 1953).

Ngudi dau tién phat hién thdy virus ky sinh trén vi khudn 12 nha vi sinh vat Anh
F. W. Twort (1877-1950). Hai nam sau nha vi khudn hoc Canada F. D'herelle (1873-
1949) ciing di quan sat thay vi khudn "da tr& thanh vat hy sinh cho nhitng ky sinh
tring nhd bé hon" va 6ng goi cic virus ky sinh trén vi khuén 12 rhuc khudn thé (phage

hay bacteriophage- chit "phage" xudt phat tir chit "phageen” ti€ng Hy Lap nghia la an).
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Ngudi déng gép nhiéu trong cudc ddu tranh chéng bénh truyén nhiém la nha vi
sinh vat hoc Nga Metchnikoff (1845-1916) véi hoc thuyét " thic bao " néi tiéng.

Vé phuong dién tng dung céc thanh tyu ctia nganh vi sinh vat hoc trong chira
bénh cdn phai nhic t6i nha phdu thuat hoc ngudi Anh Joseph Lister (1827-1912), la
ngudi ddu tién ng dung cic nguyén ly khir trung ctia Pasteur vao nganh phiu thuat.
Nho ding bién phdp khir tring dung cu va bién phéap xir 1y vét thuong bang phenol ma
Lister da 1am thay déi rdt ro rét ty 1é tit vong vi nhiém tring khi mé.

Ngudi di ddu trong linh vuc sit dung cdc chét téng hgp héa hoc dé c ché mot
cich dic hiéu cdc nhém vi sinh vat gdy bénh 13 nha vi khudn hoc Dic P. Ehrlich
(1854-1915). Ong da tim ra thu6c nhudém Tripanoxic c6 tic dung tc ché Trypanosoma
va dén nam 1909 clng véi nhitng ngudi cong tdc ong da téng hop ra thuéc Salvarsan
(cing chita nguyén t6 arsen nhu Tripanoxic). Thudc niay vé sau dugc chuyén thanh
dang muéi natri cho d& doc hon (goi 1 ché phdm 914) va dugc dung dé diéu tri bénh
giang mai. Dén niam 1934 thi Domagk phét hién ra Prontozin, chuyén héa chat ddu
tién thudc loai sulfanilamid.

Nam 1929, nha vi khuin hoc ngudi Anh Alexandre Fleming (1881-1955) 14n dau
tién phdt hién ra tdc dung tc ché€ vi khudn clia mot chdt duge sinh ra tir ndm
Penicillium notatum va dat tén cho né 1a Penicillin. Mudi hai ndm sau, nho nhitng nd
luc phi thudng cha Walter Florey va Enet Chain ma ngudi ta nhan dugc ché phim
Penicillin tinh khiét. Tt d6 m& ra mot ky nguyén mdi trong lich st ddu tranh chong
bénh truyén nhiém: ky nguyén khéng sinh

Ngay nay nho c6 mdy siéu am phd vd t€ bao va mang, tich timg céu tric cla t€
bao, ngudi ta c6 thé cé trong tay ting loai cau tric tham gia xay dung co thé vi sinh
vat. Nho k§ thuat chi€u xa tia X va viéc stt dung kinh hién vi dién tlt, ngudi ta da biét
rd céu tric khong gian cua cdc hop chat cao phén tir ¢6 ¥ nghia quan trong trong hoat
doéng song (protein, acid nucleic ...).

Vi sinh vat, ngoai y nghia quan trong d6i véi cdc nganh y hoc, thi y hoc, bao vé
thuc vat, chin nuoi, trong trot, bao quan ... gi¢ day con trd thanh mo hinh ly tudng doi
vé6i viéc nghién cttu cdc qui luat co ban ctia sy song. Phdt hién su bién ddi di truyén &
vi khudn nho ti€p thu acid desoxyribonucleic (ADN) ctia mot vi khudn khac, d6 1a hién
tuong bién nap; hién tuong chuyén vat chat di truyén tir vi khudn nay sang vi khudn
khdc nho thuc khudn thé. Nhitng nghién citu méi nhét vé su téng hop céc ban sao ADN
va ARN, vé kha ning téng hop gen ngoai co thé va ngoai t€ bao dugc thuc hién trén
céc mo hinh cta vi khudn va virus.

Ky nguyén sinh hoc dang bit ddu tir nhitng ndm cudi cla thé ky XX, trong dé
loai ngudi dang di vao ban chit clia su séng & mitc do phan tlr, dudi phan tlr, thoi ky
thdo 1dp gen & vi sinh vat va tng dung né vao viéc chita bénh di truyén.
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Bdng 1.1. Nhiing phdt hién quan trong vé vi sinh vdt gay bénh

Nam Loai Tac nhan gay bénh Bénh
1868-1873 Vi khuén Borrelia recurrentis S6t héi qui
1873-1874 Vi khuén Mycobacterium leprae Phong (hi)

1880 Vi khuén Salmonella typhi Thuong han

1882 Vi khuén Mycobacterium tuberculosis Lao

1883 Vi khuén Vibrio cholerae Ta
1883-1884 Vi khuan Corynerbacterium Bach hau

diphtheriae

1884 Vi khuén Clostridium tetani Uén van

1887 Vi khuén Neisseria menigitidis Viém mang néo
1891-1898 Vi khuén Shigella spp. Ly
1892-1906 Virus Virus dau mua Pau mua

1894 Vi khuén Yersinia pestis Dich hach

1896 Vi khuén Clostridium botulinum Ngo6 doc thit

1901 Virus Virus sét vang S6t vang

1905 Vi khuén Treponema pallidum Giang mai
1908-1909 Virus Virus bai liét Bai liét

1933 Virus Virus cam Cdm
1934-1938 Virus Virus viém no Nhat Ban Viém n&o Nhat Ban
1940-1946 Virus Virus Dengue S6t Dengue
1942-1962 Virus Virus viém gan Viém gan truyén nhiém

1973 Virus Rotavirus Tiéu chay tré em

1975 Virus Parvovirus Thi€u mau tiéu huyét bat

san

1976 Ky sinh trung Cryptosporodium parvum Tiéu chdy cép va kinh nién

1977 Vi khuén Legionella pneumophilla Bénh “cyu chién binh”

1977 Vi khuan Campylobacter jejuni Bénh dudng rudt phat tan

1977 Virus Hantaan virus Sét xuat huyét véi hoi

chiing than

1980 Virus Hepatitis D virus Viém gan virus D
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Nam Loai Tac nhan gay bénh Bénh
1980 Virus Human-T-Lymphotropic U bach cau té€ bao lympho
Virus (HTLV-1) T 8 ngudi
1981 Vi khuén Chuang Staphylococcus Hoi chiing s6c tu cau
aureus tao doc t6
1982 Vi khudn Escherichia coli 0157: H7  Viém két trang xuat huyét,
héi ching ure huyét -
tan huyét
1982 Virus HTLV-2 Ung thu bach cau té bao
lympho T & ngudi
1982 Vi khudn Borrelia burgdorferi Bénh Lyme
1983 Virus Human Immunodeficiency HIV/AIDS
Virus (HIV)
1983 Vi khuén Helicobacter pylori Viém loét da day
1985 Ky sinh trung Enterocytozoon bieneusi Bénh tiéu chay kh6 cam
(persistent diarrhoea)
1986 Ky sinh trung Cyclospora cayetannesis Bénh tiéu chay kho cam
1988 Virus Human herpesvirus 6 (HHV- Bénh sét phat ban dao
6) (exanthem subitum)
1988 Virus Hepatitis E virus Viém gan virus E
(Enterically transmitted
non A, non B hepatitis
1989 Vi khuén Ehrlichia chaffoensis Bénh Ehrlich
1989 Virus Hepatitis C virus Viém gan virus C
(Parenterally non A, non B
liver hepatitis)
1991 Virus Guanarito virus S6t xuat huyét Venezuela
1991 Ky sinh trung Encephalitozoon hellem Viém két mac (dau mat dé
phat tan)
1991 Ky sinh trung Babesia Bénh Babesia khong dién
hinh
1992 Vi khu&n Vibrio cholerae 0139 Chl’mg dich ta mdi, déi khi
gay thanh dich
1992 Vi khuan Bartonella henselae Bénh s6t méo quao, u
mach do vi khuén
1993 Virus Sin Nombre virus Hoi chiing phéi Hantavirus
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Nam ' Loai Tac nhan gay bénh Bénh

1993 Ky sinh triing Encephalitozoon cuniculi Bénh phat tan
1994 Virus Sabia virus Sét xuéat huyét Brazil
1995 Virus Human herpesvirus B Bénh két hgp ung thu

Kaposi trong bénh AIDS

1996 : Tac nhan BSE Bénh ndo x3p, cb thé lay
tir bénh bo dién

3. PHAN LOAI VI KHUAN

Vi khudn, ciing nhu tit cA moi sinh vat khdc déu dugc sap xép vao nhiing hé
thong phan loai nhat dinh. Don vi co ban trong phan loai 1a loai (species).

Cac don vi trén loai gom: Chi, toc, ho, phu bg, bd
Chi: Genus.
Téc: Tribe, thudng c6 tén tan cing béang eae, vi du Escherichieae.
Ho: Family, thudng c6 tén tan cung bang aceae, vi du: Thiorhodaceae.
Phu bo: Suborder, thudng c6 tén tan cling béng ineae, vi du: Rhodobacteriineae.
Bo¢: Order, thudng c6 tén tan cing bang ales, vi du: Pseudomonales.

Mbi loai vi khudn (ciing nhu cdc sinh vat khiac) déu dugc mang mot tén khoa
hoc. Tén nay duoc dat theo nguyén téc "danh phdp kép" (binomial) cla Linné (Carolus
Linnaeus = Carl von Linné, 1707-1778). Trong tén nay tir thit nhat chi tén chi, con tir
thit hai chi tén loai. Vi du: Staphylococcus aureus, Salmonella typhi ...

Trong qué trinh phat trién chia khoa hoc phan loai, d6i khi tén clia mot loai dugc
thay déi theo timg nha nghién ctu. Dé tién theo dbi, sau tén loai, ngudi ta con chi
thich thém tén tic giad. C6 khi ngudi ta ghi tén nhiéu tic gid sau tén loai. Vi du: vi
khuén lao, truéc kia dugc R. Koch dit tén 1a Bacterium tuberculosis, vé sau Lehman
va Neumann xdc dinh vi khudn nay thuoc chi Mycobacterium, do d6 tén cua né dugc
viét 13 Mycobacterium tuberculosis (Koch) Lehman et Neumann. C6 nhiing vi khuin
lan luot duoc cdc nha nghién citu thay bang rat nhiéu tén khic nhau, nhitng tén nay
duoc goi 1a dong danh (synonym) véi nhau. Chéng han tu cdu vang 14n lugt dugc goi la
Staphylococcus pyogenes Rosenbach (1884); Micrococcus pyogenes Lehman et
Neumann (1896); Micrococcus aureus (Rosenb.) Nigula (1900); Staphylococcus
mastitidis aureus Lux (1903); Aurococcus aureus (Rosenb.) Winslow (1908);
Staphylococcus aureus Bergey (1939).
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Cac don vi dudi loai gom cé: Thit, dang/ mau va ching.

Thir (variety): Dung dé chi mot nhém trong moét lodi nao dé. Vi du:
Mycobacterium tuberculosis var.hominis (vi khuidn lao & ngudi), Mycobacterium
tuberculosis var.bovis (vi khudn lao & bd), Mycobacterium tuberculosis var. avium (vi
khudn lao & chim).

Dang (form), mdu (type): Chi mot nhém nhd hon thit, ching han ngudi ta di can
cit vao cdc dac tinh khiac nhau vé phan tng huyét thanh ma chia ph€ cdu khuédn
Diplococcus pneumoniae thanh 80 miu khac nhau, trong d6 c¢6 cac mau I, II, III 1a
nhitng dang c6 doc tinh manh nhat.

Chiing (strain): La mot thuat ngit rieng dé chi mot loai sinh vat méi dugc phan
lap thudn khiét tir mot co chat nao d6. C4c ching la nhitng c4 thé nhung dugc phan lap
tir nhitng noi khac nhau, thAm chi cing mot noi nhung & cac 16p dat khac nhau. Céac
chung thudng duoc ky hiéu bing nhitng con s6, nhitng chit cdi theo qui udc cia nha
nghién ctru. Vi du: chung Bacillus subtilis B. F. 7658, Azotobacter vineladnii THi-70,
E. coli O157.

Tir truéc dén nay da cé nhi€éu hé thong phan loai khac nhau: Muller (1786),
Ehrenberg (1838), Cohn (1872, 1875), Migula (1897), Orla-Jenxen (1909), Lehman va
Neumann (1924, 1926). Nhung ngay nay thong dung nhét van 14 hé thong phén loai
ctia Bergey (Bergey’s Manual of Determinative Bacteriology, 9" edition. Williams and
Wilkins, Baltimore, 1994).

3.1. Phan loai dua vao hinh thai

Céc dac diém cén chd y khi nghién cttu mot ching vi khuédn

Dic diém noi phan lap gém dia diém, co chit, di€u kién sinh thdi, thoi gian

18y méu.
Pic diém hinh théi

1. Binh thuong: hinh dang, cdch sip xép, kich thudc, dic diém t€ bao, vo
nhay, tiém mao (s lugng, cdch phan bd), cdc thé vii ...

2. Bit thuong: xuat hién khi nao, hinh thdi t&€ bao.
3. Nhudm mau Gram (nudi cdy 1, 2, 3, 4 ngay).

4. Nhudm bao tir: ¢6 hay khong c6 bao tir, hinh dang, kich thudce, vi tri cla
bao tir.
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Dic diém nuoi cay

Mtc da phat trién, trang thdi khuén lac (han ché, lan, phan nhdnh), dic diém
mép khudn lac, dic tinh bé mat (tron, béng, xui xi), tinh chat khudn lac (trong, duc,

uét, kho, dic, dai, nhay ...), mau sac, mui ...

bic diém sinh 1y

i
2.

w E NP

11,
IZ
13

Kha nang chiu nhiét: nhiét d6 thdp nhat va cao nhat.

Kha nang chiu dung v6i pH moi trudng: pham vi pH ¢6 thé sinh trudng va
pH t6i thich.

Kha niang hinh thanh séc t6: trén moi trudng chuyén biét.

Téac dung d6i véi sita: c6 kha nang lam ngung két va 1am pepton hoéa sita,
phan tng khir litmus va lam mat mau xanh methylen.

Nhu cau oxy: hi€u khi, ky khi bt buoc hay ky khi khong bét buoc (ky
khi tuy y).

Kha nang khir nitrat.

Kha nang khtr indol.

Kha nang sinh H,S.

Kha nang huyét giai.

. Kha nang 1én men (sinh acid, sinh khi): cdc loai dudng don, dudng kép,

duong phic, ruou.
Kha nang gay bénh.
Dac tinh khang nguyén (phan tng huyét thanh).

Cic diém khéac: phin tng MR (d6 methyl), phan tng VP (Voges-
Proskauer), kha nang thuy giai tinh bot, lipid, kha nang phan giai uré, kha
nang dong hoa citrat ...

3.2. Phan loai dua vao ADN

Gan day, ngudi ta chi y nhiéu dén kha niang van dung két qua phan tich sinh héa
trong linh vyc phan loai vi khuin. Nhitng cong trinh nghién ciu xuit sic cua E.
Chargaff (1955), A. N. Belozerski va A. X. Spirin (1957-1960) da ching to6 ring ADN
ciia méi loai sinh vat c6 mot thanh phan riéng biét. N6i cach khdc ADN mang tinh
chét dac trung cho loai.

http://tieulun.hopto.org) 5



Tir khi biét duogc thong tin di truyén dugc ma héa trong ADN, chiing ta c6 thé
dinh 16 dugc khdi niém vé quan he tién héa clia cdc co thé sinh vat mot cich chudn xéc
hon v6i nhitng ngon ngit thao tac: do déng nhat cia ADN. Co thé ngay cang troi dat xa
hon trén con dudng tién hoa, trai qua sy tich lily dot bién, thi gen ctia chiing khong chi
ma héa cho nhitng ciu tric va chic nang khic nhau ma ngay cang khdc biét 1o rét
trong trinh tu sap x€p clia cic base nito.

Ti 1 base nito c6 thé la cong cu chu’ng minh quan hé ho hang glua nhiing co thé

khac nhau. Ngum ta thdy ring ty 1¢ base cia ADN trong dong vat c6 xuong song la
40% mole GC va 60% mole AT, con & vi khudn thi GC bién thién tir 30 dén 70% mole.

TV e G+C
A+T

trong phan tir ADN 4 khdc nhau déi véi timg loai sinh vat. M6i loai thuc

vat, dong vat, vi sinh vat déu c6 moét thanh phan acid nucleic x4c dinh. Céc loai cang
khdc nhau vé mat phan loai thi sy khdc biét vé thanh phan ADN cang 16n. Tinh chét
dic trung vé thanh phan ADN biéu hién dic biét rd & vi sinh vat néi chung va vi khudn
nodi riéng.

Then, Belozsld. (19T, & v Kinkn 1 18 2 ? c6 thé thay déi tir 0,45 — 2,8

(nghia 1 chénh léch nhau hon 6 14n). Trong khi d6 giita cdc nhém thuc vat va dong vat
khéc nhau ty 1& nay chi thay déi trong pham vi 0,54 — 0,94 (nghia la chénh léch nhau
chua dén hai 1an).

Hon thé nita, nhiém séc thé clia vi khudn dic biét dong nhit, diéu nay dugc bi€u
hién trong su trdm tich thanh nhitng phdn nho sau khi tich doan (fragmentation). Nhu
vay thanh phin base ADN ciia co thé hién nhién la diac diém 6n dinh trong sudt lich sit
tién héa lau dai. Song diéu nay doi khi ciing cé ngoai 1&. Thi du, thanh phan GC
(38 - 40%) giéng nhau duogc tim thdy & Streptococci, Pneumococci va Lactobacilli,
nhiing chi tir truéc dén nay vin dugc x€p vao nhém vi khuén lactic vi c6 qué trinh lén
men gioéng nhau, thé nhung Lactobacillus bifidus thi lai c6 ty 1&¢ GC rat khac (56% GC).

Tuong tu nhu vy, mac dit Proteus ti trudc dén nay vin dugc x€p chung vdi
Enterobactericeae, song mot s& loai cia né lai cé ty 1& GC giéng nhau (50 - 52%) rat
xa vGi da s6 loai trong ho nay (38 - 40%).

Cu6i cling, su yéu 6t ciia viéc st dung hinh théi 1am tiéu chuén phan loai chli y€u
dd dwoc ching minh boi vi tri khong binh thudng clia Sporosarcina ureae, 1a cau
khu&n duy nhat sinh bao tir. Loai nay dugc x€p vao cac loai truc khuén sinh bao tir
(Bacilli va Clostridia) c6 thanh phan GC Ia 38 - 40% va rat xa véi tit cd cdc loai
Sarcina khac c6 70 - 80% GC.

Su tvong déng vé thanh phdn base chi 12 nhitng co s& t6i thi€u cho quan h¢ di
truyén, vi co thé c6 thé c6 thanh phan base giong nhau nhung c6 thé c6 trinh tu sip
x€p cac base khic nhau.
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Vi vay, ngay nay, trong viéc xdc dinh loai, ngudi ta chii y nhiéu dén su tuong
déng clia trinh tu sdp x€p cla cic base ADN (homology of ADN sequence).

Bing phuong phip PCR (polymerase chain reaction), két hop véi lai phan ti
(hybridization) ngudi ta c6 thé dinh danh nhanh chéng va chinh xdc vi khuidn gay
bénh. Dua vao gen 16S rARN, phéat hién ra Campylobacter coli, C jejuni, C. lari. Dua
vao gen dich gen ial, phat hién ra E.coli, Shigella bogdii, S.dysenteriae, S flexneri,
S.sonnei. Dua vao gen LT phdt hién E.coli tao doc t6 duong rudt. Dua vao gen 5S
tARN phét hién Lactobacillus brevis va Sacchrosemyces serevisiae. Dua vao vung 3’
cha gen hlyA phét hién Listeria monocytogenes. Dua vao gen ctxAB phat hién Vibrio
cholerae O1.
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Bai 2

TE BAO VI KHUAN

MUC TIEU

1. Vé duoc cdu tric mot té” bao vi khudn dong thoi néu dugc nhiing bo phdn
bdt budc va khéong bdt budc.

2. Phdn biét dwoc cdu triic thanh té bao vi khudn Gram duong va thanh té
bao vi khudn Gram dm.

3. Kéduoc cdc nhiém vu ciia mdi bo phdn trong cdu triic t¢'bao vi khudn.

4. Ung dung dé nuoi dudng va diét té’bao vi khudn.

1. HINH DANG VA CACH SAP XEP TE BAO VI KHUAN

— Nhin duéi kinh hién vi quang hoc, tat cd céc vi khudn c6 ba dang sau: cdu
khudn, truc khuén, xoin khuan (hinh 2.1).

(c)

Hinh 2.1. Anh chup qua kinh hién vi dién t&r ba dang x&p x&p clia ciu khudn
(a) Mét loai thudc chi Streptococcus tim thay trong rudt (mai tén chi vj tri
tai d6 cau khuan dang phan bao).
(b) Staphylococcus aureus xap xép dang chim nho.
(c) Cac khéi lap phuong gém 8 t& bao clia Sarcina (x 15000).
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1.1. Cau khuin

Teé bao dang tron (Staphylococcus aureus), do6i khi c6 dang bau duc
(Streptococcus faecalis) hodc dang 16m & mot canh (Nesseria).

Cach sap xép clia cdu khuén rat dac sic, c6 tinh cich phan loai:

— Xeép thanh hinh chiim nho. Vi du: Staphylococcus aureus.

X&p thanh chudi. Vi du: Streptococcus pyogenes.

Xép cap doi. Vi du: Pneumococcus pneumoniae.

Xeép thanh b6. Vi du: Sarcina lutea.

1.2. Tryc khuan
Dang que dai (20 um) hodc ngén (0,5 pm).

Céch sap xép t€ bao ciia truc khusn khong dac sic, phdn 16n xép riéng ré. Tuy
nhién c6 mot s6 loai c6 cach sip xé&p dic biét:

— Xeép thanh chubi dai goi 12 lién tryc khuén (Streptobacilli). Vi du: Bacillus.

— Xép hinh hang rao. Vi du: Corynerbacterium diphteriae.

1.3. Xoén khuan (Spirochete)
Mot vai xoan khuén goi 1a Vibrio, t€ bao loai nay c6 dang cong gin giong dau
phy.

Mot s6 khéc goi 1a Spirilla, t€ bao c6 dang xodn va c6 soi & ddu gi6ng soi téc goi
la titm mao (flagella) dé di dong, loai nay c6 thanh t& bao cting ran. Mot s6 c6 thanh
t€ bao mém déo va khong c6 tiém mao dé di dong (vi du: vi khudn giang mai), su di
dong cla loai nay nhd su co lai clia nhitng noi tiém mao (endoflagella) chay doc trong
than vi khudn.

Céc xoan khudn déu sip xép riéng 18.
2. CAU TRUC TE BAO VI KHUAN (hinh 2.3)

Nhitng bo phdn bdt bugc phéi c6: Thanh t€ bao, mang t& bio chat, t& bao chat véi
thé nhan va ribosom.

Nhitng bo phdn khong bdt bugc: Tiem mao, pili, nang, bao ti, plasmid, hat du trir.

http://tieulun.hopto.org29



30

Hinh 2.2. Cac cach sap x&p khac nhau cua té bao vi khuén
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T& bao chat

Thanh & bag -

Mang t& bao

Hinh 2.3. Cau tric té bao vi khuin

2.1. Nhirng bd phan bat budc
Thanh té bao vi khuin

Ngoai trit Mycoplasma, tat ca céc vi khuin déu c6 thanh t€ bao. Thanh t€ bao ¢
nhiém vu bao vé va giit vitng hinh dang t€ bao vi khuén.
Thanh té bao vi khudn Gram duong

Thanh phan héa hoc quan trong cla thanh t€ bao vi khuin Gram duong la
peptidoglycan (con goi 1a glycopeptid). Lp nay day khoang 25 nm, chi€ém 60 - 90%
thanh t&€ bao, trong khi lipid chiém ty 1¢ rat thap 1 - 2 %.

Peptidoglycan 12 mot cao phan tir cdu tao bdi day glycan (hinh 2.4) va chubi
peptid gom 4 acid amin (mucopeptid). Day glycan la “xuong séng” ctia peptidoglycan,

cdu tao boi nhitng phan tir N - acetylglucosamin va N - acetyl muramic acid lién két
xen k& nhau.
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Hinh 2.4. Day glycan

Céc day glycan dugc néi v6i nhau bdi cdu n6i mucopeptid hoac chudi acid amin.
Peptidoglycan c6 thé tao thanh nhiéu 16p trong thanh t€ bao. Cac 16p nay dugc ndi véi
nhau bdi chudi acid amin.

Peptidoglycan & nhitng vi khudn khic nhau s€ khéc nhau do:
— Day glycan khéc nhau.
—  Mucopeptid khdc nhau.
— Chudi acid amin khac nhau.

Ngoai ra, thanh t& bao vi khuin Gram duong con chita acid teichoic (tit ti€ng Hy
Lap teichos nghia 12 “thanh”) do Baddiley phat hién. Day 1a mét cao phan tir cdu tao boi
polyol-phosphat (thudong 1a ribitol hodc glycerol), gin v6i 16p peptidoglycan. )
S. aureus, acid teichoic ¢6 cdu tric cao phan tir tir ribitol phosphat, trong khi & vai loai
khdc lai 1a glycerol phosphat. Acid teichoic c4u tao tir ribitol c6 cu tric tir CDP-ribitol
(cytidin diphosphat ribitol), cdn acid teichoic cdu tao tir glycerol thi c6 cau trdc tir
CDP-glycerol (hinh 2.5 va 2.6).

Cytidin _p_p—ribitol ]

n
e [—O—CHZ—CHE—CHZ—CHZ—CHZ—O—P—]n + nCMP

Polyribitol (cytidin mono P)

Hinh 2.5. Acid teichoic
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Acid teichoic tich dién &m do g6c phosphat nén c6 thé diéu hoa su di chuyén ctia
cdc cation vao, ra t€ bao. Acid teichoic cling dim nhan mot vai trd trong su phat trién
cua t€ bao do c6 vai tro di€u hoa tic dong clia autolysin - enzym c6 nhiém vu tach cc
thanh phén clia thanh t&€ bao v6i nhimg phan cia tiéu don vi méi duoc téng hop. Ngoai
ra acid teichoic c6 tinh khang nguyén.

—— NAG ——— NAM —— NAG ———  — NAM
L-/l\la L-/|\Ia
| Mucopeptid ——> |

L-Glu L-Glu

L-l].ys L-Ilys

D-Lla D-;IAIa

—— NAG NAM NAG NAM
L-/‘\Ia L-/IAIa

L-GIIu —>  chuéi 5 phan tlr glycin L-IGlu

L-L|ys L-llys

D—;It\la D-,]AIa

Hinh 2.6. Peptidoglycan clia Staphylococcus aureus

Thanh té bao vi khudn Gram am

Khéc v6i thanh t€ bao vi khudn Gram duwong, & vi khuin Gram am,
peptidoglycan chi 1a thanh phén thd yé&u (chi day 3nm) va khong cé acid teichoic,
nhung lai c6 16p mang ngoai (outer membrane) va lipid chiém ty 1¢ 16n, c6 thé t6i 20%
trong lugng kho6 cua mang (duéi dang lipoprotein, phospholipid va lipopolysaccharid)
(hinh 2.7).

V& cau triic, 16p mang ngoai gém ba 16p: hai 16p protein va 16p doi phospholipid,
trong d6 kham nhitng protein dic biét. Hai thanh phin quan trong ctia mang ngoai la

lipopolysaccharid va protein dac biét.
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— NAG — NAM — NAG — NAM
L-A|Ia
D-Clalu-GIy
L-Llys Gly
D-lLIa — D-Ala — L-Lys — D—GIL — L-Ala— D-Ala
|

L-Lys
’ D-G|Iu-GIy
L-Al|a
- NAlB - NAM

Hinh 2.7. Peptidoglycan clia Micrococcus luteus

Lipopolysaccharid (LPS) cdu tao bdi hai phan: Lipid phitc hop con goi la lipid A
va polysaccharid gin vao lipid A. Phan polysaccharid c6 tinh khdng nguyén (cau tao
thay ddi tity loai vi khudn) con goi 1a khang nguyén O (tir tén Ohne Hauch). LPS la
mot loai noi doc t6 rat doc d6i véi ngudi va thid, doc tinh ndm & lipid A.

Protein ddc biét gdm protein xuyén qua mang ngoai tao nhitng kénh nho goi la
porin c6 nhiém vu cho mot s6 chit thdim qua va nhitng protein gin mang ngoai vao 16p
peptidoglycan.

Protein dugc phan lam ba nhém:

— Nhém 1 gém céc protein ky hiéu Omp C, D, F. Céc protein nay tao nhiing
kénh nho cho phép su khuéch tén tu do céc phan tir than nuéc c6 PM = 600.

— Nhém 2 gém céac protein ky hiéu Lam B va Tsx c6 & E. coli va
S. typhimurium. Chiing c6 tinh didc hiéu rat cao. Lam B la noi nhan (receptor)
thuc khudn Lamda va cho phép khuéch tdn qua mang cidc phan ti
maltodextrin. Tsx 14 noi nhan thuc khudn T6 (Tsix) va cho phép cac nucleosid
khuéch tan qua mang.
—  Nhém 3 gém protein ky hiéu Omp A khong c6 kha nang tham (non-porin) c6
nhiém vu gin mang ngoai vao peptidoglycan va 1 noi gan pili phdi c6 nhi¢m
vu trong su ti€p hop vi khudn F va F*.
Gitta thanh t€ bao va mang t& bao chat c6 mot khoang khong gian quanh t&€ bao
chat (periplasma). Cdc doc t6 vi khudn va cdc enzym ton tai & day. Cdc enzym nay c6
kha nang pha huy khang sinh truéc khi khang sinh di qua mang t€ bao chat.
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C4u trdc nhiéu 16p cha thanh t€ bao vi khudn Gram am c6 kha ning bdo vé vi
khuin do ngén can cdc yéu t6 héa hoc nhu khang sinh vuot qua.
Chitc ndng ciia thanh té bao vi khudn

Bdo vé va giit hinh dang té bao vi khudn

L6p peptidoglycan lam cho t&€ bao ¢6 tinh cing ran, gidp giit vimg hinh dang t€
bdo vi dp sudt bén trong t&€ bao c6 thé 16n gdp 20 l4an 4p suat bén ngoai do ndng do cao
cla cic mudi vd co, carbohydrat, acid amin va cac phan tir khac trong t€ bao.

Penicillin ngan chin su sinh téng hop thanh t€ bio vi khuin Staphylococcus aureus
dang phat trién va lam t& bao bi v8.

O vi khuén Gram duong, lysozym c6 kha ning thiy phan peptidoglycan cha
nhiing vi khuin da t6ng hop thanh t€ bao (do phan hily méi néi giita NAG va NAM)
1am vi khudn Gram duong mét thanh t€ bao. Khi d6 vi khuidn Gram duong s& mat tinh
cling ran va s€ bi vd néu 4p suat thdm thau clia moi trudng nhoé hon dp suat thdm thau
cua t€ bao chat. Nhung vi khudn c6 thé séng sét néu dé trong moi trudng chia 20%
saccharose. Vi khudn bi mat hoan toan thanh t€ bao chi con mang t€ bao chat duoc goi
12 thé nguyén sinh (protoplast).

O vi khu&n Gram am, mang ngoai c6 téc dung bao vé vi khudn chéng lai st thAm
cdc yéu t6 hoa hoc bén ngoai (vi du: khdang sinh). Mang ngoai ngan chan sy xam nhap
cla lysozym, nén enzym nay khong thé tac dong trén peptidoglycan. Nhung néu trudc
dé xur ly t€ bao véi EDTA thi 16p peptidoglycan nay c6 thé bi phd hiiy. Khi vi khuédn
Gram am mat peptidoglycan chi con mang ngoii va mang t€ bao chat goi 1a thé ciu
(spheroplast).

Vi khudn dang L 13 vi khuin & dang thé nguyén sinh va thé cu tang trudng va
phén chia dugc. Dang L c6 thé tr& lai dang vi khudn binh thudng sau khi khong con
chat cim tng. Dang nay la nguyén nhan cta sy nhiém man tinh va khong nhay cam
v0i khang sinh tic dong trén thanh t&€ bao, gay khé khian cho tri liéu.

Vai tro trong sy nhuém mau Gram

Phuong phdp nhuém mau Gram dugc nha vi trung hoc Pan Mach Christian
Gram hoan thién vao nam 1884.

Trong phuong phédp nay, diu tién vi khudn dugc cd dinh trén lam bdi nhiét réi
nhudm v6i phdm mau tim tinh thé hoac tim gentian. Day la giai doan nhuém don. Sau
d6 mau dugc xir ly v6i hon hgp I, + KI (dung dich Lugol) c6 tdc dung nhu chét cd dinh
mau. Giai doan ti€p, dugc tdy rira véi aceton hoic alcol. Cu6i cling dugc nhuom lai véi
mot phdm mau khac nhu fushin hodc safranin. Két qua vi khudn Gram duong s& cho
mau tim, trong khi vi khudn Gram am cho mau héng. Trong mot thoi gian dai, co ché
nhuém mau Gram con 12 mot bi mat. Nhung hién nay, dua vio nhitng su hiéu biét vé
cdu tric thanh t€ bao vi khudn, c6 thé thay rd su khac biét vé thanh t€ bao vi khudn
Gram duong va Gram am giup giai thich co ché nhuém mau nay.
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Acid teichoic

Chuéi acid amiy’  cay nai
acid amin

] “Xuong sng”
C4u truc peptidoglycan carbohydrat

(a) Thanh t& bao vi khu&n Gram ducng . )
Porin protein
Phospholipid
Lipoprotein
T Enzym va cac
Thanh t6 baod o9 "9 ; hoat chat khac
Peptidoglyca I ! L e
¢ e, —LGp phospholipid bén trong
¥  Mang 02 g ) . )
x b—1Ldp phospholipid bén ngoai

‘& 8 mo
Khoang khong

quanh t& bao chat

Lipopolysaccharid._

Protein

Lipoprotein

{778 N-acetyblucosamif{NAG)

("D N-acetylmuramic acid (NAM)

(b) Thanh té bao vi khudn Gram am

O Acid amin

Hinh 2.8. Céac chi tiét cau tao clia thanh t& bao vi khudn
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VK Gram (+) VK Gram (-) Xoan khudn Mycoplasma
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Hinh 2.9. C3u tric khac nhau ciia thanh t& bao & cac nhém vi khuén
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OmpC, F

Omp A COOH
COCH

NHZ_

peptidoglycan

Hinh 2.10. C4u tric protein mang ngoai vi khudn Gram am

Hinh 2.11. Anh chup té bao Staphylococcus aureus
bi v& do tac déng cla penicillin

Su khéc biét c6 thé dugc giai thich 1a: thanh t€ bio vi khudn Gram am chita nhiéu
lipid (c6 thé t6i 20%) trong khi thanh t&€ bao vi khudn Gram duong chita rat it lipid
(1-2%). Do d6 theo gia thiét cha Salton, khi tdy biang con, con sé& 1dy lipid tir thanh t&
bao vi khudn Gram am dé lai nhitng 16 gitip phdm mau tim tinh thé khuéch tdn nhanh
hon trong khi & vi khudn Gram duong khuéch tdn cham hon. Két qua Ia vi khudn Gram
am bi mit mau tim va s&€ dugc nhudm lai véi fushin, trong khi vi lﬁh,ufin Gram duong

con gilt mau tim. - Jf;:*J'
w & )
/ il a‘ 4{:‘.] P
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Vai tro khdng nguyén
Acid teichoic cta thanh t€ bao vi khudn Gram duong 12 mot loai khing nguyén.

Polysaccharid ctia vi khudn Gram am c6 tinh khang nguyén goi 1a khdng nguyén
mat ngoai ¢6 vai tro trong phan iing khdng nguyén - khang thé.

Mang té bao chat
Mang t€ bao chat nim dudi 16p thanh t& bao.
Cdu tric
Du6i kinh hién vi dién tir c6 thé thiy mang t€ bao chat gom ba 16p: hai 16p ngoai
la protein va 16p giita 1a 16p doi phospholipid.
Protein nam & ngoai goi 1a protein ngoai bién, protein nim & 16p doi phospholipid goi
la protein ndi. Protein chi€ém 60% trong luong mang t& bao chat.
Lop doi phospholipid chi€ém khoang 40% mang t€ bio chit. Cic phan tit
phospholipid c6 phan ky nuéc d6i ddu nhau, phin va nuéc gin véi protein ngoai bién.
Mang t€ bao chit c6 tinh linh dong.
Chirc nang
C6 tinh thdm thdu chon loc cao do

Mang t€ bao chat c6 vai trd nhu mot 16p mang thdm thau chon loc. Nhiém vu
hang ddu cla n6 la chuyén chd nhing chat dinh dudng vao trong t& bao va dao thii
nhitng chat bai ti€t nhu enzym, doc t6 ra khoi t& bao.

Su hap thu cac chit theo ba hién tugng sau:

— Su khuéch tdn ty dong: Nhimng chat tan dugc trong lipid ctia mang cé thé
khuéch tdn ngang qua mang. Su khuéch tdn nay tiy thuoc thang néng do.

— Su khuéch tdn dé dang: Do mang t€ bao chat chita nhiéu hé théng chuyén chd nhu
h¢ théng chuyén ché cic ion vo co, dudng, acid amin. Cic hé théng nay c6 tinh
chuyén biét va khong phu thudc thang ndng do.

— Chuyén chd chii dong: Su chuyén chd nay cdn niang lugng ATP va céc hé théng
chuyén ché dac biét. Néng do cha chét cdn chuyén chd cé thé cao hon 3 - 4 1an
néng do bén ngoai t& bao.

Ngoai ra tinh linh dong ctia mang t€ bao gidi thich sy di qua mang ctia mot vai

chét nhu céc acid amin va céc base nito khong tan trong lipid.
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Mang t€ bao chat chita nhitng hé théng chuyén chd electron nhu cytochrom, céc
enzym ho hip nén c6 nhiém vu nhu ty thé cha t€ bao nhan that.

Vai tro trong sw phdn bao

G mot s6 vi khuén, nhat la vi khudn Gram duong c6 mot hay nhiéu phan mang t&
bao chdt khong déu cuon lai trong mot bao goi 14 mesosom. Chiing thudng xudt hién
khi c6 su phan bao. Mot vai loai mesosom c6 dang tii, mot s6 khdc ¢ dang mong nhu
- phién kinh. Loai sau thuong c6 & vi khudn dang thé nguyén sinh.

Ngoai ra, mesosom c¢6 nhiém vu sinh t6ng hgp thanh t€ bao va c6 thé 1am tang
- dién tich bé mat mang t€ bao chat gilp cho viéc gin cdc hé théng chuyén chd.

Ribosom
Cdu tric

Ribosom ndm trong t€ bao chat, cAu tao bdi rARN (chiém 60% ribosom va 90%
ARN ctia vi khudn) va protein (chiém 40% ribosom).

Ribosom ctia vi khudn gém hai tiéu don vi 30S va 508, khi phéi hop cho ribosom 70S.
Chiirc ndang

Ribosom c6 nhiém vu sinh téng hgp protein & giai doan dich ma. Qud trinh sinh
tong hop protein gém 3 giai doan:

~ Giai doan khdi ddu: Khi chua c6 sy sinh téng hop, hai tiéu don vi 30S va 50S nim
riéng 1€ trong t& bao chat. Bit ddu sinh téng hgp, 30S s& gin vaio mARN & codon
khoi dau 12 ma codon AUG. Sau d6 tARN sé& gin acid amin d4u tién tuong ing véi
codon AUG la formylmethionin (-NH, ctia methionin bi formyl héa) tai vi tri P.
Cudi giai doan nay, tiéu don vi 50S sé& phdi hop véi 30S thanh ribosom 70S.

— Giai doan kéo dai: tARN thit hai s&€ van chuyén acid amin tuong tng véi codon
thit hai trén mARN va gin vao vi tri A. Sau d6 lién két peptid s& dugc thanh lap
gita nhém -COOH ctia formyl methionin va nhém -NH, cla acid amin mdi
(dugc xuc tdc bdi enzym peptidyl transferase), ti€p dé6 tARN thi nhét s€ r6i vi
tri P va tARN tht hai hodn vi tir vi tri A sang vi tri P.

— Giai doan két thiic: Qua trinh sy sinh tdng hop dién ra lién tuc nhu trén bing
cdch gan ting acid amin vao day peptid va s& két thiic khi ribosom gip bo ba
két thic, (Qua4 trinh c6 thé 12 mot trong cdc codon UAA, UAG, UGA (khong
twong ung véi acid amin nao). Nho yé&u t6 R (release factor), tARN s€ hodn vi
lan cudi va tach khoi day peptid. Sau d6 30S, 50S va day peptid cing mARN
dugc phdng thich ra t&€ bao chat.

Trén mot mARN c6 thé c6 nhiéu ribosom cling téng hop protein goi 1a polysom.

9
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Su lién quan gitta cdu tric va chiic ndng
Cdu tric rARN:

Tiéu don vi 50S gém hai day 23S va 5S. Day 23S gém khoang 2904 nucleotid,
day 1a ARN co cau. Day 5S gom khoang 120 nucleotid c6 nhiém vu gin tARN vao
vi tri A.

Tiéu don vi 30S c6 mot day 16S gém khoang 1500 nucleotid. O vi khudn dé
khdng kanamycin, sgi 16S c6 adenin ddu bi metyl héa & C,. O vi khudn nhay cam,
adenin nay la dimetyl.

Cdu tric protein:

Tiéu don vi 508 c6 34 protein ky hiéu L1 dén L34.

Tiéu don vi 30S c6 21 protein ky hiéu S1 dén S21. S1 ¢6 nhiém vu gin mARN
vao ribisom; S6 gan formyl methionin; S2, S3, S4 c¢6 nhiém vu gin aminocyl tARN;
S12 c6 vai tro trong su dé khdng streptomycin.

Thé nhan

Nhiém séc thé ciia t€ bao vi khudn nim trong t&€ bio chat, khong c6 mang nhan
bao quanh. Do vay vi khudn khong c6 nhan chudn nhu t&€ bao nhan that. Thuat ngit thé
nhan dé€ chi viing t€ bao chat chita nhiém sic thé.

Nhiém sac thé don boi chi gobm mot phan tit ADN c6 dang vong, khong lién két
v6i protein nhu & t€ bao nhan that.

ADN c6 trong lugng phan tir khoang 3x10° dalton.

Maic du nhan don so nhung vin chita diy du yéu t6 va nhiém vu nhu nhan cla
sinh vat nhan thét.

2.2. Nhirng bd phan khéng bit budc
Nang va glycocalix

Nang

Nang bao & phia ngoai vi khuén, c6 cdu tric dam diac nhu mot bao. Nang c6 bin
chat 1a polysaccharid hodc protein. Nang c¢é & nhiéu loai truc khudn, cdu khudn nhung
khong c6 & xodn khuén.

Nang c6 tic dung bao vé vi khuén. Véi thanh phin nuéc cao, nang chong lai su loal
nudc va ngan can nhiing chat dinh dudng di theo con dudng nay. Trong co thé né chong
lai sy thuc bao. Vi khudn gay bénh cé nang 13 vi khuin doc. Vi du: Pneumococcus
pneumoniae mat nang sé vo hai.
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~ Glycocalix

"‘: Glycocalix c6 ban chat héa hoc giong nhu niang, nhung 16p chit ti€t & dang long
180 gén it v6i t€ bao. N6 thudng céu tric boi nhitng soi nhu mang ludi, gidp vi khudn
gan vio bé mat cua t&€ bao vat chi. Vi du: Streptococcus mutans c6 glycocalix cdu tao
boi dextran (t6ng hop tir saccharose), 1a nguyén nhan gay sau rang & nguoi.

Tiém mao

Tiém mao 1a nhitng soi rat nho, dai tir 3 -12 pm, manh mai (d = 0,01 - 0,03 pm)
chi thy duoc & kinh hién vi thudng bang phuong phdp nhudm dac biét. C6 vai tro
trong su di dong ctia vi khudn va c6 tinh khéng nguyén goi 1a khang nguyén H.

| Tiém mao c&u tao bdi mot protein sgi goi la flagellin ¢6 tinh dan hoi nhu myosin
. cha co. Tiém mao bét ddu hinh thanh tir mot tiéu thé trong t€ bao chit.

Su phan b6 chia tiém mao 1a mot dac diém c6 thé dung dé phan loai (xem thém
I hinh 2.12):

— Tiém mao & dau: don mao (monotrichous) va da mao chiim (lophotrichous).

— Tiém mao & hai dau: ludng mao (amphitrichous).

— Tiém mao bao xung quanh vi khuin: chu mao (peritrichous)

10 ym (d)

Hinh 2.12. Cac loai tiém mao & vi khuén
a. Pon mao; b. Ludng mao; c. Da mao chum; d. Chu mao

|
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Pili

Pili la nhitng soi ngén hon va nho hon tiém mao, khong cé nhiém vu trong su di
dong cha vi khudn. Pili ddu tién dugc tin thdy & vi khuin Gram am (Neisseria
gonorrhoeae).

C6 hai loai pili:
Pili phai

Pili phdi hién dién & nhiing vi khudn ¢6 y&u t6 phdi (phai F *), vi khuin khong
chira y€u t6 phdi 1a vi khudn phdi F . Pili phai dugc thanh 1ap boi yéu t6 phdi F trong
t€ bao chat, c6 nhiém vu tao su ti€p hop giita vi khuin phdi F* va vi khudn phdi F~ dé
c6 su di chuyén gen.

S6 lugng pili phéi thudng it (E. coli c6 4 pili phai).
Pili thuong

Pili thudng ngan hon pili phdi nhung c6 dudng kinh 16n hon. Pili thudng c6 s6 luong
nhiéu hon pili phdi (vi du: E. coli ¢6 khodng 100 pili thudng) (hinh 2.13).

Ngudi ta tim thdy trong cdu triic cta pili c6 mot loai protein goi la lectin. Pili
thudng c6 nhiém vu trong su bim dinh ctia vi khuin vao t€ bio cht. Su dinh vao cia
pili ¢6 tinh chuyén biét. Tinh chat nay do lectin c6 kha nang gin chuyén biét véi mot
loai dudng c6 trong cdu tric glycolipid, glycoprotein & mang t€ bao vat cha. Vi du,
mot s6 vi khudn gay bénh dudng tiét niéu co lectin gén chuyén biét véi galactose clia
glycolipid & dudng tiéu.

Hinh 2.13. Pili & vi khuin E.coli
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Plasmid

Plasmid 12 phan tir ADN nim ngoai thé nhan vi khudn va c6 thé sat nhap vao thé
nhan vi khudn. Plasmid c6 thé tu sao chép doc lap trong t€ bao. Plasmid dugc dung
nhu vecto chuyén chd gen trong cong nghé gen.

C6 nhiéu loai plasmid. Mot s6 loai chinh la:
Plasmid F (Yéu t6 phdi F)

Yéu t6 phéi di dugc tim thdy & E. coli K12. Sy hién dién clia plasmid nay quyét
dinh yé&u t6 phdi ctia vi khudn (vi khuén phéi duc F *). Plasmid nay chita khoang 20
gen va né quyét dinh sy thanh lap pili phdi c6 nhiém vu trong su trong su di chuyén
gen gifta vi khudn F* va vi khudn F . Mot s6 vi khudn c6 kha nang tdi t6 hop cao goi
la Hfr (high frequency of recombination). G nhitng vi khudn nay, plasmid phai nhu 1a
mot phan clia nhiém séc thé.

Plasmid R (Yéu té dé khdng)

Yéu t6 nay chita nhitng gen gitip vi khu&n chong lai nhiéu tic nhan khéng khudn
nhu khang sinh, dugc cdc nha khoa hoc Nhat Ban tim ra dau tién nam 1959.

Yéu t6 R c6 kha nang di chuyén tir t€ bao nay sang t&€ bao khéc, nhung ciing c6
loai khong di chuyén dugc. Mbi plasmid c6 thé mang nhitng gen dé khang véi nhiéu
loai khang sinh (chloramphenicol, tetracyclin, streptomycin, sulfamid ...). Gen c6
- tréch nhi¢m trong su di chuyén yéu t6 R goi 1a RTF (resistance transfer factor). Gen
" 6 trich nhiém tao tinh dé khang goi 1a gen r. Cic plasmid chi chia r s& khong di
. chuyén duoc, plasmid c6 RTF s& di chuyén sang vi khudn khéc.

2.3. Cau tric hat

Trong t& bao chat vi khuén cdn chita nhiing hat dac bié¢t nhu metachromatic (hat
bién sic) hay volutin ciu tao bdi polyphosphat (c6 & vi khudn bach hau), khi nhudm
~ v6i xanh metylen s& bat mau dam hon. Ngoai ra con c6 hat luu huynh, nhiing tinh thé
~ protein c6 tinh doc vdi con trung. Ngudi ta con tim thdy mot loai hat goi la
magnetosome (hat tir tinh) gidp vi khuén dinh huéng trong moi trudng.

. 24.Bao ta
Cdu tric

Bao tir 1a dang céu tao dic biét gidp vi khudn chéng nhiing diéu kién khong
thuan loi ctia moi trudng (nhiét do cao, lanh, kho, dnh sdng ...), c6 & mot s6 vi khuin
Gram duong.

http://tieulun.hopto.org 43



Vo bao tlr dugc boc bdi hai 16p bao chita nhiéu protein ¢ thanh phén cystein cao
giong nhu keratin. Chinh hai 16p nay che ché cho bao tir (Hinh 2.14).

Du6i 16p v6 c6 mang bao tir chat (gém thanh 15i va mang 13i) s&€ cho ra mang t&
bao chat va thanh t& bao vi khuén khi bao tir phat trién thanh t€ bio sinh dudng.

Nguyén sinh chat clia bao tir chita nuéc va tit ca cic enzym can thiét cho vi
khuén nhung véi lugng thép, dac biét chia acid dipicolinic.
Nhiém vu ciia bao tir

Cdu tao clia hai 16p bao c6 tinh khang thdm thau cao do, giup gidi thich su dé
khang cao clia bao tir v6i cdc tdc nhan ngoai canh khic nghiét. Mudén diét bao tir can
cdc diéu kién nhiét do cao (120°C trong 20 phit d6i véi nhiét 4m hay 165°C trong 2
gid doi véi nhiét kho). Noi bao tir 1a hinh thic duy tri loai ctia vi khuén.

u‘ o iy Y
‘ i i e ¥ My
ﬂ A\ o ¢ &N

i’

Vo
Thanh I6i
Mang 10i

.- L6p bao trong

- Lép nén
ngoai bao t

Lép bao ngoai

(c)

Hinh 2.14. Bao tr vi khuén
(a) Bao t& hinh thanh & d4u t& bao Clostridium lam cho t& bao 6 hinh duii tréng nhin qua kinh hién vi quang hoc.
(b) Cau truc chi tiét clia bao i Bacillus thuringiensis nhin dudi kinh hién vi dién tlr xuyén thau.

() Hinh chup dudi kinh hién vi dién t&r cta cac bao tir dang ndy mam (x 30. 000)
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TU LUGNG GIA: Chon cau tra 15i ding

1. Céu triic nao cua peptidoglycan c6 thé bi thity phan bdi lysozym:

a. Day glycan c. Mucopeptid
b. Ciu peptid d.bvac
2. Vi khudn c6 kha néﬁg bdm vao t& bao vat chli nho:
a. Pili d. Protein
b. Glycocalix - e. T4t ca

c. L6p mang nhay
3. Noi bao tir ciia vi khudn 1a:
a. Mot phan cua t&€ bao me, c6 cing co cdu di truyén véi t&€ bao me
b. M6t cau triic t€ bao dic biét ndm trong t€ bao me
c. M6t hinh thitc sinh san duy tri loai
d. Mot dang t€ bao dugc hinh thanh khi vi khuén gip diéu kién bat loi
e. Tat ca

4. Khi nhuom C. diphteria bang xanh methylen s& thdy rd nhiing tiéu hat, la:

a. Hat du trix c. Hat bién sic
b. Hat tir tinh d. Hat lipid

~ 5. Sudinh cua vi khuén vao t€ bao vat chi 1 nhd pili cé:
a. Puong dac hiéu c. Lipid dac hiéu
b. Protein dac hiéu d. T4t ca

6. Vi khudn nao c6 glycocalix:
a. Klebsiella pneumoniae c. Streptococcus pneumoniae
b. Bacillus anthracis d. Streptococcus mutans

7. Vi khudn Gram (-) c6 kha nang dé khang véi nhiéu loai khang sinh do:

a. Thanh t& bao c6 nhiéu 16p c. Pili

b. C6 16p mang ngoai d. a va c ding
8. Cephalosporin c6 thé di vao t€ bao vi khudn qua:

a. Porin c. Mang ngoai

b. Peptidoglycan d. a va b ding
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9. Khang sinh nao ngan can sy tao chudi peptid ngay tir acid amin thit 2:
a. Chl_oramphenicol c. Tetracyclin
b. Erythromycin d. Lincomycin

10. Pac diém nao quan trong nhét gidp cho su phan loai vi khudn Gram (-):
a. Cach xdp x€p cua t€ bao c. Phén ting sinh héa

b. C4ch sap xép clia tiém mao d. Phan ting huyét thanh hoc
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Bai 3

DINH DUGONG VA TANG TRUONG CUA VI KHUAN

MUC TIEU
1. Xdc dinh duoc cdc nhu cdu dinh dudng va yéu t6 tdng trudng ciia vi khudn.

2. Trinh bay duogc cdch tang trudng, biéu do tdng trudng ciia vi khudn va cdc
phuong phdp do su tang trudng.

3. Néu duoc cdc yéu t6’ moi truong chinh dnh hudng dén sy tdng trudng dan sé va
phdn biét dupc cdc nhém vi sinh vdt theo nhiét do, pH va oxy.

4. Biét dugc cdch kiém sodt sy ting trudng ciia vi khudn.

Ndm dugc cdc ving dung trong nghién ciiu, chdn dodn, cong nghé vi sinh.

1. DINH DUGNG VI KHUAN

Vi khudn chl yé&u ldy cdc chat dinh dudng tir moi trudng xung quanh. Cic moi
trudng nuodi dudng nhan tao cin cung cdp ddy du nang lugng, cic vat liéu xay dung t€
bao, cu thé phai ddp ting cic yéu t6 sau:

— (€6 cédc chat dinh dudng thich hop va cdc nguyén t6 khic cin thiét dé tao
nguyén sinh chat, bao gém c6 céc nguén thic an carbon, nito, chat khoang,
cac nguyén to khac.

— C6 moi truong thong khi thich hgp, 1a khong khi binh thudng hay gia ting
carbonic hodc dudi hét khi oxy.

- pH moi truong thich tng.

- Do am da.

- Diéu kién nuoi cay thich hop.
1.1. Nhu cau dinh dudng

Nhu cau niang luong

Moi trudng phai chita nhitng chét can thiét d€ vi khudn chuyén héa, tao ning
lwong can thiét cho vi khudn tdng hop chat séng va di dong. Ba nguén nang luong
duoc vi khudn st dung 1a 4nh sing, chét vo co va chit hitu co.
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Nang lugng s€ dugc tao ra qua mot trong ba co ché: 1én men trong vi khudn ky
khi, ho hdp trong vi khuén hi€u khi, quang hop trong vi khudn quang t6ng hop. Mot
diém chung 12 niang lugng quang hop hay ning luong héa hoc déu dugc bién thanh
ATP, mot chét gidu nang luong, st dung dugc bdi tdt ca t& bao theo nhing hé thong

giong nhu & sinh vat bac cao.

Cic chat dugc vi sinh vat dung dé tao ATP gom chat hitu co, cdc acid amin,
hydrat carbon, chét vé co nhu CO,, SO42 =, NO;~, HsS.

Chat dinh duong

Chat dinh dudng c6 thé 12 thiét yéu (n€u khong c6 thi t€ bao khong ting trudng
dugc) va c6 thé 1a cé ich nhung khong phu thuée (néu c6 thi dugc vi khuén sir dung nhung
khong bét bugc). Tuy luong chat dugc doi hoi v6i lugng 16n hay nho ta c6 hai nhoém 1a
chét dinh dudng lugng 16n va vi luong.

Chidt dinh duiong da luong

Carbon c6 trong hiu hét cdc thanh phin cla t€ bao va trong cdc san phdm trao
d8i chat. Khoang mot nira chét kho ctia t€ bao la carbon. Chinh vi vay, nhitng hop chét -
chita carbon ¢ ¥ nghia hang ddu trong su séng cla vi sinh vat.

Nguén carbon cho vi sinh vat rdt phong phi. Ngoai nhitng dang carbon vo6 cd
thudn khiét (kim cuong, than chi) ra hau nhu khong c6 hop chat carbon nao ma khong
dwgc mot nhém vi sinh vat nhét dinh sir dung.

Gi4 tri dinh dudng va kha nang hdp thu cla cac ngudn carbon phu thudc vao:

—  Thanh phdn va ciu tao héa hoc ctia ngudn carbon, dic biét 1a mirc d6 oxy hoéa

clia cdc nguyén tir carbon.

—  Dac diém sinh 1y cta vi sinh vat: v6i cac hop chét c6 phan tir thdp, nhu mot s6
dudng ching han thi vi sinh vat c6 thé déng hda truc tiép. Cac hop chat hitu cd
cao phan tir (tinh bot, protein ...) s& dugc thiy phan nh& cac enzym thanh cc
hop chat phan tir thdp ma vi sinh vat c6 thé déng héa dugc. DGi véi nhitng hop
chat khong tan trong nudc (cellulose, lipid, parafin) thi vi sinh vat hdp thu

quanh bé mat ctia chiing va phan giai ching dan dan.

D6i v6i vi sinh vat quang tong hop thi ngudn carbon duy nhat 12 CO,, déi véi vi
sinh vat khéc thi nguon carbon c6 thé 1a carbohydrat, acid amin, acid béo, acid hiru co,
céc base nito, hop chit thom va vo s cdc hgp chét hitu co khéc.
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Nguén carbon chli yéu cha vi sinh vat 1a carbohydrat va thuong la glucose,
lactose, tinh bot.

Phan loai vi sinh vat theo nguén ning luong va carbon dugc tém tat trong bang 3.1.

Nito 13 nguyén t6 nhiéu thd hai trong t€ bao, 1a thanh phan chinh cta protein, acid
mucleic. Nito ciing hién dién trong polysaccharid, peptidoglycan. Ti 1¢ nito chita trong chét
kho ctia t& bao vi sinh vat 14 12 - 15%. Qua trinh chuyén héa carbon va nito tao céc acid
amin, 12 nguyén liéu dé téng hop cdc phén tir protein.

Nito trong thién nhién & hai dang vé6 co va hitu co. Vi 1a thanh phén chinh cua
acid amin va base nito nén nito c6 sin & cdc dang nay tir sinh vat chét phan hay va
khodng héa. Nito cé rdt nhiéu trong khong khi, song day chi 1a nguén nitg d6i v6i mot
s6 vi sinh vat goi 1a cdc vi sinh vat c6 dinh nito (Cyanobacteria, Rhizobium,
Azotobacter).

Bdng 3.1. Cdc nhém dinh dudng khdc nhau cua vi sinh vdt

Ngudn ning Tir diing Nguén Vi sinh vat
lugng carbon (theo ngudn ning lugng va carbon)
Anh sang  Phototroph Carbonic Quang tu dudng (Photoautotroph)
Hitu co Quang di dudng (Photoheterotroph)
Chat héa hoc Chemotroph
Chatvé co  Lithotroph Carbonic Hbéa vo6 co tu dudng
(Chemolithoautotroph)
H{ru co Hba vo cd di dudng
(Lithotrophic heterotroph, mixotroph)
Chéat hitu co  Chemo- Carbonic Di dudng (Heterotroph C-autotroph)
organotroph
Hu co Di dudng (Heterotroph)

T4t ca cdc moi trudng nuodi cdy déu cin phai cé chita cdc loai hop chat nito ma vi
sinh vat c6 thé dong héa duoc. Cdc ngudn nito thudng dugc nguoi ta dung 1a cac hgp
chét nito hitu co nhu pepton, nudc thit, cao ngo, bot dau tuong... va vo co nhu mudi
nitrit (cho vi khuén Nitrobacter, Nitrosomonas), mu6i nitrat (cho phan 16n vi khuén).

Anh hudng ctia nguén nito dén kha nang sinh tong hop cua vi sinh vat khong
nhing chi phu thuoc vio chinh ban than nguén nito ma con phu thudc vao ti ¢ C:N
trong moi trudng. Ti 1é nay ¢ nhiéu ¥ nghia. N6 tao cho vi sinh vat kha nang trao déi
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chat thich hop, kha nang tich tu cao cdc san phdm sinh tong hgp va tao thanh céc hé
enzym dé ti€n hanh cdc phan ing héa sinh theo hudng c6 1oi.

Phospho cin cho téng hgp ADN va ARN, ATP, phospholipid.... Phospho c6
trong thién nhién & dang vo co va hitu co. Vi sinh vat luon thu nhan phospho duéi dang
mudi vO co phosphat, thuong dung KH,PO,. Tuy nhién phosphat hitu co thuong cé
trong thién nhién va dugc cac enzym phosphatase thiy phan, gidi phéng phosphat vo
co tu do.

Luu huynh la nhu cau thiét yéu cia vi sinh vat, vi cé trong acid amin (cystein va
methionin) va c6 trong mot s6 vitamin (thiamin, biotin, acid lipoic). C6 thé cung cdp
lru huynh duéi dang hitu co hay vo co nhu sulfat (SO,>") hodc sulfit (HS"). Thudng
dung MgSO,. 7H,0.

Kali 13 nhu ciu phd bién. Nhiéu enzym lién quan dén sinh téng hop protein dugc
hoat hoa béi kali. Thuong dung K,HPO,.

Manesi c6 chic nang 6n dinh cdc ribosom, c6 trong mang t€ bao va ciing cin cho
hoat dong ctia nhiéu enzym, dic biét 12 enzym lién quan dén van chuyén phosphat. Do d6
vi sinh vat cin luong 16n magnesi dé ting trudng. Thudng dung MgSO,. 7H,0, MgCl,.

Calci khong phai 1a thiét yéu cho su ting trudng ctia nhi€u vi sinh vat. Doi khi
canxi c6 trong thanh t&€ bao va déng vai trd méau chét trong sy 6n dinh véi nhiét cia noi
bao tir vi khuin. Mic du calci va magnesi ndm gdn nhau trong bang hé thong tuan
hoan, nhung calci hau nhu khong thay thé€ cdc nhiém vu clia magnesi trong t€ bao.
Thuong dung CaCl,.

Natri can cho mot s6 vi sinh vat. Thuong dung NaCl.

Sdt ciing can nhiéu cho vi sinh vat. Sit dugc tim thdy & nhiéu enzym trong té
bao, dac biét cac enzym lién quan dén ho hip. Thuong dung FeCl,, FeSO,.

Chdt dinh duiong vi luong (nguyén to vét)

Maic dii chi duogc cn véi luong nho, chat dinh dudng vi lugng khong thé thiéu vi
quan trong d6i véi toan bo su dinh dudng ctia vi sinh vat nhu chét dinh dudng lugng 16n.

Cobalt can dé tao vitamin B,, n€u thém vitamin ndy vao moi trudng thi cobalt
khong con cén nita; cling can cho enzym transcarboxylase clia vi khudn lén men acid

propionic.

Kém c6 trong nhiéu enzym nhu carbonic anhydrase, alcohol dehydrogenase, ADN
polymerase, ARN polymerase va nhiéu protein gan ADN.
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Molypben cé trong mot s6 enzym molybdoflavoprotein tham gia khtr nitrat hap
thu. N6 ciing c6 trong nitrogenase tham gia khir N,.

Pong c6 trong mot s6 enzym tham gia ho hdp vi du cytochrom c¢; hoac mot s0
enzym tham gia quang hop, vi du plastocyanin va mot sO superoxid dismutase.

Mangan 1am hoat héa nhiéu enzym; c6 trong mot s6 superoxid dismutase l1a cac
enzym rit quan trong dé khir doc cdc dang doc cta oxy.

Nickel c6 trong cic enzym hydrogenase c6 chitc nang nhan hodc phéng thich H,.

; Tungsteng va selen cin cho cdc vi khuén c6 khd nang dinh dang chuyén hoa.
Selen 12 thanh phan ctia enzym dehydrogenase.

Yéu to' tang truong

Yéu t6 tang trudng 12 hop chét hitu co cdn mot luong rét nhd, thi€t yéu cho su
ting trudng ctia vi khudn, nhung t€ bao vi khuan khong c6 khé nang téng hop duoc.

MB&i loai vi khuén khac nhau cdn nhitng yéu t6 ting truéng khdc nhau, d6 la do
* kha nang téng hop khac nhau cla t€ bao vi khuén. Mot s6 vi khuin khong cin yéu t8
' tang trudng, trong khi mot s6 khac (vi du Lactobacillus) do bi dot bién can rat nhiéu,
~ ¢6 thé t6i 30-40 chat can thiét trong moi trudng nudi cdy ching.

Cic chét thudong ding nhu yéu t6 tang truong la vitamin, acid amin, purin,

pyrimidin. Néu ding moi trudng nuoi cdy chia cdc nguyén liéu hitu co phirc tap nhu
~ cao men, pepton thi da s6 hodc tdt ca yéu t6 tang trudng da dugc cung cdp san. Nhung
" néu ding moi trudng tdng hop thi can phai cung cép cic y€u t6 tang trudng thudng rat
~ quan trong.
Vitamin cin v6i luong nhd va tham gia vao qué trinh tao nguén nang luong hoac
~ xdy dung cdc dai phan tit. Pa s6 vitamin c6 chic nang la coenzym. Nhiéu vi sinh vét
<0 thé tdng hop tat ci vitamin, nhung mot s6 vi sinh vat can dugc cung cp san trong
" moi trudng. Vi khudn lactic bao gém céc chi Streptococcus va Lactobacillus dugc biét
¢6 nhu cdu vitamin phiic tap, thim chi hon ca nguoi. Céc vitamin thudng duoc vi sinh
" vt cdn 12 vitamin B,, biotin, vitamin Bg, vitamin B,.

Acid amin 12 thanh phin ctia protein va phai dugc tong hop boi vi sinh vat hoac
4y tir moi trudng. C6 20 loai acid amin khdc nhau ciu tao protein, tét ca phai c6 san
cho tang trudng t€ bao. Nhiéu vi sinh vat doi hdi cic acid amin chuyén biét.

Acid amin thudng duoc cung cdp & dang acid amin téng hop héa hoc trong moi
frudng nuoi cdy. Néu diing nguyén liéu phiic tap nhu cao thit, thudng c6 sdn tat ca 20
acid amin & dang tu do hoac peptid ngan hoac protein.
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Purin va pyrimidin 1a thanh phin can thié€t dé téng hop acid nucleic, ciing c6
trong mot s6 coenzym. Ching c6 thé dugc cung cép trong moi trudng & dang base nito

tu do hoac dang nucleosid.
1.2. Méi trudng nudi cdy vi khuan

Dua vao thanh phdn, moéi trudng nuodi cdy dugc chia thanh hai nhém: moi truong
t6ng hop va moi trudng tu nhién.

MGo6i truong tong hop 1a moi trudng c6 chita tt ca cdc chét dinh dudng cén thiét
¢ dang héa hoc tinh khiét, do d6 c6 thanh phan héa hoc xdc dinh, dugc dung trong mot
s6 nghién citu vi sinh vat. Cdc méi trudng téng hop cho vi khudn di dudng thudng khé
lam va dit tién.

Moi truong tw nhién (mo6i trudng hén hop) 1a moi trudng cé chia cic thanh
phan can thiét nhung khong xé4c dinh thanh phin héa hoc; gém hén hgp cdc san phdm
hitu co tir thuc vat, dong vat, ndm men vé6i cdc mudi thich hop cdn cho sy phat trién
ctia vi khudn. Thudng dung cao mach nha, m6 dong vat séng, cao men, cao thit,
casein, protein dau nanh.... Ngay nay phén 16n cdc moi truong nudi cdy dugc cic hing
san xudt sdn va cung cdp cho cic phong thi nghiém & dang kho, khi sir dung chi can
thém nudc dat thé tich, tiét tring trong néi hdp réi phan phdi vao dung cu thich hop.

Dua vao muc dich sir dung, moi trudng dugc phan loai rit phong phd. C6 thé néu
mot s6 vi du moi trudng trong xét nghiém vi khuén nhu sau.

Moi truong co bdn (moi trudng dinh dudng) gébm day du cac chat dinh dudng
can thiét thich hop cho da s6 vi khudn ting trudng. Moi trudng dinh dudng chia
pepton va cao thit hoac pepton va nudc thit, véi 5% natri clorua.

Moi trudng 16ng (canh thang) dugc diéu ché bang hoa tan cic chét dinh dudng -
trong nudc. Moéi trudng dinh dudng dic 12 moi trudng dinh dudng long thém chat lim
dac moi truong vi du nhu 1 - 2% thach, silicagel.

Moi truong chuyén ché chia rat it chat dinh dudng (chi c6 mudi dém) da dé vi
khudn séng nhung khong phét trién, ding dé chuyén ch® mau va bénh phim. Moi
truong thuong dung la Cary -Blair.

Moi truong phong phii (moi trudng tang sinh) 12 moi truong co ban thudng duge
pha thém mdu, huyét thanh, dich nAm men, acid amin hodc céc hén hgp chét dinh
dudng khic dé so bo phan lap va nudi cdy cdc vi khuin “kén an” (thudng la tic nhan
gay bénh). Vi du moéi trudng thach mdu dé phan lap Streptococci gay bénh dau hong
va s6t phat ban; thach chocolat dé kich thich tang trudng cua Neisseria.
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MGoi truong chon loc 13 moi trudng ngoai nhitng chét dinh dudng céan thi€t con
chita chdt ngan chin su ting trudng ctia hdu hét céc loai vi khudn trir loai mu6n khao
sét. Dua theo thanh phdn tc ché c6 trong moi trudng nhiéu hay it ma ngudi ta phan
biét thanh moi trudng chon loc it (vi du EMB), chon loc vira (vi du SS) va chon loc
nhiéu (vi du BSA). EMB (Eosin Methylene Blue agar) c6 chita dudng 1én men boi
Escherichia coli va céc vi khuidn Gram am khdc, nhung ciing chia eosin va xanh
methylen 13 hai chit nhuém tc ché cdc vi khuin Gram duong. SS (Salmonella va
Shigella) c6 chita mudi mat, brilliant green tc ché céc vi khudn Gram duong va E. coli,
gitip cho Salmonella va Shigella moc dé.

Moi trudng chita khing sinh cling c6 thé dugc diing trong phan lap chon loc. Vi du
thach Bordet - Gengou c6 1UI penicillin /lml moi trudng, khang sinh s& gidi han su phat
rién clia vi khuan Gram duong dudng hong va c6 thé phan 1ap Hemophilus pertusis.

Moi truong phdn biét 14 moi trudng cé déc tinh lam cho khudn lac vi khudn
muén cdy xuét hién véi mot hinh thdc riéng biét gidp ta xdc dinh dugc loai vi khuén
dé, bang cach thém cdc tdc nhan dac biét vao moi trudng dé thic ddy hodc ngan chan
su phét trién vi khudn d6. Vi du thach MC (Mac Conkey) c6 chita chat nhu¢m do trung
tinh, tim tinh thé, dudng lactose. Céc vi khu&n lén men dudng lactose cho cic khudn
lac do, cdc vi khuén khac cho khuén lac khong mau. Ngoai ra thach MC chita mudi
mat tc ché su ting trudng vi khuin Gram duong nén moi trudng nay vira la chon loc
vira 1a phan biét.

Moi truong xdc dinh tinh chdt sinh héa 1a moi trudng dung dé phat hién hoat
tinh enzym cta vi khuén thuan chiing. Vi du nhu moéi trudng urea dé thir kha nang
phan giai uré thanh amoni va CO,, cdc moi trudng chita mot loai dudng dé thlr kha
ning lén men céc carbohydrat khac nhau thanh acid va khi.

Ngoai ra, mot s6 vi khudn khong thé nuéi cdy trén moi trudng nhéan tao ma doi
hoi moi trudng mo séng, vi du nhu Rickettsia va Chlamydia. Chiing phéi tang truong
trong trimg da thu tinh (c6 phoi), mo nuéi cdy, dong vat va cic moi truong khdc c6 t€
bao song. Phat hién va nuoi cdy céc vi sinh vat nay kha kho6 khan.

2. SU TANG TRUGNG CUA VI KHUAN
2.1. Khai niém

Su ting trudng té bao. Trong vi sinh hoc, tang trudng dugc dinh nghia 12 sy gia
ting s6 t€ bao. Tang trudng 1 hoat dong cin thi€t cla vi sinh vat d€ duy tri loai. Hiéu
biét su ting trudng ctia vi sinh vat khong chi 1a kién thic khoa hoc co ban ma con dé
kiém sodt tang trudng chdng.
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Té bao vi khudn 12 bd mdy téng hop cé thé tu nhan do6i v6i sy tham gia cua
khoang 2.000 phan ttng héa hoc.

Sinh sdn phdn doi. O hiu hét t€ bao nhan nguyén thily, su ting trudng clia mot
t€ bao riéng ré kéo dai dén khi t€ bao chia thanh hai t€ bao méi goi 1a sinh san phéan
doi (hai t€ bao cé tir mot t& bao). Khi nu6i mot t€ bao truc khuén, vi du Escherichia
coli, t&€ bao kéo dai dén khoang chiéu dai ctia hai t& bao nhé nhét va tao vach ngan dé
tach thanh hai t€ bao con (hinh 3.1).

ADN

Sao chép ADN
Kéo dai té bao

)
Tao vach ngan

Hoan tat tao véach riéng ré

m Tach riéng t€ bao

Hinh 3.1. Qua trinh sinh san phan déi & vi sinh vat nhan nguyén thdy hinh que

Thoi gian cin dé€ hoan tit chu ky ting trudng ctia vi khudn rat khac nhau tuy
thudc nhiéu yéu t6 vé dinh dudng va di truyén. O diéu kién t6t nhat, vi khuin E. coli
c6 thé hoan tat chu ky nay trong khodng 20 phit; mot s6 vi khuén c6 thé tang trudng
nhanh hon E. coli, nhung nhiéu vi khuén ting trudng cham hon nhiéu. Kiém soét su
phan chia t€ bao 1a mot qud trinh phtc tap gén lién véi viéc sao chép nhiém sic thé.

Mot s6 dinh nghia

Su tdng trudng 1a su gia tang vé s6 luong t& bao vi sinh vat va cling c6 thé do
bang su gia tang sinh khoi vi sinh vat.

Toc do tang trudng la su thay d6i vé so t€ bao hodc sinh khdi t€ bao trong mot
don vi thoi gian.

Thoi gian thé hé 1a thoi gian can dé s6 t€ bao nhan doi va doi khi ciing dugc goi
12 thoi gian nhan doi.

Tdng truong liiy thira 1a sy ting trudng c6 s6 t€ bao tang gdp doi & mdi giai
doan (hinh 3.2.a). Néu vé& d6 thi biéu dién s6 t€ bao theo logarit va thoi gian theo s6
hoc (d6 thi bdn logarit), ta c6 dudng biéu dién logarit 10 (log,,) sO t€ bao 1a mot duong
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- thdng (hinh 3.2b). Tir dudng thing nay c6 thé doc ngay s6 t€ bao dang tang trudng liy
~ thira hodc udc luong thoi gian the he .

-
I

Mot trong nhitng dic trung clia tang truéng lily thira 1 ban ddu roc do gia tang s6

Tinh thoi gian thé hé. Trong tang trudng lily thira, s6 t€ bao vi khudn nuoi ciy
a tang theo c&p s6 nhan ctia 2. Khi 2 t€ bao nhan doi (d€ trd thanh 4 t€ bao), ta c6 thé
iéu dién 12 2! — 2% Khi 4 t€ bao trd thanh 8, ta c6 thé biéu dién 1a 2> — 2°, va v.v....
au 72 14n nhan doi trong giai doan tang trudng liy thira, ta c6:

N = N2"

ong d6 N = s6 t&€ bao cudi cung, N, = s6 t€ bao ban ddu va n = 56 thé hé trong giai
an lily thira. Thoi gian th€ hé g cia dan s6 t€ bao dugc tinh 12 #/n, trong d6 t 1a gioc
ic phiit ting trudng lily thira. Nhu vay khi biét s6 t€ bao ban dau va két thic trong
n s t€ bao tang trudng liy thira thi c6 thé tinh n va tir d6 tinh thoi gian thé hé g.

(b)

Thai gian (gid) Téng s6 té bao
0 1 ™ .
05 2 I Logarit
]-5 g S6 t& bao s
2 16 (&6 s SO té péo
25 32 g = (logarit)
3 64
3.5 128
4 256
45 512
5 1.024
5.5 2.048 _
10 1.048.576

Thdi gian (gid)

Hinh 3.2. Tdc d6 tang trudng clia vi sinh vat nudi cay

(a) S lieu dan s& nhan ddi méi 30 phut.
(b) Pudng vé s6 liéu theo s6 hoc (truc tung trai) va theo logarit (truc tung phai).
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Tinh n tt phuong trinh N = N,2" nhu sau:
W= N 27
log N =log N, + nlog 2
log N —log N, =nlog 2
. logN —logN, _ logN —logN,
log2 0,301
= 3,3 (log N —log N,)

Tir s6 do N va N, c6 thé tinh dugc n va thoi gian thé hé.

Mot chi s6 khac cua t6c do tiang trudng 1a hé so téc do tdang trudng, viét tat 1a k.
Hé s6 t6c do tang trudng c6 thé duge tinh lak =1n2 x g™' = 0,693 x g va c6 don vi la
ddo nghich cta gid (gid™). Khi g 1a s6 do thoi gian dé s6 t€ bao trong quin thé gip doi
lén, k 1a s6 do s6 thé h¢ xay ra trén mot don vi thoi gian trong tang trudng lily thira.

Khi biét n va , ngudi ta ¢6 thé tinh g va k cho cdc vi sinh vat khac nhau nu6i & céc
diéu kién khdc nhau. Diéu nay c6 ich dé t6i uu héa cic diéu kién nudi cdy vi sinh vat va

ciing dé kiém tra 4nh huéng duong hoic 4m ctia mot s6 bién phdp xit 1y vi sinh vat.

2.2. Su tang trudng trén mai trudng 1dng va chu ky ting trudng cla quén thé

Khi nuoi céy trong binh kin (con goi la nudi cdy mé), duong cong tdng trudng

dién hinh cho mot quin thé t& bao dugc minh hoa nhu trong hinh 3.3. C6 thé chia
duong cong tang trudng nay thanh cic pha khac nhau 1a pha tiém dn, pha liiy thita, pha

on dinh va pha chét.

Céac pha ting trudng

, Chét
x Dém sdéng :

[
L

4
'
?
¢
4
14
/
4
Mat d6 quang

Log,, 6 vi sinh vat séng/ml

Thdai gian

Hinh 3.3. Budng cong tang trudng dién hinh ctia quan thé vi khuén
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Pha tiém 4n

Trong moi trudng mdi, vi khuan khong bit ddu ting trudng ngay, ma chi sau mot
giai doan thoi gian goi 1a pha tiém 4n. Pha nay c6 thé ngin hoic kéo dai tly trang thai
nuodi cdy va cac diéu kién tang trudng. Néu cdy vi sinh vat dang tang trudng liiy thira
vao cling mot loai moi truong va & ciing cdc diéu kién nuoi cdy thi s& khong cé giai
doan tiém 4n va tang trudng liiy thira s& bt ddu ngay lap tic. Tuy nhién néu cdy vi
sinh vat gia (pha on dinh) va khong cdy vao ciing loai moi truong thi thudng s& ¢ giai
- doan tiém 4n do céc t€ bao nay bi can kiét cic thanh phan thiét y&éu va cin c6 thoi gian
dé téng hop lai cdc thanh phan d6. Khi chuyén tir moi trudng gidu qua moi trudng
nghéo hon, vi khudn ciing trdi qua giai doan tiém 4n. Day 1a vi khi tang trudng trong
moi trudng nuodi cdy dac biét, t& bao phai c6 dong bo ddy dl cdc enzym dé tdng hop
céc chat chuyén hoa thi€t yéu khong cé trong moi trudng d6. Khi chuyén vao moi
truong mai, can c6 thoi gian dé téng hop cic enzym méi.

Pha liiy thira

Nhu da duogc trinh bay & phén trén, trong pha nay s6 t€ bao tang theo cip s6
nhan. Cic t€ bao trong pha nay thudng cé trang thdi manh khoe nhat va Ia trang thdi ly
tuong dé nghién ctiu vé enzym hodc cic thanh phin khic cta t& bao. T4t ci cdc thanh
phdn do dwoc cta t€ bao nhu protein, ARN, ADN hoic sinh khéi déu gia ting cling toc
do. Vi ti 1¢ cac thanh phén t€ bao duy tri khong ddi sudt giai doan nay, nén cé thé xic
dinh thay déi s6 lugng clia bat ctt phan dac biét nao d6 clia t&€ bao bang cich do su thay
d6i cia mot thanh phan.

Trong thoi ky nay, dan s6 vi khuin gia ting, cho t6i khi moéi trudng bi can din
chdt dinh dudng hoac doc td tich trit trong moi trudng do hién tugng bién dudng thai
ra. Khi nong do t&€ bao vi khuén khoang 10°/ml thi sy khuéch tén oxy trong méi trudng
khong thuc hién dugc, do d6 su tang trudng sé giam.

Hau hét cdc vi sinh vat don bao déu c6 tang trudng lily thita nhung t6c do tang
truong liiy thira khac nhau rdt nhiéu. T6c do ting trudng ldly thira chiu 4nh huéng béi
- cdc dieu kién moi trudng (nhiét do, thanh phin moéi trudng nuéi cy) ciing nhu cic dac
tinh di truyén ctia chinh vi sinh vat. N6i chung cdc vi sinh vat nhan nguyén thily tang
truéng nhanh hon nhan that, va cc sinh vat nhan that nhé ting trudng nhanh hon cic
sinh vat nhan that 16n.

Pha lity thira kéo dai chi 4 - 10 gio cho da s6 vi khuan tiang truéng nhanh.

Y nghia thuc té"

— Néu ta cdy vi khudn ¢ giai doan logarit vio méi trudng méi cling thanh phdn
thi vi khudn s& tang trudng logarit ngay, tranh duoc giai doan tiém 4n.
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—  Pé giit vi khudn & giai doan logarit mot cdch lién tuc, phai dung phuong phap thay
thé moi trudng mdi lién tuc véi nhiing thiét bi nhu Chemostat, Bretogen ...
Pha 6n dinh
Khi nuoi cdy trong méi trudng 1ong, ting trudng liy thira khong dién ra vo han
dinh. P&én mot thoi diém hoic 1a (1) dinh dudng thiét yé€u cha moi trudng nudi bi dung
hét hodc (2) mot vai sadn phdm thai clia vi sinh vat dat dén miic kiém ché va lam ngung
tang trudng liiy thira hoac ci hai cling x4y ra. Tai thoi diém d6 quén thé t€ bao di vao |

pha 6n dinh.

Trong pha 6n dinh, s6 t€ bao mdi sinh ra bang s6 t€ bao cii chét di. Tuy khong cé
su ting trudng nita nhung nhiéu hoat dong ciia t&€ bao c6 thé vén tiép tuc, ké ca chuyén
héa ning luong va qud trinh sinh téng hop.

Pha suy thoai (pha chét)

Sau pha 6n dinh, ty suét chét ting dan dén mot mic do cd dinh véi thoi gian, vi
thay ddi tuy thudc vao loai vi khudn va diéu kién moi trudng. Trong vai truong hop,
chét dong nghia véi su ly giai t€ bao. Thong thudng sau khi da s6 t€ bao da chét, ty
suat chét giam 1o rét vi s0 it t€ bao s6ng s6t s€ ton tai trong vai thang hoac vai nam vdi
chat dinh dudng do t€ bao chét thodi hda thai ra.

Can luu ¥ 12 cdc pha chia dudng cong tang trudng vi khudn trinh bay trong Hinh
3.1 phan 4nh c4c bién cd trong quén thé t€ bao, khong phai trong céc t&€ bao riéng biét,
Cé4c khdi niém pha tiém 4n, pha liiy thira, pha 6n dinh va pha chét khong ép dung cho
céc t€ bao riéng 1€ ma chi dung cho quén thé t€ bao vi sinh vat.
2.3. Do su tiang trudng

Do su tang trudng dan s6 bing cdch theo doi sy thay déi s6 lugng t€ bao hoic
trong luong khéi t€ bao. C6 mot s6 phuong phdp dé€m s6 t€ bao hodc udc lugng khoi tf
bao, tly vi sinh vat hoac muc dich ma chon phuong phédp thich hop.
X4c dinh toan phan vi khuin
Pém tong 56 té bao

Phuong phép dung kinh hién vi d& dém s6 t& bao trong dan s6 goi 12 phuong
phdp dém truc tiép bang kinh hién vi. Tiéu ban dém c6 thé 12 mau kho hodc mau long.
V6i cdc miu 1ong, phai dung cac budng dém dic biét. Cac budng dém nay c6 dudng ké
6 chia bé mat ban kinh thanh nhitng 6 vuéng nhd. Phit mot thé tich rdt nhd va chinh
xdc l1én mdi 6 vudng trén viing ké vach. Dém dudi kinh hién vi s6 t€ bao trén mot don
vi dién tich, suy ra so t&€ bao trong thé tich. ]
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bay la cich uéc lugng s6 t€ bao vi sinh vat nhanh, tuy nhién né c6 mot s6 gidi
han: (1) Khong phan biét cdc t€ bao chét véi song. (2) C6 thé d€m s6t mot s6 t€ bao
nho. (3) Khé dat duge chinh x4c. (4) Can c6 kinh hién vi phan pha trong trudng hop
méau khong nhuom dugc. (5) Phuong phdp nay khong thich hgp déi vé6i huyén phu c6
mat do t€ bao thap.

Do ti trong ciia té bao

‘ Phuong phép nay do trong luong kho clia t€ bao trong mot don vi thé tich moi
truong 16ng bang cdch rlra sach khéi vi khudn, lam kho réi can. Ky thuat nay khé
EEChinh xic.

Do do duc sd'té bao

‘ Do d¢ duc 1a phuong phdp nhanh va khd hitu dung dé u6c luong s6 t€ bao.
~ Phuong phdp dva vao sy phan tan 4nh séng khi di qua huyén phi t€ bao. Cang c6 nhiéu
. € bao, 4nh sdng cang bi phan tdn va do d6 huyén phu cang duc hon. Po d6 duc c6 thé
‘; sl dung quang ké hodc quang phd ké, cc thiét bi nay cho 4nh sdng di qua huyén phi
- t€bao va phét hién lugng 4nh sdng khong phan tan (hinh 3.4).

0 nong do cao, dnh sdng phan tdn bdi t€ bao ndy c6 thé phan tan trd lai boi t€ bao
~ khdc va hién vao quang k€ nhu 12 né chua hé bi phan tén, liic d6 s& mét tuyén tinh giita
61 bao va d6 duc. Tuy nhién trong gidi han cho phép, do do duc rat chinh xic, c¢6 uu
" diém 12 nhanh va dé& thuc hién. Ngoai ra ti€n hanh do do duc thuong khong hoac it 1am
gﬁéu hity t€ bao. Vi vay do do duc duoc dp dung rong rii dé theo ddi toc do ting trudng
a vi sinh vat nuoi, cing miu d6 c6 thé kiém tra lap lai va vé s6 do theo thdi gian trén
y bdn logarit, va dugc diung dé tinh thoi gian thé hé ctia vi sinh vat nuéi.

Loc ho#c Mau chiia Quang b&o Pon vi doc

Iang kinh t& bao (e) (Goanhsang  1.Quang phd k& cho mét
khéng phén quang (OD) = Log 10/l
tan) 2. Quang k& cho don Vi K

1 don vi Klett = OD/0.00:

Hinh 3.4. Do d6 duc cla tang trudng vi sinh vat
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Cdc phuong phdp khadc

C6 thé do néng do t€ bao bing cich do néng do clia mot chat can thiét trong
thanh phan c4u tao t& bao nhu dinh lugng nito toan phan bang phuong phap Kjehldal.
Xac dinh vi khu4n séng
Pém song (dém dia hodc dém khudn lac)

Té bao song duoc dinh nghia 1a t& bao c6 kha nang phéan chia va tao t€ bao con.
Céch thong thudng dé tién hanh dé€m séng 1a xac dinh s6 t€ bao trong mau c6 kha nang
tao khudn lac trén moi trudng thach thich hop, méi t&€ bao s6ng c6 thé tao mot khuén
lac. C6 hai céch tién hanh dém dia: phuong phdp trai dia va phuong phap dé dia.

Dém s6ng c6 thé c6 sai s6 16n, dé dam bao chinh xdc phéi tién hanh rat c4n than

va lap lai vai dia & céc do pha lodng chinh. Thuong phéi xdc dinh cdc diéu kién nuoi
(moi trudng, nhiét do, thoi gian) dé c6 s6 khuén lac t6i da doi véi vi sinh vat nghién
ctu va sau d6 ludn 4p dung céc diéu kién nay.

Két qua dém song thudng duge biéu thi bang don vi tao khudn lac (CFU) thay

cho sd6'té’bao song.

Dém song tuy khé thuc hién nhung cho thong tin t6t nhét vé sO t€ bao song nén
dugc 4p dung rong rai. Pay 12 quy trinh thudng qui trong kiém tra thuc phdm, san
ph&m tir sita, y t€ va vi sinh vat nuéc. Uu diém cta phuong phdp la c6 do nhay cao: ¢6
thé dém dugc mau chita vai t€ bao nén cho phép phat hién nhay cdc san phidm hoic
nguyén liéu nhiém vi sinh vat. Ngoai ra néu trong quy trinh dém s6ng dung moi truong
nuéi cdy chon loc cao va diéu kién tang trudng dac biét s&€ cho phép chi dém cac loai €
bao dac biét trong dan s6 hén hop cdc vi sinh vat.

Cdc phuong phdp khac
—  Xéc dinh luong CO, giai phéng hay oxy hép thu.

— Xic dinh san phdm cta vi khudn.
2.4. Nhitng yé&u t& anh hudng dén sy ting truéng

Ngoai twong tac gilta cdc vi sinh vat v6i nhau, moi truong c6 thé c¢6 anh huc"mg.
dang ké dén chuyén héa va tang trudng ca ching. Bon yéu t6 moi truong chinh kiém
sodt tang trudng vi sinh vat 1a nhiét do, pH, nuéc c6 san va oxy. Can phan biét anh
huéng ctia moi trudng 1én kha nang séng cla vi sinh vat v6i anh hudng lén su tang

trudng (sinh san).

60 http://tieulun.hopto.org




Nhiét do

Nhiét do c6 thé anh hudng 1én vi sinh vat séng theo hai cdch nguoc nhau. Khi
nhiét do tang, cdc phan tng héa hoc va phan tng enzym trong t€ bao dién ra & tc do
nhanh hon va su tang truéng trd nén nhanh hon. Tuy nhién khi vuot qua mot nhiét do
nhét dinh, mot s protein c6 thé bi phan hiy khong thé phuc hdi. Méi vi sinh vat c6
- nhiét do 16i thiéu ma dudi nhiét do d6 sy tang trudng khong dién ra nita, nhiét do toi
da ma néu cao hon d6 khong thé cé tang trudng (hinh 3.5).

Téc dd Céc phan (ing

ting enzym dién da

trudng v6i téc a6 tang T8l wu
T8 thidu T8l da
Mang bj tap gel; cac Protein bién tinh;
qué trinh vén chuyén phé hdngmang 18 bao
cha&m nén téng trudng chét; nhigt ly giai
khéng xay ra

Hinh 3.5. Anh hudng clia nhiét dd Ién téc dé téng trudng
va hiéu (ng phan tt clia té€ bao

'C6 thé phan loai vi sinh vat theo nhiét do t6i wu clia chiing thanh b6n nhém:
ua lanh (Psychrophile) - c6 nhiét do t6i wu thap, nhém trung binh (Mesophile) -
€t do t6i wu & khoang giita, nhdém v nhiét (Thermophile) - c6 nhiét do t6i wu cao
wa nhiét cao - c6 nhiét do t6i uvu rat cao (hinh 3.6).

Ua nhiét Ua nhiét cao
Bacillus stearo- Thermococus celer
Trung binh  thermophilus Pyrolobus
= Escherichia coli 2% fumapii
6c do = \
Ua lanh 7. \‘ \
Polaromonas o
‘vacuolata 7/ '\
/ A s
/ o
A L 2 l/ ‘ A 1 \'
0 10 20 30 10 120

Nhiét do (°C)

Hinh 3.6. MGi lién hé gilra nhiét dé véi téc do tang trudng
clla cac nhém vi sinh vat
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Vi sinh vat ua nhiét trung binh cé & dong vat mdu néng va trong moi trudng can
va duéi nuéc & vung khi hau nhiét doi.

Vi sinh vat va lanh va va nhiét dugc tim thdy & ving moi truong khong thuong
lanh ciing khong thudng néng. Céc vi sinh vat ua lanh va chiu duogc lanh c6 nhiét do
t6i wu 12 15°C hodc thdp hon, nhiét d6 tang truong t6i da dusi 20°C va nhiét do tang
trudng t6i thiéu 1a 0°C hoac thap hon.

Luu y: Khi thém vdo huyén phu vi khudn khodng 10% glycerol va
dimethylsulfoxid (DMSO), c4c chét ndy s& thim vao va bio v¢ t&€ bao, lam giam su
mét nuéc va ngan sy tao tinh thé dd. Ung dung dé lwu giit huyén dich vi sinh vat &
nhiét do thap (=70 dén —196°C).

Vi sinh vat wa nhiét cao tim thdy & ving cyc ky néng nhu su6i nudc néng, mach
nudc phun va 16 thlly nhiét ctia bién sau. Céc vi sinh vat ua nhiét c6 nhiét do tang
trudng t6i wu cao hon 45°C va vi sinh vat ua nhiét cao c6 nhiét do tang trudng toi uu
cao hon 80°C (hinh 3.6). Cac vi sinh vat ua nhiét va ua nhiét cao c6 nhiéu wu diém
duoc quan tam trong cac qui trinh cong nghé va k§ nghe sinh hoc. Chiing c6 kha ning
sdn xuét cdc enzym xiic tac cho cdc phan ung sinh héa & nhiét do cao va n6i chung 1a
én dinh hon céc enzym cia nhém vi sinh vat uva nhiét trung binh, do d6 cdc ché phdm
enzym nay c6 tudi tho dai hon. Mot vi du vé 4p dung thuc nghiém vo cung quan trong
clia enzym 6n dinh v6i nhiét do 1a ADN polymerase phan lap tir vi khudn uva nhiét

Thermus aquaticus goi 1a Taq polymerase.
Anh hudng cua nong do hydro (pH)

Cic vi sinh vat déu c6 mot khoang pH tang trudng va pH t6i wu. Moi truong ty
nhién thudng c6 pH 5-9 va 1a pH t6i uu cho da s6 cdc vi sinh vat, rat it loai c6 thé tang

trudng & pH dudi 2 va trén 10.

Cac vi sinh vat séng & pH thdp goi 12 vi sinh vat ua acid. Ném la nhom cé
khuynh hudng chiu dung acid hon vi khuén, nhiéu loai ndm ting trudng t6i wu & pH <
5 va mot s6 tang trudng t6t & pH 2. Mot vai vi khudn ciing wa acid, tham chi va acid
bt buoc, khong thé tang trudng & pH trung tinh. Cac vi khudn ua acid bat budc nhu
Helicobacterium pylori, Thiobacillus va mot s6 vi sinh vat c6 nhu Sulfolobus va
Thermoplasma.

Cic vi sinh vat wa kiém c6 pH tang trudng t6i wu rat cao, doi khi la pH 10-11.
Vibrio cholerae va nhiéu loai Bacillus thuoc nhém nay. Vai vi khudn wa kiém duoc
diing trong cong nghé san xuét enzym protease va lipase hoat dong t6t & pH kiém, 1am
chat tdy giat.
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Luu y, pH t6i uwu cho tang trudng chi 1a pH méi trudng ngoai bao, pH ndi bao
phai dugc duy tri gan pH trung tinh nhim ngan chan sy phan hily céc dai phan tir
khong bén véi acid hodc base trong t€ bao.

Vi sinh vat c6 pH tang trudng t6i vu & khodng 6-8, goi 14 nhém wa trung tinh. Vi
cdc phan tng chuyén héa tiéu thu hodc san xudt cic chat acid hodc base, nén thuong
phai thém cdc chdt dém vao dé giit cho pH 6én dinh twong d6i trong qué trinh nudi vi
sinh vat. N6i chung cdc dém pH nay chi hoat dong & khoang pH hep nén tiy pH ma
chon loai dém thich hop. Bém phosphat hay dugc diung dang KH,PO, dé c6 dai pH
gan trung tinh (pH 6-7,5), phai diing thl_IC nghiém dé xdc dinh dém t6i vu trong timg
truong hop.

Anh huéng ciia 4p suat thim thau

Nudc 1a yéu t6 quan trong anh hudng dén sy tang trudng vi sinh vat trong tu
nhién. Nudc c6 sdn khong chi phu thuoc ham lugng nudc trong moi trudng (d6 4m
hodc kho cuia noi vi sinh vat s6ng) ma con ca vao cic chét tan trong nuéc nhu mudi,
dudng va cac hop chat khéc.

Khi tang trudng trong moi trudng c6 hoat tinh nude thdp, vi sinh vat 14y nudc tir
moi truong bang cich ting ndng do chat tan noi bao. DE 1am diéu nay, vi sinh vat bom
cdc ion vO co tir moi trudng vao t€ bao hoic téng hop hoic co6 dic chat hitu co hoa tan.
Cdu khudn Gram duong c6 kha nang chiu dung halogen (nguoi ta dung moi trudng
chiia 7,5% NaCl dé phan lap chiing) do diing acid amin prolin lam chit tan canh
tranh. Mot s6 vi khuén cuc 4i halogen san xudt chat tan canh tranh ectoin, 1a din xuat
cta acid amin vong prolin. Cdc ndm men wa kho va tdo xanh 4i halogen san xuét chat
tan canh tranh chu yéu la glycerol.

Oxy

Cac vi sinh vat ¢6 nhu cdu hoidc kha ning chiu dung oxy khic nhau, c6 thé chia
thianh nhém nhu trinh bay trong bang 3.2

Cac vi sinh vat hiéu khi la céc loai c6 kha nang tang trudng & khong khi ddy oxy
(khong khi c6 21% oxy) va chiu dugc néng do oxy cao. Cac vi sinh vat vi hiéu khi 1a
cac vi sinh vat dung oxy chi khi oxy & mic thdp hon trong khong khi do kha nang ho
hdp cua ching giéi han hoac vi chiing chita mot s6 phan tir nhay véi oxy. Nhiéu vi sinh
vat hiéu khi tiry y, nghia 12 ching c6 thé tang trudng & diéu kién hiu khi hodc ky khi.

Cdc vi sinh vat ky khi 1 cdc vi sinh vat thi€u hé théng ho hap diing oxy lam chat
nhan dién tlr cudi cing. C6 hai loai vi sinh vat ky khi: vi sink vdt ky khi chiu duoc
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khong khi — c6 thé chiu dugc oxy va tang trudng dugc khi ¢6 oxy du khong ding, va vi
sinh vat ky khi bit budc (hodc tuyét d6i) — bi giét bdi oxy. Céc vi sinh vat nay bi
giét bdi oxy vi ching khong thé khit doc mot s6 san phdm chuyén héa cta oxy.
Oxy bi khit sé sinh ra mdt s8 san phdm doc nhu hydroperoxid (H,0,), superoxid
(0%) va gbc hydroxyl (OH"). Nhiéu vi sinh vat ky khi bit budc c6 nhiéu enzym
flavin, phan ting tu phét véi oxy tao cdc san phdm doc.

Bdng 3.2. M6i lién hé ciia oxy véi vi sinh vdt

Nhém M&i lien hé véi oxy  Loai chuyén héa Vi khuan
Hi&u khi
Bt budc Can Hé hap hiéu khi M. luteus, M. tuberculosis,

Acetobacter, C. diphtheriae,
P. aeruginosa, B. pertussis

Tuyy Khéng can nhung tang H6 hap hi€u khi, E. coli
trudng tot hon néu cé oxy  ky khi, Ién men

Vi hi6u khi  CAn nhung véi mic thdp  Ho hép hiéu khi  Staphylococcus,

han trong khong khi Campylobacter,
Actynomyces
Ky, khi
Chiu dugc  Khdng cén va tang trudng Lén men Streptococcus pyogenes
khong khi  t6t hon néu khéng c6 oxy
Bat budc C6 hai ho#c chét Lén men hoac C. tetani, C. botulinum,
hé hap ky khi C. perfringens

Ciac dang doc cia oxy

Céc dang c6 doc tinh cao cia oxy 1a anion superoxid (0*), hydro peroxid (H,0,)
va goc hydroxyl (OH"). T4t ca céc dang nay 1a san phdm khong cht ¥ khi ho hép khir
oxy thanh nuéc (hinh 3.7). Cic flavoprotein, quinone, thiol va cdc protein sét - sulfur
ciing c6 thé khir oxy thanh O%". Superoxid hoat héa cao va c6 thé oxy héa bt cif hop
chét hitu co nio trong t€ bao, ké c4 cdc dai phan tir. Céc peroxid nhu H,0, c6 thé phan
hily cdc thanh phan cta t€ bao nhung néi chung khong doc vdi t€ bao nhu superoxid
hodc géc hydroxyl. Goc OH * 1a hoat héa nhat trong céc loai oxy doc, n6 c6 thé oxy
héa ngay lap tic bat ctt hgp chat hitu co nao trong t€ bao. Tuy nhién nguén OH ° chi
yé&u 12 ion phéng xa ma hdu nhu cic t€ bao it gap phai. Lugng nho OH ° ¢6 thé san xudt
tir H,0, (hinh 3.7) nhung nguén OH ° nay bi han ché€ khi peroxid khong tich liy trong

t&€ bao (do hoat dong cua catalase).
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Céac enzym phan huy oxy doc

Dé phan huy oxy doc, vi sinh vat c6 céc enzym catalase, peroxidase, superoxid
dismutase (hinh 3.8), trong d6 enzym catalase phd bién nhat. N6i chung vi sinh vat hiéu
khi va hi€u khi tiy ¥ c6 ca superoxid dismutase va catalase, mac dit mot s6 hi€u khi bét

budc khong c6 catalase.

O+e” 2> 0Oy Superoxid
O, +e +2H" 2 H,0, Hydro peroxid
Hy,O,+ €™+ H* & H,O+ OH®  Gdéc hydroxyl
OH'+e " +H" - H,0 Nudc

Téng cong: O+ 4 e + 4H* > 2 H,0

Hinh 3.7. Kh(r O, thanh nudc bang cach thém dién tlr tiing budc

Tat ca cac dang trung gian déu hoat dong va doc véi t€ bao.

(a) Catalase:

H202+ HgOg > 2 Hgo + O2

(b) Peroxidase:

H202+ NADH + H* & 2 H,O + NAD*
(c) Superoxid dismutase:

02—+ Og-+ 2H" > H202 + 02

(d) Phdi hgp superoxid dismutase/catalase:
402_+4H+92H202 +302

Hinh 3.8. Cac enzym phan hly cac loai oxy doc

Superoxid dismutase rat cdn cho cic t€ bao hi€u khi, cdc vi sinh vat ky khi bat
buoc c6 it (hoac hoan toan khong c6) enzym nay nén oxy doc véi ching.
Ynghia trong nudi cdy vi sinh vdt

Nudi cdy vi sinh vdt hiéu khi phai lac hodc khudy hodc suc khi tiét triing vao moi
truong. Vi oxy chi hoa tan kém trong nudc, t6c do khuéch tan oxy tir khong khi khong
di nhanh cho vi sinh vat dung. Cung c&p khong khi trong nuéi c4y vi khuin hi€u khi 1a
vin dé k¥ thuat 16n vi phai cung cap luong khi 16n va kéo dai ma oxy chi tan it trong
nuéc va lugng oxy thay thé& tir khong khi khuéch tdn chim hon luong st dung bai vi
sinh vat. Khi néng do t&€ bao 4-5 x 10° trong 1 ml thi t6c d6 phan tdn oxy vao t&€ bao bi

gi6i han hoan toan, khong cé su tang trudng thém.

Dé nuoi cdy ky khi can phai ldy oxy ra khéi moi trudng béng cdc phuong phép
dic biét. Cic vi sinh vat ky khi c6 do nhay véi oxy khac nhau, tiy loai ma chon qui
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trinh thich hop dé khir oxy trong méi trudng nudi. D6i véi vi sinh vat khong qué nhay
véi lugng nho oxy, dung cu nuéi (binh hoic 6ng) dugc dé moéi trudng ddy ap va van
chan niit. C6 thé thém chat khir oxy thanh nudc nhu thém thioglycolat hodc loai hoan
toan oxy bing cdch cho khi tiéu oxy vao trong binh dung. Khong khi trong binh dugc
thay thé biang hén hop hydro va carbonic, cdc chat xiic tdc héa hoc sé tiéu thu hét oxy
sot lai trong binh hodc méi trudng nuodi.

Moi trudng 10ng thioglycolat thudng hay dugc dung dé kiém tra nhu cdu oxy cla

vi sinh vat.

Sau khi thioglycolat phan tng véi oxy trong khdp 6ng, oxy chi c6 thé truyén &
gan phia trén 6ng noi moi trudng tiép xdc véi khong khi. Céc vi sinh vat hi€u khi chi
moc & phia trén 6ng. Cac vi sinh vat hi€u khi tly y tang trudng khip 6ng nhung tot
nhit 12 & gan phia trén. C4c vi sinh vat vi hi€u khi moc & gan nhung khong ngay tai
mat trén. Céc vi sinh vat ky khi chi tang trudng gin ddy 6ng noi oxy khong thé truyén
dén. Chi thi khir nhuém mau nhu resazurin dugc thém vao méi trudng s& d6i mau khi
c6 oxy va do d6 cho phép quan sat do truyén oxy vao moi trudong (hinh 3.9).

a b c d e
Hinh 3.9. Tang trudng hiéu khi (a), ky khi (b), tuy y (c),
vi hiéu khi (d) va ky khi chiu dugc khéng khi (e)

3. UNG DUNG

3.1. Kiém soat vi sinh vat

Tiét tring va tdy tring dé kiém sodt vi sinh vat trén bé mat co thé va d6 vat. Héa -
tri liu dé kiém sodt vi sinh vat nhiém trong mo séng. Cdc phuong phap vat ly va hoa
hoc thudng dugc dung dé tiéu diét vi sinh vat trén bé mat gém tdt ca céc t€ bao song
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ndi chung. Nguoc lai, cic tdc nhan héa tri liéu phai tiéu diét chon loc vi sinh vat va
khong anh hudng t6i cac t€ bao chu.

Mot so dinh nghia

Su tiét tring (sterilisation) 1a qua trinh tiéu hiy tit ca vi sinh vat séng, c6 thé
thyc hién nho tdc nhan vat 1y hoac héa hoc. Sw vo trung (sterility) 1a hinh thdi khong
c6 su song ké ca mam song. Trang thdi vo triing (aseptic) 1a khong c6 su hién dién cta
vi sinh vat gy bénh.

Sw tdy triung (disinfection) 13 qui trinh tiéu hily céc vi sinh vat ¢ hai nhung
khong bao gém cdc bao tir vi khudn dé khdng. Chdt tdy triing (disinfectant) 1 tic nhan
diét tring bé mat do vat.

Chdt sdt trung (antiseptic) 1a chit chong lai hodc 1am gidm su nhiém trung. Céc
chét nay c6 thé kim ham hay giét vi sinh vat, néi chung dugc 4p dung cho mé séng.

Chdt kim khudn (bacteriostatic agent) 13 nhimg chat ngan chin su sinh san ctia vi
khuén. Vi khudn s& sinh s&n tré lai néu loai bd cic tac nhan nay.

Chdt di¢t khudn (bacteriocidal agent) c6 tinh chat giét vi khuén va khong c6 su
thuan nghich - vi khudn bi giét khong con kha nang sinh san méc dit khong con chat
diét khudn.

Sw nhiém (contamination) 14 su hién dién cta vi sinh vat khong mong muén. O
moi truong bénh vién, nhiém 1a sy hién dién vi sinh vat gay bénh. Trong dung dich
tiém truyén tinh mach, thuéc udng, dung cu gidi phiu ..., nhiém 1a su hién dién bat ct
vi sinh vat nao.

Vé sinh (sanitation) 12 sy kiém so4t sitc khde cong déng va nhitng diéu kién tot
nhat cho stc khoe.
Céc phuong phap vat ly kiém soat vi sinh vat
Nhiét dm vdi dp sudt

Phwong phdp nay dugc sir dung cho hon 90% san phidm y t€, dung cu va moi
truong.

Hép & 121°C, ép suét 1,1 kg/cm® 1am c4u tric t€ bao bi ph4 v& hoan toan, protein
va acid nucleic bi bién tinh. Khi st dung néi hap cdn phai c6 thoi gian dé nhiét do
truyén qua tat ca vat liéu.

Xéac dinh muc do tiét trung dat duge bang (1) Gidy tdim chat héa hoc nhay véi
nhiét, s€ d6i mau khi ti€p xic véi nhiét do tiéu chudn, nhung khong hoan toan déng tin
cdy vé do tiét tring; (2) Gidy thlr tdim bao tir vi khuén (cé ban sin) dugc dat vao trung
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tam cdc vat liéu trong néi hap. Khi qué trinh tiét tring hoan tit, bang gidy bao tur lai
duoc dit vao canh thang. Néu khong c6 vi khudn trong canh thang sau khi nuoi cdy thi
vat lieu dugc coi la vo trung.

Nhiét dm khong dp sudt

Pun s6i tiéu hiiy phdn 16n vi khudn trong vai phit, tuy nhién bao tit va vai vi
khudn c6 thé s6ng s6t & nhiét do soi trong vai gid. Phuong phép Pasteur hifu ich trong
xit 1y mot s6 dung dich nhu sita, nuéc gidi khat. Phuong phap Pasteur xdy ra qua ca hai
qué trinh: dun néng dén 62,8°C trong 30 phiit hoic dun néng dén 71,7°C trong 15 phiit.
Phuong phép Pasteur khong tiét trang, nhung diét vi khudn gay bénh c6 thé nhiém
trong dung dich. N6 ciing 1am gidm lugng 16n céc vi khuan khéc trong dung dich va
nhu vay 1am cham déng ké t6c do thiu clia céc san phidm nhu sita,

Nhiét kho

Str dung 16 sdy. Nhiét kho doi héi nhiét do cao hon, thdi gian dai hon nhiét 4m
thi méi dat su tiét tring. Sdy kho 180°C trong 2 gi¢ diét dugc bao tir vi khudn. Nhiét
kho dugc ding dé tiét tring dung cu thay tinh, bot va ddu. Mot dang khéc ctia nhiét
kho 1a su tiép xiic dung cu hodc vong cdy v6i ngon lira trong thdi gian ngén, thiéu céc
chat thai, tiéu hiy bat ct vi sinh vat nhiém nao.

Anh sdng ti ngoai

Tia UV & budc séng 2600 A diét t6t cdc mam vi sinh vat gay bénh. Phan tit ADN
hap phu budc séng niy cia tia s& bi tang nang lugng va sip x€p lai céc lién két hoa
hoc. Trong tiéu phan, n6i héa hoc méi dugc tao giita hai base thymin sat nhau trén
cliing mot chudi ADN, tao ADN khong chitc nang ctia vi sinh vét bi tia UV kich tng.
Sau d6 néu vi sinh vat ny duoc dé trong t6i hoac tiép xdc 4nh séng trang, lién ket héa
hoc ¢6 thé dugc héi phuc chitc ning ban ddu va vi sinh vat c6 thé song lai.

Anh sdng mat trdi c6 tia UV nén diét dugc mam vi sinh vat gay bénh. Tia UV
ciing dugc sinh bdi dén thiy ngan. Dat dén nay trong 6ng dan khi hodc trén bé mat s¢
lam gidm lugng 16n vi sinh vat trong ving chi€u. Tia UV khong truyén qua nhitng thd
cting va c6 kha nang xuyén sau yéu, d6 12 yéu t6 gi6i han chi sir dung dé diét trung bé
mat, dung dich trong va khong khi. Tia UV lam phd hlty m6 ngudi va gay ung thu da
do d6 phai trdnh ti€p xic truc ti€p.

Ion phong xa

Céc dang ion ph6ng xa nhu tia X, tia gamma c6 thé truyén nang luong 16n hon
tia UV va c6 hiéu sudt diét vi sinh vat 16n hon. Phong xa giau nang lugng nay thuong
lam gdy mot hay hai chudi ADN. Ion phéng xa c6 thé truyén qua céc san phdm nhu |

|
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vai, nhua, dung dich va thiic 4n d€ cé su tiét truing. Hién nay ion phéng xa dugc dung
tiét tring cdc san phdm nhu chi khau trong gidi phiu va d6 nhya dung mot lan. N6
cling hiéu qua trong tiét trung thit, c6 han dung tuong duong thit déng hop ndng, lai c6
nhi€u dinh dudng va ngon hon. Thit loai nay dugc cdc nha du hanh vii tru sit dung
trong cac chuyén bay vao khong gian.

Loc

Loc 1a phuong tién cong hiéu dé dudi phan 16n vi sinh vat khoi dung dich va
khong khi. Dung dich tiém truyén, dung dich chita cdc nguyén liéu nhay véi nhiét do
¢6 thé duoc loai t€ bao vi sinh vat bing cdch cho qua loc c6 16 nhd du dé giit lai céc t&
bao vi khudn. Loc lam bing amiing, bong thily tinh hodc dat tdo cat st dung dugc
nhiéu naim. C4c mang loc ester cellulose hoan toan tro vé sinh hoc duoc st dung rong
rdi v6i ¢d 16 0,25 um. Loai c6 ¢& 16 0,22 pum loai dugc tat ca vi khudn khoi dung dich,
loc ¢6 16 nho hon sé loai dugc mot sd virus. Loc loai nay ciing dung dé biy va co dic
vi khuin da phan tén trong thé tich 16n dung dich. Qu4 trinh nay cé ich trong kiém tra
vi khudn nudc udng.

Loc khong khi dugc 1am bing vat liéu khdc nhau st dung trong 6ng dén khi dé
dudi cdc tiéu phdn vi sinh vat va dang tro. Thiét k€ mat d6 khac nhau ctia loc ¢ thé
duéi dugc s6 lugng va kich thudc cic tiéu phan theo mong mudn. Céc loc dic biét goi
1a loc tuyét d6i hoac loc HEPA (High - Efficacy Particulate Air) gom sgi thily tinh xen
chat va dudi hiéu qua 99,9% tat ca tiéu phan trén khong dén kich thuéc 0,3 pm. Cic
loc HEPA loai dugc tdt ca céc loai vi sinh vat trong khong khi. Ngay ca virus nho 0,02
pm, khi trong khong khi ching thudng dinh véi céc tiéu phdn 16n hon cla bui hay
nhdy kho nén bi by boi cdc loc HEPA. Céc loc khong khi dugc sir dung trong hé
thong cung cép khi cho moéi trudng bénh vién nhu phong giai phiu, dudng nhi, san séc
dac biét.

Kiém soat vi sinh vat bing phuong phap héa hoc
Cdc yéu té' dnh huong tdc dong tdy tring

Thoi gian: Khong phai tat ca vi sinh vat bi giét cing mot ldc sau khi ti€p xic véi
chét tdy tring. Do d6 chat tdy tring phai dugc giit tiép xiic véi nguyén liéu du lau dé
diét tat ca vi sinh vat. Tac nhan héa hoc khong tiét triing trong da s6 trudong hop ti€p
xiic ngan, tuy nhién néu kéo dai tir 12 - 14 gid thi c6 thé c6 su vo trung.

Nhié¢t do: Hiéu qua sat khudn cla tdc nhan tdy trung ting & nhiét do cao. Phan
16n cdc ch€ phdm tdy trung duoc chudn héa va thuc hién & nhiét do phong. Thoi gian
ti€p xiic phai kéo dai khi nguyén liéu dugc tdy trung & nhiét do thap.
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pH: Acid va base trong moéi trudng ciing anh hudng dén tuong tic cla chat tdy
tring v6i vi sinh vat va c6 thé 1am ting hay gidm tic dung (tly tdc nhan).

Logi vi sinh vdt: C6 sy khdc nhau vé do nhay gilta cdc loai vi sinh vat. Theo do
nhay v6i chat tdy triing, vi sinh vat dugc chia thanh ba nhém:

+ Nhém A: da s6 vi khudn va virus c6 mang bao, & dang dinh dudng dé& bi giét.
+ Nh6m B: khé giét hon, gém vi khudn lao va virus khong c6 mang bao.
+ Nhém C: virus va bao tir vi khuén dé khang cao, nhur virus gay viem gan,

Moi truong xung quanh: Su hién dién cdc vat liu nhu d4t, mau va ma cé thé
phan tng v6i chét tdy tring va 1am giam kha ning cla ching d6i véi vi sinh vat. Vi
vay, bé mit va nguyén lieu tdy trung phai that sach trude khi xir 1y v6i chat tdy triing.

Nong do chdt tdy trang: N6i chung néng do6 chat tdy triing cang cao thi thoi gian
gi€t vi sinh vat cang ngin. 0] nong do thdp, héa chat c6 thé kim khuidn trong khi &
noéng do cao chiing c6 thé diét khudn. Néng do cin diét cdc vi sinh vat thay ddi tuy vi
sinh vat, tiy chat tdy trliing.

Céc nhém héa hoc khang khudn
Dung méi hitu co: Cloroform, toluen, cén.
Kim logi ngng: Hop chét ctia thily ngan, bac, dong.
Phenol va ddn xudt: Phenol, cresol, hexachlorophen, chlorhexidin.
Cdc halogen:lod, clo, cén iod.

Chdit tdy: Hop chit giong xa phong nhung khong 1am tir chat béo. Diing nhu tic nhan
lam sach vi c6 kha nang nhii héa bui. Khong sat khu4n.

Cdc tdc nhdn tdc dong bé mdt: Hop chét amoni bac bon, chit tdy anion. Vi du dung
dich 5 - 10% formalin 1am c6 dinh mo (mui khé chiu va kich ting mé nén it sir dung).

Cdc chdt tdy trung khdc: Glutaraldehyd; hydrogen peroxid 3%; ethylen oxid.
Cdc tdc nhdn héa tri liéu

Céc tdc nhan hda tri liéu 13 c4c chat héa hoc téc dong chon loc trén su tang trudng
clia vi sinh vat, tdc dong khong déng ké trén cic chiic nang cla t&€ bao dong vat cha bj

nhiém (doc tinh chon loc). Céc tdc nhan héa tri liéu néi chung kiém so4t cong hiéu cic
bénh do vi khudn hon bénh do nam, protozoa hoac virus.

Cdc tdc nhan téng hgp: Sulfonamid, PAS, INH, Ethambutol
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Khang sinh

Khéng sinh la cdc phan tir hitu co c¢6 nguén gdc tu nhién hodc tdng hop, c6 hoat
tinh khdng vi khudn mot cdch chon loc, cho phép sir dung tai ché hodc hé théng trén
nguoi hodc dong vat, 1a tdc nhan hda tri liéu dé chita tri cdc nhiém khudn.

Khéng sinh ngan nhiém triing do tdc dong trén dich 1am chét mam bénh (d4p
ting diét khuén) hodc 1am cham sy ting trudng cia chiing (ddp tng kim khuin).

Phan loai khéng sinh c6 thé theo cdu tao héa hoc, theo ngudn géc san xuét hay
theo vi tri tic dong chinh trén vi khudn. Hinh 3.10 trinh bay phd tic dung ctia mot s6
khéng sinh.

Phén loai khang sinh theo vi tri tic dong trén vi khuédn

1. Uc ché téng hop/hity thanh t€ bao:

— B-lactamin: Penicillin, Cephalosporin Monobactam
-~ Fosfomycin Carbapenem
- Glycopeptid (vancomycin) Bacitracin, Cycloserin...

2. Uc ché téng hop/hity mang t& bao:
Polypeptid: Polymicin
Nhém khdng ndm polyen (Amphotericin B, Nystatin)
3. Uc ché téng hop acid nucleic:
—  Quinolon Nitrofurantoin
- Rifampicin Nitroimidazol

4, Uc ché téng hop protein:

Aminoglycosid Clindamycin
Tetracyclin Spectinomycin
Chloramphenicol Mupirocin
Erythromycin
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5. Thay ddi chuyén héa nang lugng:

Sulfonamid; =~ Trimethoprim: Dapson; Isoniazid

Céc chat
tc ché
RTase

khong phai

nucleosid

S IR
Pong dang
clia
nucleosid
Interferon

Hinh 3.10. Phd tac dung clia mét s6 khang sinh
3.2. Sir dung vi sinh vat trong dinh lugng

Vi sinh vat cin yéu t6 tang trudng (vitamin, acid amin) cho su ting trudng cua
chiing. Phuong phép sinh dinh luong dua vao nguyén tac don gian la do lugng céc chit
ndy dugc sir dung bdi vi sinh vat. Chudn bi méi trudng chita cdc chat dinh dudng can
thiét cho tang trudng clia vi khudn thir nghiém ngoai trir chit ma ta muoén dinh luong.
Khi khoéng c6 chat nay vi sinh vat khong ting trudng. Néu thém chat nay & mot lugng
giGi han, su ting trudng cua vi sinh vat thir nghiém s€ ti 1& v4i chét thém vao.

* Budc 1: Do moi lién hé gilta s6 lugng t€ bao tang trudng thu dugc va lugng
chét thém vao gidi han, vé dudng cong.

* Budc 2: Thém vao méi trudng co ban lugng khdc nhau cta nguyén liéu ma ta
nghi ngd c6 chita chit tang trudng va do luong t€ bao tang trudng xay ra.

So séanh v6i dudng cong chudn da cé ta biét lugng chit nay trong nguyén liéu
dinh luong. Vi khudn lactic 1a vi sinh vat duoc dung nhiéu trong phuong phdp sinh
dinh lugng. Ta c6 thé dinh luong da s6 cdc acid amin, vitamin khdc nhau vdi chi mot
vi sinh vat thir nghiém. Trong trudng hop vi khuan lactic, su ting trudng thudng duge
danh gi4 truc ti€p bing dinh luong acid lactic san xuét (hinh 3.11). Uu diém cla céc
phuong phdp nay la ching c6 thé dugc dung dé xac dinh lugng rat nho acid amin -
thép xa lugng c6 thé dinh lugng bang phuong phdp hoa.
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Hinh 3.11. Budng cong sinh dinh lugng vi sinh vat cho acid lactic, valin

Puding cong thé hién méi lién quan gilta lugng valin cung cap va lugng kiém can dé trung hoa
acid tao bdi vi sinh vat thr nghiém (vi khu&n lactic) nhu 1a két qua cla sy tang trudng.

Sinh dinh lugng ciing thudng duge dung dé dinh lugng khang sinh bang cich do
su iic ch€ tang trudng chir khong phai su tang trudng. Hinh 3.12, 1a vi du dinh luong
khéng sinh bang phuong phdp vi sinh vat.

Hinh 3.12. Sinh dinh lugng khang sinh penicillin

Khay thach dinh dudng chita vi khuan thir, dit cac dia gidy tdm lugng penicillin khac nhau 1én.
Ludng khang sinh tang tir 10 Ul & dia bén trai dén 10.000 Ul & dia phai. Tl ving vi khuén
bi (rc ché ta cé dudng cong lién quan gilta néng do penicillin v&i bé rong cla sy Uc ché.

3.3. Vi sinh vat la céng cu cua sinh hoc

Vi sinh vat duoc cdc nha khoa hoc sir dung rong rdi dé nghién ctru cdc nguyén
tic co ban cla sy song. Khi nghién ctu trén vi khudn, ta c6 thé bit ddu véi mot t€ bao
don doc r6i nhan 1én nhanh dé c6 hang ti t€ bao tuvong ty nhau trong mot ngay. Dan s
cic t& bao xdc dinh nay nghién cttu dé hon nhiéu dan s6 céc t€ bao hén hgp thu dugc
tir m6 dong vat hoac thuc vat. Nhiéu hiéu biét ctia ching ta vé cdc hoat dong sinh hoc

1a tir cdc nghién ctu vé vi khudn.
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3.4. Nhan dinh vi khuin
Trong y t€, viéc nhan dinh vi khudn rét cin thiét d€ chdn dodn v didu tri kip thoi.

Khi da thu dugc vi khudn tinh khiét, mot loat cdc thir ngiém duoc 1am dé nhan
dinh vi khuén phan lap. Trudc tién chon cdc khuén lac tir moi trudng phan 1ap ban ddu
gan giéng nhat véi vi khudn gay bénh. Xdc dinh ngay cic dic diém vé hinh thdi va
nhudm, kiém tra duéi kinh hién vi. Cédy khuén lac tinh khiét d6 vao cic moi truong
chon loc va phan biét. Béing cdc phan ing sinh hod so sdnh céc dic tinh da biét clia cdc
loai vi khudn khic nhau trén céc moi trudng nay c6 thé xac dinh vi sinh vat gy bénh
nao da dugc phan 14p tir bénh nhan. Khi cic vi sinh vat cho cdc phan ing sinh héa
tuong tu nhau, doi khi cdn st dung cic khéng thé chuyén biét dé nhan dinh chinh x4c.

Ngoai nhan dinh vi khuidn gay bénh, quan trong Ia ta con biét khang sinh nao c6

thé st dung duoc dé e ché su tang trudng cla ching. Thir d6 nhay cim cda khang
sinh thudng dugc tién hanh déng thdi véi céc thir nghiém nhan dinh. Thoi gian cdn dé

¢6 céc s0 liéu nay 12 y&u t6 quan trong trong vi sinh 14m sang vi nhan dinh vi khuén vi
thir 46 nhay cdm cta khang sinh 13 tiéu chuin dé nghi dé cham séc bénh nhan. Si
dung cdc phuong phédp truyén théng can tir vai gid dén vai ngay dé hoan tat cdc thit
nghi¢ém nhan dinh. Ngdy nay, k¥ thuat hién dai dugc sir dung & cdc dang khic nhay,
cén thoi gian ngin cho cic thong tin can thiét dé diéu tri t6i wu cho bénh nhan.

TU LUQNG GIA: Chon cau tra 1o diing

1. Nguén nang lugng va nguén carbon ciia vi sinh vat quang tu dudng:

a. Anh séng, CO, d. Chit v6 co, CO,
b. Anh sdng, ch4t hitu co e. Chét vo co, cht hitu co

c. Béu 1a chat hitu co
2. Nguon nang lugng va ngudn carbon ciia vi sinh vat quang di dudng:
a. Anh sang, CO, d. Chat vo co, chat hitu co
b. Anh sang, chit hitu co e. Déu la chat hitu co
c. Chat vo6 ca, CO,
3. Ngu6n ning lugng va ngudn carbon ciia vi sinh vat di dudng:
a. Anh sang, CO, d. Chait vo6 co, chat hitu co
b. Anh séng, chat hitu co e. Déu 1a chét hitu co
c. Chat vo co, CO,

74
http://tieulun.hopto.org




4, Nguén nang luong va ngudn carbon cta vi sinh vat lithotrophic heterotroph:

a. Anh sing, CO, d. Chat vo6 co, chit hiu co
b. Anh sdng, chat hitu co e. Déu 1a chat hitu co

c. Chat vo co, CO,

5. Nguén nang lugng va ngudn carbon cua vi sinh vat di dudng tu dudng carbon:
a. Anh séng, CO, d. Chét hitu co, CO,
b. Anh sang, chat hitu co e. Déu 12 chat hitu co
c. Chét vo co, CO,

6. Ngudn ndng lugng va ngudn carbon ctia vi sinh vat héa vo6 co tu dudng:

a. Anh sang, CO, d. Chat hitu co, CO,
b. Anh sang, chat hitu co e. Déu l1a chat hitu co

c. Chét vo co, CO,
7. Vai tro cia moi truong chon loc:
a. Kich thich vi khudn can phan lap
b. Ngén can da s6 loai vi khudn, ngoai trir loai cdn khao sat
_ ¢. Lam cho vi khuin cin khéo sit c6 dang riéng biét
d. Kich thich vi khudn khéc, ngan can vi khudn cin khéo sat
e. Tat ca

8. Yéu t6 nao khong dnh hudng dén tic dong clia chat tdy tring:

a. Thoi gian d. Néng do chat tdy tring
b. Nhiét do e. Loai vi sinh vat
c. Do 4m

9. Dé x4c dinh téng s6 vi khudn s6ng, ngudi ta khong dung phuong phép:

a. Nhuom va dém béng budng dém d. Dinh lugng cdc san pham vi

b. Dém s6 khuan lac trén ban thach Il v

¢. Dinh lugng oxy vi khudn hép thu e.cvad
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10. Y nao khong ding trong pha ting trudng liy thira:

a. Moi t&€ bao phan chia thanh 2 t€ bao

b. T€ bao c6 trang thdi khde nhat

c. T¢ bao ly tudng dé nghién cttu vé enzym va cic thanh phan khac
d. Ly tuéng d€ thir tdc dung ctia khdng sinh

e. S6 t€ bao mdi sinh bing s6 t& bao cii chét
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Bai 4

SU TRAO DOI CHAT CUA VI SINH VAT

MUC TIEU ‘»

1. Trinh bay dugc qud trinh héa thdm thdu & vi khudn.

kS

Trinh bay duoc cdc con duong thu nhdn ndng lugng ciia vi khudn tir cdc
qud trinh phdn gidi duong hexose: EM, HMP, ED.

Biét dwoc cdch sit dung cdc hop chdt glucid khdc ciia vi khudn.
Phdn biét dwgc hé hdp hiéu khi va ky khi.

Trd 1oi dugc thé nao la oxy héa khéng hoan toan.

il I -

Két noi duoc cdc qud trinh lén men chii yéu.

1. DA CUONG

Vi sinh vat cling nhu moi co thé séng khdc, trong ldc sinh truéng, phit trién, ciing nhu
0 trang thdi nghi déu can phai c6 nguén ning lugng lién tuc cung cip cho ching. Ning
lugng nay thu nhan tir qu trinh trao d6i chat. Céc chét dinh dudng tir ngoai méi trudng vao
s€ cung c4p nang luong cho vi sinh vat. Trong céc t& bao vi sinh vat, céc chat dinh dudng
trdi qua su bién d6i sau sic nhd céc phan ing véi sy tham gia clia cdc loai enzym nhim giai
phoéng nang lugng.

Nhiing con dudng trao ddi chat, xét dén ciing déu nhim thyc hién hai chitc ning:
cung cép “vat liéu” dé xay dung co thé va cung cdp ning lugng & dang thich hop cho
qud trinh tong hop cla t€ bao va cho cc qué trinh cdn nang luogng.

Néng lugng giai phéng tir cic phan tng oxy hoéa s€ dugc gitt lai trong mot s6 hop
chat giau nang luong. D6 1a cac nucleotid triphosphat (ATP, UTP), cdc acylphosphat,
cdc dan chat ctia acid carboxylic, thi du acetylcoenzym A. Hop chat giau nang luong
quan trong nhat 12 ATP (adenosin triphosphat) (hinh 4.1). Hop chét nay chia hai lién
két cao nang (~). Nang lugng dugc phéng thich nhd su xiic tic, pha v& lien két cao
ndng boi enzym adenosin triphosphatase (ATPase). Mot phan tir gam ATP gii phéng
71.300 calo khi mot lién két cao nang bi gay (mét mol ATP = 507 g).

ATP dugc coi nhu "tién t¢ ning lugng cla t€ bao", chiing dugc tiéu ding trong
tdt ca cic phan tng trao ddi nang lugng. C4c phan tir gidu nang luong nay duogc hinh
thanh trong t€ bao vi sinh vat. C6 thé néi sy hinh thanh lién két cao ning giita P va O
(con goi la qud trinh phosphoryl héa) 1a phuong thitc cht y&€u dé t€ bao vi sinh vat du
trit ndng lugng.
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Lién két cao nang

NH,
0O 0O
NZ N 7 I I
| \> CHZ—O—IP—O~IP—O~|P-—CH
SN N—©  OH , OH , OH
§ i ! Phosphat
HO OH ; \
: ! I‘-’hosphat
Ribose Y
Phosphat
<«——— Adenosin > Triphosphat — 5.
H,0
Adenosintriphosphat —_—__5.  Adenosindiphosphat + lon phosphat + 7300 cal/mol
ATPase

Hinh 4.1. C4u trlc va hoat tinh clla ATP

2. NANG LUGNG VA CAC QUA TRINH PHAN GIAI PUONG HEXOSE

2.1. Budng phan (glycolysis) hay con dudng Embden - Meyerhof (EM), hay con
dudng fructose -1,6-diphosphat (FDP)

Tir nam 1871, M. M. Monaxein (Nga) da chitng minh tinh chat lén men dugc cua
qua trinh ché tao rugu. Nam 1897, hai anh em nguoi Dic 1a E. Buchner va H. Buchner
da dung dich chiét tir t€ bao ndm men dé chii dong gy ra qud trinh 1én men rugu.
Trong khoang 25 ndm ddu cta thé ky XX, rat nhiéu nha sinh héa di g6p phan lam
sdng to cdc giai doan clia qud trinh chuyén héa dudng thanh rugu. Néi bat nhét Ia
nhimng nghién cttu ciia Gustav Embden va Otto Meyerhof. Qua trinh nay xay ra trong
t€ bao chét cha vi khuén diac trung cho Enterobacteriaceae bao gbébm su bién ddi
glucose thanh acid pyruvic.

Phuong trinh chung:

Glucose + 2ATP +2 NAD —= 2CH,COCOOH +4ATP + 2NADH+H"

Phdn tng dic trung ctia EM 1a phan ting phan giai fructose -1,6-diphosphat nho
enzym alldolase tao ra 2 triosephosphat. Céc triosephosphat nay vé sau chuyén héa
thanh acid pyruvic. Trong qu4 trinh nay, méi triosephosphat tao ra 2 phan tir ATP. Cic
phan tng nay dugc goi la cc phan tng phosphoryl héa & mic co chat. Vi khi phan
gidi mot phan tir glucose thinh mot phan tir fructose -1,6-diphosphat can tiéu ton 2
phan tr ATP, nén nhin tdng quat khi chuyén héa mot phan tir glucose thanh 2 phan ti
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acid pyruvic s€ tao dugc 2 phan tir ATP twong duong 7.300 calo x 2 = 14.600 calo/mol
(hinh 4.2).

DPuong phan c6 thé coi 1a giai doan ddu, giai doan ky khi ctia ho hap. Pay 1a quéi
trinh ¢4 nhat trong chudi phan tng di héa x4y ra & cic t€ bao vi sinh vat, thuc vat va
dong vat véi cdc phan ting co ban gidng nhau, chi khic & cdc phan tng cudi.

O nidm men Saccharomyces cerevisae, su 1én men tao san phdm cudi cing la
ruou. O mot s§ vi khuén 1én men lactic tao acid lactic. O dong vat san phdm cudi cling
1a acid pyruvic va acid lactic.

2.2. Con duong hexosemonophosphat (HMP) hay la con dudng oxy héa
pentophosphat (PP) hoac con dudng Warburg - Dicken, Horecker - Racker

Con dudng EM la con duong chu yé€u, nhung khong phai 1a duy nhat, vi nhu vay
thi vi sinh vat khong c6 dudng ribose dé téng hgp ARN va khong thé sit dung duoc
dudng pentose hodc cic loai duong khac lam nguén dinh dudng carbon.

Vao nhitng nam 1940-1950, O. Warburg, F. Dickens, B. L. Horecker, E. Racker
da khdm phé ra con duong phan gidi glucid khdc, & d6 khong nhitng bao gém viéc tao
thanh hexosemonophosphat ma con tao ra glyceraldehyd -3-phosphat, va hop chat nay
¢6 thé theo con dudng EM tao pyruvat.

Phuong trinh chung:

3 hexose-6-phosphat + 6 NADP == 2 hexose-6-phosphat + triose-3-phosphat
+3 CO, + 6 NADPH + H*
Néu 3-phosphoglyceraldehyd chuyén thanh pyruvat, ta s& cé:
Glucose — pyruvat + 3 CO,+ 6 NADPH + H* + NADH + H" + ATP

Khic v6i EM, trong chu trinh HMP, glucose-6-phosphat khong trai qua giai doan
bé doi phan tir tao thanh 2 triose ma bi oxy héa thanh cdc hop chat 5 carbon. Cic hop
chat nay trdi qua nhiéu giai doan trung gian cudi cing lai tao thanh glucose -6-
phosphat va lam cho chu trinh khép kin lai.

Tu sy phat hién NADP. H +H" chtt khong phai NADH +H* ma ngudi ta cho ring
con duong HMP c¢6 nhitng chic niang co ban nhu: bé sung dudng ribose cho t& bao,
cung cdp NADP H +H", can cho viéc thuc hién cdc phan tng sinh téng hop khir.

Hiéu sudt nang luong cta con dudng HMP chi bang nira con dudng EM, vi khi
bién d6i mot phan tir dudng glucose thanh acid pyruvic thi chi tao mot phan tir ATP,
do qua trinh bién d6i 1 phan tir pentophosphat dén acid pyruvic.
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Glucose

H- C- OH
HO- C H

H- C OH

H- C- OH
]
CH,OH
. = —

Hexose kinase ADP + P
Glucose-6-phosphat ATP
P-glucose isomerase R P-fructoie kinase -P
AgP +P
-P P
Fructose-6-phosphat Fructose-1,€l$-diphosphat
y
Phospho- Aldolase j
glyceraldehyd -P -P _ isomerase -P Dihydroxyacetonphosphat
(PGA) é (DHAP) é
B . > 2e va2H*cho

Dehydrogenase > NAD +—» NAD +H

g-P -P Diphosphoglyceric acid
-P

ADP
ADP “\ ATP (P-glycerokinase)
l ) — ATP

4

f-P -P 3-phosphoglyceric acid

-P -P 2-phosphoglyceric acid phosphoenol

pyruvic acid
ATP
i —>ATP

gHS
acid pyruvic  acid pyruvic =0
OOH

Hinh 4.2. So d6 con dudng dudng phan (Embden - Meyerhof)
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CH20H NADP j’\‘DPH+H*
0 ATP ___ G-6(P >
NADP NADPH+H+
OH L ATE R S A "
J OH NADP  NADPH+H+
HO P G-6-® A .
OH
peeeenp - D-GlUcoOSE CH,OH CO;
-
Fructose-6-® 3 -@ - glyceraldehyd H-C-OH
A A H-C-OH
|
CH,-0-P)
CH,OH
GHO c=0
H-C-OH Ho-b-H
H-C-OH H-é-OH
sz"O'@ de'O e
Erythrose-4-® 2 Xylulose-5P)
A
(H,OH
C=0
103) HO-&-H
0. CHOH H-E-0H
H-E-OH
HO
— H-G-OH  +—
CH,0O-
i :0-(®)

Sedohenbtulose-7

3-@ -glyceraldehyd «+—

Hinh 4.3. So d6 con dudng hexosemonophosphat (HMP)

6P - Gluconic acid
6-® - Gluconic acid

6-® - Gluconic acid

NADP

NADPH+H+

3 Ribuld se-5®

v

CHO
H-C-OH
H-E-oH
H-E-OH
tH,-0P)
Ribose-5 Q

O nhiéu vi sinh vat, EM va HMP Ia nhitng con dudng phd bién va bd sung cho
nhau, cing phat huy tidc dung trong t€ bao. Ty 1é giita hai con dudng niy trong qué
trinh trao d6i chat thudng khdc nhau tity thudc vao nhém vi sinh vat. Vi du trong hoat
dong song ctia ndm Penicillium chrysogenum cé khoang 2/3 s6 luong glucose duoc
chuyén héa qua con dudng HMP, trong khi d6é d6i véi E. coli thuong chi c6 1/3
glucose dugc chuyén héa qua HMP. D6i véi Saccharomyces cerevisiae trong diéu kién

http://tieulun.hopto.orgl



1én men ky khi hau nhu toan bo glucose dugc chuyén héa theo EM, trong khi d6 & diéu
kién hiéu khi s& c6 khoang 30% glucose dugc chuyén héa theo HMP. Déi véi vi khudn
Propionibacterium arabinosum thi glucose phan 16n dugc chuyén héa theo EM. Vi
khudn Acetobacter suboxydans chi thay glucose dugc chuyén héa theo con dudng HMP.

GLUCOSE
ATP
ADP

Glucose-6-®
NADP
NADPH+H"

6-®- Gluconat HMP

Fructose—6-®

Fructose-L,G-@@

2-ceto-3-desoxy-6-® -Gluconat
/ AIdolase\A

Dioxyacetonphosphat ¥——= 3-P -glyceraldehyd = '? CH;COCOOH
NAD NADH+H*

2ADP 2ATP

-H,0

Hinh 4.4. So db phan giai theo con dudng Entner - Doudoroff

2.3. Con dudng Entner -Doudoroff (ED)

Con duong phan giai hexose nay dugc khdm phd 1an dau tién & Pseudomonas
saccharophila (Entner N., Doudorff M., 1952). Vi san phdm trung gian dic trung
cho qud trinh nay la 2-ceto-3-desoxy-6-phosphogluconic acid, nén con goi la con
duong CDPG.

Mot phan tir glucose qua con duong ED chi tao dugc mot ATP, vi vay hiéu suét
nang luong cua con dudng nay ciing chi khoang 25%.

Ta biét tir 3-phosphoglyceraldehyd bién thanh acid pyruvic tao ra 2 ATP, nhung
vi tir glucose bién thanh glucose -6-phosphat da tiéu hao 1 ATP nén toan bd con dudng
ED tao dugc 1 ATP.

Con dudng ED dugc mot s6 vi sinh vat cht yé&u 1a giéng Pseudomonas thuc hién.
Vi vay c6 tac gia (Deley I, 1962) cho rang day 12 mot nhdnh ti€n héa doc lap.

Phuong trinh chung:
Glucose + ATP + NADP + NAD = 2 CH,COCOOH+2 ATP + NADPH+H" + DH+H"
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Nguoi ta thdy con dudng ED c6 &: Azotobacter, Xanthomonas, Streptococcus va
Zymomonas mobilis.

C6 thé phan biét hai con dudng phan giai dudng hexose clia mot s& vi khudn theo
bang 4.1.

Bdng 4.1. Sy uu tién giita con duong chuyén héa dwong & mot s6 vi sinh vdt

Vi khuan EM ED
Arthrobacter sp + -
Azotobacter chroococcum b -
Alcaligenes eutrophus - +
Bacillus subtilis, B. cereus + =
E. coli va vi khudn dudng rudt khac + -
Pseudomonas saccharophilla, P. fluorescens - +
Rhizobium japonicum - +
Thiobacillus intermedius, T. ferroxidans - +
Xanthomonas phaesoli - *

Con dudng ED phd bién & vi khudn Gram am va it gap & vi khudn ky khi.

Néu chuyén E. coli tir méi trudng glucose sang moi trudng gluconat thi vi khuan
s€ tao enzym gluconokinase phosphoryl héa gluconat thanh 6-P-gluconat va ti€p tuc
theo con duong ED:

Glucose Gluconat

\ \
G-6-® 6-@ -Gluconat
\ \
EM ED

Do d6, nhiéu Pseudomonas phan giai glucose qua gluconat. Thi du,
Pseudomonas aeruginosa, P. fluorescens, P. putila vi ching cé chita enzym
glucodehydrogenase bién glucose thanh gluconat.

MB@i lién hé tuong hé giita cdc con dudng phan giai glucose duge minh hoa trong
hinh 4.5.

2.4. Vi sinh vat st dung cac hgp chat glucid khac

Vi sinh vat con c6 kha nang st dung nhié€u loai dudng khéac ngoai glucose.
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Qud trinh phan giai monosaccharid déu bat ddu tir viéc phosphoryl héa ciing nhu
glucose.

Fructose sau khi phosphoryl héa s& di ngay vao EM:

Phosphoryl h6a
Fructose ———— Fructose-1,6-diphosphat— EM

Phosphoryl h6a Manose phosphat
Mannose ————>Mannose-6-phosphat ————————Fructose-6- phosphat
Mannose kinase isomerase
Phosphoryl héa Transferase

Galactose —— > Galactose-1-phosphat ———— Glucose-1-phosphat
Galactose kinase

Phosphoglucose mutase
Glucose-6-phosphat —— ED, EM

EM P 2H 2ATP
Trio{®) &—41,3-m-glycerat-2> pyruvat

Fructose-1,6-BP rd P 2H 2ATP
\Trio-@ \_A1,3-E)P-glycerat _A pyrwvat S

ATP
ATP pyruvat
Glucose Glucose-B%S-@ -Gluconat—> 2-ceto-3-desoxy-
t | ED 2H -6-®-gluconat
3-@- glyceraldehyd
2H
®+2
HMP 3-ceto-6-@) Gluconat

CO,

Chu trinh
Pentose

A

Ribo-5P)

Hinh 4.5. M3i lién hé tuong hé gilfa cac con dudng phan giai glucose

D6i v6i polysacharid thi phai trdi qua qu4 trinh thiy phan dé tao monosacharid.

Thly phan
Oligosaccharid ——— Cac monosaccharid
ngoai bao
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Lactobacillus va Neisseria meningitidis c6 chita enzym malto -phosphorylase,
c6 kha nang st dung disaccharid ma khong tiéu tén ATP.

Maltose + H;PO, == Glucose-1-phosphat + Glucose

3. HO HAP

3.1. H6 hap hiéu khi va chu trinh acid tricarboxylic (Krebs)

Acid pyruvic sau khi dugc hinh thanh bang moét trong cdc con dudng phan gii
carbohydrat s& duoc rdt nhi€u vi sinh vat oxy hda triét dé thong qua chu trinh Krebs
hay con goi la chu trinh acid tricarboxylic (ATC).

Acid pyruvic trude khi tham gia vao ATC duogc oxy héa thanh acetylcoenzym A
theo phuong trinh:

CH;COCOOH + CoASH + NAD —» CH;CO~CoASH + NADH+H* + CO,
Tham gia vao phan ung nay ngoai CoASH va NAD con c¢6 thiamin -
pyrophosphat (TPP), acid lipoic va Mg?*.

Hydro dugc gidi phdéng ra trong chu trinh Krebs s& duoc két hop véi
codehydroxygenase, sau d6 sé dugc chuyén qua chudi cytochrom dé két hop véi oxy
tao H,O.

Méi 1an coenzym NAD ldy 2H" clia co chat bién thanh NADH +H* nghia 12 ta c6

2H" va 2e". C4c proton va electron ndy s& chuyén qua céc hé th6ng enzym.

Cd chéat - NAD — FMN — CoQ — Cyt, — Cyt,; — Cyt;—> Cytarazas = O,
0,32V -0,12 0,07  +0,02 +0,22 +0,22 +0,34 +0,82 V

Tong két nang lugng san xudt:
Phosphoryl héa & mitc co chat EM 2 ATP
Krebs 2 ATP
Phosphoryl héa 6 ddy ho hdp EM 2 NADH+H*x 3 — 6 ATP
Krebs 8 NADH+H" x 3 —» 24 ATP
2FADH+H" x2 —» 4 ATP
38 ATP

Phuong trinh téng quat:
C¢H4,06 + 6 O, + 38 ADP + 38P — 6 CO, + 6 H,O + 38 ATP
Ning luong giai phong ra ddn déan timng lugng nho, tich lily trong ATP:
Nang lugng + ADP — ATP
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Chu trinh Krebs gém 9 phan tng lién ti€p dé hoan thanh viéc tich tit ca H ra
khoi acid pyruvic, con goi la phosphoryl héa oxy héa (hinh 4.6). G day, nho mot loat
cdc enzym tac dong lién ti€p, mbéi enzym thuc hién mot phan nho qué trinh phan hiy.
Acid pyruvic chuyén thanh acetyl CoA, rdi cudi cung phan hiy thanh 2 CO, va 8 H'.

"Chét nhan dién tir cudi cling ctia chudi dién tir (con goi 1a chudi ho hép) la oxy
phan tir. Phéan ing lién két hydro véi oxy phan tir xay ra dudi su xic tdc ctia cytochrom
oxydase (cytochrom a;).

4Fe* +4H' +0,>4Fe* +2H,0

Chudi dién tir nay dac trung cho phdn 16n cic vi sinh vat, nhung & vi khudn,
ngudi ta nhan thdy c6 thé ngin hon, s6 luong cdc chét chuyén dién tir ¢6 thé it hon,
chang han & E. coli va Proteus vulgaris khong chia cytochrom c.

3.2. H6 hap ky, khi

Ho hap ky khi 1a ho hap ma chat nhan dién tlr cudi cing khong phai 1a oxy.

Chat nhan Ia nitrat thi goi 12 ho hép nitrat (ky khi khong bat buoc).

Chat nhan dién tir 12 sulfat thi goi 1a ho hép sulfat (ky khi bat budc).

C6 mot it trudng hgp ho hdp ky khi ma chat nhan dién tir doc nhat la acid
carbonic, vi du & Clostridium aceticum oxy héa hydro phan tir theo phuong trinh:

4 H, + 2 CO, - CH,COOH + 2 H,0

Ho hap nitrat
Ho6 hép nitrat bao gém hai loai qud trinh: ho hép nitrat - nitrit va phan nitrat héa.
So d6 chung ctia hai qua trinh nay la:

Phan nitrat hoa

NO,” - NO,” - NO — N,O - N,
Nito oxyd Dinitd oxyd

Hé hap
Nitrat - nitrit

Thai hoac khir

dén NH,
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NAD

C;HeO4 CH,;COCOOH
CoASH CO,
H,O

CH,CO~SCoA

N S
H,0 A. citric
) (IJHZ-COOH
A. oxaloacetic HOC—COOH
il CH,-COOH
CH,-COOH & H,0
2H*
NAD
(IIHZ-COOH
A. malic A. cis-aconitic %___ COOH
HO CH—COOH CH-COOH
CH,-COOH
\{H,O
H,0 Codehydrogenase HO-CH-COOH
|
A. isocitric ?H‘COOH
CH—COOH CH,-COOH
CH—COOH
A. fumaric FAD NAD
2H*
(IZHZ—COOH CO-COOH
CH-COOH
CH,-COOH
CH,-COOH
A. succinic NAD
CI:O_COOH A. oxalosuccinic
co; (IIHZ
CH,-COOH co,

A. a-ketoglutaric

Hinh 4.6. So db chu trinh Krebs

Qua trinh khir nitrat (phan nitrat) dén nito phan tir xay ra qua hang loat giai doan
trung gian:

_02
+2H

Nitrat reductase (nitratase) 1a enzym mang c6 chita Mo, khir nitrat dén nitrit:

NO;” +2 e + 2H" —— NO,” + H,O
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Nitrit reductase (nitritase) va reductase clia nito oxyd duoc phét hién nhu nhitng
enzym thuy phan:
NO,” +e” + H"—— NO + OH"
2NO+2e +2H"'—> N,0 +H,0

Reductase cua dinito oxyd lién quan dén mang t&€ bao, khir dinito oxyd dén nito

phan tir:
N,O+2e +2H" —3 N, +2H,0

Cédc vi khuén phan nitrat hod c6 thé sir dung nitrat hodc da phan sit dung nitrit,
NO va N,O lam chat nhan dién tir. C6 dan liéu cho thdy riing qud trinh khit NO," thanh
N,O kém theo viéc tao ATP.

Céc vi khudn ho hdp nitrat-nitrit chi khir nitrat thanh nitrit. Nitrit dugc thai ra
moi trudng hodc bi khir dén NH, nhd cdc enzym khong lién quan dén chubi ho hap. Vi
vay, ¢ nhitng vi khudn nay ATP chi duoc tao ra khi khir nitrat thanh nitrit.

Khéc v6i h6 hép nitrat, nhiéu vi khudn c6 kha nang sir dung nitrat (nitrat héa)
lam nguon dinh dudng nito. Ching khi nitrat qua nitrit dén NH,, sau d6
NH; s€ ti€p tuc tham gia vao hoat dong trao ddi chat (khir dong héa).

NO;” - NO,” - X - NH,0OH — NH, (s dung)

San phdm trong nitrat héa dugc ding lai, con sin phdm trong ho hap nitrat (khit
di héa) khong duogc sir dung ma thai ra ngoai t& bio vi khuan.

H¢ théng enzym ctia qud trinh ho hép nitrat chi duogc tao ra trong di€u kién
khong c6 hogc thi€u oxi. Trong trudng hop nay, chiing sé oxy hoé chat hitu co bing
OXy cua nitrat va khir nitrat thanh nito phan tir. Nguoc lai, trong di€u kién c6 oxy thi
thudng nhitng vi khudn nay lai chuong oxy (O,) hon, chinh vi vay ma ching thuoc loai
ky khi khong bat bugc (hinh 4.7).

Vi du, Bacillus licheniformis trong moéi truong glucose va c6 oxy thi glucose bi
phan giai theo EM va Acetyl CoA dugc oxy héa trong chu trinh Krebs va NADH,,
FADH, s& di vao chuéi ho hdp. Néu khong c6 oxy ma c6 nitrat thi nitrat s& thay thé
oxy lam chat nhan dién tir. Song nitrat khong don thuin thay thé OXy, ma trong qui
trinh phan nitrat héa s& tao ra mot hé théng cytochrom dic biét c6 lién quan dén hé
théng enzym mang, ching s& khir nitrat dén nitrit v sau dé tao ra nito phan tit. Dong
dién tlr s& dugc chuyén qua hé thong cytochrom va cui ciing qua 4 giai doan kht.
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M@i trudng thoang khi
ot ch "y p i
at cho Ho hap hiéu khi
Hydro \,. H,O
Ho hap ky, khi
NO,
Hé hép nitrat
N, (ky khi khong bt budc)
SO,
H6 hép sulfat
H,S (ky, khi bat buéc)
/‘ Chat hitu co Lén men
Chét cho (vi sinh vat Ién men)
Hydro \» San pham lén men
Hinh 4.7. T6m tat cac phuong thitc hd hap & vi sinh vat
NADH+H* Flavoprotein

(Fp) cytochromD . O,
)
e

C ‘éytochrorﬁ
NAD FpH+H* l l l l
NO; —» NO,—» NO__»N,05N,

Nhém vi sinh vat ¢6 kha nang thuc hién qua trinh phan nitrat héa dugc goi 1a vi
khudn phan nitrat héa. Nhitng loai dién hinh gom c6: Pseudomonas denitrificans,
P. aeruginosa, P. stutzeri, P. fluorescens, Micrococcus denitrificans, Bacillus licheniformis,
Achromobacter severnii, ...

Khi phan giai nitrat, trong moi trudng sé tich lily lai mot s6 gbc kiém (K, Na,
Ca). Céc goc kiém nay s€ sinh ra KOH, NaOH hodc carbonat, do d6 qué trinh phan
nitrat hda bao gi¢ cling dan viéc 1am kiém héa moi truong.
Ho hap sulfat (1én men sulfat)

Phan 16n cdc loai thuc vat va vi sinh vat c¢6 kha nang déng héa sulfat va dung
ching 1am ngudn dinh dudng luvu huynh dé tng hop ra acid amin va cdc enzym chita
lwu huynh. Qua trinh nay dugc goi la qua trinh khir déng hoda sulfat.
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Chi c6 mot s6 vi sinh vat, phan 16n thudc hai chi Desulfovibrio va
Desulfotomaculum cé kha nang st dung sulfat 1am chat nhan hydro cuéi cliing trong
ho hdp ky khi, d6 1a qué trinh khir di héa sulfat hay 1a ho hap sulfat (hinh 4.8). Viéc
khir sulfat c6 lién quan dén sy hinh thanh cdc dang hydro linh dong khi oxy ho4 chat
hitu co:

CeH1,06 + H,O —— CO, + (2H)
H*+ SO,* + (2H) — H,0 + H,S + kcal

Quad trinh nay dugc N. D. Zelinski tim ra nam 1890-1893. Ong nhan thdy & ddy
bién Hac Hai c6 mot 16p nudc chira H,S, va tir bun nay ong da nuoi cdy dugc loai vi
khudn c6 kha nang oxy héa glucose hodc tartrat, déng thdi khir sulfat thanh H,S. Nam
1895 nha khoa hoc Ha Lan Beijerinck da phan 1ap duoc ching. D6 1a Desulfovibrio c6
cytochrom ¢, va vi khudn Desulfotomaculum chita cytochrom b. Chiing thuéc loai ky
khi bat buoc.

Nguén hydro chil y&u 1 acid hitu co, rugu va hydro phan tit. Qu4 trinh khir sulfat
dién ra qua nhiéu budc trung gian:

H,S0,—> H,S0; — H,50, — H,S0 — H,S

Co chat hitu co thuong khong duge oxy hoa triét dé. Sdn phdm cuéi cling clia qud

trinh oxy héa thuong 1a acid acetic. Thi du:
2 CH,CHOHCOOH + 2 H,0 - 2 CH,COOH + 2 CO, + 8 H;
(acid lactic)
sau d6 8H dugc dung dé khir sulfat thanh sulfit:
$O2 +8H—> ST +4H,0

Mot s6 loai vi khudn thuoc loai ty dudng héa nang. Chiing c6 kha nang khir
sulfat bang hydro phan tir va sir dung niang luong sinh ra trong qud trinh nay dé dong
héa CO, cua khong khi.

fy s, — BN e B Kl

Trao d6i chat & nhitng vi khudn khir sulfat c6 tinh chét oxy héa, ching nhan ning
luong nhd qud trinh phosphoryl héa trong chudi ho hip. Qud trinh khir sulfat xay ra
trong t€ bao nhiing vi sinh vat nay dugc bit ddu bing viéc hoat héa sulfat, day 1a qué
trinh can nang lugng.

Du6i tic dung cia ATP -sulfurilase, g6c phosphat ctia ATP duoc thay bing
sulfat va tao thanh adenosin -5'-phosphosulfat (APS).

ATP + SO, = Adenosin-5'-phosphosulfat + pyrophosphat
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2 CH,CHOHCOOH ATP-sgqurilase St ATP
Lactose 2X pyrophosphatase
dehydrogenase 2H APS PP > 2P, (tiéu tén 2~)
(chat nhan H H,O /'
chua rd) 2XH, APS-reductase
AMP
2CH,COCOOH S0O,*
CoA
CO, 2Fd
pyruvatferredocin 2H sulfitreductase
oxydoreductase 2FdH,
—
| Ty
2CH;CO~CoA 505 250,
2P i J‘
Phospho-
transacetylase — SO.%
0CoA 2H Trithionat reductase
e
2CH,-co-(P) v
2ADP S,05” —/
Acetokinase 2H SO;™
2ATP Thiosulfat reductase
2CH,COOH
-

Hinh 4.8. So dd dj hoa sulfat cGa vi khuén phan sulfat héa
I&y nguén hydro tir su I1&én men acid lactic
Pyrophosphat (PP) bi phan gidi nhd enzym pyrophosphatase. Sau d6 xay ra qua
trinh khir Adenosin —5° - phosphosulfat (APS) véi su tao ra sulfat va AMP (Adenosin
monophosphat). Trong qué trinh khir sulfat phai c6 sy tham gia cta cytochrom c;.

Vé mdt ndng luong: ta thdy, oxy héa mot mol acid lactic thu dugc 2 mol ATP;
song mat khac khi khir sulfat thanh sulfit thi lai phdi ding 2 lién két cao nang (ATP —
AMP + PP,). Nhu vay, téng nang lugng bing 0. Vi thé ma nhiéu vi khudn phan sulfat
héa c6 thé sir dung H, va tao sulfit tir sulfat va H, ma khong can thong qua APS.

Vi khuén phan sulfat ha thudng gép & nhiing viing bun l1dy 6 khi H,S, tic 1a noi
c6 qud trinh phan giai ky khi cdc hop chét hitu co. Nhing vi khudn nay da tham gia
tich cuc vao qui trinh hinh thanh quiang lwu huynh, hinh thanh céc moé dau.
Desulfovibrio c6 kha ning st dung cdc san phdm phan giai d& dang cua carbon nhu
acid béo, oxyacid, rugu va hydro dé sinh ra hydrocarbur.

Desulfotomaculum ruminus tham gia tich cuc vao qua trinh khtr sulfat va tao H,S
trong da c6 clia cdc dong vat nhai lai nhu trau, bo ...
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4. QUA TRINH HOA THAM THAU CUA VI KHUAN

Nhu ching ta da biét, mot cap dién tir van chuyén qua chudi ho hap t&€ bao giai
phong dugc 3 phan tir ATP. Co ché ndy dugc goi la qud trinh héa thdm th4u, vi né bao
gom ca qué trinh héa hoc va qué trinh thdm thdu (“osmosis). Theo Piter Michael
(nguoi Anh, nhan giai Nobel 1961) thi héa thdm thau sit dung cong nang van chuyén
proton qua mang t€ bao d€ sinh nang luong cho qud trinh tong hgp ATP (hinh 4.9).

TG chu trinh
Krebs

°
‘@
NAD
ATP /
@

Bén trong t& bao vi khuin

Coenzym

A Ao LN N . ~
Bén ngoai té& bao vi khuan

® Phan t&f mang electron

@ Proton

®® Cap electron

@ Phan t& H,0

Hinh 4.9. Qua trinh héa thadm thau tao nang lugng & vi khuin

Trong quéd trinh héa thim thdu, electron chuyén dong qua cdc coezym vi
cytochrom, nang lugng hitu dung dugc giai phéng tai ba diém van chuyén. Nang luong
cung cp cho cdc proton nhay tir bén trong nguyén sinh chét vi khudn qua mang t€ bao
ra ngoai mang. Nang lugng nay duoc goi 1a "lyc kich dong proton". Khoéng bao lau,
mot lugng 16n proton s& dugc tich tu bén ngoai mang t€ bao, va vi ching khong dé
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dang gi quay lai bén trong, cho nén tip trung moét thé nang 16n. Do proton tich dién
duong nén phia ngoai mang t€ bao tich dién duong va tao ra su chénh léch dién hoda.
Béng nhién hang loat kénh m& ra va proton chay ngugc vao. Méi kénh hién dién nhu
mot 16 protein (protein pore) ndi lién véi cac phan tir ctia phitc hop enzym goi 1a ATP -
synthetase. Phitc enzym nay hinh thanh nén nhitng diém gén cia ATP va ADP. Nhu
viy cédc proton vot qua 16, giai phéng nang luong va nang lugng nay dugc st dung dé
téng hgp ATP tir ADP va ion phosphat.

Héa thadm thau chi xay ra trong nhitng mang t€ bao con c4u tric nguyén ven. Di
nhién, n€u mang bi t6n thuong thi su van chuyén proton s& khong thé xay ra, va qud
trinh téng hop ATP sé bi dimg lai. Mic du electron c6 thé vén tiép tuc van chuyén qua
h¢ thong cytochrom. ATP khong dugc téng hop thi co thé nhanh chéng bi chét. Day la
mot trong nhitng nguyén nhan vi sao sy tén thuong mang t€ bao vi khudn, vi du nhu do
tdc dong cha khdng sinh hay chat tiét tring, lai c6 hai cho vi khuén.

5.0XY HOA KHONG HOAN TOAN

Khi oxy héa hoan toan, vi sinh vat hi€u khi thuc hién oxy héa chét dinh dudng
tao thanh CO, va H,O; con trong trudng hop oxy héa khong hoan toan, thi san phdm
sinh ra 1a nhitng hop chat hitu co duoc oxy héa mot phan nhu: cetoacid, acid acetic,
acid gluconic, acid fumaric, acid citric, acid lactic, .... giéng nhu sidn phdm clia mot s6
qué trinh 1én men nén dugc goi 1a "lén men oxy hoa".

5.1. Vi khuan acetic va sy tao thanh acid acetic

Thong qua con dudng oxy héa khong hoan toan, vi sinh vat phan giai duong
hodc ruou cho ra acid acetic. Vi khudn acetic 12 vi khudn Gram am, c¢6 chu mao nhu
Acetobacter, thuong thdy trén bé mat thuc vat, 1a loai hi€u khi bat budc; hodc c6 tiém
mao phan bd & cuc nhu Acetomonas (con goi la Gluconobacter). Trong 20 loai thudc
chi Acetobacter lén men acetic c6 cdc loai quan trong nhdt la A. aceti, A.
pasteurianum, A. orleanense, A. xylinum, A. schiitzenbachii. Nhitng vi khu4n nay phan
biét nhau bdi kich thudc t€ bao, chiu con, kha nang tich lily acid acetic trong moi
truong, ...Vi du, A. aceti tich liy dén 6% acid acetic, A. orleanense — 9,5%, A.
schiitzenbachii — 11,5%, con A. xylinum — 4,5%, A. aceti va A. schiitzenbachii chiu
duoc nong do rugu dén 9-11%, con A. xylinum chi chiu duoc 5-7%.

Qua trinh bién rugu thanh ddm da dugc nhan dan ta sir dung tir rat xa xua. DAm
12 mot loai thuc phdm chita 3-5% acid acetic. D€ mot coc ruou (3-5% c6n) ngoai troi
vai ngay s€ thdy mot 16p vang mong Acetobacter xylinum. Tl nam 1862, Pasteur da
goi vi khuén nay 12 Mycoderma aceti. Su oxy héa rugu thanh ddm 1a mot qué trinh tir
tit bang cach khir dan rugu:
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-2H N
CH,CH,OH JH+1720, 5 H,0 > CH,;CHO Acetaldehyd

CH,;CHO + H,0 — CH;CH(OH), Hydrat clia acetaldehyd

OH N . .
CH;CH(OH), SH+ 1720, 5 H,0 CH,;COOH Acid acetic

CH,CH,0H + O,—— CH,COOH + H,0 + Q

Nhu vay acetaldehyd va hydrat cia acetaldehyd chi 1a nhitng san phdm trung
gian cua qua trinh nay.

Nhiing vi khudn acetic c¢6 rdt nhiéu diém tuong ty Pseudomonas. Chiing khac
Pseudomonas & ché chiu dugc d6 acid cao hon, phan giai pepton yéu, it di dong hon va
khong ¢ sic t6.

Vi khudn acetic ¢6 thé duoc chia thanh cdc nhém:

— Nhoém peroxydans gom Acetobacter paradoxum, A. peroxydans.
— Nhém oxydans gom A. ascendens, A. rancens, A. lavanniense.
— Nhém mesoxydans gom A. mesoxydans, A. xylinum, A. aceti.

— Nhoém suboxidans gom A. oxidans, A. melanogenum.

Nhitng loai Acetobacter thudng duoc st dung trong cong nghiép Ia
A. aceti, A. pasteuriasum, A. orleanense, A. xylinum, A. schiitzenbachii va A.
suboxydans.

A. aceti ¢6 hinh que (0,6um - 0,8um x 1-3pm) thudng sép xép thanh cip do6i hay
chuéi. Bat mau vang véi thuée nhudm iod. A. xylinum c6 dang que dai 2um, dimg riéng ré
hoac xé&p thanh chubi. Bit mau xanh véi iod va acid sulfuric (phan tng clia hemicellulose).
C6 thé tich liiy khoang 4-5% acid acetic trong qu4 trinh lén men. Thudng s6ng chung véi
ndm men trong mot loai nudc giai khit dan gian lam béng nuéc ché dudng goi 1a "thiy
hoai sam".

N6i chung vi khudn acetic thudng phdt trién t6t & nhiét do 20-35°C. Mot s6 lodi
c6 kha nang téng hop vitamin B,, B,. Mot s6 loai vi khudn acetic nhu A. suboxydans,
A. xylinum c6 khd nang oxy héa rugu sorbid thanh dudng sorbose. Ching duoc si
dung trong nganh cong nghé san xuat vitamin C (acid ascorbic).

5.2. Nam méc va su hinh thanh acid citric

N&m mdc la nhém vi sinh vat hi€u khi, khong c6 khé nang Ién men ky khi nhung
trong nhiéu trudng hop ching c6 thé tich lily trong moi trudng nhiéu san phidm chua
duoc oxy hoa triét d€, phé bién nhat 12 acid hitu co nhu acid citric.

Tur nam 1893, C. Wehmer da cho biét Aspergillus niger trén moi trudng chia
dudng va c6 mat calci carbonat sé tich liiy nhiéu acid oxalic. Nam 1916, ngudi ta phit
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hién thay nhi€u chung Aspergillus niger c¢6 kha nang tich liy kha nhiéu acid citric. Dén
ndm 1926 ngudi ta di nghi ra phuong phép sit dung méi trudng acid dé chon loc nu6i
Aspergilus niger va chon dugc nhiéu chling c6 thé chuyén héa dugc dén 65% dudng thanh
acid citric.

Co ché cta su chuyén héa nay c6 thé biéu dién nhu sau:

CeHy20%
CoASH EM
2 CH;COCOOH

CH;CO~SCoA O=C-COCH
HZ'C-COOH H,C-COOH
HO-C-COOH Acid oxaloacetic
H,-C-COOH
Acid citric

Nhu trinh bay & so do trén, acid pyruvic tao thanh acetyl coenzym A va chat nay
s& ngung tu véi acid oxaloacetic dé tao ra acid citric. Dé tich lily acid citric cn kim
hdm cdc phan ung k€ ti€p. Enzym phosphofructokinase dugc xdc dinh 12 enzym diéu
hoa qud trinh téng hop acid citric. O A. niger, enzym nay bi itc ché bdi ATP va
isocitrat nhung lai dugc kich hoat bdi AMP, phospho v6 co va NH,". Viéc tach acid
citric khoi chu trinh Krebs khép kin nhd nhitng phan tng bd sung.

Ngay nay, ngudi ta dung k§ thuat dung hop t&€ bao tran dugc st dung rong rai dé
tao tdi t6 hop giita A. niger v6i nhau dé san xudt acid citric.

5.3.Tao acid L - glutamic nh& vi khuin

Tud nam 1957, Kinosita da khdm phd ra Corynebacterium glutamicum
(Micrococcus glutamicus) ¢6 kha niang sinh téng hgp dugc acid glutamic va da dugc
cong ty Kyowa Hakko dua vao san xuét. Acid glutamic di tao dugc trong diéu kién
thong khi. Sau nay ngudi ta biét nhiéu loai thuoc chi Bacillus va Corynebacterium c6
kha nang tiét ra moi truong nhitng loai acid L -glutamic.

Khi nuoi cay trong binh 1én men cé dung tich 50.000 lit véi moi trudng chira
10% duong glucose va dung uré 1am ngudn nito, sau 40 gid nuoi cdy & 30°C c6 thé tich
liiy hon 50g acid L -glutamic trong mot lit, nghia 1a khoang 0,6 mol acid glutamic khi
stt dung 1 mol glucose (hiéu suat 60%).

Vi khudn phan giai glucose theo con dudng EM, sau d6 thong qua acid citric va
acid a-ketoglutaric tao thanh acid L -glutamic.
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Acid citric  — Acid isocitric » CO,
Isocitrat dehydrogenase\

Acid a-ketoglutaric

/—'__——ﬁ
NADP NADPH+H*
Acid L- glutamic - —_— \
L-glutamat dehydrogenase NH,

Céc ching Corynebacterium glutamicum va Brevibacterium divaricatum cén
biotin dé téng hop acid L -glutamic véi hiéu sut it nhat 1a 30 g/1.

Ngay nay, nguoi ta con st dung cdc ching dot bién Corynebacterium
glutamicum d€ san xuét L -lysin hoac diing 1 s6 chiing thudc ho Enterobacteriaceae va
Pseudomonadaceae dé san xudt L -homoserin, L-valin, L-isoleucin, L-tryptophan,
L-tyrosin ... .

O Viét Nam da dung ching Corynebacterium glutamicum dot bi€n v6i moi
truong ri dudng mia 12 ngudn biotin va chat sinh truéng thay cho cao ngé trong moi
truong sinh tong hop acid glutamic. Chiing ndy cé dic diém: t€ bao hinh que ngén,
kich thuéc 0,5-0,9 x 1-30 pm, khong di dong, Gram duong, khong tao bao ti, dinh
dudng héa nang vo6 co, hi€u khi.

5.4. Sy phan giai cac hdp chat hiru co chira nito (thdi rira)

Khic v6i 1én men dudng, co chat cua sy thdi rita 1a protein. Mudn phan gidi
protein, ddu tién vi sinh vat phai ti€t ra cdc enzym phan gidi protein ngoai bao va
chuyén héa protein thanh nhitng hop chét c6 phan tir lugng nhd hon (polypeptid, céc
oligopeptid). Cac chat nay hoac ti€p tuc dugc phan hiy thanh acid amin nhd cic
enzym peptidase ngoai bao, hodc dugc xam nhap vao té€ bao vi sinh vat. Mot phan cic
acid amin nay dugc vi sinh vat sir dung trong cic qua trinh téng hop protein cho riéng
minh, mét phan khédc ti€p tuc phan giai thanh NH,, CO, va cdc san phdm trung gian
khéc. Do tao ra san phdm 1a NH;, nén ngudi ta vin goi qué trinh phan giai protein I
qua trinh amon héa (amonification).

Rat nhiéu loai vi sinh vat khdc nhau tham gia vao qud trinh amon héa trong ty
nhién. Dang chi y nhét 1a cac loai:
Vi khuidn: Bacillus mycoides, B. mesentericus, B. subtilis, B. cereus,

B.  megaterium, B.histoliticus, Proteus vulgaris, Pseudomonas fluorescens,
P. aeruginosa, P. putreficans, E. coli, Clostridium sporogenes, Cl. welchii.

Xa khuén va ndm méc: Streptomyces griseus, S. rimosus, Actinomyces fradiae,
Aspergillus oryzae, A. flavus, A. terricola, A. niger, Penicillium camemberti,
Cephalothecium, Rhizopus, Mucor, Gliocladium roseum ...

Mot s6 vi khudn nhu E. coli, Proteus c6 kha nang chuyén héa tryptophan thanh
hai chét c6 mui hoi la indol va skatol. Skatol chinh 1a chat tao ra mui thdi nhiéu nhat
O phan.
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@-—CHZ-?H—COOH MG | + NH3+ CHCOCOOH
NH Nz NH

Tryptophan Indol
‘ CH2—(|3H—COOH——-’ ' CH,"COOH™ I CHj
NH,
NH NH NH "
Tryptophan Indolilacetic acid Skatol * Hs

Khi qua trinh thdi rita xay ra trong diéu kién thodng khi thi cdc qud trinh oxy héa
thuong duge ti€n hanh dén cing. Khi d6 hdu hét carbon dugc chuyén thanh CO,.
Ngugc lai khi qua trinh théi rita x4y ra trong di€u kién ky khi thi thuong c6 su tich liy
céc dong phan trung gian nhu trén.

Ngoai kha nang phén giai protein, vi sinh vat con c6 kha nang phan giai mot s6
hop chét hitu co chita nito khac. Dang chid y nhat 1a kha nang phan giai cic base nito,
uré, acid uric, cyanamid calci va kitin.

Nam 1862, 1an ddu tién Pasteur phat hién ra vi khuin phan gidi uré. Cang vé sau
ngudi ta cang tim thdy nhiéu vi khuén tham gia tich cuc vao qu4 trinh phan gii nay.
Déng chu y la:

Cau khuan: Planosarcina ureae, Micrococcus ureae, Sarcina hansenii.

Truc khuén: Bacillus pasteurii  (Urobacillus ~ pasteurii), B.miquelii, B. hesmogenes,
B.amylovorum, Pseudobacterium ureolyticum, Chromobacterium prodiogiosum, Proteus vulgaris.

6. LEN MEN

Nguoi ta goi qud trinh phan giai carbohydrat trong di€u kién ky khi 1a qué trinh
lén men. Day 1a qud trinh oxy héa khir khong hoan toan, mot phan co chat bi khir, con
mot phan khdc bi oxy héa. Trong qué trinh nay carbohydrat dugc phan giai dé thu
ndng lugng, va hydro tach ra tir co chat dugc chuyén t6i chit nhan 1a mot chat hitu co.
Oxy phan tir khong tham gia vao qud trinh 1én men. Vi vay Pasteur néi "lén men - d6
la su song khong c¢6 khong khi".

Nang luong sinh ra trong qua trinh 1én men, mot phan s€ dung cho cdc phan ng
khir, con lai mot phan duoc tich liiy trong céc lién két cao ning.

Trong qud trinh 1én men NADH +H" sinh ra trong dudng phan (EM) s& khong
dugc chuyén dén oxy phan tir thong qua chudi ho hap. NAD dugc téi tao sau khi acid
pyruvic hay cdc san phdm clia né nhan H*.

Trong cdc té€ bao vi sinh vat ky khi bat budc ngudi ta khong thay cdc loai enzym
ho hap cyt. b, c, a, cytoxydase, peroxydase, catalase.
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Khac v6i ho hép hi€u khi, san phdm cudi ciing chia qu4 trinh 1én men ngoai CO,,
con c6 nhitng hop chat carbon chua dugc oxy héa hoan toan (ruou, acid hitu co, ceton,
aldehyd). Viéc chuyén héa tir giai doan acid pyruvic tré di & cdc vi sinh vat khic nhau
thi khic nhau. Ngudi ta thudng dung tén cla san phdm dién hinh dé goi tén qu4 trinh
lén men &y.

6.1. Lén men rugdu etylic

Tac nhan lén men

Tac nhan chinh 1a cdc chling ndim men Saccharomyces cerevisiae va nhitng loai
khac thuoc chi Saccharomyces nhu S.carlsberginensis va cic chi khiac nhu
Schizosaccharomyces pombe va Kluyeromyces. Ching la nhiing co thé hi€u khi,
nhung trong diéu kién khong c¢6 oxy phan tir thi ching Ién men glucid dé tao CO, vi
ethanol theo con dudng EM.

Phuong trinh chung theo Gay - Lussac (1810):

CeH1,06 — 2 CH,CH,OH + 2 CO, + 28 Kcal
180g 92¢g 88g

Viéc phan giai duong thong qua fructose-1,6-diphosphat cling thdy & vi khudn
Sarcina ventriculi theo con dudng EM.

Nguoc lai & vi khudn Zymomonas mobilis, su phan giai glucose lai theo con dudng
ED. San phdm chinh & day 14 ethanol vA CO,, ngoai ra con c6 acid lactic. Nhidu nudc sit
dung vi khudn Zymomonas mobilis dé san xuit etanol dat t6i 178 g/l. O mot s6 nadm moc
nhu la Mucor thi glucose dugc phan gii chli yéu bing con dudng EM (70% co chat) va
HMP (30% co chat).

Ngoai ra & vi khudn thuoc ho Enterobacteriaceae va Clostridium thi ethanol la
san phidm phu, acetaldehyd dugc hinh thanh trong trudng hop nay khong phai tir acid
pyruvic duéi tdc dung clia pyruvatdecarboxylase ma tir viéc khir acetylphosphat.

Phén 16n vi khudn sir dung dugc duong glucose. Va mot s6 vi khudn sir dung
dugc dudng doi nhu lactose, mannose, saccharose nhd cé enzym phan giai chiing
thanh dudng don glucose.

Co ché chung cia su 1én men rugu (EM)

Neiberg da phat hién thdy ndm men c6 kha ning lén men chang nhitng glucose
ma con ngay ca véi acid—pyruvic. Dicu nay dugc ching minh bing phan ting
acetaldehyd véi bisulfit (mot san phdm vo hai v6i nAm men). Néu thém bisulfit vao
dung dich dang lén men thi acetaldehyd s& duoc tach ra duéi dang acetalsulfonatri:

0
CH3-C._ + NaHSO, —— CH,CH(OH)SO,Na |

H
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Khi d6 néng do rugu va CO, sinh ra gidm hin xu6ng|\va mot san phdm lén men
khéc 1a glycerin dugc hinh thanh.

Bang céch d6, 6ng da ching minh ring chinh acetaldehyd 13 san phdm trung
gian, va la chdt nhan hydro d€ trd thanh ethanol.

Qu4 trinh 1én men rugu gém hai giai doan:

|
|
|
}, (1) Tac dung cta enzym pyruvat decarboxylase c6 su tham gia ctia TPP, acid
pyruvic loai bé CO, dé tao acetaldehyd.

(2) Acetaldehyd bi khir béi NADH-alcogol-dehydrogenase (dang khir) dé tao
thanh ethanol:

EM
CeH120e e » 2 CH,COCOOH
2 NAD* 2 NADH+H* 2CO, /_;s)
W~ Pyruvat decarboxylase \
NAD alcogol dehydrogenase ( -

Khi CH,CHO khong thé déng vai trd nhan H cia NADH +H* vé6i su c6 mit
bisulfit thi dihydroxyaceton phosphat s& dong vai tro chat nhan H, tao ra glycerin
phosphat dé tir d6 tao glycerin. Qui trinh ndy dugc 4p dung trong cong nghé san xuit

glycerin:
?HzO H ?HZO H ClII-b OH
phosphatase
e + NADH H? ——CH-OH —————+CH-OH  HzPO,
CH,-0O—(p) CH,-0—p) CH,OH
Dihydroxy aceton P Glycerin P Glycerin

Phuong trinh chung:

2 C¢H,;,04 + H,O0 —— CH,OHCHOHCH,0OH + C,H;0H + CH,COOH + 2 CO,

!

p Nhiéu vi khuan 1én men lactic, Enterobacter va Clostridium ciing tao dugc nhiéu

- ethanol, nhung ching khong c6 pyruvatdecaroxylase dé téng hop acetaldehyd

(CH,CHO). Tuy vay, chiing lai ¢6 acetylCoA déng vai trd tién than cua acetaldehyd,
chat nay bi khir nho acetaldehydrogenase:

20
CH3;-CO—CoA + NADH+H — CH3-C\H + CoA + NAD
Trong moi truong acid (pH 4-4,5), qui trinh 1én men rugu chia lam hai thot ky:

{4/~ Thoi ky cam tng: Khi acetaldehyd tao ra con ft, chua dii nhan H, d> d6 duge
chuyén dén aldehyd glycerinic dé tao glycerin.
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L — Thoi ky sinh rugu: Acetaldehyd sinh ra da nhi€u, dd nhan H va nong do rugu
tang nhanh. Vi vay glycerin chi 12 san phdm phu trong qud trinh 1én men ruou.
Nguoc lai, trong méi trudng kiém thi glycerin va acid acetic la chu y€u.

Pé san xuit ruou bia va ruou vang, ngudi ta thudng dung lén men “chim” véi
Saccharomyces carlsberginensis & 5-10°C hodc lén men “néi” Saccharomyces
cerevisiae. Dé san xuét con, ngudi ta duing ndm men ndi, tao nhiéu CO, (1 kg dudng
tao 255 lit CO, & 20-28°C).

Chi y khi lam bia rugu, cin tranh Saccharomyces intermedius do lam duc ruou,
bia, gy mui khé chiu; trdnh vi khuén acetic bién ruogu thanh CO, va H,0.
Hiéu ung Pasteur

N&m men 12 vi sinh vat hi€u khi va chi trong diéu kién ky khi méi 1én men. Néu
c6 khong khi thi qud trinh 1én men giam di hodc bi dinh tr¢ hoan toan. Sy kim ham qué
trinh 1én men ruou bing oxy dugc goi 1a hiéu ing Pasteur.

Trong diéu kién ky khi, tir mot mol dudng cho ra 2 mol ATP; trong diéu kién
higu khi thi cho ra 38 mol ATP. Do t€ bao tu diéu chinh qud trinh st dung co chit
nhim thich nghi véi hoan canh sao dé thu dugc nang lugng nhiéu nhat.

6.2. L&n men formic (Ién men acid hén hgp)
Tac nhan

Vi khudn thuoc ho Enterobacteriaceae, 1a nhitng tryc khudn Gram am, thudng c6
chu mao, di dong, khong sinh bao tu, ky khi khong bét buoc cé kha nang 1én men
duong tao acid formic (HCOOH) va mot s san phdm khac. Acid formic sau khi sinh
ra s& tich liiy lai trong moi trudng hay chuyén héa thanh H, va CO, (n€u méi trudng cd
phan tng acid) dudi tdc dung cla enzym formiat hydrogenliase:

Formiat hydrogenliase
HCOOH ——> H, + CO,

Ngudi ta thuong phan biét cdc giong 1én men formic clia ho Enterobacteriaceae
chl yéu dua trén dic di€ém lén men dudng glucose, lactose va dua trén mot sO phan
ting sinh héa khac nhu kha nang phan giai protein, kha ning dong héa citrat, phan ing
Voges -Proskauer (VP) tic 1a phan tng kiém tra kha nang sinh acetoin.

Mot s6 vi khudn nhu Salmonella paratyphi C, Aerobacter sit dung dugc citrat
nhu ngudn carbon duy nhat. Trén moi trudong chifa citrat nhu nguén carbon duy nht,
chi ¢6 vi khudn nao sir dung dugc citrat méi phat trién dugc. Khi d6 Na* con lai trong
moi truong lam cho pH moi trudng chuyén sang kiém (pH 8) nén lam cho chi thi
bromothymol tir xanh 14 cay chuyén sang mau xanh duong dam.
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C6 thé dung phan tng dé methyl (MR) dé x4c dinh vi khudn c6 1én men acid hén
hop khong. pH chuyén tir 5,5 sang 4,5 s& 1am cho chi thi doé methyl chuyén tir mau
vang sang do (duong tinh).

Ngudi ta con goi 1én men acid formic 12 1én men acid hén hop vi qué trinh nay
san xudt nhiéu loai acid khdc nhau: acid formic, acid acetic, acid succinic, acid
lactic, ethanol, glycerin, acetoin (acetylmetylcarbinol), 2, 3-butandiol, CO, va H,.
Ty timg loai vi khudn dudng rudét ma cdc san phdm lén men c6 thé khic nhau rit
nhiéu. Ty thuoc vao san phdm lén men trong diéu kién ky khi khong bat buoc ma
nguoi ta chia thanh hai loai:

— Lén men cho ra acid hén hgp
— Lén men cho ra acetoin

Co ché 1én men cho ra acid hon hop dic trung béi E.coli, Shigella, Salmonella

Acid pyruvic sinh ra trong qué trinh dudng phan EM dugc khir thanh acid lactic
nhd enzym lactat dehydrogenase va mot phan chuyén thanh acetylphosphat (hay
acetylCoA) va acid formic.

CH,COCOOH + H,P0, »CH,CO0PO,*+HCOOH

Céc cofactor ctia phan tng nay 1a TPP (Thiamin pyrophosphat) va CoA.

CO, va H, dugc sinh ra trong qua trinh phan giai HCOOH. Acetylphosphat mot
phan ti€p tuc duoc phan giai thanh ethanol, con mot phidn dugc phan gidi thanh acid
acetic. Acid succinic ciing dugc sinh ra do su oxy héa acetylCoA theo chu trinh Krebs.

EM
Glucose » 2CH;COCOOH

2 HW CoASH

CH,CHOHCOOH CH;CO~SCoA + HCOOH

el /\’4/ ha /\

. g™ e C,HOH  CH,COOH CO, H,
¢

Hinh 4.10. So d6 1én men acid hén hgp
Do vay khi nuoéi E. coli trong moi trudng glucose s€ tao ra nong do H™ cao, nén
pH xudng duéi 4,5 1am cho dé metyl c6 mau do.
Lén men cho ra acetoin dic trung boi Aerobacter, Serratia va mot so loai Bacillus

J day mot phan acid pyruvic ciing dugc phan giai theo co ché nhu & E. coli, song
phan 16n acid pyruvic lai tap trung dé tao acetylmetylcarbinol (acetoin) va sau khi dugc
khr thi tré thanh 2,3-butandiol hodc dugc oxy héa dé tr& thanh diacetyl (hinh 4.11).
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TPP, Mg? O OH
1
2 CH,COCOOH —_— CH;-C-C-CH; + CO,
1
COOH
Acid a-acetolactic

¢/i a-acetolactat

CoO, decarboxylase

CH,;-CO-CHOH-CH,4
Acetoin

o o
i . 1 NADH+H+ NAD* .
dong NAD* NADH+H* oY /] y oV
CH;-CHOH-CHOH-CH, CH,-CO-CO-CH;,
2, 3-butandiol (butylen glycol) Diacetyl

Hinh 4.11. So d6 Ién men butandiol
D€ ki€ém tra khd nang tao acetoin, ngudi ta thudng ding phan ing Voges -
Proskauer (VP). Nguyén tic cla phén ing nay la trong moi trudng kiém, acetoin s& bi
oxy hoa thanh diacetyl. Chat nay s& két hogp v6i nhém guanidin trong arginin cla
pepton dé€ tao thanh mot hop chit mau do (phan tng duong tinh).

| Kiém
OH
Acetoin Diacetyl
CH,COCOCH, + NH=C — NH—C + H,O
3 3 X \ 2
NH, N=C— CHy
Guanidin Hgp chat mau doé

6.3. Lén men lactic

Tac nhan

Vi sinh vat Ién men lactic dugc Pasteur (1857) tim ra tir sita chua (lactic cé nghia
la sita). Phan 16n vi khudn 1én men lactic thuoc vé ho Lactobacteriaceae, hinh cdu,
hinh que ngan, Gram duong, khong di dong, khong c6 cytochrom va catalase, nhung
song dugc trong diéu kién c6 oxy khong khi vi c6 peroxydase phan giai H,0, thanh
H,O va oxy. Vi vay nguoi ta goi chiing 1a vi khudn vi hi€u khi (microaerophile) hoic
ky khi khong bat budc (Rose, 1968; Schlegel, 1972). Su phan bd ctia vi khuén lactic
trong ty nhién cang chitng t6 nhitng vi khudn nay c6 nhu ciu dinh dudng cao va kha
nang phan giai dé thu nang lugng cla chiing. Nhitng vi khudn lactic it gip trong dit,
nudc ma thuong thdy &: (1) Trong sita va cdc san phdm cia sita: Lactobacillius lactis,
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L. bulgaricus, L. helveticus, L. casei, L. fermenti, L. brevis, Streptococcus lactis,
S. diacetilactis. (2) Trén bé mat cua thuc vat va x4c cay dang bi phan giai thuong gap
Lactobacillus plantarum, L. delbruckii, L. fermenti, L. brevis, Streptococcus lactis,
Leuconostoc mesenteroides. (3) Trong rudt va & 16p mang nhay ctia nguoi va dong vat
c6: Lactobacillus acidophilus, Streptococcus faecalis, Str. salivarius, Str. bovis,
S. pyogenses, Pediococcus.

Dua vao san pham sinh ra trong qué trinh ién men glucose, nguoi ta chia vi
khudn lactic thanh hai nhom: nhém lén men lactic dong hinh (homofermentative) va
nhém lén men di hinh (heterofermentative).

Co ché

Lén men lactic dong hinh weh

Nhitng loai Streptococcus lactis, Lactobacillus casei, L. bulgaricus c6 kha niang
tich lily dén 90% acid lactic trong céc san phdm lén men. Chdng phan giai glucose
theo con dudng EM. Vi khudn st dung tat c4 cdc loai enzym, ké ca aldolase, hydro
duoc tich ra nhd khir hydro ctia triophosphat dugc chuyén dén acid pyruvic theo so do

dudi day: - \
i

CeH120s 70 TR v
2 NAD* 2 NADH+H" 2 CH;COCOOH
2 CH,CHOHCOGCH ” R |
Lactat dehydrogenase

Theo V. N. Saponhicov (1968) 1én men déng hinh gom hai giai doan:
— Giai doan 1: Thoi ky sinh trudng lily thira clia vi khudn, tir hexose tao ra acid

phosphoglycerinic nhd su oxy héa phosphoglyceraldehyd kém theo viéc khi
NAD:

$H2—0—® $H2—O—®
CeH1,.06 — 2 cH—OH + 2H0 + 2NAD* ——=2CH—OH  + 2NADH+H
CHO COOH
— Giai dogn 2: Do NADH+H""tang, nén thé oxy héa khﬂ& ctia moi trudong giam
xu6ng, dan téi su nhudng hydro tr NADH+H" cho acid“phosphoglycerinic dé
khtr thanh acid lactic:

cHy—0—()
CH—OH + NADH +H' —— CH4CHOHCOOH + H{0, + NAD" + H0
COOH

Chi ¢6 mot phan acid pyruvic ti€p tuc khir carboxyl thanh acid acetic, ethanol,

CO, va aceton. SO luong san phdm tly thudc vao lugng oxy trong moi truong.
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Vi khudn Ién men lactic sir dung ca nhitng loai dudng don khic nhu glucose,
galactose, levulose va dudng kép nhu lactose, saccharose va maltose.

Bdng 4.2. Nhiing vi khudn lactic quan trong nhat

Cau khuan Truc khuan

Lén men déng hinh:
C¢H,05 — 2 CH,CHOHCOOH
Vi khudn ua nhiét (T°,, = 40°C, khéng moc & 15°C)

Streptococcus lactis Lactobacillus lactis
Streptococcus faecalis Lactobacillus helveticus
Streptococcus salivarius Lactobacillus acidophilus
Streptococcus pyogenes Lactobacillus bulgaricus
Streptococcus cremoris Lactobacillus delbruckii

Streptococcus thermophilus Vi khuan ua 8m ((T°=30-37°C, moc & 15°C)
Streptococcus diacetilactis  Lactobacillus casej
Pediococcus cerevisiae Lactobacillus plantarum

Lactobacillus inulinus

Lén men dj hinh:
CeH,,0¢ - CH,CHOHCOOH + CH,CH,0H + CO, + CH,COOH

Leuconostoc mesenteroides Lactobacillus brevis
(Betacoccus) Lactobacillus viridescens
Leuconostoc cremoris Lactobacillus fermenti
Bifidobacterium bifidum

Nhiing vi khuan sau day dong vai tro quan trong trong cong nghé va doi song:

Streptococcus lactis: Trong moi truong tich lily dén 1% acid lactic, nhiét do toi
thi€u 10°C, t6i da 40-45°C, mot s6 chiing tao khang sinh nisin.

S. cremosis: Moc tét & 25°C, nhiét do t6i thiéu 10°C, t6i da 36-38°C. Mot s6
chung tao khang sinh diploccocin.

S. thermophillus: Moc t6t & 40-45°C, tich liy khoang 1% acid lactic.

Lactobacillus bulgaricus: Khong lén men saccharose. Nhiét do toi wu 40-45°C,
to1 thiéu 15-20°C. Day 1a loai tao acid nhiéu, cé thé tich ldy dén 2,5-3,5% acid lactic
trong sita.

L. casei: Tich liy dén 1,5% acid lactic. Nhiét do t6i vu 30-35°C
L. acidophillus: nhiét do t6i wu 37-40°C, t6i thidu 20°C, tich lay dén 2,2% acid lactic.
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L. delbrueckii: khong 1én men lactose, vi th€ ma khong moc trong sita. Nhiét do t6i uu
37-40°C, t6i thiéu 20°C. Trong sita tich lily dén 2,5% acid lactic.

L. plantarum: nhiét d6 t6i wu 30°C, tich liy duoc 1,3% acid lactic.
Su lén men lactic di hinh j"’f g

(4

Lactobacillus brevis, L. fermenti, Bifia’ob&cterium bifidum khong c6 cdc enzym
thuce hién phan gidi dudng glucose theo EM (khong c¢6 aldolase,
triophosphatisomerase) ma chu yé&u theo con dudng HMP theo so d6 & hinh 4.12.

CeH120s

R bose— 5~ P)

l Epimerase

XyIulose—5—®

Pentophosphatcetolase

Phosphoglyceraldehyd Acetylphosphat
CH,COCOOH CHACHO
+2H -2H +H ,0
NADH + Wcoz /\
CHCHOHCOOH HOOCCH,cocooH  CHaCHOH C"Ls(?doo':

Acid iactic Acid oxaloacetic Ethanol cid acetic
*/?ZH
HOOCCH,CH,COOH

Acid succinic

Hinh 4.12. So d6 1én men lactic di hinh
ffng dung

Nguoi ta da biét hién tugng 1én men lactic tir 1au dé 1am sita chua, muéi dua, @
thic an gia siic, san xudt acid lactic (lam mém va n& da), dung trong cong nghiép dét
(nhuom, in), tdng hop chat déo, cong nghiép thuc phdm. San xudt lactat canxi, ding dé
b6 sung calci dudi dang d& hap thu cho co thé, lactat sit ding dé chita bénh thi€u méu,
lactat dong duing lam dung moi va céc vi khuén 1én men lactic dugc diing 1am probiotic.
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6.4. Lén men propionic
Tac nhan
Phan 16n vi khuian lén men propionic thu¢c chi Propionibacterium thudc ho

Lactobacteriaceae. D6 1a loai vi khuan ky khi khong bat budc. Phdn 16n vi khudn nay
c6 cytochrom va catalase.

Vi khudn propionic 13 nhitng vi khuan Gram duong, khong di dong, khong cé
vao tir. Khi nuoi cdy trong moi trudng trung tinh, & diéu kién ky khi ching cé hinh
cau, x€&p thanh doi hay chudi. Khi nuoi cdy thoang khi, ching c6 hinh que hay phén
nhanh. Vi khuin propionic thudc loai phat trién cham, thudng sau 5-7 ngay nudi cdy
md&i xudt hién khuan lac.

Vi khudn propionic song trong da day clia dong vat nhai lai va tham gia vao qué
trinh tao ra céac acid béo.

Mot s6 loai dugc st dung la: P. freudrenreichii, P. shermanii, P. acidopropionice.

Vi khudn propionic ¢é nhiéu diém ging v&i vi khuan lactic va thudng phat trién
cting nhau. Ching doi hdi nhiéu chat dinh dudng (nito, vitamin). Pa s6 phat trién trén
moi truong pH dudi 5-4, 5. Nhiét do t6i vu 30-35°C , khong moc & 15-25°C, bi chét &
nhiét do 60-70°C. ‘

Nhitng vi khuén 1én men propionic c6 kha nang su dung céc loai duong glucose,
saccharose, lactose, pentose va hop chat nhu acid lactic hoac acid malic, glycerin.

Co ché
San pham ctia qud trinh 1én men propionic 12 acid propionic, acid acetic, CO, va H,0:

* 3 CgHy,05 —»4 CH,CH,COOH + 2 CH,COOH + 2 H,0 + 2 CO, + Q

Vi khuén propionic phan gidi dudng hexose theo con dudng EM.
Su tao thanh acid propionic tir acid lactic dién ra theo phuong trinh t6ng quat:
3 CH,CHOHCOOH — 2 CH;CH,COOH + CH,COOH + CO, + H,0
Nghién citu ty 1€ cac san phdm lén men, ngudi ta thdy tng véi mot phan tir acid

pyruvic dugc oxy héa dén acid acetic va H,O thi ¢6 hai phan tir acid pyruvic bién
thanh acid propionic.

ffng dung

Vi khuén propionic tham gia tich cuc vao qué trinh san xuét phomat. Giai doan
lén men propionic la giai doan k€ ti€p vdi giai doan lén men lactic. C4c acid sinh ra
khi 1én men propionic (acid acetic, acid propionic) di tao ra vi cay cta phomat, con
CO, sinh ra sé tao d6 x0p cua phomat.
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CHZCHOHCOOH Acid lactic

2H
EM
Glucose . | CH,COCOOH | « » CH,CH,CO~SCoA
A. pyruvic COz‘/{ Propionyl coenzym A
CO,-Biotin CH;,
Biotin HOOC-CII-I-CO~SCoA
HOOC-CH,-CO-COOH Metylmalonyl coenzym A
A. oxaloacetic lT
NADH+H* H,-CO~SCoA
NAD” H,-COOH /
HO-CH-COOH Succinyl coenzym AK CoASH
H,-COOH v
A. malic CH,-COOH | CH,CH,COOH
H,-COOH A. propionic
A. succinic
,O CH-COO
H-COOH NAD

A. fumaric NADH+H+

Hinh 4.13. Co ché qua trinh chuyén héa tir acid pyruvic dén acid propionic

Mot s6 loai vi khuan Propionibacterium (nhu P. shermanii, P. freudrenreichii, P. zeae)
dang dugc chd ¥ vi c6 kha nang san sinh ra nhiéu vitamin B,,. Nhiéu noi trén the gidi
da dung céc vi khudn nay dé€ san xudt vitamin B,

6.5. Lén men butyric
Tac nhan

Lén men saccharose tao acid butyric dugc Pasteur khdm phd nam 1861. Khong
bao lau sau, ngudi ta xdc dinh nhém vi khudn ky khi bat budc dé 1a dai dién cha yéu
chia 4 chi: Clostridium, Butyrivibrio, Eubacterium va Fusobacterium. Trong d6 ndi bat
hon ca la chi Clostridium.

Chi Clostridium bao gém céc vi khuin Gram duong, di dong nhd chu mao, t€
bao dinh dudng hinh que, bao tir 16n hon t€ bao va nam & cuc lam cho t€ bao khi nang
bao tir ¢6 hinh dang nhu dui trong.

Pa s6 cac loai thuoc chi Clostridium 12 ky khi bat budc, chi c6 mot s6 it loai nhu
C. pectinovorum, C. histolyticum 1a ky khi khong bat buoc. O da s6 loai Clostridium
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nguoi ta thay ham lugng enzym flavin dat t6i mic khé cao va khong thay chia enzym
cytochrom, catalase.

Nhiéu loai Clostridium c6 kha nang dong héa cdc polysaccharid (tinh bot,
amylose) vi vdy truéc day ngudi ta con goi chi nay 12 Amylobacter. Ciing vi chiing
chita cdc hat (granule) nén con mang tén Granulobacter.

Can ctt vao dic diém clia qud trinh 1én men ma nguoi ta chia chi Clostridium ra
thanh cdc nhém nhu bang 4.3.

Bdng 4.3. Cdc nhém thuéc chi Clostridium

Dang Ién men

Co chat

San pham Ién men

Lén men butyric

C. butyricum
C. lactoacetophilum
C. pasteurianum

Glucose, tinh b6t, dextrin
Glucose, lactat (glycerin) + acetat
Glucose, tinh bét, mannit, inulin

A. butyric, a. acetic, CO,, H,
A. butyric, a. acetic, CO,, H,
A. butyric, a. acetic, CO,, H,

C. pectinovorum

Pectin, tinh bot, glycogen, dextrin

Acid acetic

Tao butanoks

C. butylicum

C. acetobutylicum

Glucose

Glucose, glycerin, acid pyruvic

A. butyric, a. acetic, butanol,
isopropanol, CO,, H,

A. butyric, a. acetic, butanol,
aceton, ethanol, CO,, H,

Tao acid propionic

C. propionicum

Alanin, threonin

A. acetic, a. propionic, CO,

Tao acid capronic

C. kluyveri

ethanol + a. acetic + CO,

A. capronic, a. butyric, H,

Phan gidi protein

C. botulinum
C. histolyticum
C. sporogenes
C. sticklandii

Protein, acid amin

A. acetic, a. lactic, NH;, H,

Cdc kiéu trao doi chat ddc biét

C. aceticum
C. tetanomorphum
C. acidi-urici

CO,, H,, fructose
A. glutamic, histidin

A. acetic
A. butyric, a. acetic, NH,, CO,, H,

Co ché

Vé co ché cua st hinh thanh cdc san phdm 1én men nhv acid butyric, acid acetic,

ethanol, butanol, aceton va isopropanol & mot s6 loai Clostridium ¢6 thé trinh

trong hinh 4.14.
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Phuong trinh chung cta qua trinh 1én men butyric la:
12 C4H,,05— CH,CH,CH,CH,OH + 4 CH,COCH, + CH,CH,OH +

Glucose Butanol Aceton Ethanol
CH,CH,CH,COOH + 18 H,+28 CO,+2H,0+Q
A. butyric

fJ’ng dung

Vi butanol, aceton va isopropanol 1a nhitng dung moi hitu co rit cin trong k¥
thuat, nén su l1én men butyric gay ra bdi Clostridium cé tdm quan trong cong nghiép.
Mait khac, do 1én men lam hu hong\nhleu hoa qué vi chiing phéd v& cdc chét gian bao
(pectin) 1a cho t& bao roi nhau, tao diéu 'kiién cho vi khudn gy th6i xam nhéap nén cén
c¢6 diéu kién thich hop dé bao quan rau qua. Ngudi ta thudng loi dung Clostridium
pectinovorum, C. felsineum trong cong nghiép ngam day lam giay.

CeH1204
2CoASH EM 2CoASH
2CH,CHO = 2CH,CO~Sco A ——4——' 2CH,COOH
Acetaldehyd 2[2H] Acetyl coenzym A H,0O A. acetic
2[2H] Thiolase
CoASH H,O
2CH,CH,0OH CH;COCH,CO~SCoA %-’ CH;COCH,COOH
/ EytﬁlanoI] Acetoacetyl CoA CoASH A. acetoacetic
2[H]
N p-oxybutyril- CoO,
l -CoA-dehydrogenase
CH,;CHOHCH,CO~ACoA CH,COCH;,
B-oxybutyril-CoA / Aceton/
2[H]
H,0 Crotonase
CH;CH,CH,CH,0H CH;CH=CHCO~SCoA CH;CHOHCH,
lngg@_gl | Crotonil-CoA ’Isop%anol/
2[H] Butyril-CoA
dehydrogenase

H,0O

CH,CH,CH,CHO <+—— CH;CH,CH,CO~SCoA —%> CH,CH,CH,COOH
Butyraldehyd Butyril-CoA CoASH Acid butyric

Hinh 4.14. So dd qua trinh I&én men butyric
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6.6. Clostridium va su Ién men acetic

Mot s6 loai Clostridium nhu C. aceticum, C. thermoaceticum, C. acidiurici va C.
cylindrosporum c6 khé nang chuyén hydro dugc téch tit co chat, ching nhiing dén chat
nhan la nhiing chét hitu co ma con ¢6 thé dén CO,, dé tao acid acetic:

8 [H] + 2 CO, — CH,COOH + 2 H,0
Day la mot qué trinh 1én men ky khi, khdc v6i su oxy héa khong hoan toan bién
ruou thanh dam.

Nhitng loai va néng C. thermoaceticum va loai wa 4m C. aceticum cé kha nang
hinh thanh acid acetic 1a cht yé&u khi ching 1én men hexose.

6.7. So do té;ng quat cac qua trinh Ién men chinh (hinh 4.15)

GLUCOSE
ATP [H]

: 2 : N&m men
Acid lactic < Vi khuan lactic CH3COCOOH 1 » Acetaldehyd

Nhém vi khudn
dudng rudt

/ Ethanol
Vi khuan propionic S S 0ER HECOH
l/\ Co, Afyl r [H] I\«
) ) CO; Clostridium
Acid oxaloacetic Acid acetic Ethanol
pﬂ l
COX ~ Acetoin CH4CO~SCoA + H, + CO,
Acid succinic
[H] . :
CO, CH4COCH,CO~SCoA Acid acetic
Butandiol AcetoAcetyICoA ATP

Acid propionic
[H] Aceton
Acid butyric F\
ATP %}v (H]

Isopropanol

Butanol

Hinh 4.15. Téng quat cac qua trinh 1&n men chinh
http://tieulun.hopto.org
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Thuc chét cha cac qué trinh 1én men 1a hydro dugc tdch ra tir sy khir hydro cta
co chat va su khir hydro ctia triophosphat dugc chuyén dén NADH +H+. (Pong thoi
nhd qud trinh phosphoryl héa co chat ma ¢6 sy tich liy nang luong ATP). Hydro nay
khong thé duogc dao thai ra ngoai dudi dang hydro phan t&r, ma phan 16n phai chuyén
dén chat nhan 12 mot hop chat hitu co ndo dé (hodc dén CO2). Khi khir cdc chit nhan
hydro thi NAD duoc tdi sinh, do d6 lai c6 thé tham gia vao qua trinh khir triophosphat.
Cic san pham duoc khir bi thai ra moi trudng. C6 khi hydro dugc tao ra do qué trinh
phan giai acid pyruvic lai dugc bai tié€t ra ngoai dudi dang khi, thong qua acid formic
(nhu & E. coli) hoic feredoxyl (nhu & C. pasteurianum).

TU LUQGNG GIA: Chon cau tra 10i diing
1. Khi mang t€ bao vi khuén bi tén thuong, s€ xay ra hién tugng:

a. Qua trinh téng hop ATP dung lai

b. Proton ti€p tuc dugc van chuyén qua mang

c. Electron ti€p tuc dugc van chuyén qua mang

d. Proton ti€p tuc duoc van chuyén qua hé thong cytochrom

e.avad

2. Trong qué trinh hoa thdm thau, su chénh léch dién hod gifta trong va ngoai mang t€
bao dugc tao ra bai su tich tu bén ngoai mang:

a. Electron d. ATP synthetase
b. Proton e. lon phosphat
c. Protein

3. Trong diéu kién k khi, S. cerevisae chuyén hod glucose theo con dudng:

a. ED d. ATC
b. HMP e. Ho hap
c. EM
4. E.coli cho phan ting MR duong tinh 1a do 1én men tao ra:
a. Ethanol d. Hén hop acid
b. Butandiol e. Acid citric

c. Acid lactic

5. C4c vi khuan l1én men lactic di hinh c6 thé phan giai glucose cho ra:

a. Acid lactic d. Acid succinic
b. Acid acetic e. Tt ca ding
c. Ethanol
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6. Hé théng enzym clia qué trinh ho hép nitrat & vi khudn:
a. Chi dugc tao ra trong diéu kién thigu oxy
b. Bua NH; tham gia vao qu4 trinh déng ho4
c. Tao ra h¢ théng cytochrom van chuyén oxy
d. Chiu sy diéu hoa ctia hé théng cytochrom
e. La hé thong enzym ctia thanh t€ bao
7. Chat nao la san phdm trung gian chinh cta qua trinh 1én men rugu 1a:
a. Acid acetic d. Aceton
b. Anhydric acetic e. Glycerin
c. Acetaldehyd
8. Céc vi khuan c6 kha ning lén men butyric thuong thudc chi:
a. Propiobacterium c. Bacillus
d. Clostridium e. Bifidobacterium
b. Lactobacillus

9. Day la phuong trinh téng quat clia qu4 trinh 1én men:

CeH1,05 = CH;CH,COOH + CH,COOH + H,0 + CO,

a. Butyric d. Lactic
b. Propionic e. Ruou
c. Formic

10. Céc vi khudn c6 khé nang ho hdp sulfat thuéc nhém vi khusn:
a. Hi€u khi d. Ky khi khong bat budc
b. Vi hiéu khi e.cvad
c. Ky khi bat buoc
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Bai 5

DI TRUYEN VI KHUAN

MUC TIEU

1. Néu duoc bdan chdt cua cdc con duong truyén gen giita cdc té bao vi
khudn: tiép hop, bién nap, tdi nap.

2. Phdn biét dugc cdc yéu to di truyén vdn dong.

1. VAT LIEU DI TRUYEN CUA VI KHUAN

Céc sinh vat nhan nguyén thuy va virus ciing cé cdc qué trinh sinh san tuong
duong sinh san hitu tinh, duoc goi 1a cdn hitu tinh (parasexuality).

Su di truyén ctia vi khudn c6 nhitng diac diém: truyén thong tin mot chiéu tir t&
bao cho sang t€ bao nhan va tao hop tir tiing phan. Thé cho chi chuyén mot doan cla
bo gen sang thé nhan nén chi ludng boi & mot phin, cidc phan khdc don boi. Bo gen
thuong chi 12 mot phan tir ADN tran nén chi c6 mot nhém lién két gen va tdi t6 hop
thuc chat 1a lai phan tir .

Ngudi ta thudng ding E. coli, mot loai vi khuin dudng rudt lam déi tugng
nghién ctru boé mdy di truyén cuta t€ bao nhan nguyén thuy.

Vat chat di truyén trong t€ bao vi khuin chi bao gém thé nhiém séc, 12 mot phan
tlt ADN xoén kép, that vong lai thinh mot vong kin. Nhiém sic thé vi khuén t6n tai tu
do trong t€ bao chat khong c6 mang nhan bao quanh ciing nhu khong cé protein bao vé
nhu & t€ bao nhan that. Nhiém sic thé vi khuén dai khoang 1mm, dudng kinh khoang
2 nm, chita 4,2 triéu cip base nito. Phan tir ADN c6 thé cudn xodn dé chita duoc trong
1 t&€ bao c6 chiéu dai khoang 2 pm, titc 12 khodng 1/500 chiéu dai ctia nhiém séic thé.

Nhiém séc thé clia E. coli chita gan 4.000 gen, trong khi mot s6 virus chi chita b6n
dén vai trim gen va nhiém sic thé clia ngudi chita t6i 30.000-40.000 gen.

Qu4 trinh két cuon kha chinh x4c dé cdc gen ndm doc phan tirt ADN dugc biéu
hién lién tuc dé ARN-polymerase nhan dién cic cistron clng lic trong qua trinh sao
mi. VA mic di nhiém sic thé cudn xoin hang ngan lin, nhung trong qud trinh sao
chép hai phan tir con van tach ra khong bao gid roi.

2. SU SAO CHEP CUA NHIEM SAC THE VI KHUAN

E. coli 1a vi khudn duoc nghién ciu ky nhat. Ba dong thudng gap trong céc phong
thi nghiém di truyén 1a E. Coli B (t€ bao chu cua cdc phage day T), E. coli C (t€ bao chu
cua phage mot mach nhu $X174) va E. coli K, (t€ bao chu ciia phage 7).
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Thong tin di truyén ctia t€ bao vi khudn ndm trén mot phan tr ADN mach kép,

vong don, dugc goi la genophore hay "nhiém séc thé " (chromosome).

Hinh 5.1. Nhiém s3c thé cla vi khuin

Té€ bao vi khudn phan chia theo 16i truc phan. Phan tir ADN gén truc ti€p vao
mang nguyén sinh chat. ADN sao chép thanh hai ban gin chung nhau trén mang
nguyén sinh chat (hinh 5.2). Khi t€ bao kéo dai ra, cdc ban sao ADN tdch xa nhau do
phan mang giita chiing 16n din ra. Kiéu sinh san vo tinh nay dugc goi l1a "ngét doi". T€
bao vi khudn phéan chia nhanh hon rdt nhiéu so véi t€ bio nhan that.

Qua trinh sao chép ADN dugc bat ddu tir diém xuat phat ori, kéo dai vé hai phia
song song vOi qud trinh chia doi mang sinh chét, noi c6 diém gin vao cia ADN vi
tach 2 phan tirt ADN vé 2 t€ bao con.

ADN cua E. coli cin 40 phiit cho mot chu ky sao chép tuong ing véi téc do
50.000 bp /phut, phu thudc vao t6c do tang trudng, thdi gian phan chia t€ bao trong khoang
18 dén 60 phiit. Nhu vay, & cdc t€ bao tang trudng nhanh, chu k§ sao chép mdéi duoc bét ddu
sdm hon st phan bao cia t€ bao me.

3. CAC KIEU SAO CHEP ADN G E. COLI
3.1. Kiéu sao chép theta (6) con goi la kiéu sao chép Cairns

Kinh hién vi dién tl cho thdy phan tir ADN cu6n xodn c6 dang hinh tron vi
sao chép bat dau tir mot di€m goi 1a diém xuat phat Ori va di theo hai chiéu quanh
vong tron.
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Mang té bao

ADN
M Diém bam
Mesosome
(2)
(3)
4)
(5)

Pt

Hinh 5.2. Su sinh san vé tinh bang cach “ngat doi

1. T& bao con c6 ADN sao chép mét phan; 2. Sao chép vifa xong 2 diém gan ADN
vao mang dudc tach déi; 3. Giai doan cudi phan bao; 4. Hai t& bao con; 5. Chu trinh I&p lai.

Ngudi ta goi day 1 kiéu sao chép theta vi cdc phan tlr sao chép giéng chir cdi Hy
Lap theta (0). Kiéu nay do John Cairns tim ra nam 1962 nén con goi la kiéu Cairns.
Céc phan tir ADN sao chép dugc gan vao mang t€ bao, bao dam cho chiing tich nhau
ra trong phan bao.

Két qua sao chép nhiém sic thé ctia vi khudn véi sy c6 mat ciia thymidin H’.

Khi ADN vong tron dang sao chép quan sat thdy dang ADN “con mat” ché ba
sao chép lan dan, cudi cuing tao ra hai phan tir ADN lai: mot mach c6 mang ddu phéng
xa T-H® (thymidin H*). C6 trudng hop sao chép chi xay ra vé mot phia.

E. coli chi c6 mot diém xuat phdt sao chép nén ca ADN thanh mét don vi sao
chép thong nhat goi 1a replicon. Replicon dugc hiéu 1a don vi sao chép. Bo mdy di
truyén clia cdc sinh vat nhan nguyén thay thudng chi cé moét replicon.
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ADN sgi kép vong

Tai ban I&n th(r nhat (thymidin H?)

v

Tai ban I4n th( hai (thymidin H%)

/\

Chudi méi
dudc téng hop

Hinh 5.3. Kiéu sao chép theta (0)

3.2. Kiéu sao chép lin véng

Qu4 trinh ndy x4y ra & vi khuin thong qua qua trinh giao phdi-ti€p hop. Trong
khi mot mach clia ADN van con thét nui, thi enzym da bat ddu cat soi kia. Khi do soi
dut s& “cdi” vong va déng vai trd khuon t8ng hop soi ADN b6 sung. Sau d6 hai soi t6
hop lai thanh dang xodn kép mdi. Lic bdy gid mot nui nguyén ADN da quay duge
360° va lai duoc dung lam khuon dé t6ng hop ti€p soi bo sung.

Vi nhu vay trong t€ bao vi khudn lic bdy gid ton tai hai nhiém sic thé, mot chiée
. s€ dugc str dung cho giao phdi.

4. SU TAI T8 HOP DI TRUYEN VA sy TRUYEN CAC TiNH TRANG
4.1. Khai niém

Vi khu&n hdu nhu bao gid ciing 12 co thé don boi. O chiing chi c6 mot t3 hgp
gen, doi khi ciing ¢6 nhitng vi khuén tao hop tlr, nhung nhitng hop tir nay khong bao
gi0 hinh thanh do su hop nhét hoan toan hai t€ bao, ma chi hop nhat mot phan cua hai
t€ bao ma thoi: vat liéu di truyén tir t€ bao cho chi chuyén mot phan qua t€ bao nhén,
do d6 xuat hién mot loai hgp tir khong hoan toan. Cac gen cua t€ bao cho goi la cic
gen ngoai sinh con cic gen cla t€ bao nhén goi la cic gen ndi sinh.
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Mét day don bi
cét trong vong
xoén kép ADN

\ Vong xoay tif tir

B4t chéo tai “duéi”

- K&t thac Ian vong
{ va vong nguyén

\ i / ven hinh thanh
N

Hinh 5.4. Sao chép theo kiéu lan vong

Poan nhiém séc thé clia t& bao cho két doi véi nhiém sic thé cla t€ bao nhan & doan
trong tng va cac doan riéng 1é clia chiing trao déi cho nhau. O 1an phan chia thé nhan va
t€ bao ké ti€p s& tao ra nhitng t& bao chi chita cic nhiém sic thé da dugc tdi t6 hop.

4.2. Cac con dudng chuyén ADN tir t& bao cho sang té bao nhan

Nhitng doan ADN tir t€ bao cho c6 thé vao t€ bao nhan bing cic con dudng co
ban sau:

— Tiép hop

- Bién nap

— Tai nap
Tiép hop

Nam 1946, Joshua Lederberg va Edward Tatum (Nobel 1958) da chitng minh vi
khudn c6 kha nang truyén vat liéu di truyén bing con dudng ti€p xiic. Hai ong da lam
thi nghiém: tron 1an hai ching dot bién E. coli K, khuyét dudng (autrope) hai loai
acid amin: chiing A"B"C'D" va chung A “B*C D, thi thdy ching moc trén moi truong
t6i thiéu khong c6 4 loai acid amin A, B, C, D. T€ bao cua nhitng khém méi nay cé
kha nang tdng hop duoc 4 loai acid amin néi trén. Tan s6 t6 hop 1a 107°.
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Néu cdy hai ching vi khudn vio hai nira 6ng thily tinh hinh chit U, & gitta c6
mang ngén khong cho cdc t&€ bao vi khudn chui qua, nhung cho céc phan tit c6 phan tir
lugng 16n nhu ADN chui qua duoc, thi ciing khong thdy xuat hién nhitng t€ bao c6 hé
gen tdi t6 hgp nhu trén.

27N N
M N
A'B’ AB
C'D' C+D¢

AND

Mang loc cho AND di qua

Bing thuc nghiém, 1950, Francois Jacob vi Elie L. Wollman di chitng minh
rang vi khuan ti€p hop c6 hai gi6i. Di nhién gi6i “duc” 1a giéi cho ADN va ching duge
ky hiéu la nhiing t&€ bao F*. Con t& biao nhan ADN dugc coi nhu 1a t€ bao “cdi” - t& bao
F. Jacob va Wollman da tim thdy ring, c4c t€ bao F~ trd thanh c4c t& bao F* khi chiing
nhan dugc moét luong t6i thiéu ADN. Nho dé6 Wiliam Hayes (1953) da phat hién ra yéu
t6 F (fertility) trong c4c t& bao cho.

F X F Khong téi t6 hop

F* X F F~ thanh F*

F* ¢ F*  Tdi t6 hop dugc véi tan sG rat thap

Ngay nay, cdc nha vi sinh vat hoc hiéu dugc ring yéu t6 F Ia mot phan tir di
truyén (episome) c6 cdu tric ADN xoédn kép, mach vong ndm ngoai nhiém sic thé, cf
kha nang tu sao chép (replicon). Episome & F * goi la yé€u t6 gidi tinh (sex-factor). Vé
sau nguoi ta phdt hién & vi khudn con c6 nhiéu yéu t6 khac tuong tu episome c6 khi
nang ton tai doc 1ap véi bo gen cha vi khudn. \

Thuat ngit plasmid dung dé chi nhimg y&u t6 d6. Plasmid c6 thé mang tir 2-30
gen. Ching thuong sao chép déng thoi véi su phan bao bang co ché 6 hay co ché lan
vong. C6 khoang 12 loai plasmid khéc nhau dugc tim thay & E. coli.

Su truyén ADN tir t& bao nay sang t& bao khac qua su ti€p xic hai t&€ bao duge
£oi 1a su ti€p hop.
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Nhu vay, yéu t6 F c6 kha nang sao chép doc lap, khong lién quan dén nhimng yéu
t§ di truyén khac (khi t€ bao F* ti€p hop vé6i F~ né van gilf nguyén kiéu gen ciia minh).
Nhu vay, nhan t6 F khong xam nhap vao hé gen clia vi khuén F* ma né ton tai nhu
mot doan ADN nim ngoai nhiém sic thé. Céc hat F da tdc dong lén mot luc dac biét
goi 1a luc tiép hop. Chinh nho lyc nay ma céc t€ bao ti€p hop vdi nhau. Trong qua trinh
truyen yé&u t6 F thi hoan toan khong c¢6 mot doan ADN nao cua nhiém sic thé dugc
truyén qua t& bao nhan.

Song, yéu t6 F ciing giéng nhu nhiéu plasmid khac, né c6 thé gan vao nhiém séc
thé clia vi khudn. Khi d6 né khong con kha nang sao chép doc lap nita ma dugc sao
chép bi dong cing v6i nhiém sic thé.

Trén co s& nay Elie L. Wollman da phan 1ap dugc tir céc t€ bao F* mot loai t€ bao
c6 kha niing truyén hé gen vi khudn véi tdn s6 cao. Khi lai cc t&€ bao nay vdi cdc t€ bao F~
s& cho céc t& bao tdi t8 hop nhiéu hon hang nghin 14n so véi khi lai F* v6i F~ thong
thudng. Vi vay céc té bao nay dugc ky hiéu 1a Hfr (High frequency of reccmbination).

PR o )

Diéu dic biét 1y thi 1a cdc t€ bao tdi t6 hop va tét ca cc t&€ bao “cdi” con lai cta
quan thé déu con giit nguyén trang thdi F~, diéu d6 c6 nghia 1a nhitng t€ bao Hfr khac
véi t€ bao F* & chd la ching khong truyen yeu t6 F tu do cho t€ bao nhan va khi tlep
hop chiing chi truyén hé gen ma khong hodc rét it khi truyén mot phan yéu t6 F cho t&€
bao nhan.

— F* c6 thé bién thanh F’ hoac Hfr.
— Hfr c6 thé bién thanh F*.
— F khong bao gid trd thanh F* hoac Hfr mot cdch ty phat.

Va nhu vay, trong t&€ bao Hfr thi yéu t6 F khong ton tai doc lap ma két hgp chat
ché v6i hé gen clia vi khudn. Vi vay né chi c6 kha nang sinh san cung voi nhiém séc
thé. Nguoi ta cho rang, doi khi & miic qua do phai c6 mot doan cai nao d6 ton tai trén
nhiém sic thé cha vi khuan dé nhan biét yéu t6 F.

Hinh 5.5. Hai t& bao E. coli tiép xtc nhau trong qua trinh tiép hop:
t€ bao co pili 1a té bao cho
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Pili N Té& bao cho Hfr

\ Nhiém sic thé

(@) Té bao cho Hfr c6 pili trén mat t& bao, t6 bao
nhan F-khéng cé

(b) Khi su ti€p hgp bat dau, t€ bao cho hinh thanh
éng ti€p hgp. Nhiém sic thé t& bao cho thao
xo0an va phién ban mét sgi dugc téng hop bing
co ché lan vong. Mét phan cla soi méi chui vao
ong ti€p hop.

© (c) Soi méi xam nhap t& bao nhan. Khi sgi méi (hay
mot phéan cla né) di vao t€ bao nhan, né thay
thé mot doan ADN cla t& bao nhan. Doan bi
thay thé thoai hoa va nhiém sic thé cla té bao
nhan da dugc tai t6 hop

(d)

t€ bao tai t6 hop

Hinh 5.6. Su ti€p hop & vi khuén

Trong céc t€ bao Hfr, yéu t6 F thudng nim & cudi hé gen va ddy hé gen qua cdu
pili. Hai t€ bao ti€p hop cang lau thi cic gen tir t& bio cho truyén sang t€ bao nhan
cang nhieu. Han hitu l4m thi toan bo hé gen méi dugce truyén qua.

Su truyén gen xay ra theo mot trinh tu nhat dinh va luén luén c6 mot s6 gen nhit
dinh dugc truyén di vi tan s6 cao hon cic gen khic.

Hién nay, nguoi ta thdy ring trong cap lai Hfr x F~ da xay ra su dit nhiém séc
thé, ma c6 1& ché dut con lai trong t€ bao cho la doan mang yéu t6 F. Ngudi ta da
ching minh ring yéu t6 F 1a mot doan ADN phage.

Trong mot s6 trudng hop, hat F ¢6 thé dugc tach khdi he gen vi khudn, khi d6 té
bao Hfr bién thanh t& bao F*, nhung hat F nay lai mang theo mét doan nhiém sic thé
cta vi khudn va dugc goi 1a hat F' (F-prime).

F'xF~ ciling gi6ng nhu F *xF~ s& sinh san doc lap trong nguyén sinh chat va
thuong truyén cho t€ bao nhan.

- RG rang nho F' ma mot s6 tinh trang clia t€ bao nay duoc truyén qua t€ bao khic.
Qua trinh nay dugc goi 12 gidi nap (F-duction hay F-sexduction).
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Trong t€ bao Hfr, khi ti€p hop, mot sgi clia phan tit ADN vong clia nhiém sic thé
vi khudn bi diit, vd m& ra tai doan plasmid F va su sao chép kiéu lin vong bét ddu. Dau
5' clia soi don ADN chuyén tir t€ bao Hfr sang t€ bao F. Su téi t6 hop c6 thé xay ra
gilta nhiém séc thé cla t€ bao nhan va cic doan clia nhiém sic thé cta t€ bao cho véi
vat liéu méi thay cho vat liéu cii trong nhiém sic thé.

Hién tuong ti€p hop con dugc tim thay giita cdc chi khdc nhau cta vi khudn. Thi
du, ti€p hop duoc thdy gitta vi khudn Gram am nhu Escherichia véi Shigella; giita
Salmonella véi Serratia; gitta Escherichia v6i Salmonella.

Vi khudn Gram duong ciing c6 hién tugng tié€p hop, thi du thay & Streptococcus
mutans, S. coelicolor. Tuong tu tim thdy su ti€p hop gilra Bacteroides va cédc loai thudc
chi Clostridium.

Bién nap

Bién nap 1a mot thuat ngit dung dé chi nhitng bién déi tinh trang cta vi khudn,
dudi anh hudng cia ADN hoa tan xam nhép.

Nam 1928, nha vi khuin hoc ngudi Anh Frederick Griffith da phat hién thdy su bién
doi khudn lac dang R (rough-nhan nheo) khong c6 nang clia Diplococcus pneumoniae
thanh dang S (smooth-tron) cé kha nang tao nang.

Dang S gay bénh cé nang bing polysaccharid, can trd bach cdu pha vd té€ bao.
Dang nay tao khun lac tron ldng trén mat thach.

Dang R, khong gay bénh, khong c6 nang, tao khuan lac nhan nheo.

Griffith tiém cho chu6t mot liéu vi khuidn dang R, dong thdi mot liéu vi khudn
dang S da chét vi nhiét thi chudt van chét. Trong xdc chudt thay cd vi khudn ca dang R
lain dang S. Tir mdu nhitng con chudt chét 6ng da phan lap dugc Diplococcus
pneumoniae dang S dién hinh. Diéu d6 c6 nghia vi khudn dang S da chét vi nhiét da
truyén kha niang tao nang cho céc t€ bao dang R 1am cho né trd thanh dang S va tinh
chat nay duoc di truyén.

Hién tuong trén cho thay vi khudn dang S khong thé tu s6ng lai dugc sau khi bi
dun chét, nhung cédc té€ bao chét nay da truyén tinh gay bénh cho t€ bao R. Hién tugng
nay dugc goi la bién nap.

L o O {.I-:_:} » Chuot » Chudt chét

(Trong mau chudt chét c6 D.pneumoniae)
(Gay bénh da chet) (Khéng gay bénh)
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Nam 1944, T. Avery, Mc. Leod va Mec. Carty da tién hanh thi nghiém xéc dinh
10 tic nhan gay bién nap 1 gi. Néu céc t€ bao S bi xur Iy bang protease (enzym phén
hlly protein) hoic ARN -ase (enzym phan hily ARN) thi hoat tinh bién nap van con,
chimng to protein va ARN khong phai 1a tdc nhan gay bién nap. Nhung néu t€ bao chét
bi xir 1y bang ADN -ase (enzym phan hily dac hiéu ADN) thi hoat tinh bién nap khong
con nita, chiing t6 ADN 12 tdc nhan bién nap.

Cac nha khoa hoc hién thoi xdc nhan rang bién nap ia mot phuong phap quan
trong trong viéc tdi t6 hop vi khudn tuy ring chi Xdy ra & 1% quan thé,

Kich thu6c cia cdc doan ADN dugc truyén tir t€ bao cho qua thinh t€ bao va
mang cia t&€ bao nhan thudng cé phan tir luong 10°-107 dalton chita 10-20 gen. Cic
doan ¢6 phan tir lugng nhd hon khong c6 kha nang bién nap. Méi doan bién nap béing
17200 dén 1/500 hé gen cia t€ bao cho. N6i cich khdc 1a trong qua trinh hinh thanh
ADN bién nap, hé gen cia t&€ bao da bi dift ra thanh 200 dén 500 doan nhd. C6 gia
thuyét cho ring t€ bao nhan dén 10 doan thi bao hoa. C6 thé do bé mat cua t€ bao vi
khuén ¢6 cdc vi trf ti€p nhan goi 1a thu thé ti€p nhan mot cach cé chon loc céc doan
ADN xoan kép c6 trong luong phan tir tuong ung.

wﬁ

Chuét chét.

2

Chubt khde Chuot khde Chubt chét

& O

Hinh 5.7. Thuc nghiém bién nap ciia Griffith

Mot diéu quan trong clia bién nap la t€ bao nhan phai c6 trang thdi sinh ly dic
biét dé nhan doan ADN, duoc goi 1a kha nang dung nap (competence). Kha nang nay
duoc x4c dinh nhu kha nang thu nhan ADN tir méi trudng. Céc y€u t6 tdc dong dén bé
mat t€ bao déng vai trdo quan trong doi v6i kha nang dung nap, trén thyc t€ n6 lam thay
doi khé nang thim qua mang hodc 1a nhiing thy thé bé mat.
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Ngay nay, ngudi ta dd tim thdy hién tuong bién nap & Haemophilus influenzae,
Neisseria, Azotobacter, Rhizobium, Bacillus subtilis, Staphylococcus — aureus,
Agrobacterium radiobacter, E. coli K12 ...

T& bao chét (a) Mot doan ADN dugc phéng thich tir vi
khuan bi hay

ADN nhan (b) va dudc té bao sbng cb khad nang
' dung nap bat 18y

(c) Mét khi di qua thanh va mang cia té
bao nhan, mét sgi ADN cla né tan

(d) va dé lai mét sgi dugc hop nhat

) ) (e) Mot sgi ADN cla t€ bao nhén tach
T& bao song co kha khdi nhiém s&c thé va dugc thay bang
nang dung nap soi cla t& bao cho. T& bao bay gid
dudc xem la da bién nap. Su phan doi
cla t€ bao sé& cho ra nhing té bao

bién nap khac.

TE& bao bi€n nap

©

Hinh 5.8. Bién nap cla vi khudn

Ngudi ta chia qua trinh bién nap thanh ba giai doan:

— Thdm nhdp cia ADN: Sgi ADN mach kép clia dong vi khudn S sau khi chui
qua mang t€ bao chia dong R thi mot mach S s& bi nuclease cla t€ bao nhan cit,
con lai mét mach nguyén.
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Mx ADN - ase

5

L~
—

(0)]

ADN thé nhan (R)
ADN thé cho (S)

Mang t€ bao nhan RR

— Badt cdp: ADN cua t€ bao nhan R s& bién tinh tich rdi 2 mach & mot doan dé
bat cap v6i mot doan ADN cua t€ bao cho S vira chui vao.

Tl

JUITTTTTTITTTTT T I T TTTTITT T

RR RR RR

— Sao chép: Sau khi bit cip tao doan lai R-S, phan tir ADN sao chép tao ra hai
soi, mot soi kép R-R va mot soi kép khac c6 mang doan ADN t€ bao nhén S-S.

s ==

= Sao chép ==

Cgi e = S S

s =

RR RR

S-S
Héteroduplex Homoduplex
R-S R-R

Tai nap

Tai nap la hién tugng chuyén ADN tir t€ bao cho sang t&€ bao nhan nhd thuc
khudn thé. Thuong khi tham gia vao hién tuong nay, phage chi chuyén mot doan nhd
ADN cua t€ bao cho. Tai nap dugc thuc hién bai virus 6n hoa.
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Nam 1952, Joshua Lederberg va Norton Zinder da phat hién ra hién tuong tai
nap khong dic hiéu hay con goi la tai nap chung trén chung Salmonella
typhimurium dot bién. Tuy chua nhin thdy duoc, nhung hoat dong cua thuc khudn
thé da duoc Frederick Twort mo ta nam 1915, sau d6 hai nam thi Felix d'Herelle
cling mo ta chi tiét.

Ciac nghién ciru thuc khudn thé & t€ bao E. coli cho thdy chiing c6 hai co ch€ sinh
san trong t€ bao vi khudn: chu trinh tiéu gidi va chu trinh tiéu gidi tiém 4n.

Co ché sinh sdn ctia thuc khudn thé
Chu trinh tiéu gidi (lytic circle)

Céc thuc khuén thé 1am chét t€ bao chli goi 1a phage doc va ching sinh sin theo
chu trinh tiéu gidi. Chu trinh bt ddu khi soi du6i clia thuc khudn thé gin vao di€ém
nhan trén mat ngoai t€ bao E. coli. 6ng duoi co lai tao 16 thing xuyén thanh va mang
t& bao va bom ADN vao trong t&€ bio, capsid réng ctia thuc khudn thé con lai bén ngoai
t€ bao.

Sau khi bi nhiém, t€ bao E. coli nhanh chéng thuc hién phién ma va dich ma cac
gen clia virus. Mot trong nhitng enzym d4u tién dugc tao ra sé cit ADN cua t€ bao chi.

Khi ADN clia t& bao chii bi phan hily, bo gen clia virus kiém soét toan bo hoat dong
clia t& bao d€ tao ra cic ciu phin ctia né. Cac nucleotid duoc ding dé sao chép ADN cua
virus ra hang tram ban sao. Céc protein clia capsid dugc téng hop thanh ba phén riéng: ddu
da dién, 6ng dudi va soi dudi. Ching tu rap lai véi nhau thanh virion con.

Virus hoan t4t chu trinh khi enzym lysozym dugc tao ra dé pha v& vich t& bao.
T€ bao vi khudn bi v&, 100-200 virion thodt ra va 1ap lai chu trinh mdi.

Toan bd chu trinh tir lic thuc khudn thé tiép xtc bé mat t€ bao dén khi t&€ bao bi
tieu giai khoang 20-30 phiit & 37°C.

Céc t€ bao vi khudn va thuc khudn thé ky sinh c6 su dong tién hoa. Cic t€ bao vi
khuén c6 cic co ché bao vé nhu bién ddi mang t&€ bao dé thuc khuédn thé khong bam
vao duoc hodc cdc enzym cit gidi han cit cic ADN cia thuc khudn thé . Thuc khudn
thé ciing bién déi dé xam nhap dugc vao vi khuén.

C6 trudng hop ca hai ciing tén tai nhu trong chu trinh tiéu gidi tiém 4n.

Chu trinh tiéu gidi tiém dn (lysogenic circle)

Cic phage sinh sian ma khong lam chét cdc t€ bao chu goi la phage 6n hoa.
Chiing c6 hai kha nang sinh san: chu trinh tiéu giai va tiéu gidi tiém 4n khong lam chét
t€ bao chi.

Chu trinh tiéu giai tiém 4n dugc nghién cttu & phage nhu sau: chu trinh s6ng cla
virus bat dau khi phage gin vio bé mat t&€ bao E. coli va bom ADN vao. ADN cla
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phage T, sau khi dugc bom vao t€ bao E. coli s& tao vong tron va s& tham gia vao mot
trong hai chu trinh. ADN ctia phage c6 thé truc ti€p di vao chu trinh tiéu gidi hodc gin
vao nhiém sac thé ctia vi khudn nhd tdi t8 hop & diém chuyeén biét dé khéi ddu chu
trinh tiéu gidi tiém dn. Khi bo gen ciia phage gén vao bo gen clia vi khuén, né duoc goi
la prophage. Trong qud trinh sinh sén cha t€ bao vi khudn, ADN ciia phage ciing dugc
sao chép va chia déu vé cdc t&€ bao con nhu ADN ctia vi khudn. Mot t€ bao bi nhiém cé
thé nhanh chéng sinh ra nhiéu t& bao vi khudn chita prophage.

boi khi prophage c6 thé tich ra khoi ADN clia vi khudn mot cach ngu nhién
hoac do tic dong clia phéng xa hay héa chat. Prophage duoc téch rdi ra doc lap trd
thanh phage ro6i bat dau chu trinh tiéu giai.

ADN phage Phage bam vao té Ngéu nhién prophage b|
baochl va bom ADN cét roi khdi NST vi khuén
é P NSTvi khuén ,a-\
3 \

Phan chia té

bao nhiéu Ian
/CHU TRINH TIEM AN \/
-
O
= [ (P

Phage lam tan t& bao Phage tao AND vong va lai cao Vi khu&n tiém tan
chli va thoat ra ngoai chu trinh tiéu giai hay tiém &n sinh san binh thudng

@ ( B
@—@ |
N /l

ADN clia phage g&n vao ADN clia
vi khuén tao prophage

CHU TRINH TIEU GIAI

ADN va protein méi clia phage
dugc t8ng hdp va rap thanh virion

Hinh 5.9. Chu trinh tiéu giai (tan) va tiéu gaal tiém &n (tiém tan)
cta thuc khuén thé

F o N .
Cdc kiéu tdi nap
C6 hai loai tai nap.:

— Tai nap khong dac hiéu hay tdi nap chung (generalized transduction) 13 tai nap
do phage doc thuc hién, c6 chu trinh tiéu giéi, c6 thé truyén bat ky doan ADN
nao tir t&€ bao cho sang t€ bao nhan.
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— Tai nap han ché hay tai nap dic hiéu (specialized transduction) 12 tai nap chi
truyén nhiing doan ADN nhat dinh. Day 1a két qua clia chu trinh tiéu gii tiém
4n, 1a giai doan ADN ctia phage dugc sit nhap vao ADN cdia vi khuén.

Tdi nap khong ddc hiéu

Nguoi ta dung hai chling dot bién ctia Salmonella typhimurium vé kha niang tdng
hop arginin. Chiing t6ng hop dugc arginin dugc ky hiéu 1a Arg*, con chiing khong téng
hop dugc ky hiéu la Arg”.

Thi nghiém dugc tién hanh trong dng chit U, & ddy ong hai phin dugc ngin cich
v6i nhau bang mot mang loc vi khudn. Mang khong cho vi khuén lot qua nhung cho
phage lot qua. Nhanh A chita vi khudn Arg*, con nhdnh B chita vi khudn Arg .

P

Arg® Arg’

Y.

S

Sau mot thoi gian nuoi cdy, bén nhdnh B xuat hién vi khudn c6 kha ning tdng
hop arginin. Qua nhiéu lan thi nghiém ngudi ta thdy phage di tai gen Arg" tit nhanh A
sang nhdnh B. Tan s6 xuat hién cdc t&€ bao Arg" nay khoang 107°.

Thuc ra, tai nap chung xay ra khi phage mang bat ky gen ndo ctia vi khudn A
sang vi khudn B. Téi nap chung c6 cdc dac diém: thudng do phage kiéu P1 thuc hién;
bat ky gen nao cuia vi khuén cling déu dugc tai nap. Tai nap c6 duoc do géi nham ADN
clia t&€ bao chu khi phage trudng thanh; céc thé tdi t6 hop don boi duoc tao ra.

Nguoi ta udc lugng rang bing tai nap, doan ADN do phage gin vao khong vuot

~ qud 1-2% hé gen cua vi khudn. R4t it khi phage c6 thé truyén cuing liic hai tinh trang

. hoidc trong mot s6 truong hop hoan toan khong cé kha nang thuc hién diéu dé. Vi hé

gen clia vi khudn dai hon hé gen ctia phage t6i 100 ldn, do d6 chi c6 cdc gen ndm

cich nhau khong qua 1/100 chiéu dai hé gen méi c6 thé truyén di cling nhau. Hay

chi nhitng gen lién két chat ché véi nhau méi c6 kha niang ciing nhau truyén sang t&
bao nhan.

~ Tai nap dac hiéu
La tdi nap chi lién quan dén mot cum gen vi khudn nhat dinh, chang han phage

- lamda (phage 2) lu6n lu6n bam vao gan cum gen Gal* trén nhiém sic thé vi khudn tao
cdu triic A-Gal”, 1a cum gen chiu trdch nhiém lén men dudng galactose va tién hanh tai
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nap gen Gal * vao t€ bao nhan Gal™. Trong khi d6 phage lai bam vao gin cum gen Try"
va tién hanh tai nap gen tdng hop tryptophan.

Trong céc t€ bao sinh tan, phage trudng thanh chuyén thanh prophage, con dudi
tic dung clia cdc nhan t6 kich thich thi prophage lai bi€n thanh phage trudng thanh
(tdch khoi nhiém sac thé vi khudn).

Tai nap dic hiéu c6 cic dic diém: nhitng gen duoc chuyén ndm sat ché prophage
gén vao, cac vi khudn tdi t6 hgp c6 thé ludng boi mot phén.

Phage A gin vao bo gen vi khudn gilta 2 gen gal (d6ng hod galactose) va bio
(t6ng hop biotin). D4u ctia prophage chi c6 thé chia dugc gen gal hay bio. Phage A tai
nap duoc gen gal thi goi 1a A gal hay A dg (d= defective, khuyét; g= galactose). Néu t&
bao gal” duoc nhiém boi A dg thi s€ tao t€ bao chu ludng boi mot phan (gal™ -A- gal®).

Néu t€ bao vi khudn dugc gay déng thoi bdi phage A hoang dai va phage A dg,
thi phage A hoang dai s& hé trg lam cho phage A dg chuyén gen gal* cho t€ bao gal”
véi tdn s6 cao hon. Nguoi ta goi cdc phage nay la tai nap tdn s cao (Hft = high
frequency of transduction).

Su truyén tinh trang bing con dudng tai nap ldn ddu tién dugc quan sit thdy &
Salmonella typhimurium. V€ sau hién tuong nay dugc thay & cdc chi Escherichia, Shigella,
Bacillus, Pseudomonas, Staphylococcus va Vibrio.

Yéu t6 di truyén van dong

Ti t6 hop di truyén thudng x4y ra trong tu nhién, c6 hai loai. Mot 1a do trao doi
giita cac doan ciing nguén cia ADN. Khi hai doan ADN clia soi kép dugc x€p thing
hang, x4y ra su trao d8i giita cdc phan ti, trong dé céc gen cé thé duoc truyén tir phan
tlr ndy cho phan t&r kia. Hién tugng nay 1a su tdi t6 hgp & t€ bao nhan that, két qua cua
su trao déi chéo va do su tié€p hop, bién nap va tai nap & t€ bao nguyén thiy.

Khi nghién cttu nhiém séc thé vi khudn, plasmid va virus, ngudi ta da thira nhan
mot ki€u chuyén gen thit hai. D6 1a su chén hay con goi 1a sy xen cai cla yéu t6 di
truyén van dong (va c6 thé di chuyén). Plasmid F va phage (1a nhitng thi du trudc).
Ngay nay con cé hai loai yéu t6 di truyén van dong khac da dugc thira nhan la doan
chén va gen nhay.

Doan cheén

Phan 16n dot bién x4y ra trong vi khudn 1a do thay th€ mot nucleotid nay bang
mot nucleotid khdc. Phan tich ban d6 nhiém sic thé E. coli ngdy cang chi tiét hon,
ngudi ta da phat hién mot nguén dot bién 16n khac, d6 1a su lién tuc cia gen bi gidn
doan bdi mot doan ngan ADN chen vao. Cic doan giong nhau thudng chuyén thanh
cdc thé dot bién khac nhau, doc lap nhau. Cic doan chén dao dong tir 600 dén 6.000
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cap base va ching khong ton tai doc lap trén nhiém sic thé vi khudn, trén virus va
plasmid. Chiing c6 mot tinh chdt rat ky la: trén nhiém sic thé ching c6 thé sinh ra
nhitng ban sao ctia ban than ching, tir d6 c6 thé chén vao bat cit dau trén cung phan ti
ADN. Mic dii ching dugc xem la di dong, nhung ching thudng khong di chuyén theo
huéng roi nhiém sic thé. Thi du IS 6110 thudng gap 10 l4n lap lai trén nhiém sic thé
vi khudn lao Mycobacterium tuberculosis.

Gen nhdy

Khi hai doan chén x4m nhap vio mot doan ADN thi toan bo doan ADN c6 thé di
chuyén tir chd nay sang chd khac trén nhiém sic thé nay hay sang nhiém sic thé khdc
duéi dang ban sao tao gen nhdy.

Nam 1951, tai phong thi nghiém 'Cold Spring Harbor' & Long Island (New York), ba
Barbara Mc Clintock dua trén su bién d6i mau sic va céc bién di trén phoi cia hat ngo6 nay
mém, da xac dinh dugc cic yéu t6 kiém sodt hién tuong nay: thay déi vi tri trong hé gen
clia qua trinh phat trién phoi va cdc bién déi dy c6 tdc dong sau sic I1én su biéu hién cla
cdc gen dac thi. D6 13 hién twong cdc gen nhay. Mat khéc, gen nhay c6 thé tu tdch ra mot
cach ngdu nhién khoi ché gin vao dé phuc héi trinh tu hoang dai ban dau.

Gen nhay khdc v6i doan chén & ché: chiing c6 thé phat hién qua kiéu hinh, chic
ndng clia chiing nhu 1 gen va ching cin doan chén dé di chuyén.

Ngay nay, ngudi ta lai bi€t mot s6 gen khang 13 gen nhdy, do dé ta hiéu vi sao
ching c6 thé nhdy dé dang tr plasmid nay sang plasmid khdc va tir plasmid sang
nhiém sic thé vi khudn va ngugc lai.

Gan day ngudi ta méi phat hién mot gen nhdy ding 1am khéa déng md su tong
hop protein. Vi khuén Salmonella c6 thé tdng hgp mot trong hai loai protein tiém mao.
Nhitng tiém mao nay lam cho t€ bao vi khuin di dong dugc va c6 tinh khang nguyén.
Gen dugc biéu hién 12 do mot doan 950 cap base ctia ADN, diéu hda mot operon nhd
ma héa mot tiém mao va mot chat tc ché clia gen d6i véi mot tiém mao khac. Néu
doan 950 cap base nay huéng vé mot chiéu thi protein tiém mao th nhét dugc tong
hop va protein tiém mao thi hai bi c ché. Néu huéng vé chiéu nguoc lai thi chat tc
ch€ khong dugc tao ra va protein tiém mao thit hai duoc téng hop. That ra doan diéu
hoa 1a mot gen nhay, dugc dung nhu mot khéa ham bat ngén tay.

Doan chén va gen nhay c6 hai dac tinh co ban:

— Su di chuyén clia ching c6 lién quan t6i su nhan déi. Trinh ty ban ddu vin ndm
O vi tri cli, nhung mot ban sao thd hai lai ndm & vi tri khdc cta bo gen. Qua
trinh d6 goi 1a su doi ché.
— Su doi ché thuc hién trén rat nhi€u vi tri trén bo gen, khong doi hoi cé su tuong
dong cAn thiét gitta c4c trinh tu nucleotid ctia doan doi ché véi noi duge doi dén.
Sau khi phat hién & E. coli mot s6 loai IS, va IS, diéu khién t6c do sao ma cla
cdc operon lactose va galactose, ngudi ta ciing thay gen nhay & ndm men, ruéi dam.
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TU LUQGNG GIA: Chon cau tra 16i ding

1. Nhiém sic thé vi khuén la:
a. 1 phan tir ADN vong kin c. 1 phan tir ADN théng
b. 1 mesosome d. a va c ding

2. Vi khudn la:

a. Thé ludng boi c. Hop tif toan phin
b. Thé don boi d. T4t ca déu sai

3. Quad trinh ti€p hop:
a. La qud trinh phan tir ADN cho tiép xiic véi phan tir ADN nhan
b. C6 thé xay ra giita cdc t€ bao vi khudn bat ky véi tin s6 thap

c. La qua trinh ti€p xic giita t&€ bao vi khudn va vat liéu di truyén clia moi trudng
bén ngoai

d. La quad trinh truyén ADN théng qua ti€p xuc giita cc vi khudn
4. Plasmid:

a. Qui dinh céc tinh trang lién quan dén tinh séng con cta sinh vat

b. La 1 episome, c6 cdu tric vong

c. La 1 phan tir ARN, t6n tai doc 1ap véi bo gen vi khudn

d. Khong ton tai 6 ching vi khuan hoang dai

3. Yéuto F
a. Qui dinh gidi tinh cua vi khuén c. C6 kha nang di truyén
b. Qui dinh hinh thanh cdc pili va pilus d. T4t ca

6. T¢ bao F* ¢6 kha nang:
a. Truyén yéu t6 F theo co ché theta
b. Ti€p hop véi t€ bao F, Hfr, F", F’
c. Truyén doan ADN nhiém sic thé tlr t&€ bao cho sang t& bao nhan theo co ché
lan vong
d. Tat ca
7. T€ bao Hfr:
a. Y&u t6 F nam trén nhiém sac thé vi khuin

b. Yéu t6 F tach khoi nhiém séc thé vi khuin va mang theo 1 doan nhiém sic thé
vi khuan
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c. Khong c6 kha nang ti€p hgp

d. Truyén yéu t6 di truyén qua trung gian thuc khuan thé véi tdn s6 cao
8. Vi khudn va phage c6 su dong ti€n hoa, bdi vi:

a. Céc t& bao vi khuén c6 c4c co ché bdo vé, chong lai su xAm nhép clia phage

b. D€ sinh t6n va phat trién, cic phage ciing bién déi theo céc bién ddi cua céc t&€
bio dé xam nhap dugc vao t€ bao vi khuin

c. Tuan theo qui luat giao phoi

d. Vi khuédn hoan thién thi phage ciing hoan thién vé mat c4u tao

e.a, b, d

9. Tai nap dac hiéu do chu trinh:
a. Tiéu giai d. Phd huy t€ bao vi khuédn
b. Sinh tan e. Phage

c. Tiéu giai tiém 4n

10. Hop tir tao ra do hgp nhat khong hoan toan hai t€ bao la:
a. Zygote '

b. Hop tir hoan toan

c. Merozygote

d. Hop tlr khong hoan toan

e.c,d
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Phan I1

KHAI NIEM MIEN DICH HOC
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Bai 6

SU LIEN HE GITA VAT CHU VA VI KHUAN

MUC TIEU
1. Ndm dwoc moi lién hé giita vi khudn va vdt chi.
2. Phdn biét dwoc vi khudn gdy bénh co hoi va vi khudn gdy bénh chuyén biét.
3. Xdc dinh duwoc cdc yéu to giup vi khudn gdy bénh ¢ ky chii.

1. DAl CUONG

Trong cudc séng, con ngudi tiép xic véi cdc hé sinh thdi clia vi khuén nhu: dat,
nuéc, khong khi... Cc vi khuin séng ngoai sinh c6 thé khong gay bénh cho ngudi.

Con ngudi ciing 12 hé sinh thdi ciia vi khuén, nhitng vi khudn nay goi 1 vi khuén
ndi sinh. Ngudi c6 thé phéng thich vi khudn ra ngoai gay nhi€ém hé ngoai sinh.

1.1. Vi khuan ngoai sinh

LA nhitng vi khuin s6ng trong tu nhién bang chét can ba hitu co do huy hoai t
thuc vat hay dong vat. Pay 1a nhitng vi khudn c6 vai trd trong cac chu ky nito, carbon,
lru huynh & dat.

1.2. Vi khuan ndi sinh

La nhitng vi khuin s6ng duoc bing cdch bdm vao t€ bao ngudi hay dong, thuc
vat dé ding nhing chat can ba phéng thich tir cc t€ bao nay; thong thudng la céc t€
bao bén ngoai nhu bidu mo, cdc niém mac & rudt, dudng ho hap (hé vi khudn c6 hong,
duong rudt, da ...).

Hoi sinh: Ca vi khuin va vat chit déu khong c¢6 1gi va ciing khong c6 hai. Vi du:
Staphylococcus epidermidis song trén da clia nguoi.

Cong sinh: Khi vi khudn va vat chii déu c6 loi. Vi du: hé vi khuén & rudt ngudi
song nhd thitc an trong rudt, nguoc lai vi khudn san xudt vitamin cho nguoi sir dung.
Giita cac loai vi khudn trong hé vi khuan & rudt cé su can biang dong. Néu mat sy can
bing niy c6 thé gay viém rudt. Mot trong nhitng nguyén nhan 1a do sir dung khang
sinh phd rong véi liéu cao va kéo dai diét cdc vi khudn nhay cam véi khdng sinh nhu:
E.coli, Lactobacillus... vad d€ lai nhitng loai vi khudn khong nhay cam nhu Proteus,
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Staphylococcus aureus, Clostridium difficile, ndm men Candida vé6i ty 1¢ cao hon binh
thudng, gay viem ruot din dén tiu chay goi 1 tiéu chdy do loan khudn.

Ky sinh: Vi khuidn gay hai cho t€ bao vat chli, din d&€n hiy hoai t€ bao nhung
nguoc lai vi khuén cling c6 thé bi tiéu diét boi su thuc bao.
1.3. Cac loai vi khudn gay bénh
Vi khué4n gay bénh chuyén biét

Pay 14 nhitng vi khudn gay bénh nhiém véi nhimg triéu ching bénh 1y, 1am sang
xdc dinh r6 rang, chuyén biét.

Vi du: vi khudn gay bénh lau, s6t thuong han, lao ... .
Vi khuan gay bénh co hoi

Su hién dién ctia chiing trén co thé thudng khong gay bénh. Phan 16n chiing la vi
khuén cong sinh. Tuy nhién chiing c6 thé gy bénh khi c6 su thay d6i thé trang nhu co
thé suy yéu, su suy giam hé thong mién dich va cé6 clra ngd cho ching xam nhap.

2. NANG LUC PHAT SINH BENH NHIEM

1.2. Pai cuong
Nang luc phat sinh bénh nhiém phu thudc vao sy phong vé va sy nhiém khudn.
Phong vé bénh nhiém
Con ngudi va dong vat ton tai duoc cho dén hién nay 1a do c6 nhiing tuyén phong
vé ctia co thé dé loai vi khudn.
— Phong vé bén ngoai: da, niém mac.
— Phong vé bén trong: phong vé khong chuyén biét do t€ bao (thuc bao) hay phong
vé chuyén biét dokhang thé va mién dich trung gian t€ bao.
Su nhiém khudn
Trong qua trinh canh tranh giita vi khudn va vat chti c6 thé xay ra nhitng trudng
. hop sau:
a. Néu vi khudn thdng nghia 1a gay nguy hai cho t€ bao vat chi, tao dugc bénh
nhiém, goi 12 su nhiém trung (infection).
b. Néu su phong vé ciia co thé gidi han dugc & mot noi nao goi 1a sy nhiém mam
bénh (infectation). Vi du: ngudi mang vi khuén lao nhung khong bi bénh lao.
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c. Néu su phong vé lam gidm sy doc hai cha vi khuén 1a trudng hgp gay bénh
nhiém khong biéu 10.

d. Néu su phong vé thdng vi khudn, khi d6 vat cht mién nhiém.

Bénh nhiém do vi khudn 13 két qua clia viéc vi khudn da thing trong cudc xung
dot gifta vi khudn va vat chd. Vi khuén thi tim cdch xam 14n m6 con vat chu thi phan
tng lai dé thai hay diét chiing.

Vay nang luc phat sinh bénh nhiém tlly thudc vao cdc yéu t6 vi khudn va vat chu.

Néu vi khudn gay dugc bénh nhiém thi goi 1a vi khudn doc (virulent).

2.2.Y&u td vi khuan
Kha nang gay bénh

La kha nidng cta vi khudn c6 thé xam nhap vat chli xuyén qua céc tuyén phong
vé va tao duoc bénh nhiém & vat chu. Loai vi khuin khong gay bénh khong qua dugc
cic tuyén phong vé.

Co ché gay bénh nhiém ctia vi khudn

Vi khudn muén gay bénh nhiém phai cé luc doc bao gébm kha nang xam l4n, tao
enzym va doc t6. Nhu vay, vi khudn gay bénh theo hai co ché:

Sw xam ldn
Cdc yéu td cua lyc doc:
e Vi khuin phai gin vao t€ bao vat chu

Mot s6 céu triic mat ngoai clia vi khudn c6 nhiém vu trong viéc gan vi khuén vao
t€ bao vat chu.

— bili thuong c6 & vi khuén Gram 4m c6 chita lectin c6 kha nang gén chuyén biét
vGi cdc dudng cua cédc glycolipid hay glycoprotein clia mang t€ bao vat chi.

— Glycocalyx c6 & mot s6 vi khudn gitip vi khudn gén vao t€ bao vat chu.

— O mot s6 chiing Streptococcus c6 protein M & thanh t€ bao gidp vi khudn gén
dugc vao niém mac yét hiu.

e Vi khuén phai khang su thuc bao, do:

— C6 nang: vi du ph€ cdu khuan c6 nang thi doc, khong c6 nang khong doc.

C6 nhiéu lipid dac biét: vi khuin lao cé 60% lipid do d6 khong bi thuc bao.
Bach cdu ddnh bét vi khudn lao nhung khong diét ching.

135
http://tieulun.hopto.org



e  Vikhuin c6 enzym tdn cong:

Vi du: Staphylococcus aureus c6 coagulase (+) 1am dong huyét tuong tao mot véch
fibrin xung quanh tiéu diém nhiém trung chéng lai su thuc bao.

e Mot s6 enzym gitip vi khudn d& xam lan:

— Hyaluronidase: Enzym thuy phan acid hyaluronic gitp vi khudn khuéch tan.
Acid hyaluronic la chat gén cdc t€ bao cha mo lién kéte

— Kinase: Thuy phan soi huyét.

— Collagenase: Thuy phan collagen.

e Vikhuén phdi sinh sin dugc trong mo:

Trong thuc nghiém, vi khuén ting trudng nhanh chéng in vitro. Nhung thuc t&
trong bénh nhi€ém & nguoi, vi khudn nhan d6i khé khan trong moé va méu, su tang
trudng in vivo rat y&u so v6i in vitro. Vi dy: vi khudn thuong han c6 thdi gian thé hé 1a
20 phiit in vitro nhung in vivo 1a 8 gio.

Mic du vay, vi khudn c6 thé tang trudng t6t & nhitng mo c6 4i luc. Trong viém
mang néo tiy, c6 nhiéu mang nao cdu va & bénh lao, c6 nhiéu vi khudn lao trong héc
phéi.

Uéc luong luc doc

e ID50 (Infection Dose) va LD50 (Lethal Dose)

— ID50 la s6 luong vi khudn gay nhiém 50% thd thir nghiém.

— LD50 la s6 lugng vi khuan gay chét 50% thi thir nghiém.

ID50 va LD50 gitip nhan dinh thay dai luc doc.

e  Suthay déi luc doc

»

— Giam lyc doc: Mot gbc vi khuén doc trich tir benh phdm s& giam doc hay hét
doc khi cdy nhiéu lan qua moi trudng. Pay 1a nguyén tic tao vaccin BCG do vi
khuan lao bd doc cdy nhiéu 1n qua moéi trudng nén hét doc.

— Gia tang lyc doc: Néu di chuyén vi khuén nhiéu ldn qua thi thi vi khuén s& gia
tang luc doc doi véi thd dé. Trong dich bénh vi khudn dugc truyén sang nhiéu
nguoi nén ngay cang trd nén doc.

— Gia tang luc doc d6i v6i thi nhung yéu d6i véi ngudi: Mot géc vi khudn di
chuyén nhiéu 14n qua thd c6 thé 1am gidm doc d6i v6i ngudi. Trudng hop nay
Pasteur da sir dung d€ tao vaccin dai bing cich di chuyén virus dai nhiéu l4n
qua tho lam cho virus giam doc d6i véi nguoi.
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Sdn xudt doc to

Mot s6 vi khudn c6 thé gay bénh khong phai bing su xam lan ma do san xuét
doc t6. Vi du nhu vi khudn udn van, vi khuin bach hau,... Poc t6 chia 1am hai loai dua
vao tinh chat héa hoc cua né.

Déc td protein

e Ngoai doc t6 (exotoxin)

Ngoai doc t6 dugc san xudt trong t&€ bao chat va dugc phdong thich ra ngoai moi trudng.

Vi du nhu ngoai doc t6 ctia vi khudn uén van Clostridium tetani, vi khuin bach
hdu Corynebacterium diphtheriae, doc t6 cua Clostridium perfringens va
« Staphylococcus aureus gay ngd doc thirc an.

— Doc tinh: Rat doc. Ngoai doc t6 ctia vi khudn bach hdu, uén van cé néng do toi
thi€u gay chét 1a 1/1.000 dén 1/10.000.000.

— Tac dong: Ngoai doc t6 bach hau gay té liét, ngoai doc t6 clia udén van hudng
than kinh gay co co, gay hoai tir mo.

— Tinh khdng nguyén: Kich thich su thanh lap khdng thé va két hgp chuyén biét
vGi khang thé.

Néu tiém ngoai doc t6 vao co thé, co thé sé thanh lap khing thé khang doc t6
(antitoxin), trung hoa doc t6 va lam mat doc tinh. Huyét thanh chita antitoxin dugc su
dung lam huyét thanh tri liéu.

Giai doc 16 (anatoxin): Ngoai doc t6 cta vi khudn udn van, yét hau rat doc va c6
ban chit la protein nén dé bién tinh dudi tdc dong cla nhiét do, formoi nhung van con
gilt dugc tinh khang nguyén nén duoc dung lam vaccin chling ngira.

e Noi doc t6 protein (endotoxin)

» DOc t6 nay c6 & vi khudn ly Shigella dysenteriae, vi khuan dich hach, ho ga. Doc
t6 khong phéng thich ra ngoai vi gin vao t€ bao vi khudn va chi phéng thich khi vi
khudn bi tieu gidi.

Déc t6'la lipopolysacharid (LPS)

LPS 1a ndi doc t6 cha phan 16n vi khudn Gram 4m cua ho Enterobacteriae nhu chi
Salmonella, Escherichia, Shigella. Ching nim & mang ngoai t€ bao vi khudn va cdn
goi 12 khang nguyén O. N6 chi dugc phéng thich ra ngoai moi trudng khi vi khuén bi
tiéu giai.

Cau tao bdi lipopolysacharid c6 tinh khdng nguyén chuyén biét nhung yéu,
khang thé dugc thanh lap khong trung hoa duoc noi doc t6 LPS do khong c6 antitoxin
nén khong tao dugc huyét thanh tri liéu.

Noi doc t6 LPS bén véi nhiét, alcol, khong tao dugc vo doc 6.
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Bang 6.1. So sdnh tinh chdt cia doc t6 protein va doc té lipopolysacharid

Poc td Protein Lipopolysacharid
Vi khuén Gram duong: exotoxin
Gram am: endotoxin Gram am: endotoxin
Téac doéng cla nhiét do + --
Tinh khang nguyén +++ +
Tao v doc to + -
Triéu chiing lam sang Chuyén biét Khdéng chuyén biét

Dieu kién thuan lgi cho sy nhiém trung
Ai luc ciia vi khudn déi véi moé
Vi khuén chi xaAm nhap va tang truéng t6t trong mé ma chiing c6 i luc.
Vi du: Salmonella typhi cé ai luc v6i mo bach huyét & thanh rudt. Virus ché dai
c6 ai luc v6i mo than kinh.
Duong xam nhdp
Vi khudn phéi xam nhap ding duong méi gay duoc bénh nhiém

Vi du: Puong tiéu héa thuan 1gi cho vi khudn gay bénh & rudt nhu thuong han,
ta, ly ... Ching chiu dugc tac dong cia lysozym & nuéc bot va tinh acid ciia dich vi dé
di dén mo c6 4i luc. Lau cdu c6 4i luc v6i dudng sinh duc. Staphylococcus aureus c6 i
luc véi vét thuong hay phong.

Néu xam nhap sai dudng vi khuédn s& khong gay dugc bénh nhiém. Vi khuin uén
van vao duong tiéu héa thi vo hai, vao vét thuong sé€ gay nguy hai.
2.3. Y&u t& vat chu

Truong hop nguoi binh thuong

Nguoi binh thuong 12 nguoi khoe manh trudng thanh, duge nuéi dudng tét, cé
khé nang khang lai t4t cd vi khudn co hoi do phong vé tu nhién va chi nhay cam (mdc
bénh) v6i vi khudn gay bénh chuyén biét.

Nhu vay, d6i véi vi khudn gay bénh chuyén biét, co dia it quan trong.

Tudi tdc c6 lam gidm sy phong vé tu nhién. Tré em va tré so sinh chura c6 hé thong
phong vé hoan chinh nén tang tinh nhay cam d6i véi vi khuén gay bénh chuyén biét.

Yéu to di truyén

Tuy chua phd bién nhung rat quan trong, chia 1am hai nhém: loai ddp tng thip
va loai ddp ing cao.
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Mot s6 ngudi mic bénh xo vita dong mach do khong cé chit nhan cholesterol:
do yéu t6 di truyén khong c6 gen tao chat nhan dé.

Trang thdi sinh song

— Ché€ do an uéng: Suy dinh dudng, thi€u cac vitamin nhu A, D, C, nghién ruou
lam tang tinh nhay cdm véi vi khuén gay bénh chuyén biét.

— Nhiét d6: Lanh 1am giam sy dé khang ty nhién. Vi du, & 25°C nhitng ngudi ti€p
xuc vé6i Bacillus anthracis dé€ bi bénh than.

— Yéu t6 xa hoi: Trang thdi tap cu, song chung 16n x6n, mét vé sinh s& hd trg cho
su nhiém bénh, hon nita khi ¢é dich bénh vi khuén dé lan tran va tré nén rat doc.

— Nghé nghiép: Nhan vién y t&€, nhan vién cdc 10 sat sinh d& bi nhiém bénh. Cong
nhan mo than hit nhiéu bui nén méic bénh silicon, tir d6 d& mac bénh lao.

Yéu to' mién dich tu nhién

Mot s6 ngudi binh thudng c6 kha nang dé khang tu nhién v6i mot s6 vi khuén
gay bénh chuyén biét.

Nhiéu bénh khong cé & ngudi ma c6 & thi, nguoc lai nhiéu bénh khong ¢ ¢ tha
ma chi ¢ & ngudi nhu bénh lao, bénh lau, bénh phong.
Truong hop nguoi khong binh thuong

Ngudi thi€u hodc gidm mot hay nhiéu co ch€ dé khang binh thuong nhu thi€u
hay suy giam hé théng mién dich.

@

Tinh nhay cdm

Ngoai cdc yéu t6 anh hudng nhu & ngudi binh thuong, ngudi khong binh thuong
con bi anh hudng bai tinh nhay cam.

— Tinh nhay cam ting vé6i vi khudn gay bénh chuyén biét nhitng ngudi nay phai
dugc cach ly véi noi ¢6 bénh chuyén biét.

— Nhay cam véi vi khudn co hoi

+ Loai vi khudn co hoéi: C6 thé 1a vi khuén noi sinh hay ngoai sinh (& dat, nudc,
khong khi ...) chiing chi gay bénh khi co thé suy yéu

+ C6 cita xdm nhdp: Hay su phong vé mat ngoai giam do chan thuong ¢ da,
niém mac, vét thuong. Vi khuén cé thé xam nhép theo nhitng 6ng dan luwru hay
6ng tham do. Nhitng bénh do nguyén nhan nay goi la bénh do thiy thudc.

+ Khi phong vé bén trong suy yéu.:
Suy yéu tu nhién do di truyén nhu trong bénh gidm y-globulin.
Suy yéu thu nhan: bénh AIDS.
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TU LUQNG GIA: Chon cau tra 16i ding
1. D€ gay bénh nhiém chuyén biét, diéu quan trong nhat 1a:
a. Phai ¢6 nhiéu vi khudn doc
b. Vi khudn phéai xdm nhap ding dudng
c. Vi khudn phai sinh san duoc trong mo vat chi
d. Vi khuén phéi gin dugc vio t€ bao vat chi
2. Bénh nhiém do vi khuan co hoi phu thudc nhiéu nhat vao:
a. Thé trang bénh nhan d. C6 clra ngd dé vi khudn xam nhap.
b. Thai gian ti€p xdc vi khudn. e.avad
c. Ché€ do dinh dudng
3. Hé vi khuan binh thudng & c6 hong la:
a. Vi khudn gay bénh chuyén biét c. Vi khudn ky sinh

b. Vi khuén gay bénh co hoi d. Vi khuan ¢6 loi
4. Enzym nao cta vi khuén gitip chiing dé dang xam ldn c4c co quan trong co thé:

a. Kinase
b. Amylase d. Collagenase
c. Hyaluronidase e. c, d ding

5. Vi khuén hoi sinh 1a:
a. Vi khudn va vat cht déu khong cé 1gi va khong cé hai
b. Vi khudn c6 thé gay hai cho t€ bao chil va nguoc lai
c. Vi khuan ngoai sinh

d. Vi khuén c6 vai trd trong cdc chu k¥ nito, carbon

TAI LIEU POC THEM
1. Nguyén Lan Diing, Pham Vin Ty, Nguyén Dinh Quyén. Vi sinh vdt hoc.
2001. NXB Gido Duc.
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3. G.J. Tortora, B. R. Funke, C.L Case. Microbiology — An Introduction. 6"
edition. 1992, The Benjamin/Cummings Publishing Company, Inc.
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Bai 7

KHANG NGUYEN - KHANG THE

MUC TIEU
1. Phdn biét duoc khdng nguyén va immunogen.
2. Dinh nghia duoc khu khdng nguyén va vai tro cua ching.
3. Néu duoc cdu triic ciia khdng thé va nhitng vi tri ciia khdng thé.
4. Phdn loagi duoc cdc khdng thé.

Trang thai mién dich dd duoc biét dén tir lau. Vi du: ngudi mic bénh dau mia
hay soi s&€ khong bi méc bénh 14n thit hai.

Pong vat c6 xuong séng cé thé phan biét cau tlt cia minh va khong phdi cla
minh va tim cé4ch loai trir chét la d6 ra khoi co thé.

Mién dich hoc 1a khoa hoc nghién citu nhitng dién bién cta co thé nhin nhan
chét la goi 1a khdng nguyén va nhitng hau qua cua su nhin nhan nay goi la ddp uUng
mién dich. DPdp ting mién dich 1a dé bao vé co thé thong qua hai cach: mién dich thé
dich (thanh lap khéng thé) va mién dich t€ bao.

Dép ttng mién dich & mot s6 ngudi d6i v6i mot vai chét la c6 thé gay phan tng
qué mifc tao nhitng triéu ching tai hai. D6 1a st qua min, nhung qui man cé tinh chat
¢4 nhan trong khi mién dich cé tinh chit téng quat.

1. KHANG NGUYEN

1.1. M6t s& dinh nghia

Khang nguyén (antigen)

Nhitng chét thién nhién hay téng hop, dugc nhin nhan bdi hé thong mién dich
clia co thé (két qua 1a tao ddp tng mién dich) nghia 12 dugc nhin nhan boi nhitng t€
bao lympho dé tao ra mién dich thé dich va mién dich t&€ bao.

Immunogen la khang nguyén dudi dang cé thé gay mot dap tng mién dich
chuyén biét. Do d6 tir nay dung dé chi khdng nguyén vé khia canh mién dich.

Allergen la khang nguyén gay phan tng man cam, con goi la di ting nguyén.

Khdng nguyén ddng tinh (iso-antigen). Ngudi ta cling tim dugc mot s6 loai
khéng nguyén c6 & nhiéu loai. Vi du khdng nguyén Forsmann c6 & ngua, méo, chén...
nhung khong c6 & nguoi, chudt, tho.

Tu khdng nguyén: Chi cé & c4 thé d6
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Khu khang nguyén
Epitop

Phin chuyén biét ctia khdng nguyén dé t€ bao lympho nhin nhan va dé phan tng
v6i khang thé chi 12 mot ving gidi han ctia khang nguyén goi 1a epitop — hay yéu to
quyét dinh tinh khiang nguyén. Phin nay ngan va c6 cdu tric khong gian bé sung véi vi
tri khang thé. Vi du: d6i vé6i khdng nguyén la protein, epitop c6 kich thudc rét nho tit
5-7 acid amin. Khi thity phan véi enzym c6 thé cit 14y dugc epitop, va epitop c6 thé
gin véi khang thé twong ting véi khdng nguyén toan phan.

Vi kich thuéc epitop nhd nén khong tao dugc khdng thé, nhung néu gén v6i mot
phan tir 16n nhu albumin thi tao dugc khing thé (gay duoc ddp tng mién dich).
Hapten
Thi nghiém cua Landsteiner

Landsteiner da kham phd phan chuyén biét cua khidng nguyén goi la hapten.

Dung hai chat sau gan vao globulin cta tho:

N =N AsO.H ParaBenzen Arseniat Diazonium
3 (PBAD)
N =N SO gH Para Benzen Sulfonat Diazonium
(PBSD)
PBAD-Globulin thd Tho tao khang thé A.
D6i nhém arseniat bing nhém sulfonat:
PBSD-Globin thd Tho tao khdng thé B.

— Néu tiém globulin clia thd vao tho thi khong tao khadng thé.
— Néu chi tiém PBAD hoic PBSD vao thd thi thd ciing khong tao dugc khéng thé.
— Nhung néu dem PBAD géin vao mot globulin khéc cla tho va tiém vao thi tao khang
thé A (hoac khdng thé B néu gin globulin v6i PBSD).
Dinh nghia hapten
Cac két qua trén cho thdy phan chuyén biét ciia khang nguyén la PBAD hay
PBSD duoc Landsteiner goi la hapten.

Nhu vay, hapten c6 nhiém vu nhu epitop, nhung epitop 12 phan chuyén biét cla
khang nguyén thién nhién, con hapten 14 nhiing chdt héa hoc tong hgp. Ca hai déu khong
kich thich tao thanh khéng thé nhung khi phéi hop v6i mot dai phan tir thi tré thanh chat
gay mién dich (immunogen).
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Vay c6 thé dinh nghia hapten 1a nhitng chat héa hoc c6 trong lugng phan tir thap
va c6 cuc, khi phéi hop véi nhitng dai phan ti s& cé kha nang cam ung tao khang thé
tuong ung.

1.2. Ban chat héa hoc cla khang nguyén

Khdng nguyén protein

Nh6m nay I1a nhém I6n nhét ctia khang nguyén thién nhién, vi du protein cua sgi
c0. Vi co cdu phifc tap nén chi ¢6 mot s6 it dugc nghién ctu sau & mitc phén tir nghia
la xdc dinh dugc epitop.

Khdng nguyén polyosid

Day la nhém quan trong th hai ctia khang nguyén thién nhién. Gém polyosid
mach thing vad mach nhdnh. Nhiéu khang nguyén clia vi sinh vat 1a glycoprotein ma
phan chuyén biét 1a phan glucid c6 & mang t€ bao nén goi 1a khiang nguyén mat ngoai.

Khédng nguyén lipid

It co khing nguyén hoan toan 1a lipid. Phan 16n trudng hop chi khi lipid phdi hop
v6i polyosid hay protein méi tao duoc khang nguyén. C6 khdng nguyén chi la lipid
nhu cardiolipin, 1a mot phospholipid cé & trong mo tim ctia bo.

Khdng nguyén tong hop
Gom nhitng polypeptid va polysaccharid téng hgp ding dé gin véi epitop va

hapten dé€ tao chat gay mién dich.

1.3. Tinh chat cua khang nguyén
Tinh gdy mién dich

Nhiing tinh chét sau day cén thiét cho mot khéng nguyén dé gay mién dich.
Kich thudc va cdu tric khong gian

Khing nguyén phéi c6 trong lugng phan tir cao. Vi du néu la protein phai cé
trong luong phan tr trén 5.000 dalton.

Khéng nguyén phai c¢6 cau triic khong gian bén vitng, khong uyén chuyén dé cé
thé gén chuyén biét vao thu thé cia t€ bao lympho.

Diéu kién dua khdng nguyén vao co thé
~ Duong dua vao: Thuong diing dudng tiém dé dua khang nguyén vio.

— Luong khdng nguyén: Phai tiém mot lugng dt thi méi gay mién dich.
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— T4 dugc: Cudng do mién dich dugc gia ting néu tiém khdng nguyén cung vdi td
duoc. T4 dugc di duoc sir dung tir 1au dé lam vaccin.

Hién nay ngudi ta diing td dugc Freund, 1a mot hén hop ddu vo co (parafin), chét
nhii héa va vi khudn lao bi giét chét. Néu khong c6 vi khudn lao thi goi la td duogc
Freund khong hoan toan. T4 dugc Freund chi dung cho thi vi gay dau va gay phéan ng
phu & ngudi. T4 dugc lam gia ting su danh bat khiang nguyén boi dai thuc bao do
khuéch tén cham, gy phéng thich khéang nguyén tir tir, vi ddu s& khé chuyén héa nén
nam mot chd, nhat 1a tao dugc phan ng viém tai ché.

Tinh chdt la

Co thé khong tao mién dich chéng lai protein clia minh (nhin dugc cdi ciia minh
va khong ctia minh) nén chi ddp tng mién dich d6i véi khang nguyén la.
Tinh chuyén biét

Phan tng cta khdng nguyén véi khdng thé va t€ bao lympho mién dich cé tinh
chuyén biét. Tinh chuyén biét nay dugc quyét dinh boi epitop va hapten.

Phéan @ng mién dich d6i v6i khdng nguyén con tiy thudc loai va cé thé cing
loai. Ngoai ra con c¢6 nhiéu bénh khong c6 vaccin ching ngira nhu lau, vi co thé
khong san xuét khdng thé chong lai khang nguyén nay hay khong tao dugc t&€ bao
lympho chéng lai.

1.4. Cac loai khang nguyén thong thudng

Khang nguyén cta té bao nguoi
Khdng nguyén cua hong cau (khdng nguyén nhém mdu)
Nhom ABO
Hong ciu c6 hai khdng nguyén chinh 12 A va B ban chét 1a glycolipid. Khédng

| nguyén nay chita nhiéu & héng cdu, mot héng cdu c¢6 khoang 300.000 khdng nguyén va
cling c6 & cac co quan khac nhung it nhu da, than.

Nhom Rh (Rhesus)

C6 mot yéu t6 trong hong cdu clia mot s6 16n ngudi (85%) duge ly trich boi
Landsteiner va Viner tit nam 1940, giong khdng nguyén ctua hong cau khi Macacus
Rhesus nén duoc goi 1a yéu t6 Rhesus (viét tat 1a Rh). Néu mau mot nguoi chifa yéu
t6 nay (Rh*) duoc truyén cho mot ngudi khong chira yéu t6 nay (Rh™) sé xay ra sy
ngung két chuyén biét va sy ly gidi. Néu truyén ti€p bing mdu Rh* thi s& gy ngung
két tram trong.

Trong trudng hop ngudi cha Rh* va ngudi me Rh™, trong 14n sinh con thit hai néu
bao thai c6 Rh* thi ngudi me tao thanh khang thé anti Rh. Khang thé nay qua rau thai gy
két tha va ly gidi hong cdu cha bao thai. D6 12 bénh loan nguyén héng cau méi sinh.
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Nhom khdng nguyén phit hop mé chinh (Major Histo-compatibility Complex-MHC)

Khéi niém phit hop mo6 c6 nguén gdc tir su ghép buéu cia mot con chudt nhét
ndy sang mot con chuot nhit khiac dong. Mo ghép bi sa thai do phan tng mién dich.
D6 1a hién tugng khong phit hgp mo (histo incompatibility). Nhung néu ghép budu tir
mot dong (chuot cho giao phéi 14n nhau 20 thé hé) thi chudt nhan moé ghép ma khong
sa thai nghia 1a c6 su phu hgp mo.

Nhitng khang nguyén cé nhiém vu trong su phlt hop mo 14 do mot s6 gen lién két
téng hop nén goi 1a phic hgp phit hgp mé chinh. O chudt va ngudi cic khidng nguyén
nay la glycoprotein c6 & mat ngoai t€ bao lympho B, lympho T va dai thuc bao.

Khang nguyén ciia vi khuin
Phdn tit khuéch tan ra ngoai gom cdc ngoai dic t6, enzym ngoai bao
Phdn ti cia té bao:
— Khang nguyén clia nang hay ctia vd: vi du nang clia ph€ cdu khudn.
— Khang nguyén cta tiém mao: vi du khdng nguyén H cta Salmonella typhi.
— Khéng nguyén clia mang t&€ bao: vi du acid teichoic hay polysaccharid & tu cdu
khuan. Khang nguyén O & vi khudn Gram am.

2. KHANG THE

2.1. Pinh nghia

Khdng thé 1a nhitng glycoprotein goi 1a immunoglobulin (truc day con goi la
globulin) c6 trong huyét tuong, twong dich, dich tiét, san xuét bdi lympho B va cé
ning luc phoi hop chuyén biét v6i khu khang nguyén da kich thich su thanh lap ching.

Do c6 rit nhiéu loai khdng nguyén nén ciing c6 rat nhiéu khdng thé tuong tng.
Ngudi ta da phan loai Ig (immunoglobulin) 1am 5 nhém 16n theo néng d6 gidm
din trong huyét thanh: IgG, IgA, IgM, IgD, IgE.
2.2. Cau tao héa hoc

Cdu tao co ban

Tat ca Ig déu c6 co cdu co ban chung giéng nhau, gém 4 day polypeptid trong d6
¢6 hai day nang (ky hiéu 12 H -heavy) c6 phan tir lugng trén 50.000 va hai day nhe (ky
hiéu 1a L -light) c6 phan tir lugng 23.000 dalton.

Bon day peptid tao thanh hai cip kich thuéc khong déu:
— Hai day nang nd6i v6i nhau bdi cau néi disulfur.

— Day nhe gin vao day nang bdi mot cdu néi disulfur, & gin ddu c6 nhém
carbonyl.

— Day nang c6 tinh chat chuyén biét cho méi loai Ig.
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C6 214 acid amin, duoc danh d4u tir NH, dén COOH trong d6 acid amin tir s6 1
dén s6 107 c6 su thay d8i thit tu acid amin giita cdc Ig nén goi 1a V| (variable). Tur acid
amin 108 dén 214 trinh tu acid amin khong thay ddi giita cdc Ig nén goi 1a C,.

Trong phan Vi, phan tich chi tiét thdy c6 3 phan c6 sur thay ddi thit ty acid amin
rdt cao giita cdc Ig, méi phdn c6 5-10 acid amin, goi l1a phan thay déi nhiéu. Ba phdn
ndy cach nhau bdi nhitng phéan dai it thay déi.

Cdu tao ddy ndng

C6 446 acid amin c6 thé chia 1am hai phan khong déu nhau dua vao mic do thay
déi thit tu acid amin.

3/4 day nang ké tit nhém COOH la phin khong d6i: khong c6 su thay ddi cdc acid
amin giita cac Ig, goi 12 Cy, phin nay c6 3 phan nho la: Cy, Cy, Cys.

1/4 day nang con lai 12 phén c6 sy thay déi thit tu cdc acid amin giita cdc Ig (Vy)
va ciing c6 3 phdn thay déi cao tuong tng 3 phén thay ddi nhiéu clia day nhe. Chinh
phin thay déi cao nay 1a phan chuyén biét cta Ig.

Ngoai ra, Ig con chita 3% glucid.
2.3.Cau tao sinh hoc
Tac dong cua enzym trén Ig-

Diing enzym cét Ig dé thdy rd phin nao cua Ig c6 tdc dong sinh hoc.
Tac dong ctia papain

Dudi téc dong cta papain, Ig dugc tich lam 3 phdn bing nhau: mot phan day
ning 12 Fc va hai phdn Fab gém day nhe va mot phan diy ning.

Papain

Fc

Tdc dong cua pepsin

Pepsin cit phia sau cdu disulfur cho ra Fab, va oligopeptid khong c6 tdc dong

sinh hoc, Fab, > 2 Fab
\w (/ Fab,
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Nhiém vu cia méi phan
Nhiém vu cua Fab va Fab,

Chira vi tri két hop khdang nguyén cua khang thé (trong vung thay déi nhiéu),
Hai day nhe va nang déu tham du vao su thanh lap vi tri két hop khdng nguyén cua
khdng thé.

Tac dong clia enzym nhit la papain cho thdy Fab va Fc c6 nhiém vu khac nhau.
Nhiém vu cua Fc

Fab c6 nhiém vu gin khdng nguyén con Fc ¢6 b6n nhiém vu sau:
Su thodi héa Ig

Fc c6 nhiém vu diéu hoa su thodi héa cta Ig. IgG c6 thdi gian ban huy 1a 3 tudn,
con cic Ig khdc dudi mot tuan. Diéu nay can luu y khi st dung y-globulin trong bénh
thiéu y-globulin.
Giup Ig di qua rau thai

IgG di qua rau thai dugc do c6 chét nhan & Fc. IgD c6 phan tir lugng x4p xi IgG
nhung khong di qua duogc.
Gdn véi bach cdu da nhdn ua kiém

Cac bach cdu da nhan va kiém gin dé dang vao Fc clia IgE. IgE 1a khéng thé
tuong tng véi di u'ng nguyén (khdng nguyén gay phan tng qua man). Sau khi IgE g&n
vGi di ing nguyén va gin véi bach cdu ua kiém thi bach cdu nay sé tiét ra histamin va
serotonin gay phan img qua man kiéu tic thoi.

Gan véi bo thé

Mot s6 khang thé chi phan tng duoc vé6i khang nguyén khi cé su hd trg clia mot
loai protein goi 12 bd thé.
2.4. Nhirng nhém Ig chinh

IgG

Kich thuéc 7S, chita 3% carbohydrat. C6 nhiéu nhat trong huyét tuong (75%).
Cic khéng thé thuoc nhém IgG: khang thé tuin hoan, khiang thé opsonin, khing thé
gén b thé, khang thé trung hoa doc t6.

IgM
Kich thudc 15S. C6 néng d6 0,5-1,9 g/lit, chita 12% carbohydrat, c&u tao bdi 5
phan tir giéng nhau (10 day nhe, 10 day ning) tao thanh ng6i sao 5 cénh.

Trong bénh macroglobulin (trong mdu cé nhi€u globulin 16n) IgM tao thanh
nhiéu cao phan tir gdy do nhét cao trong mau nén phai rit huyét thanh ra va thay béng
huyét thanh khac.

[gM la khang thé ddu tién dugc tao thanh sau khi co thé ti€p xic khang nguyén
(giai doan mot cua dap ing mién dich). Nhung sau d6 chiing thodi hoa nhanh va IgG
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dugc thanh lap co nong do cao va c6 doi song dai hon (giai doan hai cta dap ing mién
dich). Hién tuong nay dugc dung trong chin dodn. IgM gia tang nghia la chi bénh méi
nhiém, néu IgM binh thudng, IgG tang thi bénh nhiém da lau.

Ap dung trong chin dodn & trudng hgp ngudi mang thai mic bénh Rubéon: thdi
gian 3 thang d4u mang thai cdn biét bénh da nhiém lau hay méi nhiém vi lién quan
dén di tat cia bao thai, néu nhiém trong thang ddu c6 85% con bi di tat, nhiém trong
thang thit 3 chi con 15% con di tat.

IgM that su khong bién déi 1a khdng thé anti A, anti B ciia khiang nguyén ABO
cling 12 khang thé chong lai khdng nguyén khong tuy thudc tuyén ic.

IgA
C6 1,4 — 4 g/L, chita 80% carbohydrat. Cé6 hai loai IgA:

— IgA huyét tuong: Kich thuéc 7S, 1a nhitng glycoprotein. Hai day nang va day
nhe IgA c6 trong huyét tuong & bénh u tuy.

- IgA tiét: C6 trong chit tiét nhu nuSc bot, nuéc mat, mii, nudc cuong phdi. IgA
ti€t c6 & mat ngoai ong tieu héa hay cudng phéi c6 tinh khing khuin do ngéan
chan vi khudn bidm vao niém mac.

IgD

Kich thuéc 6,5 S, c6 30mg/lit, chita 12% carbohydrat, c6 nong do thap trong
huyét twong. Thoi gian ban hiy 2-5 ngdy. Nhiém vu sinh ly it, rat it khdng thé thudc
nhém IgD.

IgE

Kich thuéc 8S, chia 11% carbohydrat c6 néng do rat thap trong huyét tuong:
100-200mg/lit. Thoi gian ban hity 2-5 ngay. IgE ¢6 nhiém vu trong phan ng qud man.

1l

Chat tiét

Chubi J

IgM

\=~—Chudi J
IgA bai tiét

Hinh 7.2. C4u trdc cla 5 loai khang thé
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TU LUGNG GIA: Chon cau tra 10i ding
1. Khang nguyén mudn gay duoc ddp iing mién dich cin
a. Pua vao bang duong chich c. Kém véi ta duge
b. C6 tinh chét la d. C6 tinh khdng nguyén
2. Phan tmg mién dich thé dich la phan tng bao vé co thé véi su tham gia ctia
a. Khdng nguyén va khing thé c. Dai bach bao va khang thé
b. Khang nguyén va t€ bao mién dich d. Tat ca déu ding
3. Khu khang nguyén la
a. Mot phan nho clia phan tir khdng nguyén gan vé6i khang thé mot cach chuyén biét
b. Phan xac dinh phan ng mién dich
c. Mot phan nhé ctia phan tir khdng nguyén kich thich su thanh l1ap khang thé
d. Phén protein c6 tinh mién dich
4. Antitoxin la

a. Huyét thanh chia khdng thé chuyén biét lién két v6i toxin va 1am mét hoat tinh

cua ching
b. Mot hop chat hdéa hoc chéng lai su tiét toxin
c. Mot loai khang thé chuyén biét lién két véi toxin va 1am mat hoat tinh cta ching
d. Protein lién két véi toxin va lam maét hoat tinh cta ching
5. Mién dich cha dong duoc thanh lap
a. Ngay khi co thé ti€p xic vdi tdc nhan gay bénh

b. Khi co thé ti€p xdc vdi tdc nhan gay bénh hay chung nglra bang vaccin sau 1

thoi gian
c. Trong tdt ca cac bénh nhiém

d. T4t ca déu diing
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Bai 8

PHAN UNG HUYET THANH

MUC TIEU
1. Néu duogc y nghia cia cdc phdn ting huyét thanh hoc.
2. Phan biét dugc ddc diém ciia cdc phdn iing huyét thanh hoc.

3. Nam dugc nguyén tdc va img dung ciia cdc phdn iing huyét thanh hoc.

1. DAl CUONG
Phan ung khing nguyén-khéng thé con dugc goi 1a phan tng huyét thanh vi
thong thudng huyét thanh chita khang thé ctia bénh nhan.
Tir cu6i the ky XVIII, phan tng huyét thanh 1an déu tién di duoc ding trong
phong thi nghiém dé chdn dodn bénh nhiém.
Do tinh chuyén biét va nhay cam cao, phan ng khang nguyén-khang thé ngay
nay dugc su dung rong rai dé chin doan lam sang:
— Tim khang thé trong huyét thanh.
— Nhan dinh vi sinh vat gay bénh.

— Do su gia tang khang thé trong mdu dé nhan dinh cé bénh nhiém.
2. DAC PIEM CUA PHAN UNG HUYET THANH

Phan ting huyét thanh xay ra giita khang nguyén va khang thé chuyén biét. Trong
mot s6 trudng hop c6 thé nhan dinh mot phan tng huyét thanh mot cach don gian I
dat cac chat phan tng lén lam kinh va quan sat phan tng. Tuy nhién, phan tng huyét
thanh khong hoan toan truc ti€p, su lién két khang nguyén-khang thé chi 1a su lién két
1:1, ¢6 thé khong quan st dugc, nén cin mot giai doan thit hai v6i hé théng chi thi.
Nho d6 c6 thé quan st dugc phan tng.

Mot han ché khdc ctia phan tng huyét thanh hoc 1a khang nguyén hay khang thé
can phdi pha loang nhiéu lan dé c6 mot nong do thich hop nhit cho phan tng. Vi vay
cdn phéi xdc dinh nong do thich hop nhit ctia khang thé dé phan tng v6i mot khang
nguyén chuyén biét dugc t6t nhét. D6 1a ty 1é khang thé trong dung dich.

154 http://tieulun.hopto.org




Hapten ciing 12 mot yéu t6 quan trong trong phan tng huyét thanh hoc bdi vi n6
la mot phan cla khang nguyén. Ching chi ¢6 mot vi tri xac dinh khang nguyén. Ngudi
ta cho hapten lién két véi mot chat mang nhu polystyren. Khi d6 né€u hapten lién két
v6i khang thé c6 thé quan sdt dugc phan ung.

3. CAC LOAI PHAN UNG HUYET THANH

3.1. Phan ing trung hoa

Phan tng trung hoa la phan @ng huyét thanh trong d6 dién ra su trung hoa gilra
khang nguyén va khang thé. Phan tng nay thudng dung dé€ nhan dinh doc t6 va khdng
doc t6, virus va khang thé chong virus.

Binh thudng, mot luong nhod khang thé khong thé nhan biét dugc phan ting trung
hoa, cAn phai tiém né vao thd vat thir nghiém dé xac dinh.

Vi du: Xéc dinh doc t6 botulin trong thuc phdm. Doc t6 nay lam chét thd thi
nghiém, nhung néu thuc phdm dugc tron véi antitoxin cia doc t6 nay, doc t6 s€ khong
con tdc dung trén thd. Nguoc lai, néu doc t6 dugc san xudt bdi nhitng loai vi sinh vat
khdc thi s€ khong c6 su trung hoa va thd van chét.

3.2. Phan (rng két tua

A Ving
Ving du khang thé ~ canbang Vung du khang nguyén

> <& »
P> < >

., [KTde| *+ + + + +]0 Ol O O O O
Phannéi { KNdu| 0 0 o 0 o0 ©Of + + + +
—

Khang thé
bi két tGa

Khang nguyén dudc thém vao

Hinh 8.1. Budng cong két tla clia mét khang nguyén
vdi moét khang thé chuyén biét
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Phan tng két tha 1a mot phan ung huyét thanh trong d6 c6 hang ngan phan tir
khang nguyén-khéng thé lién két v6i nhau & nhitng vi tri xac dinh, tao thanh mot dang
mang ludi. Nhimg mang 1u6i nay tao thanh nhitng phan két tha 16n va san phdm phan
tng c6 thé quan st dugc bang mét thudng.

Phdn (ing két tha c6 thé tié€n hanh trong moi trudng 16ng hoc trong gel.
Phdn ing két tua trong méi truong long

Khang nguyén va khang thé & dang hoa tan dugc chia trong nhiing 6ng nghiém.
Phdn ing khdng nguyén-khdng thé s& cho két tia nhiéu nhit & viing can bing. C6 thé
quan sit dugc bang céch cho vao mot loat 6ng nghiém di chia mot luong khéng thé
nhat dinh méi 6ng mot luong khéng nguyén véi néng do tir thap dén cao.

Phdn iing két tua trong gel

Khang nguyén va khang thé c6 thé khuéch tén trong gel véi t6c d6 khac nhau tiy
thuoc ban chat. Thuong diung gel ban léng (agarose). K§ thuat nay duoc Jacques
Oudin mo6 ta 1an déau tién nam 1946. Trong nhitng 6ng nghiém phén tng, ngudi ta dé
dung dich khdng nguyén ngan cich véi dung dich khang thé bdi mot 16p gel (hinh
8.2.A). Nhiing phan tir khdng nguyén va khang thé s& khuéch t4n va tiép xic v4i nhau
tao nhitng vong két tia c6 thé thay dugc. Ky thuat nay goi 1a khuéch tan hai 14n va mot
chiéu vi ca khang nguyén 14n khang thé déu khuéch tan.

} Khang nguyén Khang nguyén

1l
““ Ving
; 2 trung tinh
Khang huyét thanh

111

Khang huyét thanh
\__/ \__/

A B .

Hinh 8.2. Cach bé tri phan (ng két tha trong gel

A. Khuéch tan don theo mét chiéu.
B. Khuéch tan hai lan theo hai chiéu.

C. Khuéch tan hai lan theo hai chiéu. Nhitng mdi tén chi hudng
khuéch tan, nhitng vach den chi cac dai két tla duc.

i

J
|
L=t http://tieulun.hopto.org 1



Mot ky thuat khdc goi la khuéch tdn hai l1dn va hai chiéu da dugc Orjan
Ouchterlony 4p dung nam 1948. Trong ky thuat nay, khdng nguyén va khang thé duoc
dé trong nhimg 16 duc chia ban thach agarose. Khdng nguyén va khang thé s& két tua
tao thanh nhitng dudng & ving can bang (hinh 8.2.B, C). K§ thuat nay dugc dung dé
xdc dinh céc loai khang nguyén va khdng thé chua biét va khao sét thanh phén héa hoc
c6 trong nhiéu loai khiang nguyén.

Ky thudt mién dich dién di

Mot hén hop khiang nguyén dugc dat trong cdc giéng duc trén ban thach trang
trén lam kinh, duoc ndi véi mot dién trudng. Khang nguyén trong hén hop khuéch tén
trong gel tly theo dién tich phan tl cia ching. H6n hop khing thé duoc cho vao mang.
Pem ¢ mang phan ing, khdng nguyén va khdng thé s& khuéch tin vao trong gel. Khi
khang nguyén gap khing thé tuong ting, cung két tia s& duoc tao thanh. Dya vao viéc
dénh gi kiéu sdp xép chia céc cung két tha va so sédnh véi cdc chudn da biét c6 thé thu
duoc cdc thong tin 1am sang hay nghién ctru. C6 thé phdi hop ky thuat khuéch tén va
ky thuat dién di dé xdc dinh khang nguyén. Hon hop khang nguyén sé dugc chay dién di
trén ban thach agarose sau d6 cit mot doan agarose theo chiéu dai ban thach va cho vao
d6 dung dich khang thé da biét r6i dem 1, khang nguyén va khang thé dac hiéu s& khuéch
tan tao thanh nhimg duong két tua (hinh 8.3).

3.3. Phan (tng ngung két

Phéan tng ngung két 1a mot loai phan tng huyét thanh, trong dé khéng thé phan
iing v6i khdang nguyén trén bé mat clia cdc phan tir va dan t6i su tu tap ching hay su
ngung két.

Phdn itng ngung két gidn tiép

Khéng nguyén dugc hdp thu trén bé mat nhitng hat latex, polystyren, hong cau,
vi khudn hay vat mang khac. Huyét thanh khdng s& dugc cho vao nhiing vat mang nay.
Phan ttng nay cho két qua it nhay hon phan tng két tha.

Phdn ting ngung két hong cau

Phan ting nay quan trong dé nhan dinh nhém mau. Ngoai ra, mot vai loai virus
¢6 kha niang ngung két héng cAu dung dé tim khang thé virus. L4y huyét thanh bénh
nhan cho lién két v6i virus nudi trong phong thi nghiém, sau d6 cho héng cau vao. Néu
huyét thanh c6 khéng thé, héng cdu s& khong bi ngung két. Py la thit nghiém tc ché
ngung két hong cau.
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Hén hop
Khang nguyén

— | ey —1 Agarose

I

Dién di

Khang nguyén

A
o5 oy §

O

Mang ch(ra dung dich khang thé

U va khuéch tan

Hinh 8.3. Ky thuat mién dich dién di
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Hinh 8.4. Hinh &nh clia phan (tng ngung két

Phan (g trén lam kinh. T€ bao Salmonella dugc tron véi khang thé clia Salmonella & bén
phai va trén véi dung dich mugi sinh ly khéng c6 khang thé & bén trai. Cac cum vi khuén nhin
thdy bang mat thu’0ng & bén phai la bang ching c6 su ngung két (a). Anh chup bang kinh hién
vi dién tlr cac héng cau ngusdi bi ngung két bdi cac khém nhd clia Mycoplasma pneumoniae,

nguyén nhan gay viém phdi khéng dién hinh (b).

3.4. Phan (rng két bong

Phéan tng nay c6 nguén goc tir sy két tha va ngung két khang nguyén c6 trong nhiing
phdn dugc tich ra tir t€ bao, s& phan tng véi khang thé tao thanh nhimg tha bong.

Vi du: Phan ing VDRL (Venereal Disease Research Laboratory) diung dé phat
hién mot cdch nhanh chéng vi khudn giang mai. Khing nguyén cta vi khuén la
cardiolipin dugc chiét bang cén. Sau khi hoa tan trong dung dich dém, cardiolipin s&
¢6 dang tha trang nhu sita. Thém huyét thanh clia bénh nhan vao. Néu huyét thanh
chia khing thé giang mai, phén tir két tha clia khing nguyén s& phan tng v6i khang
| thé va chiing s& két dinh vao nhau tao két thia bong nhe nhang. Quan st dudi kinh hién
vi, ghi nhan sy hién dién cla khang thé. Phan tng VDRL chi 1 phan ing do tim ban
ddu (c6 trudong hop duong tinh gia).

3.5. Cac phan irng khac
Phan iing c6 dinh bé thé

B6 thé 1a mot nhém protein ky hiéu C,, C,, C,, C, ... ¢6 trong co thé ngudi va
mhi€u loai thd c6 nhiém vu trong bao vé co thé va trong phan ting mién dich.
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Bao vé co thé

B4 thé c6 vai trod trong qud trinh ly gidi vi khuén. Khang thé muén ly giai duoc vi
khudn phai c6 bé thé.

Trong phdn img mién dich: Phan tmg b8 thé dugc Jules Bordet va Octave
Gengon phat hién nam 1901. Sau d6 dugc dung dé chdn dodn bénh giang mai. Ngay
nay vin ding dé tim khéng thé clia nhiéu loai virus, ndm va vi khudn. Vi du tng dung
trong khao sat chin doan bénh giang mai. Dung khdng nguyén dudi dang hapten cua
Treponema palidum. Biét khiang nguyén tim khéng thé trong mau bénh nhan. Tuy
nhién phan tng khang nguyén-khédng thé trong truong hop nay khong thay dugc béng
mét thudng nén cin mot phan tng thit hai dé phat hién, d6 1a phan tng ly gidi hong
ciu. Quad trinh nay gom hai phan ting:

Phdn ing 1:

Khang nguyén + Huyét thanh bénh nhan di loai bd thé + BS thé (dé & 56°C trong
30 phit).

C6 hai truong hop:

— Huyét thanh c6 khéng thé nhung khong thdy duoc phan ing.

— Huyét thanh ngudi bénh khong cé khéng thé.

Phdn irng 2: Phan ing phét hién bang su ly giai héng cau ciru.

Hong cdu clu + Huyét thanh thd khing héng cdu ciru (da loai bd thé)

Sé thdy c6 su ly giai hong cdu phéng thich mau do.

Phoi hop hai phdn tng trén:

Hong cdu ciru + Hemolysin + Khéng nguyén giang mai + Huyét thanh bénh
nhan + B4 tic thé.

Co hai truong hop:

— Huyét thanh bénh nhan c6 khang thé: bd thé gan véi khéng thé ctia bénh nhan,
sé khong con bé thé, do dé héng cdu ciru khong bi ly giai nén khong cé mau
do. Két luan c6 méac bénh.

— Huyét thanh bénh nhan khong c6 khdng thé: B6 thé con tu do s€ gan véi khéng
thé ctia huyét thanh khang héng ciu clru, do d6 c6 su ly gidi héng cau ciru nén
c6 mau do. Két luan khong mac bénh.
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U 90 phat U 2 gio
e —_—
37°C 37°C
Ong thir nghiém Thém chét chi thi
(a) (b)

Héng cau khéng ly giai

", Héng cau ly giai

— 7.
C :Béthé
H : Hem:Iysin

RBC: Héng c4u clru
Ag : Khang nguyén
Ps : Huyét thanh bénh nhan

Hinh 8.5. Phan (ng c6 dinh b& thé

Ky thuat khang thé huynh quang

Phan tng dugc thuc hién trén lam kinh do su két hop khdang nguyén va khang thé
- va mot chat phat quang. Khi phan ing xay ra s& c6 su phat quang néu soi dudi 4nh
sdng tir ngoai hay kinh hién vi huynh quang.

Phan tng khéng thé huynh quang c6 thé truc ti€p hay gian tiép.

http://tieulun.hopto.orlg59



Thém huyét thanh

/ bénh nhan

Xoan khu&n dugc cd

D/

(a)

Thém khang thé khang
globin dugc danh dau

:

Ag + Ab + Ab*

(d) (e)

Hinh 8.6. Phan (ing FTA - Abs (Fluorescent Treponemal Antibody Absorption)

Vi khuén giang mai dudc ¢ dinh 1én lam kinh (a), thém huyét thanh cGa bénh nhan (b),
sau dé thém vao khang thé khang globulin cé danh d&u, dugdc san xuét béng cach
tiém khang thé vao tha. Sau d6 quan sat lam kinh dudi kinh hién vi huynh quang (c)

Néu huyet thanh bénh nhan chira khang thé khang vi khudn giang mai, khang thé sé
gén lén bé mat vi khudn. Sau d6 khang thé khang globulin sé két hgp vdi nhimng khang thé
nay, vi khuan sé phat sang (d). Néu huyet thanh khong c6 khang thé sé& khong c6 su
tich tu khang thé trén be mét vi khu&n va khang thé khang globulin sé khéng tich tu
trén bé mat ma van nam trong dung dich va vi khuén khéng phat sang (e).

Phuwong phdp truc tiép, chit nhuom mau huynh quang dugc gén véi khang thé
da biét, sau d6 khang thé s& két hop véi khang nguyén (Vi du: vi khudn c6 thé c6 chia
khang nguyén). Néu su phong dodn 1a ding, khang thé dich sé tich tu trén bé mat
nhimg phan tir khidng nguyén va nhitng phan tir nay s& phat sdng dui kinh hién vi
huynh quang.
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Phuong phdp gidn tiép dugc minh hoa trong phan ting FTA - Abs (fluorescent
treponemal antibody absorption test) dé chin doan vi khuin giang mai (hinh 8.6).

Ky thuat nay duoc sir dung rong rai dé tim khdng nguyén. C6 thé phat hién vi
khudn trén phién kinh, virus gan trén vat mang.

Phuong phap dinh lugng bing mién dich phéng xa (RIA)

Phuong phédp nay c6 do chinh xédc cao, dugc dung dé do néng do cic khing
nguyén c6 trong luong phan tir nho nhu hapten. Ngoai ra con thich hop cho viéc dinh
lugng khdng nguyén trong bénh viém gan virus cling nhu nhitng san ph4m hormon,
insulin va mét vai dugc phdm. Mot trong nhitng uu diém ciia phuong phdp nay 1a c6
thé xdc dinh dugc mot chat v6i néng do nanogram.

RIA duoc thuc hién dua trén su gin cdc khang nguyén da dugc danh diu bing
chit phong xa va nhiing khang nguyén can dinh lugng trén nhitng vi tri clia khang thé.
Pem tron mot luong xdc dinh khang nguyén danh dau v6i mot luong khang thé xéc
dinh va mot lugng khang nguyén chua biét. Phic hop khiang nguyén - khang thé duoc
tao thanh s€ duoc tach ra va do tic dong phéng xa. Bing cich do tdc dong phéng xa
ciia khdng nguyén tu do con lai sau phan Ung ngudi ta cé thé tinh s6 phan trim cta
khiang nguyén danh diu da lién két v6i khang thé bing ty 1¢ B/F. Ty 1é nay sé tuong
duong ty 1¢ cta khdng nguyén khong ddnh dau lién két v6i khang thé, bdi vi ca hai
khdng nguyén ddnh diu va khong danh dau déu c6 kha niang tim nhitng vi tri trén
khdng thé nhu nhau.

Nong d6 cta khéng nguyén khong ddnh ddu chua biét sau d6 duoc suy ra trén
mot duong bi€u dién chudn. Pudng biéu dién dugc thanh lap dua trén co s& thay déi
nhitng lugng khéng nguyén khong dank ddu gan véi khang thé va xé4c dinh ty 1é phin
tram khang nguyén lién két/khang nguyén tu do (ty 1é B/F clia khiang nguyén cin dinh
lvong bang ty 1& B/F cta khang nguyén danh ddu).

Phuong phép nay chi dung trong nhitng phong thi nghiém chuyén biét.
4. KY THUAT MIEN DICH MEN (ELISA)

Phuong phédp nay ciing c¢6 do chinh x4c cao nhu phuong phap dinh luong bing
mién dich phong xa nhung khong cin c6 nhiing trang thiét bi dat tién.

1
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Phan xa KN
phong xa (Ag*)

S Phan tir KT

i Y%

Phan t&r KN (Ag)
khong danh dau
(can phat hién)

()

KN Phéng xa

Gén véi KN du (Ag*)
(Ag*Ab)
colte
L e O

KN khong danh

dau du (Ag)
Gan véi KN 000
o
(AgAb) o
(f)

Khang nguyén danh dau vdi lugng xac dinh (a) dugdc tron v@i khang nguyen khong danh dau

can dinh lugng (b) C4 hai dugc ph0| hop vdi khang thé dac hiéu (c). Vi moi phan tu khang thé

cb 2 vi tri phan {tng, nén mot s& sé gan vdi khang nguyen danh dau va mot s6 gan von
khang nguyén khong danh dau (d). Sé vi tri dugc gan phu thuéc néng d6 khang thé,
van con mét lugng khang nguyén moi loai thira ra (e),(f).

Sau khi do tac déng phéng xa, tinh ty 1& B /F bang cong thic:

B_ KNIk (Ag*Ab) _

F KNtd(Ag*)

_KN (AgAb)
KN (Ag)

Chiéu gia tri B /F Ién dudng cong chuén suy ra lugng khang nguyén tuong (ng.

52% 40
20

Phan tram khang nguyén B/F

140

120 |- Pudng cong chuén

100 |-
80 - ’ )
&0 L B/F = 52% = 16 ng khang nguyén

Lugng khang nguyén

Hinh 8.8. Ky thuat dinh lugng bang mién dich phéng xa
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Khang thé khang Cd chat chuyén

globin lién két véi Phan tir sang mau vang cam

Khang thé HIV trong enzym co chét

mau huyét thanh
@ [ \ %

g—/‘a - & - ()

Khang nguyén
HIV

Hinh 8.8. Ky thuat ELISA tim khang thé cta HIV

Hat nhua dugc bao bang khang nguyén HIV dem phéi hop v8i huyét thanh bénh
nhan. Néu huyét thanh chira khang thé HIV, khang thé gan véi khang nguyén trén mat hat
(a). Hat bay gid dudc U v6i khang thé khang globulin da dudc gan enzym peroxydase clia

cay cai ngua. Khang thé gan véi khang thé trén hat va tich Iy enzym (b). Cd chéat clia enzym
dugc cho vao va dem G (c). Mau vang cam xuat hién trong hén hdp khi enzym chuyén co
chat thanh hgp chat c6 mau, diéu nay la dau hiéu duong tinh clia khang thé HIV.
Né&u khéng c6 mau, thir nghiém 1a &m tinh, nghia la khéng cé khang thé (d).

Nguyén tdc: Khang thé hoac khdng nguyén dugc gin trén mot bé mat ciing va sau dé
s€ két hop 16p nay véi cac vat liéu phan tng. Hé théng enzym sau d6 dugc lién két véi phitc
hgp. Rira bd enzym con du va do luong enzym da tic dong bang mady do quang.

Ky thuat ELISA c6 thé thay déi dua trén viéc ngudi ta mudn xac dinh khang
nguyén hay khang thé. Pha ran c6 thé 1a nhitng hat bi, dia gidy, phi€n nhua va hé théng
enzym c6 thé 1a phosphatase kiém. K§ thuat nay ciing c6 thé dung dé dinh luong bing
cach do mot lugng khdang nguyén hay khéng thé phan @ng vé6i enzym - co chat. ELISA
duoc thuc hién trén nhitng bo kit véi gid khong dat va duge dung rong rai trong phong
thi nghiém huyét thanh hoc.

. TULUQNG GIA: Chon cau tra 1oi ding

1. K§ thuat dung phat hién hén hop khiang nguyén:

a. Khang thé huynh quang c. Ngung két
b. ELISA d. Két tua trong gel
i 2. Céc y€u t6 anh hudng két qua trong ky thuat khang thé huynh quang:
a. Ban chat cta chat phat huynh quang c. K¥ thuat cd nhan
b. Ban chét cta khang thé d. Thiét bi phat hién huynh quang
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3. ELISA cho két qua chinh xac hon céc phan tng huyét thanh thong thudng khéc vi:
a. C6 su tham gia ciia enzym c¢. Nho thiét bi do mau chinh xéc

b. C6 su lién két khang khang thé va d. T4t ca
enzym chuyén mau co chat

4. Uu diém clia phan tng huyét thanh:

a. Nhanh chéng c. Dé thuc hién
b. Chinh xéc d. a, b ding

5. Cdu tric quyét dinh tinh dac hiéu trong phan ng huyét thanh:
a. Khéng nguyén c. Khadng thé
b. Hapten d. Tat ca

TAI LIEU PQC THEM
1. Pham Vian Ty. Mién dich hoc. NXB Dai hoc Quéc Gia, 2001.

2. Daniel P. Stites & al. Basic and clinical immunology. 6" edition, 1987.
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Bai 9

PHAN UNG QUA MAN

MUC TIEU
1. Phan biét duoc phan iing qud mdn va mién dich.
2. Ndm duoc ddc diém, phan loai cdc phdn iing qud mdn.

3. Néu duogc nhitng iing dung va cdch tri liéu doi voi mot so6 phan iing qud man.

Phan ting mién dich cé tinh chét bao vé co thé. Nhung vao nam 1902, Portier
va Richet da nghién cttu tinh doc cua dich chiét hai qui thdy cé hién tugng la: khi
tiém vao ché lan hai dich chiét nay cdach 14n mot ba tudn thi ché chét sau vai phiit.
D6 1a su phan vé. Sau d6 hién tugng nay dugc tim thdy & bo vdi nhiéu khiang nguyén
khong doc.

Von Pirquet dung tir di @ng dé chi hién tugng trén. Pay 1a mién dich hu héng déi
v6i mot chat xam nhap lan thi hai. Vay su qua man la tinh trang bao vé hu hong gay
nén boi khang nguyén va phan ing bénh. Phan dng chi xay ra khi khdng nguyén xam
nhap lan hai, khang nguyén duoc goi 1a di ing nguyén (allergen). Do d6 mién dich 1a
su gia tang sitc d€ khang con di ung 1a su gia ting nhay cam.

1. QUA MAN VA MIEN DICH

Qué mén 1a moét hinh thic ctia mién dich, tuy nhién gita qua man va mién dich
¢6 su khac biét nhu sau.
1.1. Giéng nhau

— Qué man hay mién dich déu cin su gy nhay va mot su kich dong. Su xam nhap
ctua khdng nguyén lan thir hai mdéi gay tai hai. Diéu nay duoc luu y khi st dung
dé tiem huyét thanh tri liéu.

— Co ché ciing 1a phan iing khdng nguyén-khdng thé hoic phan ting do t€ bao.

— Su qua man va mién dich déu c6 thé di chuyén bang huyét thanh c6 chita khing
thé hay lympho bao nhay cam.
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1.2. Khac nhau

Khac biét chinh 12 phan tng qui min c6 tinh chét cd nhan gay bat lgi, mién dich
¢6 tinh chat phé bién cho nhiéu ngudi, 1a phan tng c6 loi.

2. PHAN LOAI
Ngudi ta phan loai phan tng qua man theo thoi gian xay ra phan \ng, khi khang
nguyén xam nhap 1an hai. Su phan loai nay ciing phan dnh co ché phan tng.
2.1. Phan (ng kiéu tirc thoi
Khang thé 1a IgE, phan Gng xay ra dudi 15 phiit sau khi khdng nguyén xam nhdp
lan hai va kéo dai 30 phit gom phan vé va atopy (tang di Ung).
Phan tng phan vé (anaphylaxis)
Phdn ing thuc nghiém
Qud trinh thir nghiém
Vi du: Thir nghiém & chuot lang gém 3 giai doan:

—  Giai doan 1: Gay nhay. Can mot khang nguyén thich hop (tiém 1 pg protein).

—  Giai doan 2: Cho 2-3 tudn dé cho Ig gan lén t€ bao da nhan va kiém. Sau khi
khdng nguyén gin lén khang thé, t€ bao nay s& phong thich nhiing chat trung
gian gay tai hai trong vong 3-5 phut.

— Giai doan 3: Giai doan kich dong. Phai dung lai khang nguyén gay nhay & liéu
cao dé c6 nhiéu phirc hop khing nguyén-khdng thé trén t&€ bao, tit d6 méi cé du
chat trung gian gay tai hai.

Phan iing

—  Phan tng téng quat : Phan tng xay ra khip co thé. O chuot lang néu tiém khéng
nguyén vao mach méu & giai doan kich dong thi sau 1-3 phut c6 thé c6 soc gly
nghet thé do co that cuong phdi, mili, hau réi chét.

Tét ca di ing nguyén déu gay mot kiéu triéu chiing nhu nhau trén co tron nhung
khong chuyén biét. Vi du: chuot lang bi nghet thd; tho bi truy tim.
— Phan tng trén da: Néu tiém khdng nguyén vao da cla tho da gay nhay, noi tiém

sé& do va sung, sau 30 phiit thi hét.
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— Phéan vé thu dong: Xay ra khi di chuyén phan vé hay di chuyén tang cam. Néu
tiém huyét thanh ctia chudt lang da gay nhay vao chuét lang binh thudng thi noi
tiém sé dugc gay nhay sau 24 gio. Luc d6, tiém khang nguyén vao mach méu
cung v6i phdm mau Bleu Evans thi ché tiém huyét thanh ¢6 mau xanh do gia
tang thim thau mao quan.

— Phén vé trén co quan: Phan vé trén co quan riéng 1é. Pem tir cung cét tir chuét
lang da gay nhay cho vao dung dich Tyrode réi cho khang nguyén vao, tir cung
s€ co giat. Phan ting nay ching to tic dong cua khang nguyén trén co tron.

Phdn vé o nguoi
Phdn vé tong qudat
Phan ng xady ra sau 5-15 phut, t6i da l1a nira gid sau khi tiém liéz kich dong.

Biéu hién ngta, khé thd, truy tudn hoan, s6c, chét do phu cuéng hong, ngimg hoé hip
va loan tim. Phan vé kiéu nay xay ra véi dugc phdm, noc ran, noc ong.

Phdn vé trén da

Néu tiém di tng nguyén vao da mot ngudi da dugc gay nhay thi 2-3 phit sau s€
nglfa noi tiém, néi mun xung quanh hodc bao bdi mot ving ban do, dat kich thudc t6i
da sau 10 phut, kéo dai khoang 20 phuit roi tir tir bi€n mat.

Tang di ung

Su phan vé téng qudt tai hai nhung hiém. Ngugc lai tang di tng chiém t6i 10%
dan s6. Chiing ta c6 thé di ing vdi di @ing nguyén trong moi trudng xung quanh. Hién
twong di ing dugc biéu hién boi nhitng triéu ching boc phat va phan ung trén da. Tang
di tng c6 xu hudng di truyén trong gia dinh.

Ngudi méin cam c6 thé bi gay nhay bdi di tng nguyén trong moi trudong do hit
vao di &ng nguyén (phin hoa, bui ...) hay do an. Biéu hién thong thudng & dudng ho
hdp gy viém mii hay suyén. Khidng nguyén vao mili gy sung, viém phéan 16n do
phin hoa. Di tng do thitc an gay ra & dudng tiéu héa (ngia, néi may day do an 6c,
tom, cua).

Suyén di ing c6 nhitng triéu ching nhu nghet cuéng phéi, chdy miii, c6 thé diéu
tri bing khang histamin, diéu tri co cuéng phdi dung theophylin. Nén diéu tri ph6i hop
t6t hon. Khi néi may day dung thudc khang histamin.

Tric nghiém cua phan ing tic thoi
Trdc nghiém trén da: Tiém di Gng nguyén trong da (0,1 ml) sau 3-5 phiit s& c6

nglta noi tiém roéi man do.
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Nho mdt: Nhé vao mot mat dung dich khang nguyén réi nhd vao mat kia dung
dich muéi sinh ly, mat ngta d6 & chd nho di ing nguyén.

Phan img P-K (Prausnitz-Kustner)

o) ngudi min cam nhung phan tng trén da c6 thé doéi khi khong cho két qua.
Nguoi ta tiém vao da nguoi nay huyét thanh cua nguoi da gay nhay cam. Sau dé cho di
(ng nguyén, sé cho phan @ng néi ban do. Phan tng nay dé chan dodn ngudi c6 di ng
hay khong.

Triliéu
Duoc phdm
Nguyén tdc: Ngan chian su phéng thich clia chat trung gian hay tc ché chat trung gian.
Triliéu:
— Ngan chan su phéng thich cta chat trung gian AMP..

— Chong lai chat trung gian: dung khang histamin, chi cong hiéu trong viém mii,
viém két mac, n6i mé day, trudng hop s6c¢ thuéc khdng histamin chi 1a chét phu.

— Phan ing phan vé tong quat dung adrenalin.
— Hen dung khang histamin.
— Viém da dung corticoid.
Su gidi phdn vé
Cdp tinh
Tai hai cta phan vé 1a do phéng thich 6 at mot lugng 16n chat trung gian.

Néu tiém mot lugng nho di tng nguyén cach nhau 15 phuit thi phic hop di tng
nguyén-IgE c6 it nén khong c6 nhiéu chat trung gian phéng thich gay tai hai. Phuong
phdp nay dugc dp dung dé dung huyét thanh tri liéu hodc dugc phdm cho ngudi ting
cam vGi tat ca su de dat.

Man tinh

Cho di ung nguyén cdch tudn vao ngudi min cam, di Ung nguyén nay s€ tao
khang thé ngan chan IgE xuit hién & huyét thanh. Néu ngudi min cdm gap di ing
nguyén, IgG ngan chan khong cho di ting nguyén gap IgE.
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2.2. Phan tng ban cap tinh

Khang thé 1a IgG hay IgM, phan ng xay ra sau 1-3 gid va kéo dai 10-15 gio do
phitc hop mién dich khdng nguyén-khéng thé. Phan tng loai nay gbébm bénh huyét
thanh va phan tng Arthus. Khi phitc hop khdng nguyén-khang thé c6 thé giam troug
moé va tao vét thuong: phan tng Arthus. Néu phic hop khdng nguyén-khang thé di
chuyén trong mdu, réi gin vao t€ bao than chang han, gay viém ti€u cdu than dan dén
bénh huyét thanh.

Khang nguyén (thuong 1a hapten) con gan trén t€ bao mdu réi khang thé gin vao
khdng nguyén tao phic hop mién dich véi su hd trg cla bd tic thé s& ly giai t€ bao
mau gay thi€u mau tiéu huyét.

Phan iing Arthus

Khang nguyén gan vio md, nhét 1a mang trong cua mach mau. Khang nguyén
xam nhap lan hai két hop véi khang thé va tao két tia vé6i su hé trg cua b6 tdc thé,
phitc hop nay gay tu tap bach cdu hat. Do d6 néu diét phic hop sé gay ly giai mang t€
bao 1am phéng thich lysozym tao viém mach va hoai tir mo.

Bénh huyét thanh

Xay ra do tiém huyét thanh tri liéu khic loai, nghia 1a tiém mot luong 16n protein
la, sau mot tudn lugng protein giam do di héa nhung khang thé da duoc thanh lap doi véi
protein con lai. Vi c6 du khang nguyén nén phitc hop khang nguyén-khdng thé khong
dugc sa thai hét boi hé thong ludi noi mo. Phic hop mién dich di chuyén theo médu cé

thé gin vao t&€ bao va dac biét 1a cudn tiéu cdu hay t€ bao mach mau tao viém mach.
3. PHAN UNG KIEU CHAM

Xay ra sau 1-2 gid va kéo dai nhiéu gio dén nhiéu tuan.
3.1. bai cuong

Néu tiém khang nguyén trong da cua nguoi da gay nhay thuong s¢ gay phan ng
cuc bo. Phan iing xay ra sau 24 gid bang mot not dudi da. D6 la phan (ng qua man
kiéu cham khdc véi phan tng Arthus (30 phit dén 10 gio).

Qud man kiéu cham la mot dang cua mién dich t€ bao tuan hoan khong c6 su

' tham du ctia khdng thé.
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O da c6 t€ bao Langerhans 1a mot t€ bao c6 nhiém vu nhan khang nguyén nhung
khong thuc bao va c6 vai trd trong phan ing qua méan kiéu cham.

3.2. Nhimg loai phan iing qua min kiéu cham
Phdn ting qud mén kiéu cham gém hai giai doan:
— Giai doan cam (ing (gay nhay): Thoi gian nay co thé tiép xidc véi di ting nguyeén.
— Giai doan biéu 10: Khi khang nguyén xam nhép da tao phan tng cuc bo dic biét.
Phan {ing qua man kiéu cham sau bénh nhiém
Phan ing tuberculin
Co thé bi nhiém bdi vi khudn lao hay tiém ngira bing BCG tr& nén qud mén véi
cdu tir cha vi khudn lao. Pha cdm ting xdy ra trong vai tudn. Sau d6 néu tiém tuberculin
(chiét xuat protein cta vi khuin lao) trong da thi sau 24 gio noi tiém ¢6 mot ban do,
dat kich thudc t6i da sau 48-72 gid. Tuberculin lic ddu dugc sir dung 1a vi khudn lao
OT (Old Tuberculin). Hién nay dung PPD (Protein Purified Derivative) tir OT lam tinh
khiét. Phan tng tuberculin chimg minh co thé di tiép xdc véi vi khudn lao hay di
ching ngira. Phan tng nay 1a dang qua mén kiéu cham c6 dién. Su kién nay c6 thé xay
ra trong phéi gitip gidi han vi khudn tai ché. Phan tng tdng quat clia tuberculin c6 thé

thuc hién bang cich tiém vao phiic mac ctia chuét lang dé gy sot.
Phdn teng sau bénh nhiém khdc

Phan ting sau bénh nhiém c6 thé xay ra véi nhiéu vi khuén khac nhu Brucella, tit
vi khudn nay chiét duoc brucellin ciing cho phan ing qui man kiéu cham & ngudi tiép

xuc vai Brucella.
Phan iing qua man kiéu cham do tiép xic 6 da (viem da do tiép xic)

Nhiéu chat c6 phan tir luong thap dudi 1.000 dalton c6 thé phdi hop véi protein
trong da dé tro thanh di tng nguyén. Khi tiép xiic 14n tha hai s& gay viém da do tiép
xuc. Nhimg chat nay rat da dang nhu m§ phiam, thuSc nhuém téc, xi mang, son mai,
Co™ He" ...

Mot bénh kha phé bién 1a viem da do tiép xiic 12 bénh eczema-di ng do tiép xiic
vOi cdc chat ké trén. Tri liéu 1a 1am vo tring vét thuong va sit dung corticoid nhung van

dé chinh la tranh ti€p xic véi di ing nguyén.
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3.3. Phan (ng qua man kidu cham va bao vé chéng bénh nhiém
Mién dich t&€ bao c6 tic dung quan trong chéng vi sinh vat ndi bao nhu vi khuén
noi bao, virus nodi bao bang hai céch:
— Phén tng viém véi su tu tap dai thuc bao c6 tinh diét vi sinh vat cao.
— Tao t€ bao lympho T, chong t€ bao nhiém virus, nhiém khudn.

Tuy nhién phan @ng qua mén kiéu cham duong tinh d6i v6i mot loai vi sinh vat
khong c6 nghia la co thé dugc bao vé. Mot ngudi c6 tuberculin duong tinh thi da bi
nhiém vi khudn lao chi khong phéi sa thai vi khudn lao. Day la phan dng mién dich
hu hong.

TU LUQNG GIA: Chon cau tra 10i ding

1. Su qud man khdc vdi sy mién dich & cho:
a. C6 su tham gia cla t&€ bao mién dich
b. C6 su tham gia clia khéng thé va t&€ bao mién dich
c. C6 su tham gia cua dai thuc bao
d. C6 tinh ca nhan
2. Tinh chét ctia phan ng tang cam kiéu tirc thoi:
a. Xay ra do su két hop khang nguyén-khang thé
b. X4y ra khip co thé
c. Luon gay tur vong
d. Xay ra ¢ lan dau ti€p xic khang nguyén
3. bic diém cua tang di Ung:
a. Cé tinh chat di truyén c. Khéng nguy hiém
b. 10% dan s6 mac phai d. Tat ca
4. C4ch diéu tri tot nhat bénh di ung do ti€p xiic ¢ da:
a. Dung thudc khdng di ing
b. Dung thuéc khang viém + thu6c khang sinh
c. Khong tiép xtc véi khiang nguyén -

d. Tatca
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5. D€ giam cdc triéu ching trong bénh huyét thanh cé thé:
a. St dung huyét thanh khéng véi lugng nho
b. Str dung kéo dai thoi gian
c. Dung thuéc khang di ung
d. Dung thuéc khang viém

€.acC

TAI LIEU POC THEM
Pham Van Ty. Mién dich hoc. NXB Dai hoc Quéc Gia, 2001.

Daniel P. Stites & al. Basic and clinical immunology. 6™ edition, 1987.
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Bai 10

SU DE KHANG KHANG SINH 0 VI KHUAN

MUC TIEU
1. Trinh bay duoc cdc co ché'tac dong cua khdng sinh.
2. Phdn biét duoc cdc loai dé khdang khdng sinh.

3. Ndm duoc cdc co ché’ dé khang khdng sinh.

1. PHAN LOAI

Mot chung vi khuidn dé khang véi khdng sinh khi c6 thé sinh trudng dugc véi su
hién dién ciia mot néng do khang sinh cao hon nhiéu 1an néng d6 ngan chan su sinh
trudng cta céac vi khuin khéc.

C6 hai loai dé khang khdng sinh.
1.1. Pé khang tyu nhién

Su dé khdng cua tdt ca cdc ching trong cling mot loai hoac ciing mot chi d6i véi
mot loai khang sinh la dé khdng tu nhién.

Vi du: Enterococcus dé khang tu nhién véi lincomycin.

Co s di truyén cla dé khdng loai ndy chi yéu 1a nhiém sic thé. Su dé khang tu
nhién c6 tinh di truyén theo loai.
1.2. Pé khang thu nhan

Dé khéng thu nhan 1a dé khdng xuat hién do ¢ su dot bién nhiém séic thé tir mot
ching vi khudn binh thudng nhay cam hoac vi khudn nhan dugc gen dot bién dé khéng
tr bén ngoai.

Dic diém clia loai dé khang nay Ia phat trién va thay déi theo thoi gian va céch
st dung khdng sinh, c6 tinh chat khu vuc.

Dé khdng thu nhdn do dot bién nhiém sdc thé

Mot s6 tdc nhan nhu khéng sinh (polypeptid...), chat héa hoc, tia tlr ngoai c6 thé
gay dot bién & vi khudn, tao gen dot bién dé khang khang sinh.
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Pic diém cua loai dé khang nay:
— Chiém ty lé thdp so véi cac loai dé khang khac (10-20%).
— Thuong xay ra véi tan s6 rat thap: 10°-107".
— Khong cho dé khang da khang sinh vi tan s6 dot bién cling lic hai diém rat thap.

Su dé khang nay di kém véi su chon loc nghia 1a khang sinh diét vi khuén nhay
cam va dé lai vi khudn dé khang. Su phan tdn cdc vi khuan dé khang tuy theo ching vi

khudn.
Pé khdng do vi khudn tiép nhdn gen dé khang

Vi khudn ban diau nhay cam c6 thé nhan gen dé khang dudi dang plasmid hodc

do gen nhay.
Plasmid chiu trach nhiém su dé khang khang sinh goi 12 yéu t6 R. Yéu t6 nay gom:

— Gen r chiu trach nhiém tao tinh dé khéng. Mot plasmid c6 thé chita nhiéu gen

dé khang v6i nhiéu loai khang sinh.
—  Yé&u t6 RTF gitip plasmid c6 thé dugc truyén sang vi khuan khac.

Su dé khang khang sinh do plasmid quan trong vi c6 kha nang di chuyén su dé
khang sang vi khuan cung loai hodc loai lan cén.

bic diém cua su dé khdng nay:
— Chiém ty 1é cao (80-90%).
— Than s6 dé khang cao: 107°.
— Gay dé khang chéo dan dén dé khang da khang sinh.

— Xay ra tu dong hoac do tai nap.

2. CO CHE TAC DONG CUA KHANG SINH TREN TE BAO VI KHUAN

2.1. Nhirng con dudng dé khang sinh vao t& bao vi khuan

Khéng sinh mu6n tac dong trén t€ bao vi khuin can phai dén dugc diém dich tic
dong. Tuy theo vi tri tic dong khang sinh can phdi xuyén sau nhiéu hay it qua 16p
thanh t€ bao vi khuan. Néu vi khudn cé nhitng cau tric bén ngoai phitc tap nhu 6
nang, glycocalix, mang ngoai thi khang sinh can phai di qua nhitng 16p nay.

Thanh t€ bao 1a dich tac dong dau tién cia mot s6 khéng sinh nhu cdc khang sinh

thuoc ho B-lactam nén su xuyén sau & day khong can thiét.
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. Nhitng khang sinh than lipid (acid fusidic, macrolid, rifampicin) bi 16p mang
ngoai ctia vi khuidn Gram 4m ngan chin, khong thé dén dugc diém tac dong ndm trong
t€ bao chat clia vi khudn; trong khi & vi khudn Gram duong, cac khang sinh nay c6 tac

dong do vi khuan khong c6 16p mang ngoai.

Nhitng khang sinh than nuéc (B-lactam, aminosid, quinolon ...) c6 thé xuyén qua
thanh t€ bao vi khuin Gram am nhd porin. Diém tdc dong cha B-lactam la PBP
(Penicillin Binding Protein) nam & mit ngoai cua mang t€ bao chit nén khang sinh

khong can vuot qua 16p mang nay.

Khang sinh c6 dich tic dong nam & t€ bao chét, phai khuéch tan xuyén qua 16p
lipid (nhu khédng sinh than lipid) hodc nhd mot enzym permease (d6i véi nhitng khang
sinh khéc) dé vao té& bao.

KS5 Méi trudng
KS1 bén ngoai

KS2 KS3 KS4 . Pori
Polysaccharid i

LPS:Lipopolysacch-

BEEBE8Y

than lipid

A arid
PM: Permease
LPS_ PBP: Penicillin
R 5 > Binding Protein
5@) 55 Mang ngoai

lipoprotein Khoang chu chat go. Khang sinh
ha hdy man
KRRARKS 5 p y g
% R KS3: Khang sinh
e - {c ché t8ng hop
: % Peptidoglycan seotidosiean
et + : '
e RS A B R 4 :‘r]z::%ing sinh
PM PM Mang té bao
olelelels) 3% 55582888558 Phospholipid
Té& bao chat

Dich tac dong

Hinh 10.1. So d6 cac dudng khang sinh vao té bao vi khudn Gram am
va cd ché tac dong cutia khang sinh

2.2. Co ché tac dong cua khang sinh

— Polypeptid ¢6 dinh trén phospholipid, pha hiy 16p mang ngoai va mang t&

bao chat.

— PB-lactamin, fosfomycin, glycopeptid (vancomycin) dc ché su tong hop

peptidoglycan.
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— Mot s6 khang sinh (aminosid, macrolid, tetracyclin, chloramphenicol) c6 dinh
trén ribosom, tic ché sinh téng hgp protein.

KS5
KS1 Mai trudng
bén ngoai

PM: Permease

PBP: Penicillin Binding
Protein

KS1: Khang sinh than
lipid

KS3: Khang sinh (¢
ché téng hap
peptidoglycan

KS4: Khang sinh than
nuéc

KS5: Khang sinh
khuéch tan cham do
céu truc polysaccharid
mat ngoai

Peptidoglycan

%

CLLLL LU o

Té& bao chét

PM

7
eistelels
Dich tac dong Dich tac déng

Hinh 10.2. So dé cac dudng khang sinh vao té bao vi khudn Gram duong
va cd ché tac déng clia khang sinh

'3. CO CHE PE KHANG KHANG SINH CUA VI KHUAN
3.1. Nhirng biéu hién kiéu hinh cla su dé khang khang sinh

Su dé khéang khéng sinh c6 thé thay déi tiy theo moi trudng. Diéu kién nuoi cdy |
dac biét la thanh phan cation héa tri 2 dong vai trdo quan trong trong su biéu hién tinh |
dé khang. Su bién ddi nay lién quan dén su thay di vé MIC: MIC cla khang sinh trén

Pseudomonas ting tir 2-4 14n d6i véi tetracyclin, 0-128 14n d6i v6i gentamycin, 0-256 i
|
4

lan d6i véi polymycin B va 0-16 14an d6i véi carbenicillin.

Vai trd cha cation héa tri 2 da dugc nghién ctru dac biét trong su dé khang doi
v6i polymycin. Vai chiing Pseudomonas dot bién & protein mang ngoai c¢6 kha néng
nhan lén nhiéu trong méi trudng ngheo chat dinh dudng nhung cé Ca**, Mg*... & day

|
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c6 su gia tang ddng ké cla protein H,, protein nay lam léch hudng nhing protein 16n
hon & mang. Nhitng protein d6 tic dong nhu chat thay thé céc cation héa tri 2 trén vi
tri quan trong clia mang noi c6 thé bi cdc khang sinh cation tén cong. Diéu nay ching
td khong phai do dot bién diém dich ma do su thay déi ki€u hinh clia diém dich. Keét
qua nay lai khing dinh dén viéc sir dung mot thanh phan Ca®, Mg®* da dugc kiém soat
trong moi trudong.

Su dé khéng ciing thay déi rat nhiéu tiy thudc vao su ting truodng cla vi khuin
va nhimg yéu t6 gidi han sy tang trudng. Diéu d6 giai thich su khong phu hop gilta dé
khang in vitro c6 su tang trudng cao va khong bi gi6i han bdi nhitng yéu t6 trong moi
truong véi dé khang in vivo c6 su tang trudng cham hon nhiéu khi c6 mat nhimg yéu t6
gi6i han.

Su biéu hién tinh dé khéng cling dugc tim thdy trong nhiing diéu ki¢n dac biét. Vi du,
su dé khang cta Staphylococci véi methicillin trong moi trudng c6 néng do mudi cao (NaCl
2,5%) va & 30°C 15 hon trong moi trudng dang truong va & nhiét do 37°C.

3.2. Pé khang do khéng tham

Pé khang lién quan dén céu tric bén ngoai cua vi khudn. O nhitng vi khudn c6
nang (Klebsiella, Hemophilus...) hodc nhimg vi khuin tiét ra slime, khdng sinh phai
xuyén qua 16p rao chin nay. Ldp rao chin lam gidm su khuéch tén khdng sinh, 16p
'~ cang day thim cang yéu. Su trao déi dién tich mang ngoai vi khudn ciing dnh huong
dén tinh thAm cha khang sinh: nhimg khang sinh cation cdn phai bdo hoa nhimg nhom
cation tu do & 16p polysaccharid ngoai bién trudc khi dén duge 16p mang ngoai.

Slack va Nichols (1986) da chimg minh in vitro su suy giam tinh thim cta cdc
aminosid & nhitng chiing Pseudomonas c6 exopolysaccharid. Tdc dong nay khong tim
thiy & nhitng khdng sinh B-lactam trung tinh hoac tich di¢n &m. Nhung & nhing thir
nghiém khac ngudi ta lai ching minh dugc tic dong ciia vancomycin khong thay doi
tén Staphylococcus epidermidis khi nhiig vi khudn nay thay déi viéc tao ra slime.

Theo Vaara va Viljanen (1993), chudi polysaccharid & mat ngoai cla
lipopolysaccharid & Proteus mirabilis dugc thay thé bdi B-aminoarabinose lam cho n6
¢6 tinh acid hon & nhing chiing khdc. Su thay thé nay cho phép giai thich su dé khang

tu nhién cua Proteus vdi polycation (polymycin).
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3.3. Bé khang lién quan dén cau tric mang ngoai

Bé khang khdng sinh thdn lipid

Co ché nay gidi thich mot s6 dé khang tu nhién. Nhitng khang sinh wa lipid
(macrolid, acid fusidic, rifampicin) khong c6 kha nang xuyén qua 16p mang ngoai cla
vi khuian Gram am. Ciu tric khong doi Xing cua mang ngoai vdi nhing
lipopolysaccharid & mat ngoai gidi thich su thim khong binh thuong cia mot mang
sinh hoc doi vé6i nhimng thanh phan than lipid. Tinh chat khong déi xing nay duoc tim
thdy chu yéu & vi khudn dudong ruot. Nhitng vi khuin Gram am (Hemophilus,
Neisseria) gap ¢ mang nhay cua vat chl c6 mot 16p mang ngoai doi xing hon va nhay
cam hon déi véi macrolid.

Dé khang khang sinh than nudéc

Nhimg phan tir than nudc di qua I6p mang ngoai nhd cdc porin c6 tinh dac hiéu
nhi€u hay it. Su khuéch tdn nay phu thudc ban chat, s§ luong porin va dac tinh chifc
nang cua porin nhung ciing tily thudc vao tinh chat cia khang sinh (dién tich, kich

thude, miec do than nudce).

Su giam bét, bi€én mat hay thay d6i dic tinh chic nang cua mot vai porin sé din
dén su giam tinh thim cua khang sinh vao vi khudn, 1am nhitng vi khudn nay it nhay
cam hon vé6i khang sinh d6. G E. coli, hai porin chi yé€u da dugc biét 1a OmpF va
OmpC, d6 la nhitng porin ba chiéu dugc ma héa béi gen ompF va ompC va su phién
ma cua ching dugc kiém soat boi cdc gen ompR, envZ va c6 thé chiu nhiéu dot bién,
Co ché dé khing nay thudong hay gap & vi khuan duong rudt va chi Pseudomonas, din
'dén su giam hoat tinh khang sinh cla tat ca khang sinh tac dung bang duong nay nhu
B-lactamin, aminosid, quinolon, trimethoprim, chloramphenicol. Tir day, nguoi ta tim

ra nhitng chung dé khang da khéng sinh trong qua trinh tri liéu.

Nguoc lai, Trias va Nikaido (1983) da ching minh Pseudomonas ¢6 mot porin
D2 chiu trach nhiém trong su chuyén chd chuyén biét nhitng carbapenem. Nhitng porin
chuyén biét gidi thich su dé khang mot céch chuyén biét v6i cac imipenem, khong cé
su dé khang chéo véi nhing B-lactamin hay cdc khang sinh than nuéc khédc cla
Pseudomonas. O vi khuin duong rudt, sy dé khing véi imipenem tim thdy &
Enterobacter cloacea, Enterobacter aerogenes va Providencia rettgeri c6 lién quan
mot phén dén sy thay déi nhimng porin khong chuyén biét cia mang ngoai.

Moxalactam ¢6 khd nang chon loc nhitng dé khéng vé tinh tham.
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3.4. Dé khang lién quan dén su thay doi tinh thaim cla mang té bao chat

Nguoc lai v6i sy van chuyén thu dong clia mang ngoai, sy chuyén chd qua mang
t& bao chat 12 su chuyén chd chit dong cin nang lugng. Nhitng vi khudn ky khi hay vi
hi€u khi va nhimg vi khudn lén men giai doan ddu nhu Streptococcus c6 thé nang ¢
mang va mot hé thong chuyén chd electron yéu va din dén khong tao duge ATP. Nén
nhitng vi khudn nay khong c6 nang luc gén va hap phu nhig phan tir aminosid. Diéu

ndy giai thich s dé khang tu nhién cta vi khudn v6i khang sinh trén.

Ngoai ra, ngudi ta ching minh sy dé khdng cao cua vi khuin dudng rudt véi
tetracyclin. Nhitng vi khudn nay cé protein mang c6 kha nang lam that thoat nang
lwvong khi c6 mat khang sinh. Do d6 lam cho tetracyclin di ra. Su dé khang la do c6
mot 16i thoat khéng sinh din dén su gidm nong do khdng sinh ndi bao. Mot co ché
tuong tu véi su dé khang cdc quinolon da dugc mo ta & Staphylococcus aureus. Gen dé
khang (Nor A) din dén su thay doi mot acid amin cta protein nay so vdi gen hoang
dai ban ddu. Su dot bién nay lam tang phéng thich quinolon khoi t€ bao, binh thuong
diéu nay xay ra & mic do thap véi nhitng vi khudn khong dé khang.

3.5. Dé khang do su thay déi dich clia khang sinh

Su lién két khang sinh - diém dich lién quan dén cdu tric cua diém dich. Nhiéu

dot bién khac nhau c6 thé lam giam tinh dac hiéu cta khdng sinh.

Co ché nay gip & mot s6 khang sinh nhu B-lactamin, aminosid, quinolon, rifampicin,
sulfamid, bactrim va lién quan dén mot s6 16n cdc chung thudc cdc chi Staphylococcus,

Streptococcus, Neisseria, Enterobacteria, Clostridium ...

Hiéu luc cha nhimg khing sinh B-lactam lién quan dén kha nang gan vao PBP.

D6 12 nhimg enzym chiu trach nhiém trong su sinh téng hop peptidoglycan.

O Staphylococcus aureus, sy dé khang véi methicillin thuong do sy tong hop
mot PBP méi, goi 1a PBP2a hay PBP2’ va do ¢6 su gan két yéu véi PBP mdi toéng hagp.
Su dot bién lam xuat hién sy dé khang chéo doi véi tat ca B-lactamin. In vitro, su biéu
hién cia PBP méi dé dang xay ra khi Staphylococcus tang trudng trong moi trudng co
néng do6 mudi cao hay 4 & 30°C. Mat khdc, sy dé khang methicillin ciing c6 thé do 4i

luc y&u ctia B-lactamin v6i PBP binh thudng hay su ti€t qua nhiéu B-lactamase.

Su dot bién ctia PBP ciing gidi thich sy dé khdng cha phé cdu khudn déi voi cdc

penicillin. Su dé khdng nay doi khi bi€u hién rat yéu, khé phét hién in vitro bang
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phuong phdp kiém tra thong thudng. Do d6, dé phat hién su dé khang cua oxacillin
ngudi ta khong chi dua vao khang sinh d6. Ngudi ta thudng thir tinh nhay cam béng
phuong phdp khing sinh d6 cta thudc truéc réi ti€p theo xac dinh MIC. Nhitng dé
khang vé6i B-lactamin thudng hay xudt hién & vi khudn Gram duong va it gap hon & vi
khudn Gram am nhu Hemophillus influenzae, Neisseria gonorrhoe, Serratia

marcescens, Pseudomonas aeruginosa.

Su dé khang cua Acinetobacter baumannii v6i imipenem ciing lién quan dén su
thay d6i ctia PBP.

D6i véi nhitng aminosid, su thay th€ moét acid amin trong protein cua ribosom din
dén su giam 4i luc cla khdng sinh vé6i ribosom. D€ ¢ biéu hién 1am sang, cin phai c6
nhiéu dot bién, diéu nay giai thich viéc hiém gap co ché€ dé khang & ho khang sinh nay.

Dich tic dong ctia quinolon la céc tiéu don vi cia ADN-gyrase, enzym thdo xoén
ADN vi khudn. Su phong bé& nhitng enzym ndy lam thay d6i su sinh tdng hop acid
ribonucleic. Nhiéu dot bién dugc mé ta do vi khuén téng hop tiéu don vi A ciia ADN-

gyrase it nhay cam hon véi quinolon.

Cau khudn Gram duong dé khdng theo mot huéng khac d6i véi macrolid,
lincosamid va streptogramin do methyl héa ARN, diéu nay lam giam ai luc cta cdc
khéng sinh nay d6i véi ribosom. Staphylococci biéu hién kiéu dé khéng c6 thé dudi hai
dang: khong cam img va cam ung. Dang cam ung chi c6 & erythromycin,
oleandomycin. Khi ¢6 mat nhitng khang sinh nay s& gay dé khang cam tng va ngudi ta
da quan sat thdy mot kiéu giong su dé khang voi macrolid, lincosamid va véi

streptoGramin B.

Su dé khang véi rifampicin lién quan dén mot dot bién ¢ tiéu phdn B cia ARN

polymerase 1am mat kha nang gin cta khang sinh lén diém dich.
3.6. Dé khang do lam mat hoat tinh cla khang sinh

Vi khuén c6 kha nang téng hop enzym lam bién déi hay pha hiy hoat tinh khing
sinh. Co ché nay thudng gap ngay cang nhiéu trong cac dé khiang véi B-lactamin, cic
aminosid, chloramphenicol va fosfomycin. Nhitng enzym nay c6 thé nim trong t€ bao
chét (enzym phan huy aminosid), ndm & khoang quanh t€ bao chét hodc ngoai t€ bao
(B-lactamase). Su dé khdang nay phu thuoc vao kha nang tiét, loai, s6 luong plasmid
hién dién hodc tuy thudc kha nang biéu hién gen ma héa su téng hop enzym. Nhimg
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gen ma héa cho cdc enzym thudc loai dé khang nay chi tic dong dén mot ho khang
sinh (vi du B-lactamin) nhung chi mot plasmid c6 thé mang nhiéu nhém gen dan dén

su dé khang nhiéu ho khang sinh khac nhau (vi du B-lactamin va aminosid).
Dé khdng voi aminosid

Aminosid bi mat hoat tinh bdi acetyltransferase (AAC), phosphotransferase
(APT) va nucleotidyltransferase (ANT). M6i enzym nhan ra mot ho khang sinh tuong
img va c6 nhiéu mitc d6 dé khang phu thudc vao loai enzym va t&€ bao vat chu. Viéc
phat hién tinh dé khang doi khi khé khan. Vi du, nhitng vi khudn duong ruot cé thé cé
mot AAC 6’ chiu trach nhiém 1am mat tic dong cha amikacin trong khi d6 30% chung

tiét ra enzym nay lai c6 mot vong tc ché trén khang sinh dé chuén.

Thong thuong su dé khang biéu hién c6 su giam dudng kinh vong vo khudn rat

16 rang d6i v6i kanamycin, tobramycin, netilmycin va it hon & amikacin.
Dé khdang voi f-lactam

Co ché dé khang véi B-lactamin thudng lién quan dén viéc tiét ra B-lactamase. B-
lactamase la nhitng enzym c6 tic dong m& vong B-lactam lam mat hoat tinh khang
sinh. Su phan loai B-lactamase tuy thuoc dac tinh héa ly, ban chat chat tc ché, vi tri
gen (plasmid hoac nhiém sac thé), ky chu thudng gép, trinh tu nucleotid trén gen, hoac
thanh phdn acid amin, vi tri enzym & vi khudn (phia ngoai t€ bao hay khoang khong

quanh t&€ bao chat), nhirng co chat tuong tng.

Penicillinase 12 mot nhém khong dong nhit gom mot s6 enzym tic dong cha yéu
trén penicillin. Penicillinase c6 tac dong yéu trén cephalosporin thé hé I, tuy thugc ban
chat va luong enzym vi khudn tiét ra. Phoi hgp mot B-lactamin véi chat dc ché B-
lactamase (acid clavulanic, sulbactam...) s& khoi phuc lai mot phan tic dong cla B-lactamin.
Nhimg penicillinase c6 thé dac hiéu déi véi mot chi (vi du penicillinase cuia Staphylococcus)
hoac mot vai chi. Enzym nhém TEM 1 da duoc tim thay & nhimg vi khudn duong rudt,
Hemophilus, Neisseria, Pasteurella, Pseudomonas. Cac penicillinase thudng c6 ngudn goc

tir plasmid, con enzym nhém SHV 1 c6 nguén géc tir nhiém sic thé.
3.7. bé khang do thay doi chuyén héa & vi khuan

Cic sulfamid va trimethoprim tc ché con dudng chuyén héa dan dén viéc tong
hop cdc base purin va pyrimidin. Cac vi khuidn dé khéng bang cdch tang viéc san xudt

tién chat ctia dudng chuyén héa (acid p-aminobenzoic) do sy tang tong hop cic enzym
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dihydropteorat synthetase va dihydrofolat reductase (cdc enzym nay bi tc ché boi
khédng sinh) hoac tao ra nhitng enzym c6 ai luc yéu doi véi cac khang sinh.

3.8. Dé khang véi nhiéu ho khang sinh

Su khang véGi nhiéu ho khang sinh gap & nhitng chung dé khang da khang sinh
trong bénh vién, lam cho viéc chon cdc phac d6 diéu tri doi khi rat han ché. Su dé
khang nay c6 thé chi do mot co ché (su khong thdm) hodc nhiéu co ché doc lap nhau
nhu & Staphylococci dé khdang véi methicillin (tiét penicillinase, dot bién PBP, lam mét
hoat tinh enzym) va dét bién ribosom dan tGi su mat hoat tinh macrolid, lincosamid va
streptoGramin B.

Ngugc lai, cé nhitmg trudng hop dac biét, dé khang véi mot khang sinh sé lam
tang tac dong cla khdng sinh khdc. Vi du gen fec chiu trach nhiém dé khang véi
tetracyclin lam gia tang su thAm cta nhitng aminosid vao vi khudn Gram am.

Mot dang dé khang khac goi 1a “dai dang” (persistance) da duogc kham ph4. Trii
vGi nhimg ki€u dé khang trén, co ché khang & day lién quan dén sy mat hay gidm cdu
tric hoac chic nang cua gen. Su thay déi chuyén hoéa cta vi khuén giai thich tinh bén
cua vi khudn in vivo khi c6 mat khang sinh. Nhung sau khi ngung diéu tri bang khéng
sinh, s& c6 mot ap luc chon loc manh dé vi khudn tr& vé nhitng chiing ban dau. O day
c6 su mét chuyén héa cam tng lam giam doc luc hodc gidm t6c do tang trudng vi
khuén. Loai dé khdng nay thuong tim thidy & mot s6 ho khdng sinh: B-lactamin,
aminosid, quinolon, tetracyclin, rifampicin va polymycin.

TU LUQGNG GIA: Chon cau tra 10i diing
1. Dac diém cua dé khang thu nhan:

a. Chiém ty 1é thap d. Tan sudt dé khang thap

b. Gay dé khang chéo e. b, c ding

c. C6 thé mat di
2. Nhimg c4u tric gidp vi khuan dé khang theo co ché khong tham:

a. Nang d. Thanh t&€ bao

b. L6p nhay e.a.bie

c. Polysaccharid mat ngoai
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3. Vi khuan dé khang véi cephalosporin thuong do:
a. Dot bién & gen tao porin c. bot bién & diém dich
b. San xuit enzym d. Dot bi€n & mang ngoai
4. Vi khuan dé khang dugc v6i khiang sinh nhém penicillin thudng do:
a. Tiét enzym penicillinase c. Thay doi PBP
b. Thay déi cau tric peptidoglycan d. Tat ca
5. bac diém cta dé khang tu nhién la:
a. Phan suét cao c. C6 thé di truyén

b. C6 thé mat di d. La loai dé khang nguv hiém
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Phan III

VI SINH VAT GAY BENH
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Bai 11

VI KHUAN BUONG RUGT

MUC TIEU

1. Phdn biét duoc ddc diém ciia nhém vi khudn gdy bénh chuyén biét va gdy
bénh co hoi.

2. Ndm duwoc cdc phuong phdp nhén dinh vi khudn.

Ung dung duwoc vao phong ngira va tri liéu.

1. PHAN LOAI

Pay la nhém 16n, gébm nhiéu loai vi khuan khéac nhau, séng & duong rudt. Su hién
dién cla ching trong 6ng tiéu héa khac nhau tuy theo vi tri, tudi tdc va thay déi tuy

theo ché do an udng.

Heé vi khuan dudng rudt phifc tap nén viéc phan loai ching dua trén nhiéu quan
diém khéc nhau: theo ho hoac theo kha nang gay bénh cua vi khuan hoac két hop ca

hai, trong d6 can luu y dén tinh chat hi€u khi hay ky khi va tinh khang nguyén.
1.1. Ho Enterobacteriaceae

Vi khuan gay bénh chuyén biét
Gay bénh véi cdc triéu ching bénh ly, khong hoi sinh, doi khi ¢ dang bénh

nhiém khong biéu 16 géom cac chi Salmonella, Shigella. Bénh truyén do vé sinh moi
truong kém, nhiém do tiép xic truc tiép hay gidn ti€p qua nudc uéng, thirc an nhiém
phan hay qua trung gian dong vat.
Vi khudn gay bénh co hoi
Hé vi khudn hoi sinh

E. coli, Aerobacter, Klebsiella... Khi c¢6 co hoi xam nhap (nhu chin thuong hay thu
thuat y t€), ching di vao mdu gay nhiém & nhing co quan nhu nhiém trung niéu. Trong tu
nhién, su hién dién cta ching trong nguén nudc cho biét nude da bi nhiém phan nguoi hay
dong vat, nén c6 thé nhiém cdc vi khuan gay bénh chuyén biét c6 thé c6 trong phan, hoac

nhiém Enterococcus, virus bai liét, viém gan virus... do phan bénh nhan.
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Hé vi khudn hoai sinh

Proteus, Providencia, Serratia... Trong tu nhién c6 trong dat, nudc, phan nhiém

vao do thitc an hay vat dung cua ngudi hay do tha thuat y t€.
1.2. Ho Pseudomonaceae

bang luu y ¢6 Pseudomonas aeruginosa (cting hién dién trong khong khi, dat
gy bénh co hoi & duong niéu, mat) va Vibrio cholerae (nay xép vao ho Vibrinoaceae)

gay bénh chuyén biét.
1.3. Nhém vi khuan lactic

Nhém nay gom mot s6 vi khuan c6 kha nang lén men tao acid lactic nhu céc
chung Lactobacillus acidophilus, Bifidobacterium bifidum... Day 1a nhitng vi khudn c6
loi trong rudt. Su hién dién cta ching trong rudt tuy theo lia tudi, thudng c6 nhiéu

trong rudt tré so sinh.

2. DPAC PIEM NUOI CAY

Phén 16n vi khudn dudng rudt phat trién dé dang trén moi truong thong thudng,
hi€u khi, ky khi tuy y. Ching khac nhau vé kha nang st dung carbohydrat, va yéu t6
nay duoc dung dé€ phan biét nhom vi khudn hay loai. Cac loai duong hay sir dung dé
phan biét la: glucose, lactose, saccharose, mannitol... Nhém vi khudn gay bénh chuyén
biét thi khong Ién men lactose, trong khi nhém vi khuan co hoi 1én men dugc lactose.
Trong nhém nay nguoi ta con phan biét loai 1én men lactose nhanh (18-24 gid sau khi
) va lén men lactose cham (24-48 gid sau khi 0). Diéu nay cho phép thuc hién cic
phdn (ng sinh héa dé dinh danh vi khudn dudng ruot hoac sir dung cic moi trudng
nuoi cdy thich hop dé phan lap ching tir bénh pham. Dé phan lap vi khuin gay bénh
dudng rudt c6 thé phai st dung mot hé théng moi trudng gém: moi trudng phong phi,
moi truong dinh dudng, moi trudong phan biét, moi trudng chon loc.

3. KHANG NGUYEN

3.1. Khang nguyén O

Day la khiang nguyén cua thanh t€ bao vi khuén, cdu tao bdi lipopolysaccharid,
¢6 nhiing dac tinh sau: chiu duoc nhiét, khong bi con pha hily nhung bi hily bi formol
va rat doc (chi can 1/20 mg la giét chét chuot nhat sau 2 gid). Khiang nguyén nay khi
xam nhap co thé c6 thé gay sot, giam bach cdu, sau d6 tang, giam lympho bao va bach
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cdu va acid (thdy ¢ bénh nhan thuong han hoic s6t do noi doc t6). Khang nguyén O
khi gap khang thé sé xdy ra phan ung ngung keét, phan iing nay duoc sir dung dé phan
bi¢t nhing typ huyét thanh khéc nhau (serotype) trong céc vi khuin cung mot loai.

3.2. Khang nguyén H

Day la khang nguyén cta tiém mao c¢6 trén 50 loai khdc nhau. Khéng nguyén H
cdu tao bdi protein, ¢6 dac tinh sau: khong chiu duoc nhiét, bi cén pha huy, khong bi
hiy bdi formol. Khi gap khéng thé tuong tng s& xay ra hién tuong ngung két.

3.3. Khang nguyén K

bDay la khdng nguyén cia nang hay mang bao (outer coat), con goi khang
nguyén mat ngoai, chi c6 & mot s6 loai vi khudn. C6 hon 100 loai khdc nhau. Mot s6
khang nguyén K cédu tao la polysaccharid, mot s6 khéc 1a protein. Khang nguyén K
néu che phu vi khudn, s& ngin can phan tng ngung két khdng nguyén O va c6 lién hé

dén doc tinh cha vi khuin, & Salmonella dugc goi 1a khang nguyén Vi.

Dua vao thanh phan cua khang nguyén O, H, K ngudi ta s& dinh danh vi khuin
chinh xdc va phan biét dugc nhiéu thi trong mot loai. Vi du E. coli ¢6 thé cé cong thirc

khing nguyén: O, K, H,, ...
4.90C TO

4.1. Noi doc to
Hau hét cic vi khudn dudng ruot déu c6 noi doc 6, ban chat 1a lipopolysaccharid
(LPS), chi dugc phéng thich ra ngoai khi vi khuan bi phd hay. Noi doc t6 bén véi tic
dong cha nhiét, trong luong phan tir khd cao (100-900.000). Noi doc t6 gay ra triéu
ching chung nhu s6t, néng, giam bach cdu, ha huyét dp, dong méu noi mach rai rac.
Cau trdc héa hoc:
= Day oligosaccharid (mannose-rhamnose-galactose): Tao tinh chuyén biét cla
khéng nguyén.
— Phan 15i: Gom N-acetylglucosamin-glucose-galactose va heptose giong nhau &
tat ca cac vi khudn. Sudn luan phién heptose va nhém KDO (2-keto-3-desoxy-

octulonic acid) véi lipid A c¢é doc tinh.
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4.2. Ngoai doc to

Mot s6 vi khuén tiét ra ngoai doc t6 cé vai trd bénh 1y quan trong trong viéc gay
tieu chay va hoi ching ly (Shigatoxin). Vai g6c E.coli san xudt ngoai doc t6
(Enterotoxin). Day 1a mot doc t6 nhiét hoai gém 2 tiéu don vi A va B. B gén vao mang
t€ bao rudt non va lam cho A dé xam nhap vao mang ruét. A kich thich adenylcyclase
trong t€ bao rudt non lam gia tang qua trinh téng hop AMP vong (cAMP) sé kich thich
tiet ion CI” va bicarbonat ra khoi t€ bao va ngan chan tdi hdp thu Na* din dén su bai
ti€t mudi gay tiéu chay tram trong. Doc t6 nhiét hoai c6 cau triic, chitc nang mién dich
giong doc t6 cua V. cholerae. Vai géc E. coli khac san xuat enterotoxin bén véi nhiét,
hoat héa men guanylcyclase lam tang cGMP & trong t€ bao dan dén kich thich bai tiét
muodi, nudc gay tiéu chay.

Mot s6 vi khuan dudng ruodt san xuat bacteriocin (bacteriocin, colicin). Poc t§
nay c6 tac dung khang khudn déi véi moét s6 vi khudn cung loai hay khdc loai. Va cé

thé dung bacteriocin dé dinh typ vi khudn.

5. VI KHUAN GAY BENH BUONG RUOT

5.1. Chi Salmonella

bac diém hinh thé hoc va tinh chat sinh héa

Truc khudn Gram am, di dong, hi€u khi tly y, khong 1én men lactose, tao H,S,
khong tao urease (dung dé phan biét véi chi Proteus), phan ting MR duong tinh, Indol
am tinh. Mot s6 tinh chat khdc thay déi tuy theo loai. Vi khudn nu6i cdy dugc trén cic
moi truong thong thuong. Cac moi truong phan 1ap dua trén yéu t6 1én men hay khong
Ién men lactose cua vi khuan va st dung chat chi thi mau dé nhan dinh. Céc moi
truong thuong dung dé phan lap Salmonella 1a moéi trudng Mac Conkey, EMB, SS (cho
khom khoéng mau), moi truong BSA (cho khém den anh kim loai).

Trén moi trudng ran c6 thé cé hai dang khuan lac:
— Dang S: khuén lac nhén tron, 16i.
— Dang R: nhan, khong déu, dep kho.

Ngoai ra, cic moi trudng phan lap vi khuin dudng rudt déu sir dung mudi mat dé

ngan chan vi khuan Gram duong, chi dé vi khudn Gram am phat trién.
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Khang nguyén va phan loai
Khdng nguyén
— Khang nguyén O: Panh s6 1, 2, 3, 4... dén nay c6 hon 60 typ.

— Khdng nguyén H: La khdng nguyén cla tiém mao, c6 thé chi c6 & mot dang duy
nhat (phase 1) hay hai dang (phase 1 va 2), diéu nay la do vi khuin c6 gen H,va
H,. Vi du vi khudn Salmonella paratyphi A c6 khiang nguyén H chi c¢6 & 1

phase trong khi d6 Salmonella typhimurium cé & ca 2 phase.

— Khdng nguyén Vi (Virulence): Bao boc quanh vi khuén, phia ngoai khiang nguyén
O, c6 6 Salmonella typhi, S. dublin, S. paratyphi C. Khang nguyén Vi do gen ViA,
ViB qui dinh. Gen ViA chung mau huyét thanh giita Salmonella typhi va S.

typhimurium va vai loai E. coli.
Phdn loai
Phan-loai theo khdng nguyén (Serotype)

Quan trong nhét la phuong phap cia White -Kauffmann, duing miu huyét thanh
twong (ng dé phan loai. Dua trén su khdc biét clia cdc loai khiang nguyén, hién nay
nguoi ta da phan chia chi Salmonella ra hon 2.200 mau huyét thanh khac nhau, duoc
ky hiéu tir A dén E. Méi nhém c¢6 mot khang nguyén O dic trung khong déi, phan con
lai 6 thé thay déi.

Vidu: S. typhi A c6 khang nguyén O2, S. typhi B c6 khiang nguyén O4, S. typhi C cé
khiang nguyén O6, S. typhi D c6 khang nguyén O9, sau d6 phan biét tiép tuc dua vao
khiang nguyén H. Hién nay da biét khang nguyén O dac trung cho nhém tuy thudc vao
loai dudng cua day Oligosaccharid trén khang nguyén O.

Dé xdc dinh miu huyét thanh ctia chi Salmonella, t6i thiéu phai c6 huyét thanh khéng
0,-05-04-0,-O4-O, méi c6 thé xac dinh dugc 90% chi Salmonella nhiém cho ngudi.
Phdn loai theo madu tiéu gidi (lysotype)

Mau dugc b6 sung sau khi phan biét theo mau huyét thanh, dua trén khao sit su
nhay cam hay dé khang cta ching vi khuin v6i mot loai thuc khudn chon lua. Vi du,
v6i mau huyét thanh cua Salmonella typhi c6 thé phan biét thém 103 mAu tiéu giai, véi

mau huyét thanh cta Salmonella paratyphi B phan biét dugc thém 48 miu tiéu giai.
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Nang luc gay bénh
Sot thuong han-phé thuong han (Typhoid fever hay con goi Enteric fever)

Bénh do vi khudn S. ryphi (vi khudn thuong han) hay S. paratyphi A, B, C (vi
khudn phé thuong han). Hién nay vi khuan S. paratyphi B goi 1a S. scottmuleri.

Vi khuén xam nhap co thé qua thic an, nuéc udng bi nhiém khudn. Dén rudt
non, mot s6 vi khudn qua niém mac rudt do bi can bdi céc hach bach huyét & ruot. Tai
day ching sinh san nhanh. Khi sinh san nhiéu, mot s6 vi khuén tu ly gidi phong thich ndi
doc t6, mot s6 vuot qua duoc hach bach huyét vao mau gay tinh trang nhiém khudn huyét
(bactericemie). Tir mdu, vi khudn dén cdc co quan khic gay viém, thong thuong ching
dén cu tri tai bang quang hoac tidi mat réi trd lai dudng tiéu héa. Do vay c6 thoi gian i
bénh (7-10 ngay), bénh nhan s& s6t, cam gidc lanh run xen k& nhau. Sot tang cao trong 5-7
ngay (c6 thé t6i 41°C) va gay mét 14, suy nhuoc, biéng an, c6 thé kem theo gan, ldch to.
Néu nhe, sau 3 tudn, triéu ching giam dan nhung c6 thé c6 bién ching loét & rudt gay

chay mau va thung ruot.

Ngé doc thirc an

Nguén goc la do thic an nhiém vi khuén tir ngudi hay thd (thudng do
S. typhimurium, S. enterditis). Sau thdi gian u bénh 8-48 gio bénh nhan s€ bi non, tiéu
chay, dau dau, s6t nhe. Bénh thudng khoi sau 2-5 ngay. Ngoai ra sau giai doan nhiém
khuén huyét, vi khudn c6 thé gay tén thuong khu tri & phéi, xuong, mang ndo va khong
o4y t6n thuong & ruot, khi dé phai cdy mau, dich mang ndo, tiy xuong d€ tim vi khudn.

Chan doan

Xét nghiém truc tiép tuy theo bénh, giai doan bénh ma bénh phdm c6 thé la mdu,
tiy xuong, phdn, nudc tiéu

Cdy mau

Thuc hién & tudn 1& ddu trong bénh s6t thuong han, tuong ng véi giai doan vi
khudn huyét, ty 1é cdy mdu duong tinh dén 90%. Sau dé ty 1¢ tim dugc vi khuén chi
con 30-40% do vi khudn tr& vé c6 dinh tai ruodt. Trudng hgp bénh nhan da diéu tri

khang sinh thi phai 1dy bénh pham tir tuy xuong.

Néu am tinh nén cdy lap lai véi mau mau pha loang 1/10.
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Cdy phan

O benh s6t thuong han nén cdy phan tudn I€ 3-4 khi chua dung khang sinh, nén lap

lai néu am tinh. Trong ngd doc do noi doc t6 cha vi khudn, cdy phan ngay tir tudn dau.
Cdy nudc tiéu

Trong s6t thuong han, cdy nudc ti€u ty 1¢ duong tinh thay déi theo thoi ky cla
bénh va thudng song song véi ty 1¢ duong tinh ctia cdy phan.
Xét nghiém gidn tiép

Sau khi nhan dinh chi, can dung cdc phan ng huyét thanh hoc dé phan biét cdc
loai, nhém, thit cia Salmonella. Dung huyét thanh khang chuyén biét dé nhan dinh.

Ngung két trén lame

Vi khudn trich tir cdy mdu hay phan, tron véi huyét thanh khang trén lame sau
vai phit s€ c6 phan ing ngung két. Sau khi dung huyét thanh khang khang nguyén O,
ta s& bi€t vi khudn thuoc nhém nao. Tiép theo la phan biét bing huyét thanh khéng
khang nguyén H. Vi du: S. paratyphi B va S. typhimurium cé cing khang nguyén O 1a 4-12,
ti€p theo phan biét bang khang nguyén H: S. paratyphi B c¢6 khang nguyén H pha 1 con S.

typhimurium c6 pha 1 va 2.

Ap dung trong bénh sot thuong han va phé thuong han dé tim khang thé khépg
khang nguyén O va khang nguyén H cua S. paratyphi A, B, S. typhi trong huyét thanh
bénh nhan. Nong do khang thé gia tang vao tuan 2-3 (khang thé khang O xudt hién vao
ngay thi 8, bién mat thang thir 3; khang thé khdng H xudt hién vio ngay thit 1, ton tai
tr 6 thang dén 1 nam). Thuc hién thir nghiém 2 Ian c4ch khoang 7-10 ngay dé tim
khang thé. Céch thuc hién la pha loang huyét thanh bénh nhan v6i mot nong do vi
khudn thuong han chudn. (hinh 11.1).

Phong ngira

Kiém sodt dich té hoc

Bénh do Salmonella trudc kia da gay nhitng dich bénh kha 16n. Nguon lay lan do
thuc phdm va thic uong bi nhiém vi khuén, do d6 can kiém soat:

— Nguon nude bi nhiém phan: thudng gay cic dich.

~ Thuc phiam bi nhiém nhu: sita, thit, c, trimg. ...
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— Dac biét cin chi y lay lan tir nguoi dang mang mam bénh I1a nguy hiém hon ca.
Ngudi mic bénh s6t c6 thé ti€p tuc mang vi khudn trong cic co quan nhu bang
quang, dudng mat, dudng ti€u va tré thanh mam bénh thudng xuyeén.

r

D6 pha loang 4

huyét thanh T \ZKhéng thé khang H
1/600
1/400 ’X
i Khang thé > |
1/200 khamg 0 -\ |
0 2 3 4 5 6 P4
Ngay
Hinh 11.1. So d6 phan (ng Widal
Phong ngira bénh

Phai chii y dén vé sinh thuc phdm, nudc udng, ngudi mang mam bénh.

Hiéu qua nhat Ia tiém vaccin TAB (Typhi, Paratyphi A, B). Tiém 3 lan cdch
khoang 9 tuin, 4 14n & tré em va tiém lai mot 14n sau mot nam. Vaccin DTAB thém
mot toxoid bénh bach hidu va DTTAB thém mot toxoid uén van (diphteriae, tetanus,
typhi, paratyphi A, B). Can tiém chung khi di vao vung dich.

Tri liéu
Sot thuong han - Pho thuong han

Bién chimg chti yéu la xudt huyét tiéu héa va thing rudt. Ty 1é tir vong lén dén
10-15%. Ngay nay nhd khang sinh liéu phap va bu nudc, ty 1€ tir vong giam con 1%.

Khdng sinh liéu phdp: Khéng sinh thudng dugc sir dung la chloramphenicol,
ampicillin hay co-trimoxazol, cephalosprorin thé€ h¢ thit 3, fluoroquinolon. Hién nay
chloramphenicol di bi dé khdng 25%. Su dé khang véi ampicillin, co-trimoxazol ciing
gia tang.

Can lam khang sinh d6 dé tranh sir dung khang sinh da bi dé khing. Chi y sit
dung liéu tang dan din, tranh giét nhiéu vi khudn mot lic sé gay phong thich noi doc

t6 0 at.
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Ngo déc thicc dn

Can chd y bu nu6c va chat dién gii, diéu tri cdc triéu ching. Da s6 khong cin
dung khéng sinh vi c6 thé 1am cho Salmonella cham dao thai khoi duong ruot.

5.2. Chi Shigella

Pic diém hinh thé - tinh chat sinh hoa

Vi khudn dugc tim thdy 14n ddu nam 1988 bdi Chantemesse va Widal. Truc
khudn Gram am, khong c6 tiém mao, khong di dong, khong sinh bao tlt, khong cé
nang va Ky khi tiy y. Vi khudn moc dé& dang trén cdc moi truong thong thuodng.
Shigella lén men dudng glucose nhung khong tao gas (trir Shigella flexneri typ 6 cé
sinh gas), khong sinh H,S va khong st dung citrat. Hiu hét Shigella khong 1én men
dudng lactose (trir Shigella sonnei nhung cham sau 2 ngay).

Khéng nguyén va phan loai

Shigella c6 khang nguyén O, mot s6 c6 khéng nguyén K, va vi khong cé tiém
mao nén khong c6 khdng nguyén H. Cic khdng nguyén O cia Shigella kh4 gin véi
mot s6 nhém E. coli. Dua vao khdng nguyén O va mot s6 tinh chét sinh héa, nguoi ta
chia Shigella ra lam 4 nhém:

— Nhom A: Shigella dysenteriae, khong 1én men mannitol, c6 10 serotype. Typ 1 con
goi la truc khudn Shiga da timg gay nhiing dich 16n.

— Nhom B: Shigella flexneri, 1én men mannitol, c¢6 6 typ huyét thanh.

— Nhom C: Shigella boydii, 1én men mannitol, c6 15 typ huyét thanh.

— Nhom D: Shigella sonnei, 1én men mannitol, chi c6 1 typ huyét thanh.

Trong d6 nhém A gay bénh nang nhat. & Viét Nam, cic nudc dang phat trén thi
hay gap Shigella dysenteriae va Shigella flexneri. Trong khi d6 & My, Tay Au thi hay
gap nhém D.

Nang luc gay bénh

Nhi€m khuan Shigella chi gi6i han & dudng tiéu héa. Sau khi xam nhap, vi khuén
s€ tdn cong niém mac rudt gia, tao nhitng vét loét réi hoai tir, vi khudn cé & vét loét va
mot phan theo phan ra ngoai, khong xam nhép vao mdu. Ly do vi khudn Shigella gay
hoi ching ly véi cic triéu chitng: dau bung quan, di tiéu 10-20 lan trong ngay, phan cé
nhiéu chit nhdy va thudng c6 mau. Triéu chiing bénh do tic dong cuia noi doc t6 va
ngoai doc t6. Noi doc t6 1a polysaccharid cia vach t€ bao vi khudn, duoc phéng thich
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khi t€ bao ly giai va kich thich thanh ruét. Shigella dysenteriae typ 1 tiét ra ngoai doc
t6 khong bén véi nhiét, goi 1a Shigatoxin tdc dong 1én rudt va hé than kinh trung wong
(Neurotoxin), tac dong lén rudt giong doc t6 nhiét hoai ca E. coli. Shigella flexneri,
Shigella sonnei cling c6 doc t6 gidng Shigella dysenteriae nhung s6 lugng it hon nhiéu.
Bénh nhiém Shigella thudng tu gidi han, nhung & tré em, ngudi gia doi khi c6 thé gay
triéu ching nhu mat nhiéu nudc, chat dién gidi c6 thé gay chét, nhat 12 nhiém Shigella
dysenteriae typ 1.
Chan doan
Cdy phan

Nén 14y phan tuoi chd c6 chét nhdy trong thoi ky dau va chua su dung khang
sinh. Bénh phidm cin xét nghiém ngay, né€u dem di xa can cho vao moi truong chuyén
chd giit cho vi khudn con séng.

Phan lap theo so d6 phan lap chung, giéng nhu tim Salmonella tir phan. Néu can thiét
ciing cdy lén moi trudng phong phu sau d6 cdy lén moéi truong Mac Conkey, SS, BSA, cin
chi y quan sit cac khém khong 1én men lactose. Ti€p theo quan sat bing kinh hién vi va

lam cdc phan tng sinh hoa.
Phan teng huyét thanh hoc

Pé nhan dinh nhém vi khudn can thyc hién phan tng ngung két véi huyét thanh
khdng (anti-serum) tuong Ung trén vi khudn vira phan lap. Ngoai ra c6 thé tim trong
mau bénh nhan cdc khang thé ngung két nhém, tuy nhién phéan @ng it c6 gia tri.

Phong ngura va tri liéu

Bi nhiém Shigella truc tiép tir phan hay gidn tiép do thitc &n, nuéc udng bi nhiém
phan. Vé sinh cd nhan va moi truong kém, noi dong ngudi la diéu kién nhiém bénh
thuan loi. Cin cdch ly bénh nhan, tdy u€ chat thai va phat hién nguoi lanh mang mam
bénh (nhit 12 nhitng ngudi ¢6 lién quan dén ché bién thuc phdm). Vaccin séng cua vi
khuén Shigella da lam giam doc luc dé phong ngira & nhitng ving c6 kha nang xay ra
bénh dich, tuy nhién can luu ¥ tinh déac hiéu va bao vé con thap.

V& tri liéu can chii y bl nudc va chat dién gidi, chat dinh dudng dé€ tranh suy kiét
co thé, déng thoi sit dung khdng sinh. Trudc kia sulfamid réat cong hiéu dé tri Shigella,
can dung loai khong hap thu & rudt nhu sulfaguanidin. Hién nay c6 nhiéu chung vi
khuin dé khdng nhiéu khang sinh, muén st dung khéng sinh c6 hiéu qua can lam
khang sinh do. Céc cephalosporin th€ hé III, cdc fluoroquinolon c6 tac dung rét tot,

sau do6 la co-trimoxazol va ampicillin.
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5.3. Vibrio cholerae
Dac diém

Vi khudn tim thdy nam 1854 béi Filippo Pacini tir niém mac rudt ctia bénh nhan.
Vi khuén timg gay nhimg bénh dich rong 16n trén rit nhiéu nudc, gay chét nhiéu. Tac
nhan gay bénh la phdy khuén ta V.cholerae do Robert Koch phat hién. Sau d6 xuat
hién chang Eltor, hién nay day la chliing chu yéu gay bénh trén thé gidi.

Truc khudn Gram am, lic méi phan lap tir benh phdm vi khudn cong nhu d4u
phdy, di dong rdt nhanh, c6 mot tiém mao & mot diu. Nuoi cdy dé dang trén moi
truong thong thuong, wa mudi, moc nhanh trong nuéc pepton kiém pH 9. Lén men
duoc saccharose, glucose.

Khang nguyén -phan loai

Da s6 vi khudn thudc nhém Vibrio ¢6 chung khang nguyén H. C6 12 loai Vibrio
gay bénh & nguoi va khong gay bénh c6 22 loai. Vibrio cholerae gay ta thudoc nhém 01.
Vi khudn td nhém 01 c6 3 typ huyét thanh: Ogawa, Inaba, Hikojima. V.
parahaemolyticus da s6 gy ngd doc thic an, viém rudt.

Poc to va enzym

Doc 16 clia vi khudn ta (cholera enterotoxin) 1a protein khong bén véi nhiét, cdu
tao boi ti€u don vi A va B. Phan B gitp doc t6 gin vao thu thé trén bé mat t& bao ruodt
la GM1. Sau dé6 ti€u don vi A vao duogc trong t&€ biao rudt lam ting hoat dong cla
adenylcyclase khi€n cho cAMP & t&€ bao san xudt qua nhiéu gay hau qua tang tiét 6 at
nudc va chat dién gidi tir t€ bao thugng bi vao long ruot gay tiéu chay, c6 thé mat 10-
20 lit trong 24 gid, trong khi d6 cdc t€ bao rudt khong bi tén thuong. Enterotoxin cta
vi khudn ta c6 lién hé vé6i phan tng khdng nguyén véi doc t& nhiét hoai cta E. coli.
Ngoai ra con c6 hemolysin (vi du ching Eltor), mucinase 1am tréc niém mac thugng bi
cta rudt, neuramiridase 1am tang thu thé tiép nhan doc t6.

Nang luc gay bénh

Sau thoi gian U bénh 1-4 ngay, bénh dot ngot xay ra, buén non, non, tiéu chay dir
doi, c6 thé mat 10-20 lit trong 1 ngay. Phan giong nudc vo gao, 10ng, lon con, khong
¢6 mdu, mui tanh. Tinh trang cdp tinh c6 thé giy chét trong vai gio do truy tim mach.
Trong trudng hop nhe chi gay tiéu chay binh thuong, day 1a nguén lay. Ngoai ra vi
khudn Vibrio con c6 thé gay ngo doc thic an (thudng do V. parahaemolyticus).
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Chan doan

Bénh phdm la phan, manh chét nhdy trong phan. Néu chuyén di xa cdn moi
truong chuyén chd, tranh bi kho. Lay phéan trong thoi ky dau, chua dung khéng
sinh. Trudng hop cdp bach, chi cén soi tuoi, xem di dong dé c6 két luan tri liéu
sém. Cin ngung két huyét thanh dé x4c dinh ti€p theo. Moi trudng thudng ding:
pepton kiém, TCBS.

Phong ngira - Tri liéu

Nudc 1a nguén lay quan trong gay dich bénh. Khi ¢ c4dc nguén nudc noi 6 bénh
déu c6 vi khudn ta. Thic an ciing 12 nguén lay nhiém. Ngudi mang mam bénh 12 nguén
lay kho phat hién. Can xur Iy chat thai ciia nguoi bénh.

Viéc tiém phong 1a bit budc khi dén ving ¢ dich bénh. Trudc kia ding vaccin
tir vi khudn ta chét nhung hiéu qua phong ngira kém, chi chéng dugc phan B trong doc
t6 va phai tiém. Hién nay, cé vaccin uéng theo cdc huéng: vi khudn ta chét, vi khudn
song giam doc.

Diéu tri: Chl yéu bu nudc va chat dién giai kip thoi, uéng dung dich ORS hay
truyén dich Lactat Ringer tuy theo miic d6 m4t nuéc, cin thuc hién ngay tir ddu. Theo
doi thé trang bénh nhan.

Str dung khéang sinh chu yéu 1a phong dich, nhu tetracyclin.
5.4. Escherichia coli

Pac diém sinh hoa

E. coli séng binh thuong trong rudt ngudi va dong vat, nhiéu nhit & rudt gia. Vi
khudn thudng thai ra ngoai thién nhién theo phan, do d6 thuong thdy trong nudc, dat bi
nhiém phan. Viéc phat hién E. coli trong nguén nudc 1a mot thir nghiém chua yéu,
ching t6 nudc c6 bi nhiém phan hay khong. Trudc day E. coli dugc xem nhu nhitng vi
khudn binh thudng trong rudt, hién nay cé nhiéu ching dugc xem nhu mot trong
nhimg tac nhan gay tiéu chay, dic biét & tré em.

bay 1a mot truc chudn Gram am mang céc tinh chit co ban cta vi khudn
dudng ruét: 1én men glucose, lactose nhanh, tao acid, tao gas, nu6i cdy dé trén céc
moi truong thuong.

E. coli c6 du cac khiang nguyén O, khang nguyén H, mot s6 chung c6 khing
nguyén K (cta nang).
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Chiing c6 thé san xudt ngoai doc t6 (enterotoxin), hemolysin, enzym phd huy
mot s6 khang sinh (pB-lactamase), bacteriocin.

Kha nang gay bénh
Rit da dang tily thuoc vi tri vi khudn xam nhap. Gom hai loai:
Nhiém khudn ngoai ruot

Gap & nhiéu bénh khdc nhau nhung triéu chimg khong dac trung va ching dugc
xem nhu nhitng vi khudn giy bénh co hoi. Thudng nhét 1a gay nhiém dudng niéu, cé
thé gay nhidm bang quang, than, tuyén tién liét, 6ng dan tring hay nhiém khudn huyét
(thuong sau can thiép phdu thuat, thong tiéu ...), gdy viém mang nao & tré so sinh.

Nhiém khudn ruot

Viém ruét tiéu chdy & tré nhd (Gastro-enterite infantile): Gy tiéu chay & tré dudi
2 tudi (do EPEC: enteropathogenic E. coli) triéu chitng khong dac trung.

Tiéu chdy hoi chiimg ly: Gay tiéu chay véi triéu ching giong ly truc khudn, vi
khuidn xam 14n mang rudt, phan c6 dam, mdu (do EIEC: Entero invasive) doi khi c6
thé xudt huyét dai trang (do EHEC: enterohemorragic). Cac vi khudn nhém nay tiét ra
toxin tuong tu nhu shigatoxin nén con goi la SLT (Shiga like toxin).

Tiéu chdy hoi chitng td: Gay tiéu chdy triéu chiing giéng bénh ta. Bénh thuong xay
ra & tré em cac nudc kém phat trién hodc ngudi 16n, dac biét 1a cac du khach dén cdc nudc
kém phat trién (do ETEC). Bénh do hai ngoai doc t6: doc t6 nhiét hoai, cdu tric chic nang
giong doc t6 cha vi khudn ta va doc t6 bén véi nhiét kich thich enzym guanylcyclase gay
tiéu chay.

Chan doan va tri liéu

Tiy theo bénh ma bénh phdm c6 thé l1a phan, nudc tiéu hay méu ... Trén moi
trudng Mac Conkey cho khudn lac mau héng hoac trén moi truong EMB cho khudn lac
tim than 4nh kim loai. D& phat hién doc t6 nhém EPEC dung phan tng ngung tap trén
lam. Vi nhém ETEC ding phuong phdp ELISA dé tim doc t6 nhiét hoai. C6 thé tiém
vi khudn vao da day chuot dé tim doc t6 bén véi nhiét. Thong thudng vi khudn nhay
cam véi cac khang sinh tdc dong trén vi khudn Gram am. Lua chon khdng sinh phu
hop véi vi tri nhiém khuan.

5.5. Chi Campylobacter

Pac diém

Trude kia vi khudn nay thuoc chi Vibrio, nay dé riéng. C6 hai loai gay bénh la C.
fetus va C. jejuni.
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Truc khudn Gram 4m nho, manh mai, hi€u khi, rdt di dong.

Nuo6i cdy khé, cdn moi trudng phong phi va vi hi€u khi.
Nang luc gay bénh

Truyén nhiém do phan hay sita, thit chua chin, d6i khi c¢6 thé do phan cta chim
va tha.

— C. fetus: Gay nhiém khuan huyét nhung hiém.

— C. jejuni: Gay viém ru6t thong thudng dang ly, phan c6 mu, méu. Gap nhiéu §
nudc dang phat trién, doi khi gay tiéu chdy niang & tré em hay thi€u nién c6 thé
thanh dich (gia dinh, truong hoc), thudng gap & thang néng.

Tri liéu
Nhiém khu4n huyét do C. fetus dung gentamycin. Trudng hop viém ruét dung

neomycin, erythromycin. Tri liéu c4n kéo dai 10-20 ngay.

Bang 11.1. Cac tac nhan thudng gay tiéu chay cap tai cac nuéc dang phat trién

Tac nhan gay bénh Ty lé % Khang sinh dé xuat
Virus Rotavirus 15-25 Khéng

Enterotoxigenic E. coli 10-20 Khéng
Shigella 5-15 Cotrimoxazol, Nalidixic acid
Campylobacter jejuni 10-15 Khéng

Vi khuén Vibrio cholearae 01 5-10 Tetracyclin
Salmonella (Non-typhoid) 1-5 Khéng
Enterophathogenic Dung khang sinh tly noi nhiém
Escherichia coli 1-5 Khéng

Bon bao Cryptosproridium 5-15 Khéng
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TU LUQNG GIA: Chon cau tra 1o diing

1. E. coli dugc phan biét so bo v6i nhém vi khudn gay bénh chuyén biét & rudt nhd kha
nang lén men:

a. Mannose d. Mannitol
b. Lactose e.bvac
c. Glucose

2. D€ chén doén truc ti€p bénh thuong han trong tudn 1& ddu, nén 14y méu bénh phdm tir:

a. Dich tay d. Nudc tiéu
b. Phan e.bvac
c. Mau

3. Dic tinh nao khong phai cua cholera toxin:

a. Bén vdi nhiét c. Gay tr6c niém mac rudt
b. Lam tang hoat dong ca d. C4u tao bdi tiéu don vi A va B
adenylcyclase
e.avac

4. C6 thé chdn dodn Vibrio cholerae trong trudng hop cdp ctu bing céch:
a. Cdy lén moi trudng pepton — kiém
b. Cdy lén moi truong TCBS
c. Quan sét cach vi khuén di dong
d. Dung phan tng ngung tap huyét thanh
e.avab
5. bac diém cta Shigatoxin:
a. Bén véi nhiét d. Giéng doc t6 LT cta E. coli
b. Tac dong chu yéu & niém mac rudt e. Dé dugc hdp thu vao mau
c. C6 thu thé gan vao t€ bao GM1
6. Salmonella typhimurium la vi khuin gay
a. Thuong han d. Ly
b. Phé thuong han e. Dich ta

c. Ngo doc thic an
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7. C6 thé phan biét so bo vi khuén thudc chi Salmonella hay Shigella nhd phan tUng:
a. Lén men lactose d. Indol
b. Tao H,S e. MR-VP
c. Tao urease

8. Salmoneiia trén moi truong Mac Conkey cho khém mau:

a. Trang d. Hong
b. Xanh e. Tim than
c. Vang

9. E. coli gay tiéu chay do:
a. Tiét enzym c. Tiét doc t6
b. Tang s6 lugng vi khuén d. Tat ca

10. Noi doc t6 vi khudn ta c6 ban chat la:
a. Lipopolysaccharid c. Acid mycolic

b. Acid teichoic d. Lipoprotein
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Bai 12

VI KHUAN GAY BENH LAY QUA BUGNG SINH DUC

MUC TIEU
1. Ndm duoc ddc diém vé hinh thé, tinh chdt nuoi cdy va cdch ldy truyén.
2. Trinh bay duoc ndng luc gdy bénh, triéu chitng bénh, bién chiing.
3. Néu duoc cdc phuong phdp xét nghiém vi khudn hoc.
4.

Ung dung duoc vao phong ngita va khdng sinh tri liéu.

1. VI KHUAN GAY BENH LAU: Neisseria gonorrhoeae

1.1. Dic diém

Vi khudn gay bénh lau do Neisser phan 1ap nam 1879 tir mi ¢ duong sinh duc
ctia bénh nhan. Lau cdu 4 tic nhan gay bénh chuyén biét chi cé & ngudi, truyén nhiém
truc ti€p do quan hé v6i ngudi bénh. Song ciu khuidn Gram am, d6i nhau mat bang,

giong hai hat ca phé up lai.

Nuoi cdy cidn méi trudng giau chat dinh dudng, khong khi 4m va CO, Néu bénh
phdm nhiém nhiéu vi khudn khac, ding moi truong Thayer -Martin c6 khdng sinh dé
phan lap.

1.2. Kha nang gay bénh

Bénh lau phai dugc khao sat & ca hai gidi, ¢ trang thai cdp tinh hay man tinh.

Bénh lau & dan ong thuong c6 triéu chiing viém niéu dao cdp tinh, viém phan
ngoai, chay mu, ti€u budt, git, rat. Thoi gian 0 bénh tir 3-7 ngay. Néu khong diéu tri
khoi hét, bénh lan vao dudng sinh duc gay viém nhiém tinh hoan, tuyén tién liét dudi
dang man tinh.

Bénh lau & phu nit thudng xay ra am thim va man tinh. Noi nhiém khudn déu

tién 1a 8 tir cung, lan dén niéu dao va am dao, tiét chat nhay c6 mu. Bénh c6 thé gay
bién ching viém 6ng din trimg. Mot s6 vi khuin vao madu gay nhiém lau céu lan toa.

http://tieulun.hopto.org 201




Lau cdu c6 thé nhiém nci khic: viém két mac ¢6 mu & tré so sinh (do lay tir me),
gy bién chitng ¢ khép (viem khép do 1au), nhiém khuédn huyét (viém noi tam mac hay
viém mang nio tuy).

1.3. Khang nguyén

Lau cau c6 céu tric khdng nguyén khong déng nhét va c6 thé thay déi ciu triic
be mat in vitro. Day la tinh chat dugc xem nhu dé trdnh sttc dé khang ca ky cha in

vivo. C4u tric bé mat gébm:
Pili gitip vi khuén bam vao t&€ bao ky chii va chéng lai su thuc bao.

Protein I tao nhitng 16 nho & bé mat qua d6 mot s6 chat dinh dudng di vao duge
bén trong vi khuén. Méi ching 1au cdu c6 mot loai protein I riéng khac nhau vé tinh

khéng nguyén.

Protein II 1am két dinh cédc t&€ bao lau cau trong khém va gén lau cdu vao t€ bao
ky chi. M6t chiing 1au cdu c6 tir 0-3 kiéu protein II. Protein II hién dién & khudn lac
duc, c6 thé c6 hay khong & khudn lac trong.

Protein III c6 & tat ca cac lau cau, két hgp protein I thanh nhitng 16 nho trén bé
mat té bao.

Lipopolysaccharid c6 & mang ngoai 1au cdu. DPoc tinh cla lau c4du phén 16n do
LPS, tdc dong nhu noi doc t6.

Mot s6 protein khac c6 tinh khdng nguyén nhung vai trd gay bénh it dugc biét.
1.4. Chan doan
Ldy mdu bénh phdm
— Dang cdp tinh ¢ dan éng: Ldy mu & niéu dao (c6 thé phai kich thich bang céch
cho uéng rugu vao ngay trudc).
— O phu nir: Liy dich am dao, dich cdc tuyén hay 14y & c6 tir cung sau khi c6 kinh
(ngay thu 4).
Xét nghiém truc tiép

Trai mu, nhuém Gram sé thdy cau khuén dang song cdu nhu hai hat ca phé nim
trong hay ngoai bach cau. Su hién dién song cdu khuan trong t€ bao bach cdu va vi tri

18y bénh phim Ia hai dac diém khéng dinh bi bénh lau.
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G phu nit hay ngudi bi bénh man tinh, cdu khuén hi€m, nén trich bénh phdm tai
phong thi nghiém va cdy ngay lén moi trudng phong phi. G dan 6ng, néu khao sat
khong thdy, nén cdy mu.

Xét nghiém gidn tiép
Chua c6 phén img nhay, chinh xdc. Ap dung trong thdp kh6p do 1au. Chi I phan
ttng bé tiic, khong thay thé cho viéc cdy vi khudn duoc.

1.5. Tri liéu

C6 thé dung 10 triéu don vi penicillin/ngay trong 5-10 ngay hodc dung 5 triéu
don vi procain penicillin va 1 g probenecid udng, cé thé diéu tri ca giang mai (néu co).
Néu di ing véi penicillin thi ding tetracyclin, Bactrim véi néng do cao va c6 thé chita
luon bénh do Chlamydia. D€ diéu tri cho phu nit liéu ting gip doi.

Hién nay lau cdu c6 su dé khang penicillin khd cao va trimethoprim -
sulfamethoxazol. C6 nhiéu thuéc khdng sinh méi c6é thé tri véi liéu duy nhat:
ceftriaxon (250 mg tiém bédp), ciprofloxacin (500 mg), peflacin (400 mg),
spectinomycin (2 g tiém bép),

2. VI KHUAN GAY BENH GIANG MAI: Treponema pallidum

2.1. Pic diém

Vi khuén Treponema pallidum, tic nhan gay bénh giang mai (syphylis) chi c¢6 &
ngudi. Viéc lay truyén thudng truc ti€p qua giao hgp véi ngudi bénh. Ching ton tai
trong céc viung kin, 4m uét clia co thé. Vi khudn rat méng manh, nhanh chéng bi tiéu
diét khi ra ngoai co thé hoic béi néng, kho.

Vi khudn rat nhd, c6 6-14 vong xoin, bé ngang khong qué 0,5 pum, chiéu dai 6-
15 pm. Di dong dac trung hodc theo truc, ldc ngang hay luon séng tir ddu nay tdi dau
kia, khong nhuém dugc theo Gram. Xoin khuin giang mai khong nuoi cdy duge. C6
thé nuoi cdy mot s6 dong Treponema khong gay bénh (Vi du, dong Reiter, Kazan cla
T. phagedenis), nhung xoan khuidn giang mai c¢6 kha nang gdy bénh trén mot vai stic
vat nhu tho (trén dich tinh hoan), dong thudng nghién citu 1a Nichol's.

2.2. Khang nguyén

— Khang nguyén lipid (cardiolipin): Khang nguyén khong chuyén biét, con cé
thé tim thdy & tim ctia cidc dong vat cé vii.
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— Khang nguyén protein c6 hai loai chuyén biét chung cho Treponema va mot

hodc hai khdang nguyén protein khac, cé chuyén biét it nhi€u cho T. pallidum.

— Khdng nguyén polyosid cua vo, dac trung cho T. pallidum.

2.3. Kha nang gay bénh

Thuong phan chia theo thai ky:

Giang mai thoi ky thi I: Sau khi ti€p xdc v6i bénh nhan, xodn khuin xam nhép
qua cdc v€t xay xdt & da, niém mac vao hach sau d6 vao m4u rat nhanh. Sau
khoang 3 tuan G bénh, xuit hién cdc vét loét, trgt nong tai cd quan sinh duc, goi
la cdc sang, vai ngay sau thudng c6 hach thanh chum, nho, ran, khong dau.
Nguy hi€ém la 6-8 tudn sau, du khong diéu tri, cic hach ciing bién mat. Huyét

thanh chi duong tinh sau 5-8 tudn méc bénh.

Giang mai thoi ky thir I1: 6-8 tuan sau, c6 tén thuong & da, niém mac lan téa
khap co thé goi la dao ban giang mai do xoin khudn giang mai theo mau di

khap co thé. Day la thoi ky lay lan cho ngudi tiép xiic.

Giang mai thoi ky thi ITI: Thuong vao nam thd 3 clia bénh, céc tdn thuong
khong lan téa nhu thoi ky thit II nhung lai pha huy co thé. G6m c6 3 thé. D6 la
giang mai III lanh tinh, tao cdc cu giang mai hay gom loét; giang mai III tim
mach thuong gay viém dong mach chu va giang mai III thian kinh giy tén
thuong ty séng, nao, bénh Tabes gay liét toan than hay réi loan tam than. Thoi
ky nay it lay.

Ngoai cic thé giang mai trén con c6 thé giang mai bdm sinh do me méc bénh
lay truyén cho thai nhi, xay ra tir thdng thi 4 cta thai. Tré sinh ra c6 thé cé
nhitng t6n thuong cha thdi ky II hoic gom loét & vach mili, vom hong gay xep
miii hay ling vom hong (t6n thuong thoi ky III). Do vay cén thit mau cho san
phu it nhat 3 lan (thang thi 4, 6, 9 cua thai).

Hién nay bénh giang mai khong dé dang biéu 16 giong trudc kia, cé thé do diéu

tri khong t6t hay sir dung bira bai khang sinh, c6 thé phan loai thanh:

204

Giang mai sém: Ton thuong méi, rat nhay cam véi tri liéu (c6 thé gém giang
mai thoi ky I, II).
Giang mai muén: T6n thuong sau, it hiéu qua véi tri liéu (thudng sau thoi ky II
hodc giang mai thoi ky III).
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2.4. Chan doan
Xét nghiém truc ti€p

Phuong phap nay dung dé phat hién xoén khudn giang mai trong dich tiét trén bé
mat sang bing kinh hién vi nén den. Tuy nhién chu y&u 4p dung trong thoi ky huyét
thanh chua duong tinh. Xét nghiém nay rat dé bi sai do sir dung khdng sinh bira bai
khién cho vi khuin khong hién dién trong sang nita.

Xét nghiém gian tiép

Dua trén ddp tng mién dich thé dich ctia bénh nhan, gom hai loai: xudt hién céc
khdng thé khong dac hiéu (Reagin) va cc khang thé dac hiéu khing lai khing nguyén
chuyén biét clia xoan khuén giang mai. Do vy cdc phan ing huyét thanh giang mai
gém hai loai: phdn ung dic khong hiéu (Reagin test) va cdc phan ng dac hiéu
(Specific treponemal test).

Céc phan ting khong dac hiéu dua vao hién tugng trong qué trinh ctia mot s6 bénh,
ké ca giang mai, co thé s& c6 khang thé khong dac hiéu két hop dugc véi cdc lipid ldy tir
mo céc dong vat. Phan tng c6 thé duong tinh trong vai bénh khéc nhu sdi, lupus... hay bat
thudng & timg c4 nhan. Phan tmg khong dic hiéu gém c6 phan tng c6 dinh bd thé va
phan @ng 1én bong.

Phdn itng c6 dinh bo thé

Con goi phan ttng BW do Wassermann va cong su thuc hién dau tién nam 1906.
Khéng nguyén sit dung dugc chiét tir m6 dong vat nhu tim bod (cardiolipin). Phan (ng
gém hai hé thong: huyét thanh bénh nhan + cardiolipin + bé thé va sau d6 cho thém hé
thong chi thi 1a héng cdu ciru + huyét thanh khéng hong cau clru.

Néu huyét thanh bénh nhan c6 reagin, bé thé gitip cho cardiolipin két hgp vdi
reagin nén hong cdu ciru khong con bd thé dé phan tng v6i huyét thanh khang héng
ciu clru, do d6 khong c6 phan ing tan huyét duong tinh. Nguoc lai huyét thanh khong
c6 s€ c6 phan ting tan huyét.

Phdn itng lén bong

Néu c6 trong huyét thanh, reagin sé ngung tap vdi cardiolipin thanh tia bong c6
thé nhin thdy dugc. Hién nay c6 hai phan tng thong dung 1a VDRL va RPR.

— VDRL (Veneral Disease Research Laboratory): Khang nguyén la cardiolipin c6
thé dung trén phién kinh hay trong 6ng nghiém, c6 thé diing dinh lugng duogc.
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— RPR (Rapid Plasma Reagin): Khang nguyén nhu trén, két hop véi cholin va céc
phan tir carbon rdt nho lam chi thi. Két qua duong tinh khi ¢ cdc cum két phan
tlr carbon thdy dugc bang mat thuong.

Cac phan ung dac hiéu

Cdc phan ung nay su dung xoan khudn lam khang nguyén. Do chuyén biét cic
phan ng nay cao hon nhiéu so vG6i cdc phan ung khong dac hiéu st dung khéng
nguyén khong phai 1a xodn khudn. Khdng nguyén st dung thuong la hén dich T.
pallidum dong Nichol’s tir mo tinh hoan tho da gay nhiém khudn. Phan @ng dac hiéu
gom c6 phan tng bat dong xodn khudn, phan @ng mién dich huynh quang va phan tng
ngung tap hong cau.

Phdn itng bdt dong xodn khudn (TPI: Treponema pallidum immobilisation)

Do Nelson va Mayer tim vao nam 1949. Cac tac gia thady rang néu huyét thanh
bénh nhan c6 cac khang thé chong xoén khuin giang mai thi c6 kha nang T. pallidum
con song va di dong tré nén bat dong véi su hién dién ctua bd thé. Sau khi ti€p xiic véi
huyét thanh 6-18 gid, xoan khudn giang mai s& bi bat dong, bién déi hinh dang va sé
bi phd hiy. Két qua dugc quan sdt qua kinh hién vi nén den, duong tinh néu c6 hon
50% xoan khuén bi bat dong. Can Iuu ¥ néu bénh nhan dang st dung khang sinh, phan
tng s€ khong c6 gia tri.

Phdn tiing mién dich huynh quang (FTA: Fluorescent treponemal antibody)

Do Falcon, Deacon va Harris tim nam 1957. Khang nguyén la xoan khuin c6
dinh trén lam ro6i cho ti€p xdc v4i huyét thanh bénh nhan. Néu c6 khang thé, xodn
khuan s& bi boc boi khang thé, sau d6 duoc phét hién véi huyét thanh khang globulin
mién dich clia ngudi da dugc gan chdt huynh quang. Két qua dugc quan st qua kinh
hién vi nén den véi tia UV, s& thdy hién tuong phat huynh quang néu duong tinh.

bac biét phan ting da dugc cai ti€n bang cach x{r Iy hap huyét thanh bénh nhan
v6i cic xoan khuan dong Reiter dé loai bo cdc khang thé cdu tric gin giéng véi khing
thé chuyén biét cho T. pallidum gay bénh. D6 1a phan tng FTA-Abs (Fluorescent
T'reponemal Antibody Absorption)

Phan tuing ngung két hong cau (Treponema pallidum hemagglutination: TPHA )

Trong phuong phdp nay hong cdu ciru duge lam nhdm bé mat, sau dé gan két véi
cdc khiang nguyén cua xoan khuin dong Nichol’s réi cho ti€p xidc véi huyét thanh
bénh nhan. Néu c6 khang thé chuyén biét, héng ciu sé bi ngung tap. 0 ong ching am,
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héng cau sé bi déng cuc tai ddy 6ng nghiém. Ciing c6 thé tang mic do chuyén biét ciia
phan tng qua xur 1y huyét thanh bénh nhan nhu trong FTA -Abs.
Tri liéu

Penicillin c6 tdc dung diét khuan tuyét doi, dugc dung tir nim 1943 t6i nay. Tuy
nhién tac dung di€u tri phu thudc vao giai doan, ban chat bénh, méi lién hé giira liéu
dung va thoi gian sir dung. Sir dung penicillin diéu tri giang mai phai dat néng do thich
hop trong mau duy tri mot thoi gian dai vi thoi gian thé€ hé clia xodn khuédn 1a 30-33
gio. Chinh vi vay ngudi ta c6 khuynh huéng dung penicillin cham nhu procain
penicillin G. Trong giang mai I va II, diéu tri bang penicillin luon thanh cong. Trong

giang mai muon, ti 1¢ thanh cong giam va can tang liéu khang sinh.

Trudng hop qua mén penicillin, thudc dung thay thé 1a tetracyclin hoéc erythromycin.

3. VI KHUAN GAY BENH HA CAM MEM: HAEMOPHILUS DUCREYI

3.1. Dic diém

Ha cam mém la bénh nhiém trung c6 tinh chat cdp tinh, thudng khu trd. Bénh lay
lan do quan hé¢ tinh duc véi nguoi bi nhiém tring. Bénh do truc khuan Haemophililus
ducreyi, dugc August Ducrey phat hién nam 1889. Hién nay bénh thudng gap & céac
nudc nhiét d6i, kém phat trién, hi€m gap & cac nudc phat trién.

Truc khudn H. ducreyi ngan, Gram am, xép thanh chudi, an mau hai diu dam

hon, c¢6 dac diém chung cta chi Haemophilus, méng manh.

Vi khuan chi nuéi cay dugc trén moi truong dac biét, giau dinh dudng va cé yéu
t6 phat trién X va CO,

3.2. Kha nang gay bénh

Sau thoi gian G bénh ngan 3-5 ngay, H. ducreyi gdy mot mun mu, thuong tai bo
phan sinh duc, sau vai ngay trd thanh vét loét goi 1a sang ha cam mém (Soft chancre).
O nam, thuong tai mat dudi duong vat. O ni, thuong tai am ho. Phan biét vGi sang cla
giang mai: sang ha cam mém sung, khong cing, gay dau dén. C6 hach nhung khong
bat budc, thudng mot bén va chi cé6 mot hach. Sau d6 hach sung to, nung mu, tao 16 do
mu, miu va tao cic sang mdi. Bi€n ching: doi khi c¢6 thé din dén bién ching tao

nhitng vét loét 16n, sau, nhiém trung, gay viém hach...
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3.3. Chan doan

Bénh phim 14y tir vét loét, dem xét nghiém, nuéi cdy hoac c6 thé ding ngoi bt
ching dau rach da canh tay, roi 1y mu tai vét 1oét, hach phét 1én. Sau 48 gid, n€u méc
bénh s€ sung.

3.4. Tri liéu
— Ceftriaxon 250 mg, tiém bap mot 14n duy nhat.
— Erythromycin 500 mg x 3 lan/ngdy x 7 ngay. Cotrimoxazol 480 mg x 3
lan/ngay x 7 ngay. Néu hach da bi viém, cdn phai rit ma.
4. VI KHUAN GAY VIEM DUGNG TIET NIEU KHONG PHAI LAU CAU

Hién nay tai cdc nudc phat trién, viém dudng ti€t niéu do lau cdu da giam nhiéu
trong khi d6 viém duong tiét niéu do céc vi khudn khéc lai tang lén. Viém dudng tiét
ni¢éu khong do lau cau (NGU: Non-Gonococcal Urethritis) 1a tir chung dé chi nhiing
bénh nhan khong nhiém lau cdu nhung c6 nhiém trung dudng tiét niéu, thuong dic
trung boi viem duong tiét niéu va thudng cé kém theo su tiét mu.

Céac nguyén nhan chinh cta viém niéu dao khong do lau:
—  Chlamydia trachomatis: 30-50% cac truong hgp viém dudng tiét niéu khong do lau.
— Ureaplasma urealyticum: khoang 25%.
— Cac nguyeén nhan khac: 25%.
4.1. Chlamydia trachomatis
Dac diém
Vi khudn thuoc chi Chlamydia, kich thuéc nhé 0,25 pm, ky sinh noi bao bit

budc. Trudc kia, Chlamydia cung véi Rickettsia va Mycoplasma dugc xép vao nhém
trung gian "nhitng vi sinh vat nho".

Chlamydia c6 chu ky sinh san phirc tap. Sau khi xam nhap vao t€ bao, tir thé so
khdi, vi khudn bi boc trong khong bao réi thanh thé ban ddu nim trong t€ bao chat. Vi
khudn trong thé ban dau to 1én thanh thé 4n nhap, trong d6 c6 nhiéu thé so khdi. Sau
d6 thé 4n nhap dugc phéng thich do t€ bao vat chii bi v& va cic vi khudn ra ngoai dé
ti€p tuc xam nhap cédc t€ bao mdi. Do cdch sinh san dac biét, chi c6 mot ho
Chlamydiaceae va mot chi Chlamydia ma thoi.
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Kha nang gay bénh
C. trachomatis gay bénh & duong sinh duc, duong tiét niéu, ngoai ra con cé thé
gay bénh & dudng ho hap va & mat.

— O mdt gay benh dau mét hot (Trachome), c6 thé:

+ Chi la dau mat hot don gian, gay viém két mac hot, boi nhiém hay khong,
doi khi gay thanh dich.

+ C6 thé 1a dau mat hot phic tap, bénh bi boi nhiém, c6 thé din dén viem loét
gldc mac va mu.

= duong ho hdp do Chlamydia tir mit xuéng. Triéu chitng: viém tai, ngat midi,
viém khédu hau.

- 0 duong sinh duc trong cac bénh viém duong tiét niéu khong do lau, C. trachomatis
chiém ti Ié cao nhét (30-50%). O duong sinh duc C. trachomatis gay bénh hot xoai
thuong do typ huyét thanh A -D. Triéu ching 1a mot vét loét nhod & co quan sinh duc
r6i hach cing bén sung to 1én. Néu khong diéu tri s& v& mu, vét thuong sé nhu mot
voi hoa sen, boi nhiém nhiéu 14n gay nghén dudng bach huyét, bién chimg phii chan
voi. O nit: viem dudng tiét niéu, c6 tir cung, voi Eustach. Ngoai ra nhiéu trudng hop
viem nhiém do C. trachomatis c6 thé két hop ca véi lau ciu, do vay diéu tri v6i
khéng sinh dung cho lau cau thi that bai.

Chén doan - Tri liéu

Bénh phdm phai 14y sau trong dudng sinh duc hay céc chat tiét tir cic co quan
khac (mat, dom, dich phéi ...).

Xét nghiém truc ti€p bang phuong phdp nhudém Giemsa-Machiavello: thé so khdi
mau tim, thé ban ddu mau xanh, thé 4n nhap mau dam, thé nhan t€ bao mau tim sim.

Ngoai ra c6 thé dung dung dich Lugol: thé 4n nhap c6 mau nau.
Xét nghiém gidn ti€p khang thé bang phuong phap mién dich huynh quang.

Nuo6i cdy: truée kia nuoi cdy vao triig ga 1on, hién nay c6 thé d4p dung nuoi cdy

t€ bao.

Tri liéu bang erythromycin 40 mg/kg/ngay. Doxycyclin 100 mg (1-2 vién) x 10-

20 ngay.
4.2. Ureaplasma urealyticum

Vi khuén thudc ho Mycoplasmataceae, gay bénh viém duong tiét niéu.
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Day la mét trong nhitng vi khudn c6 kich thuéc nhé gay bénh trén ngudi, kich
thu6c chi khoang 0,15 pm. Triéu ching bénh gay ra bsi Ureaplasma urealyticum khi
giéng bénh do lau cdu, nhung chli yéu gay tiéu kho, tiét ma it hon. G nam gidi, gay
viem duong niéu. O nit gidi, gay viem am dao, viém voi tring.

Bénh lay nhiém chii yé€u do quan hé tinh duc v6i nguén bénh. Mot s6 bién chiig
c6 thé xay ra nhu & nam, c6 thé bi vo sinh; & nit,c6 thé bi sdy thai, dé non.

Nuoi cdy vi khuan phai ding moéi trudng phitc tap c6 20% huyét thanh, dich chiét
men, -lactamin hay polymycin B trong diéu kién c6 CO,.

Tri liéu

Can luu y Ureaplasma urealyticum 1a vi khuidn khong c6 thanh t€ bao nén
penicillin khéng tic déng dugc.

Tetracyclin la thuéc kha hiru hiéu duoc lua chon, sau dé la macrolid,
fluoroquinolon.

TU LUQNG GIA: Chon cau tra 1oi ding

1. Phan ting thuong dugc dung dé tim vi khudn giang mai:

a. C6 dinh b6 thé d. Bit dong xoin khuin
b. Ngung két hong cau e. Mién dich huynh quang

c. Phan tng lén bong
2. Vi khudn giang mai giai doan III nguy hiém do:
a. Co thé di truyén
b. C6 kha nang lay nhiém cao
c. Khu tri tai nhiéu co quan
d. Gay t6n thuong than kinh, tim mach khong phuc héi
e. Khong c6 triéu chitng dién hinh

3. Bénh giang mai lay truyén qua duong:

a. Sinh duc d. Tiéu hoa
b. Mau e.a,b
c. Ho hap
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4. Giang mai bdm sinh 12 bénh:

a. Truyén nhiém d. Réi loan chuyén hod
b. Di truyén e.b,c
c. Tu mién

5. Vi khudn lau:
a. Chi s6ng & dudng sinh duc d. Cau khudn Gram duong
b. Gay viém giac mac & tré so sinh e. Tatca
c. Vaccin c6 hiéu qua

TAI LIEU POC THEM
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Bai 13

VI KHUAN GAY BENH QUA BUGNG KHONG KHi

MUC TIEU
1. Khdi qudt dugc ddc diém hinh thé cdc vi khudn gdy bénh duong khong khi.
2. Mo td dugc cdu triic téng qudt va tinh chdt ciia khdng nguyén ciia vi khudn.
3. Hiéu duogc khd ndng gdy bénh va cdch truyén nhiém.
4. Ndm viing duoc nguyén tdc diéu tri bénh nhiém do vi khudn gdy bénh dwong

khong khi.

1. BENH DO STREPTOCOCCI

1.1. Dic diém

Streptococci 1a mot nhém 16n, gém nhiéu loai khdc nhau. Vi khudn Gram duong,
hinh cdu hoac hinh bau duc, dudng kinh khoang 1 pm xé€p thanh chudi dai hay ngan.
Mot s6 Streptococci c6 kha nang gay bénh & ngudi, mot s6 1a nhitng vi khuén co hoi.

Streptococci ¢é & khap noi: D4t, nudc, khong khi, song cong sinh véi thi hay
nguoi (¢ da va niém mac cuéng hong).

Vi khuén ky khi hodc ky khi tiy y. Khi méi trich tir bénh pham nén nu6i trong
diéu kién ky khi va dung méi trudng phong phi (méi trudng thach mdu, moi trudng
BHI, méi truong cé huyét thanh).

Trong moi trudng 1ong hay mdi 1ay tir bénh pham, Streptococci c¢6 dang chudi
dai uyén chuyén. Trén méi truong rin cho chudi ngin hon hay c6 dang cap doi.
1.2. Phan loai

C6 nhiéu hé thong phan loai Streptococci, nhung c6 hai hé théng dugc cong nhan
rong rai:
Phan loai theo su tan huyét

Hé thong phan loai nay cta J. H. Brown tir nam 1919 chia Streptococci lam ba
nhém dua vao su tan huyét trén moéi truong thach mau:
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Streptococci tan huyét a (o-hemolytic streptococci): C6 kha nang phd hily mot
phin hong cau trong moi trudng nudi cdy lam cho xung quanh khuin lac vi khuin cé
mau xanh.

Streptococci tan huyét B (B-hemolytic streptococci): Cé kha nang ph4 hiy hoan
toan hong cau lam cho xung quanh khuén lac vi khudn c¢é vong tring trong sing.

Streptococci tan huyét y (y-hemolytic streptococci): Khong cé kha nang tac dong
trén hong cau vi vay xung quanh khuén lac vi khuén khong c6 su thay déi mau.

Phan loai theo Lancefield

Hé thong phan loai theo Rebecca Lancefield dé nghi tir nam 1935 dua trén su
khdc nhau cha thanh phan carbohydrat C dac biét c¢6 tinh khiang nguyén nim trén
thanh t€ bao. Theo hé théng phan loai nay, Streptococci duoc chia thanh cdc nhém ky
hiéu tir A dén O (goi 1a immunological groups, nhém mién dich).

Phan 16n vi khudn gay bénh & ngudi nim trong nhém A, thong thuong nhit Ia
Streptococcus pyogenes, c6 kha nang huyét giai p.

Hién nay phén loai Streptococci dua trén ca vé hinh thé, tinh chat mién dich hoc
va kha nang gay tan huyét.
1.3. Khang nguyén
Carbohydrat C

Nam trong thanh t€ bao vi khudn. Pay la co sé dé Lancefield phan loai
Streptococci thanh cdc nhém tir A dén O. Carbohydrat C chiém khoang 10% trong
luong kho cha thanh t€ bao va cé chita dudng rhamnose va hexosamin.

Nhém A Nhém C
CH,OH
N-acetyl
O, O, .
g galactosamin
N-acetyl CHy H.OH 40%
I Glucosamin |,
30% Rhamnosamin
NH OH OH 42%
Lome Rhamnose dodsi
60% N-acetyl
Khung carbohydrat Khung carbohydrat glucosamin 5%

Hinh 13.1. C4u tric carbohydrat C
Protein M

C6 & vi khudn gay bénh Streptococcus pyogenes, protein nay nim & thanh t€ bao
va pili gitip cho vi khudn bam vao sgi co & yét hau va lam cham su thuc bao. C6 hon
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60 loai protein M di dugc nhén dinh tuong tng v6i 60 typ khing thé chong lai cic
khang nguyén nay. Protein M c6 lién quan dén doc tinh cta vi khudn.

Khang nguyén T

C6 ban chat la protein, bi huy bdi acid va nhiét, khang nguyén nay khong lién
quan dén doc tinh ctia vi khuén.

Khang nguyén bé mdt
— Khdng nguyén P: Ban chat 1a nucleoprotein.

— Acid teichoic: Chiém khoang 1% trong lugng kho ctia thanh t€ bao, c6 tdc dong
nhu mot nhém antigen dac biét cia nhém D va N, khong c¢6 & nhém khéc.

—  Pyogenic: La mot noi doc t6 (endotoxin) dugc phat hién & Streptococci nhém A.
1.4. Enzym va doc to

Streptokinase (fibrinolysin) c6 kha niang huyét gidi sgi huyét t6 fibrin do bién
plasminogen trong huyét twong thanh plasmin. Plasmin ¢ tinh 1am tan soi huyét va

protein.

Streptokinase co tinh khdng nguyén manh tao khdang thé la ASK (anti-
streptokinase).

Streptodornase cé6 tac dung thuy phan ADN.

Hyaluronidase c6 tac dung lam tan acid hyaluronic (acid tao lién két & mo lién
két) gitp vi khudn lan tran dé& dang. Hyaluronidase c6 tinh khang nguyén va tao khéng
thé ASH (anti strepto hyaluronidase).

' Hemolysin: Streptococci nhém A c6 2 loai hemolysin

Streptolysin O c6 tic dung lam tan hong cdu & moi trudng khong c6 oxy. C6 tinh
khang nguyén manh, kich thich co thé thanh lap khdng thé ASO (anti streptolysin O).
Dinh lugng khang thé nay gidp chdn dodn bénh do Streptococci nhém A.

Streptolysin S c6 kha nang lam ly giai héng cdu, c6 tinh khdng nguyén kém.

Doc té gay ban do (Erythrogeic toxin) c6 ban chat 1a protein gay nhitng nét do
trong bénh tinh hong nhiét.

DP Nase (diphosphopyridine nucleotidase) c6 tac dung giai phéng nicotinamid
tr DPN. Enzym nay c6 & vai loai vi khué&n nhém A c6 tic dong doc d6i véi bach cau.

214 http://tieulun.hopto.org



1.5. Streptococci tan huyét B nhém A

Kha nang gay bénh

Vi khun nay gay nhiéu bénh nhiém cép tinh chuyén biét, khong chuyeén biét va
nhimg bién chitng khong mung mi goi 12 bénh nhiém hau Streptococcus.

Bénh nhiém cdp tinh khong chuyén biét

Binh thudng gy viém hong, ngoai ra ciing gy nhiém khudn ngoai da nhu chéc
16 (impetigo) hoac gay nhiém khi béﬁg va ¢ vét thuong, viem am dao, viém voi tir
cung (viém nghén s& din téi vo sinh), viém tai c6 thé dua dén nhiém khuédn huyét va
viém mang nao - tay.

Néu lic sinh dung dung cu khong dugc tiét tring c6 nhiém Streptococcus hemolyticus
s€ gay bénh sot hau san.
Viém mang trong tim: Trang thdi cdp tinh van tim bi hiy hoai nhanh chéng dua dén
suy tim trong vai ngay, vai tudn din dén tir vong. Trudng hop ban cdp thuong xay ra &
nhitng bénh nhan bi hong van tim bdm sinh. Bénh con do nguyén nhan nhiém Viridans
streptococci, thudng vi khudn xam nhap sau khi nhd rang.

Bénh nhiém cdp tinh chuyén biét
Viém quang
Bénh bit diu & nhing 16 ty nhién nhu 16 miii hay tir vét thuong. 0 nganh mii

nguy hiém nh4t vi tao phan ng viém manh do co ché nhiém va phan ung tang cam.
Viém quéng la bénh nhiém cdp tinh chuyén biét do Streptococci.
Bénh tinh hong nhiét

Bénh do Streptococci nhém A cé & amidan hay cudng hong gay sung niém mac
va tréc vay, phéng thich doc t6 gay phan tng tng quat biéu hién boi nhing triéu
chitng nhu ndi ban do va s6t.
Bién chitng hdu nhiém Streptococci
Thdp khop cdp tinh

Pay 1a mot phan tng mién dich gay tai hai & dich hoat va mang trong tim. Co
ché 1a streptolysin O tao khéng thé ASO. Phitc hop khdng nguyén -khing thé nay gan
lén dich hoat gay viéem. Hoac streptolysin O c6 epitop nhu & t€ bao dich hoat, mang
tim nén khang thé chéng streptolysin O s& chéng luén dich hoat va mang trong tim
gy viém khdp va viém mang trong tim. Bénh thuong xay ra sau khi bi viém hong.
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Viém cuon tiéu cdu thdn cdp tinh

Bénh thuong xay ra sau khi bi nhiém khudn ngoai da. Bénh xay ra do phan ting
khang nguyeén - khing thé & cdu than. O tinh trang cp tinh di tiéu ra mau, pha, huyét 4p
tang... c6 thé dan dén tr vong. Bénh c6 thé try thanh man tinh, cudi cling gay suy than.

Dich té hoc

Truyén nhiém tir ngudi sang ngudi do nudc bot hay nhiém khuédn da. Bién chiing
hau nhiém c6 thé xay ra thanh dich nho, phan 16n & tré em.
Chan doan

Xét nghiém truc tiép: LAy bénh pham tir noi nhiém, trai trén lam kinh, nhuém va
quan sat v4i kinh hién vi thay vi khudn x€p thanh chudi, hoac 14y bénh phdm phan lap

trén thach mdu, tim khom nho huyét giai .

Xét nghiém gian tiép: Dinh lugng ASO, binh thudong c6 ham lugng 200 pg/ml,
néu c6 bénh tang 1én 800 pg/ml.

C6 thé dinh luong ASK hay ASH.
Tri liéu

Hoéa du phong: Ap dung bénh nhan bi bién ching dé phong ngira tdi phat. Dung
penicillin cham hay erythromycin. Dy phong c6 thé kéo dai nhiéu nam hay suét doi.

biéu tri v6i penicillin G 12 t6t nhat, néu ¢6 di tng dung erythromycin.

1.6. Streptococci nhém B

Gay bénh & co quan sinh duc hay dudng ti€t niéu. Diéu tri bang penicillin G

nhung yéu, nén phoi hop penicillin G véi gentamicin.
1.7. Streptococci tan huyét a (Viridans streptococci)

Goém S. salivarius, S. mitis, S.mutans. Cho tan huyét khong tan trong mat va
khong bi ngan chan badi optochin.

" Nhoém nay c6 trong dudng ho hdp, nhat 1a & miéng. Néu & miéng c6 ton thuong
(nho rang), ching vao mdu gay viém mang trong tim néu van tim khong binh thudng.
Nhém Viridans streptococci khong nhay 1am véi penicillin, phai phoi hop vé6i khdng
sinh khac.

216 http://tieulun.hopto.org



1.8. Streptococci khong tan huyét (Streptococci nhém D)

GOm S. faecalis, S. faecium, nam trong nhém Enterococcus. Cong sinh & ong
tiéu héa clia ngudi va thid, nuéi duge & moi tritdng thudng. Song dugc ngoai co thé. Su
hién dién cta ching trong nudc cé thé ching minh nudc bi nhiém phan.

Pdc diém: Chiu duoc 40% mat va tac dong clia natri azid.

Day 1a vi khudn co hoi gay nhiém duong tiét niéu, nhiém sung mu, cé thé do su

dung dung cu kham duong tiét niéu hay duong tiéu héa khong tiét trung ding muiic.
Piéu tri: Khang tu nhién v6i nhiéu khang sinh, nén thir tinh nhay cam in vitro dé tim

phoi hop.

2. MYCOBACTERIUM TUBERCULOSIS

2.1. Pic diém hinh thé

M. tuberculosis gay bénh lao dugc Robert Koch tim ra nam 1882 mac du bénh

lao da dugc mo ta tir nhiéu thé ky trudc.

Truc khudn lao (Tubercle Bacillus) duoc xem nhu mot dang chuyén tié€p giita
Eubacteria va xa khuan (Actinomyces). T€ bao vi khuan dai 2-4 um, ngang 0,2-0,5 pm,
doi khi phan nhanh hay c6 dang soi. Vi khuidn khong di dong, khong sinh bao tir, dé
két nli trong moi trudng 16ng. T bao vi khudn chita nhiéu hat, khi nkuoém s& bat mau
dam hon. Vi khuén lao dé khdng duogc véi nhiéu tdc nhan vat ly va héa hoc nhu kho,
chat tdy, acid, base. Vi khuan lao rat khé biat mau thudc nhuém thong thudng. Can
nhuom vi khuin véi céc tdic nhan nhuém mau manh nhu carbol fuschin néng va tang

thoi gian ti€p xuc.
2.2. Diac diém tang trudng va nudi cay

Vi khudn lao tang trudng rat cham (2-3 tuan) do ¢6 thoi gian thé hé dai tir 15-22

gid. Vi vy viéc nuoi cay dé nhan dinh vi khuéan cdn nhiéu thdi gian.

D€ nuoi cdy vi khudn c6 thé sir dung nhiéu loai moi trudng: moi trudng thudng
va cdc moi trudng chon loc ¢6 chia khang sinh khang vi khudn va vi ndm. C6 thé dung
moi trudng 16ng nhu moi trudng Dubos, hodc cac moi trudng ran, moi trudng nay ding
dé phan lap, nuéi cdy va giit chiing. Sau 2-4 tudn cho nhitng khém nhu bong cdi mau

vang nhat.
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~ IA” ~r rd
2.3. Pac diém cau tric

Diéu déng chii y nhat trong thanh phan héa hoc clia Mycobacteria 14 ty 1& cao bat
thudng cua lipid tir 20-40% trong lugng kho véi thanh phan lipid & thanh t& bao dat téi
60%. Diéu nay giai thich dic tinh khong thdm nuéc cta thanh t€ bao vi khudn va xu
hudng két dinh nhau trong qua trinh phdt trién & moi trudng 16ng va su ndi trén bé mit
trir khi duge phan tdn bang chat dién hoat.

Thanh t€ bao chita nhiéu lipid con 1a co s giai thich mot vai tinh chat bat thuong
cua Mycobacteria nhu khé bat mau trong qud trinh nhuoém, khdng acid, base va dé
khang véi tic dong diét khudn cta khang thé va bd thé.

Lipid

Lipid ctia Mycobacteria gém c6 phospholipid, glycolipid (con goi 12 mycosid) va

sap. Trong cdc acid béo cua lipid da duoc tim thdy c6 acid mycolic 1a mot trong cic

y€u t6 déng vai trd quan trong trong su khang acid ctia vi khuén lao.

H H
R—(I3—C|)—COOH
OH R
Acid mycolic

Mycobacteria gay bénh & ngudi va bod ¢6 R'= C,,H,,.
Loai gay bénh & chim va hoai sinh ¢6 R'= C,,H,;.

R chita khodng 60 C va 1-2 phan tir oxy, s6 lugng thay déi tuy theo loai

Mycobacteria.
Yéu t6' tao xodn (Cord factor)

bay 1a mot yéu t6 lam vi khudn xodn vao nhau (tao thimg). Yéu t6 nay c6 lién
quan dén doc tinh cia Mycobacteria do c6 kha nang tc ché su di chuyén ctia bach bao
da nhan in vitro, lieu 10 pg c6 thé giét chét chudt bang dudng tiém duéi da. Tach yéu
t6 tao xoan s& lam vi khudn khong doc. Khi t& bao vi khudn Mycobacteria con tré c6

doc tinh cao hon t€ bao vi khudn gia do t€ bao tré chita nhiéu yéu t6 tao xoin hon.
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Hinh 13.2. C4u trdc yéu té tao xoén
Protein

Té€ bao Mycobacteria c¢6 nhiéu protein, khi tiém protein nay sé& cho phan tng qua
mén. Phuong phdp tiém protein tir moi trudng nudi cdy vi khudn gdy phan ing qua
min goi 13 phan tng tuberculin di dugc Charles Mantoux 4p dung tir nam 1910 dé
phat hién bénh lao.

Hién nay ngudi ta ding protein tinh khiét chiét tir vi khuén lao goi 1a PPD
(Purified Protein Derivative).
2.4. Phan ung qué man va mién dich
Hién tuong Koch

Tiém vi khudn doc vao chuot lang binh thuong, sau 10-14 ngay noi tiém ndéi mot

cuc, sau mot thoi gian chudt lang chét.

Dai véi chuot lang da bi nhiém, tiém 14n hai & vi tri khdc, sau 24-48 gi0 noi tiém
bi viém, 18, r6i lanh nhanh mot cach tu nhién. Phan @ng truéc (viém 16) 1a hién tugng
qud man cham ctia chu6t lang da nhay cam, hién tuong lanh la do mién dich thu nhan.

Phdn ing tuberculin

Pay la phan ng quad man gay viém tai ché. Ching minh bang céch tiém
tuberculin thé cho vi khudn lao s6ng. Phin tng am tinh nghia la co thé chua tiép
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xuc v6i vi khudn lao va nguoc lai. Phan tng nay con dugc dung dé kiém sodt hiéu
qua tiém chung.
Thuc hién bang cach tiém PPD trong da hay ca trén da va do duong kinh vét
sung do sau 48 gid.
— Phan ung (+): dudng kinh > 10 mm.
— Phan tng (+): dudng kinh 5 -10 mm.
I
— Phén tng (-): dudong kinh < 5 mm.
Mién dich
Su nhiém khuén trong bénh lao 1a nhiém khudn noéi t€ bao. G day mac du c6 su
thanh lap khang thé nhu agglutinin, precipitin, opsonin... (cdc khang thé cé tic dung
trung hoa doc 6, hoat héa céc t€ bao thuc bao) nhung khong c6 tic dung bao vé co thé.
Khi vi khudn xam nhap co thé, hé théng mién dich t& bao dugc kich dong véi su
sinh san cla cdc t€ bao lympho va hién tugng hoat héa dai thuc bao. Céc dai thuc bao
duoc hoat héa s& lam tang cic enzym ly giai va cdc yéu t6 tiéu diét vi khudn khdc dé
loai trir cac vi khuén séng.

Trong mién dich chu dong thuding dung vaccin BCG (Bacilli de Calmette Guerine).

2.5. Kha nang gay bénh va sinh Iy bénh

Trong nguyén nhan dan dén mac bénh lao, su gidm siit sitc dé khang ctia co thé
la mot nguyén nhan quan trong. Mot ngudi c6 thé nhiém lao (c6 phan tng véi
tuberculin khi tiém du6i da) nhung khong bi bénh lao. Nhung néu co thé bi suy giam
mién dich do mot s6 yéu t6 nhu suy nhuoc co thé do suy dinh dudng, lao dong cuc
nhoc, bénh ddi thio duong, hiit thudc, bui phéi ... tir so nhiém c6 thé trd thanh miéc

bénh lao.
0 giai doan so nhiém

M. tuberculosis duge hit vao ph6i do nhimg hat bui, hat nuéc nho ... sé vao phé
nang. Vi khuén s€ sinh san trong dai thuc bao. Cic dai thuc bao va cac lympho T sé
duoc hé thoéng mién dich dua t6i vi tri nay. Cic dai thuc bao lién két v6i nhau, thanh ctia
t& bao bi calci héa va c6 nhitng sgi bao quanh t& bao khéng 16 c¢6 vi khuan, day la nang.
Tién trién ciia bénh nhiém

Khi co thé suy nhuge hodc dusi téc dong clia cdc yéu t6 bat loi, vét thuong phat

trién tao hang c6 mu doc hay con goi la ba dau (caseum).
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Hang c6 thé bi xo cing va nhét vi khudn trong d6 (lao xo hay man tinh). Trudng
hop x&u nang tr& nén mém, ba dau dugc thai ra ngoai qua cudéng phoi. Day 1a ngudén
lay nhiém nguy hiém.

Trong trudng hop cé biét nang c6 thé phat trién xa, vi khudn lan t6i nhitng co
quan khac nhu xuong, gan, than, ndo, tao dang lao ké. Dang nay rat nguy hiém gay ty
1¢ tir vong cao, c6 thé chét trong vai thdng.

Ngoai phéi, vi khudn lao cdn c6 thé khu tri tai nhiéu tang, co quan va gay bénh
nhu lao mang ndo, lao mang bung, lao mang tim, lao hach, lao xuong, khdp, lao sinh
duc-tiét niéu, lao ruét, thanh quan, da ... trong d6 lao mang nio nguy hiém dé gay ti
vong hodac lao xuong, khép dé lai di chitng niang né.

2.6. Dich té hoc

Ngudi 1a tdc nhan mang mim bénh. Bénh nhan cé vét thuong & phdi chita M.
tuberculosis truyén nhiém bang nhitng giot nudc bot nho khi ho, cé khi do tay, vat
dung hay qua duong tiéu héa.

2.7. Chan doan
Ldy bénh phdm
Trong bénh lao phdi, 1y ddm vao budi sang khi thic day. Néu bénh nhan khong

khac duoc thi 14y chat nhon tir cuéng phdi do nuét vio da day bing 6ng. Néu nhiém
mang nao thi 1ay dich nao tiy.

Xét nghiém vi khudn hoc

— Neéu la dom s€ thudn nhat baing NaOH néng s€ diét cdc vi khudn khéc, dem ly
tam lay can, cdy trén moi truong Loeffler hay khao sat truc ti€p. Nhuom mau
béng phuong phap Ziehl -Neelsen hay phuong phap Kinioun. Néu thdy vi khudn
thi chic chén bi lao.

— Néu ldy tir dich ndo tly, cdy vao moi trudng. Néu khong tim thdy vi khuén c6
thé st dung k§y thuat sinh hoc phan tir PCR. Phuong phdp nay dugc dp dung
trong thoi gian gan day dua trén su phéng dai mot doan gen dac hiéu cua M.
tuberculosis 1a IS 6110 bang ky thuat PCR (Polymerase Chain Reaction). Sau
d6 nhan dinh bang sic ky dién di va so sanh v6i miu duong tinh chudn. Phuong
phdp nay cho do nhay rat cao, c6 thé phat hién dugc chi can véi mot vi khudn lao
trong bénh pham. Thudng 4p dung phat hién vi khuén lao trong bénh phdm chua it
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vi khudn (khi khao sdt bang phuong phdp khéc cho két qua khong 15 hay nhiing
bénh phdm khé phat hién nhu dich nio tay).

Viéc nhan dinh vi khudn lao bing cdc phuong phap trén cin chii ¥ phan biét M.
tuberculosis va M. smegmatis 1a vi khuén hoai sinh & dudng tiét niéu bang cach tiém vi
khudn vao thu thir nghiém. Néu 1a vi khudn doc, chuot s& chét hodc néu luong vi khuén
it thi thi chua chét c6 thé giai phiu thdy hach lympho 16n, thim nhiém. Hoic két hop
vGi cac triéu ching 1am sang cua bénh nhan, két qua chup X quang.

2.8. Phong ngtra - Tri liéu
Tiém chling bang BCG cho nhiing ngudi chua tiép xic vi khuén, nhat 1a tré so sinh.
Dung ph6i hop khéng sinh rifampicin, INH, ethambutol hay streptomycin, PZA.

Thoi gian diéu tri kéo dai 6-9 thang hay mot nam tuy trudng hop. Nén dung phéi
hop ba khing sinh d€ tranh dé khang va phdi ddnh gid su ding khang sinh. C6 thé chia

gial doan tén cong thi ding hang ngay va giai doan duy tri dung thudc cach ngay.
3. VI KHUAN GAY BENH BACH HAU: CORYNEBACTERIUM DIPHTERIAE

3.1. Pac diém

Vi khudn Gram duong, hinh que dai 2-6 pm, ngang 0,5-1 pm, c6 thé c6 dang
qua ta (hai dau phinh ra), hinh chly hoac dang thing nhung khong déu. Xé&p timg dam,
hinh hang rao, chit V, khong c6 bao tir. Hinh dang clia Corynerbacteria giéng véi xa
khuén hon 1a giéng véi Eubacteria.

Khi nhuém v6i xanh methylen, chiing bat mau khong déu va cé nhitng chd bit
mau dam hon trong giéng mot chudi. Doi khi thdy rd sy nhuém mau phan cuc. Nhimng
dac diém trén la do vi khudn c6 chita nhing hat c6 ban chét 1a polyphosphat.

Mic du dac diém hinh dang c6 & phan 16n vi khudn giéng C. diphtheriae nhung
khong thé 1a dac diém dé nhan dinh loai.

Corynerbacteria diphtheriae 1a loai thudng gay bénh & ngudi do c6 kha nang san
xudt ndi doc t6.

Hai loai khong gay bénh 1a C. hofmannii va C. xerosis séng hoi sinh & ngudi.
Chiing phat trién trén thach tellurit va dé nham 1an vé6i C. diphtheriae. Ca hai loai déu
khong san xuat doc t6 va c6 thé phan biét véi C. diphtheriae nhd phan tng 1én men.
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3.2. Nu6i dudng

C. diphtheriae phét trién t6t trong canh thang thit bo, trén thach mau, thach mau
tellurit va trén moi trudng Loeffler c6 huyét thanh.

Moi truong Loeffler thudng duoc sir dung dau tién dé ly trich vi khudn vi C.
diphtheriae phat trién nhanh hon nhitng loai khéc c6 trong dudng ho hdp. Thach méu
tellurit &c ch€ su phdt trién cia,cdc vi khudn khac, day 1a moi trudong chon loc C.
diphtheriae. C. diptheriae cho nhitng khudn lac den, tuy nhién mot s6 vi khudn khéc &
dudng ho hap va nhiing Corynebacteria khong gay bénh ciing c6 thé cho nhitng khudn
lac den trén thach tellurit.

Trén moi trudng phan 1ap ¢6 thé c6 hai loai khuin lac: loai khuén lac Gravis la
khuan lac nhan va loai khuén lac Mitis 1a khuin lac tron. O hai loai khuén lac nay doc
tinh tiy thudc va kha nang san xuat doc t6.

Ngoai ra con c6 loai Intermedius 12 khudn lac trung gian, cho dang khuin lac
nho hon, c6 thé gém ca loai tron va nhan.

C. diphteriae c6 thé 1én men mot s6 loai dudng nhung khong tao gas. Mot s6
chiing ciing c6 kha nang 1én men saccharose va tinh bot.

3.3. Kha nang gay bénh

C. diphtheriae c6 kha nang gay bénh cao d6i véi ngudi va gy nhiém doc do
ngoai doc t6 protein rt manh, tuy nhién vi khudn chi c6 dinh tai yét hau. Vi khuén tao
mang gia chung quanh amidan, phat trién ra vom miéng réi cudng hong va gay viém
hach. Viém thanh quéan do bach hau thuong 1a nang gay tir vong do ngat thé hay do
doc t6 phan tan vao m4u réi dén c6 dinh vao nhiéu t& bao than, gan, than kinh ...

3.4. Dich té hoc

Truyén nhiém tl ngudi nay sang ngudi khac bang khong khi tir dang viém thanh

quan hay dang nhiém khong biéu 16. Hién nay nho tiém chung nén rat it dich.

Ngoai déc t6 c6 tinh mién dich manh. Vaccin 1a toxoid c6 thé tao khang doc t6.
3.5. Chan doan

Xét nghiém truc tiép

Ldy bénh phdm bing que ngody xung quanh mang gia & amidan, trai trén lam va
nhudm bang xanh methylen. Tim hinh dang déc trung ctia C. diphteriae, nhung chi c6
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tinh chét chi dan vi c¢6 nhiéu Corynerbacteria cong sinh. Mu6n khang dinh la
Corynerbacteria doc phai chitng minh c6 san xuat doc t6 bang phuong phdp khuéch tin
in vitro hay in vivo trén chuét.

C6 thé khao sat hinh dang khuén lac va vi khudn bang cdch nu6i cdy trén moi
truong Loffler, thach mau tellurit.
Xét nghiém gian tiép

Tiém nu6c canh cdy vi khuin vao 2 con chudt lang: 1 chuét lang dugc bao vé boi

250 don vi khdng doc t6 bach hdu, 1 chuot lang khong duoc bao vé. Chuét lang duoc

bdo vé s€ s6ng va con kia sé chét.

Thir nghiém in vitro bang phuong phap khuéch tin trong ban thach: trong hop
petri c6 chira thach maltoselactat va 20% huyét thanh ngua, dat mot miéng gidy loc
chia khang doc t6 C. diphteriae. Sau khi méi trudng dac lai, cdy vi khudn vuong géc
vOi bang gidy tim khdng doc t5, G 24 gid. Néu vi khudn san xuat doc to s€ c6 két tua.

3.6. Phong ngtra - Tri liéu

Vaccin nglra bach hau 1a giai doc t6 bach hdu, thuong ph6i hop véi vaccin nglta

uén van, ho ga.
— Dung huyét thanh khéng doc t6 bach hau SAD (Serum Anti Diphterique).
— Dung khdng sinh diét vi khudn: penicillin 1a t6t nhat, néu di tng dung

erythromycin, amoxicillin, clindamycin.

4. NAO CAU KHUAN: Neisseria meningitidis

4.1. Pic diém
— Nhu lau cau, ndo cdu khudn la tdc nhan gay bénh chi & ngudi.
— La loai vi khudn yéu.
— C6 & mii, hau.
Vi khudn khong sinh bao tir, khong di dong. Sap xép song ciu, d6i mat nhau béi
mat bang, doi khi xép dang bon vi khuin hoac tu lai.
Vi khuin Neisseria gay bénh chi moc trén moi trudng phong phd trong khi
Neisseria cOong sinh moc trén moi truong thuong. C6 thé dung cic moi truong phong
pha nhu Mueller -Hinton, chocolat, thach mau.
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Nang luc phat trién y&u, vi khuan nhay cam véi nhitng acid béo, ion kim loai.
Néu trong moi trudng nuoi cdy thém mau, tinh bot sé e ché tic dung nay.

Khong s6ng dugc & nhiét do phong, can phai G bénh phdm ngay & 37°C. Vi
khudn phat trién t6t néu t & diéu kién c6 5-10% CO,.

C6 thé thém mot s6 yéu t6 tang trudng cho vi khudn vio moi truong nhu: arginin,

uracil.

Khuan lac vi khudn nhd, tron, trong md, duong kinh khoang 1 mm. Céc khuén
lac Neisseria c6 thé dugc nhan biét nhd kha nang oxy héa nhanh chéng dimethyl hoic
tetramethyl-paraphenylen diamin. Khudn lac vi khudn tr& nén den do phan tng oxy
héa (nhung khong phan biét duoc vi khudn gdy bénh va khong gay bénh).

4.2. Khang nguyén
— Khédng nguyén t€ bao cé ban chat 1a nucleoprotein goi la khdang nguyén P, va
khéng nguyén la carbohydrat.
— Khéng nguyén ctia nang c6 béan chat 1a polysaccharid: khiang nguyén A, B, CvaD.
— Khang nguyén ctia 16p mang: lipopolysaccharid (LPS).
4.3. Kha nang gay bénh
— Chi gay bénh & ngudi.
— Xam nhap qua mii, hau va nhiém ngudi khic bing dudng khong khi.
— Tur tiéu diém mii, hdu, ndo cAu phan tdn vio mau va dén nhiém mang nao tuy,
doi khi phéng thich noi doc t6 do tiéu giai cdu khudn tao ban do.
— Nhiém do ndo cdu: viem mili hdu tao hai dang lam sang:
+ Viém mang néo tly: bién ching clia sur phan tdn ndo ciu vio mau.

+ Dang nhiém khuén huyét: nang, s6t cao, ban do va doi khi tao sdoc.

4.4. Dich té hoc

Vi khudn c6 thé duoc truyén nhiém ldn nhau trong mot nhom nguoi va cé ¢ miii
nhung viém mang ndo tiy hay nhiém khudn huyét it khi xdy ra.
Viem mang ndo thy xdy ra 1é t¢ & chau Au do nio cdu nhém B. O chau Phi va
Nam My xay ra dang dich gay nhiéu tir vong. Ndo cau dé khang nhiéu sulfamid va
khéang sinh. Da c6 vaccin nhém A, C (nhém B chua c6).
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4.5. Chan doan
Ldy bénh phdam
Nao cdu khuén yéu, khong song duoc & nhiét do dudi 30°C.

Dung cu cin dugc G trude khi 1dy, sau khi 18y 0 ngay & 37°C (6ng dung dich nio

tly cam trong tay).
Khado sat

Dich ndo tuy duc, c6 nhiéu bach cdu va bach cdu da nhan khé thiy ndo cdu nén
phai ly tam roi khao sat can. N&u khong c6 vi khudn dem 0 qua dém & 37°C réi khéo
sat lai.

Phan ng huyét thanh hoc: phan ding ngung két v6i huyét thanh khang. Pay la
xét nghiém can cho két qua ngay.

4.6. Phong ngura - Tri liéu
Phong ngira
— Hoéa du phong dung macrolid nhu spiramycin.
— Vaccin la nhitng doan polysaccharid nhém A, C rit hiéu qua. Nhém B dang
nghién ctru.
Tri liéu
— Néu dicu tri sém c6 hiéu qua. Phai dung khang sinh xuyén qua dugc mang nio
tiy nhu cac cephalosporin thé hé thit 3.
— Viém mang ndo tiy ngoai nao cdu cdn c6 thé do amip, Pneumococci nén phai
xdc dinh rd vi khuan gay bénh.

5. PHE CAU KHUAN: Streptococcus pneumoniae

5.1. Dic diém

Ph¢ cau khuan (Pneumococci) 1a vi khuan Gram duong song trong hong ngudi,
c6 thé gay viém phoi, viem xoang, viém hong...
Vi khuén thuong xép dang cap doi, c6 nang, doi khi xép dang chudi ngin khi

nuoi trong moi trudng 1ong.
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Nang cua Pneumococci cdu tao boi polysaccharid va co tinh khdang nguyén.

Pneumococci dé bi phan hiy bodi nhitng chat hoat dong bé mat nhu mudi mat.
5.2. Nudi cay

Pneumococci ¢6 nang luc yéu, khong song dugc trong thién nhién, cin moi
trudng phong phi nuéi cdy. C6 thé dung cdc moi truong: Brain Heart Infusion (BHI),
thach mau, thach chocolat... Trén moi trudng thach mau cho huyét gidi o, trén thach
chocolat cho huyét giai mau vang.

Trén moi truong nudi cdy ran cho nhitng khudn lac tron, khi vi khudn c6 nang
cho nhitng khuén lac dang S (Smooth) dudng kinh khoang 0,5-1 mm (c6 thé dén 3 mm
do ¢6 nhitng nang 16n) sau khi G 24-36 gid. Khi vi khudn mat nang s&€ mat doc tinh va
cho khuén lac dang R (Rough).

Vi khuén hi€u khi nhung tang trudng t6t trong diéu kién c6 10% CO, 6 37°C.
5.3. Khang nguyén

Khadng nguyén nang

Nang ciu tao bdi polysaccharid c6 tinh chuyén biét. Nho khdng nguyén nang c6
thé chia Pneumococci thanh 85 typ huyét thanh.

Khdng nguyén nang gay mién dich chii dong va khang thé c6 tinh bdo vé cao nén
c6 thé dung khdng nguyén lam vaccin.
Khdang nguyén than

Protein M: tuong tu nhu khang nguyén M cua Streptococci tuy nhién khong c6 y
nghia chong lai bénh. Khang thé dugc thanh lap khong c6 tic dung bdo vé nhu khiang
thé ctia Streptococci.

Carbohydrat C ¢6 tinh chuyén biét cho loai. Day la khdng nguyén cua thanh t€
bao. Thanh phin gém boén acid amin: lysin, serin, a. glutamic va alanin va bon dudng
D-glucosamin, D-galactosamin, a. muramic va muramic acid phosphat.

Chat C c6 thé két tha v6i B-globulin chia huyét thanh (C-reactive protein), B-
globulin nay ting nhiéu trong hoi ching viém nén dung dé do hoi chiing viém.

5.4. Kha ning gay bénh

Nho ¢6 nang, phé cdu khudn thoat khoi su thuc bao va sinh san nhanh tao phan
tng viém v6i nhiéu bach cdu da nhan va soi huyét. Su hién dién cha soi huyét cho thay
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tinh chat trdm trong cta viém mang phéi, nhét 1a viém & mang ndo tay vi fibrin ngin
chan su khuéch tén cta khang sinh va su luu chuyén cta dich nio tiy.

Tur tiéu diém nhiém khudn & tai mii hong, vi khudn phan tdn vao tinh mach va
mach bach huyét, c6 thé gay viém mang nio tiy.

Phé cdu khuén gay bénh & dudng ho hap duéi (viem phdi, phé quan, viéem phdi thuy
va viém mang phdi). Ngoai ra gay viém tai-mili-hong, Xxoang, tai, viém mang nio tiy.
5.5. Dich té hoc

Maic du la vi khudn gay bénh chuyén biét nhung chiing 1a vi khudn séng trong
hong nén c6 thé goi la vi khudn gay bénh co hoi (40-70% ngudi khée cé mang
Pneumococci doc nhung khong gay bénh do niém mac c6 kha nang dé khang cao).
Bénh khong gay dich, thuong 1a tu nhiém vi vi khuén cong sinh, x4y ra vao mua lanh.
Tré em, nguoi gia, nhimg ngudi méic bénh viém man tinh nhu xo gan, ung thu, suy
gidm mién dich dé nhiém bénh bdi phé cau khuin (phai tiém ching).

5.6. Chan doan

Khao sit bénh phdm (ddm, mu, méu, nuéc ndo tdy...) nhudém Gram tim vi khudn
c6 dang cap doi, hinh ngon nén, c6 nang. Pudng xam nhap, cung vdéi ty 1é vi khuan so
v6i cdc vi khudn khac va 4i luc v6i mo la nhitng yéu t6 quan trong.

Nubi cdy trén moi trudng thach mdu, thach chocolat va 1am cédc thir nghiém:
— Tan boi mu6i mat: vi khuén tan béi mudi mat.
— Tinh nhay cam véi optochin: vi khuén nhay cam véi optochin.
— Lén men duong Inulin: phan @ng duong tinh.

— Tht nghiém doc tinh & chuot: vi khuin cé doc tinh trén chuot.

5.7.Tri liéu

— Bénh do ph€ cdu khudn thudng gay tlr vong & ving khi hau lanh nén phai tiém
chung.

— Nhay véi penicillin G va nhiéu khéng sinh khdc nhu macrolid, chloramphenicol.
— Dé khéang véi sulfamid va tetracyclin.
TU LUQNG GIA: Chon cau tra 15i diing
1. Vi khuén bach hau la:
a. Truc khuin Gram (-) d. Vi khuéan da hinh
b. Truc khuan Gram (+) e.b,d

c. Truc khuén c6 bao tir
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2. Pudng xam nhap vi khuan bach hau:
a. Da d. Ho hap trén
b. Niém mac sinh duc e. Mdu
c. Két mac mat

3. Thanh phén carbohydrat C cta Streptococcus ¢ trong:

a. Thanh t€ bao d. T€ bao chat
b. Mang té€ bao e. Nang
c. Thé nhan

4. Pac diém cua vi khuan lao:
a. Moc nhanh trén méi truong fﬁach mau
b. Tiét ndi doc td
c. Tiét ngoai doc to
d. T6c do tang truong cham
e. Nhay véi erythromycin
5. Thanh phan chiém 40% trong lugng vi khudn lao:
a. Acid teichoic d. Lipid
b. Polysaccharid e. Protein

c. Peptidoglycan

TAI LIEU POC THEM
1. Madigan, Martinko and Parker. Brock Biology of Microorganisms. 9"
edition, 2000.

2. J. C. Sherris. Medical Microorganisms. 3" edition, Prentice-Hall
International Inc., 1994. :

3. J. Freney, F. Renaud, W. Hansen, C. Bollet. Manual de Bacterologie
Clinique. 2" edtion, Elsevier, 1994
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Bai 14

VI KHUAN GAY BENH NGOAI DA

MUC TIEU
C6 thé'ly trich, nudi cdy dwoc cdc vi sinh vdt gdy bénh.
Moé ta duoc cdu tric téng qudt va tinh chdt cia khdng nguyén cia vi khudn.

Néu duoc khd ndng gdy bénh va cdch truyén nhiém.

= s 55

Ndm duwogc nguyén tdc diéu tri bénh nhiém do vi sinh vat.

1. STAPHYLOCOCCUS AUREUS

1.1. Dic diém

Vi khuén séng cong sinh trén da, mili hong cla ngudi. Thong thuong chiing
khong nguy hiém, nhung c6 thé gay bénh khi vugt qua hang rao bao vé ciia da hoic
16p mang nhay, d6 1a khi 16p da bi tén thuong, dau tai, nhd rang ...

Staphylococcus aureus 12 loai vi khuén c6 stic chiu dung 16n nhét trong nhém vi
khudn Gram duong.

Vi khuén khong sinh bao tir, c6 kha nang dé khang véi nhiét d6, c6 thé chiu duoc
nhiét d6 60°C trong 30 phit, khéng chiu dugc tdc dong cta vai loai phdm mau nhuém
vi khudn nhu tim gentian, dé khang t6t hon nhitng vi khudn khac véi nhing chat tdy
tring nhu phenol, clorid thuy ngan, chiu duoc tic dong clia 4p suét thim thau.

Kha nang san xudt enzym catalase 12 mot dac diém dé phan biét véi Streptococci.
Vi khudn con c6 kha nang tiét ra B-lactamase nén dé khang dwoc cic B-lactamin.

1.2. Hinh thai va nudi cay

Cdu khudn Gram duong, duong kinh 0,7-1,2 um (nhitng Staphylococci gay bénh
thuong nho hon so véi loai khong gay bénh), sap x€p dang chim nho la dic trung cho
Staphylococcus aureus, ngoai ra c¢6 thé x€p chudi ngin, cap do6i tly moi trudng nudi
cdy ran hay l6ng.

Nuoi cdy ¢ 20-24°C trong moi trudng giau chat dinh dudng c6 thé cho nhimng
khudn lac vi khuin mau vang (do san xut hai loai sic t6 carotenoid: 8-carotenoid va
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rubixanthen). DPuong kinh khudn lac khoang 1-2 mm, khuén lac 16i cao, tron. Trén thach
madu c6 thé cho huyét giai B hoac y.

1.3. Khang nguyén

Polysaccharid A va B la hai khdng nguyén cta t€ bao giip phén biét
Staphylococcus aureus va Staphylococccus albus bing phan img mién dich hoc.

Polysaccharid A dugc san xudt boi Staphylococcus aureus va polysaccharid B duoc
san xudt boi Staphylococcus albus (khong gay bénh).

Acid teichoic ¢6 tinh khdng nguyén.

Khéng nguyén clia nang: Chi c6 & mot s6 chung Staphylococcus aureus san
xuit mucoid, khdng nguyén chita khodng 70% carbohydrat (trong d6 khoang
1/3 1a glucosamin), c6 thé chong lai su thuc bao.

1.4. Doc td va enzym

Poc té

Staphylosin: Ngoai doc t6 gay hoai tir mo. La mot hemolysin a, B, y, ¢6 & nhiing
chiing vi khudn gay bénh. Vét thuong bi loét do tdc dung cta doc t6 loai nay.

Leucocidin Diét bach cdu da nhan.

Exfoliatin: La ngoai doc t6 gay tréc mang da, c6 tinh huéng da, tao nhimng vét
bong. Bénh thudng xay ra & tré em.

Enterotoxin: Ngoai doc t6 gay ngod doc do thic an hay viém rwot cép tinh, chi
c6 & vai chung. Gay tiéu chay vai ngay roi hét.

Poc t6 gay hoi ching soc.

Enzym

Coagulase: Quan trong nhit. Lam dong dac huyét tuong, day 1a mot dac diém
clia tu cdu gay bénh (coagulase (+) la gay bénh). Enzym lam dong dac fibrin,
tao ra mot vach che chd vi khudn nim giita, ding chymotrypsin va tetracyclin
thuy phan chit nay.

Fibrinolysin: Ciing c6 & nhitng ching gay bénh, enzym nay thay phan fibrin

lam tan cuc mau dong thanh nhimg cuc nhoé 1am nghén mach.
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= Hyaluronidase: La enzym thuy phan acid hyaluronic, chat ciment clia mé lién

két, gitp vi khudn khuéch tan (chat nay con dugc st dung cho nhitng ngudi
khong tiém tinh mach duoc nhung muén thuéc thim nhanh: phoi hop thude va
hyaluronidase).

— [rlactamase: Dugc san xuat béi nhiing chiing dé khang.

1.5. Kha ndng gay bénh

Staphylococcus aureus gay vét thuong mung ma va hoai tir mo, c6 thé dua dén

vét thuong & tinh mach va dac biét 1a nhiing khoi huyét nhiém khudn c6 thé din dén

viém mang trong tim, viém phoi viém mang nio, viém tay.

Vét thuong trén da, duéi da, niém mac

Trén da gay mun nhot, chin mé. Ciing c6 thé dua dén nhiém khuin huyét.

— S. aureus gay mot bénh trén da goi 1a hoi ching “bong da” hay bénh Ritter,

thinh thoang c6 thé tim thay ¢ tré so sinh. Da trd nén do, nhin nheo va dé v§
khi dung phai v6i mét ving nhdm xung quanh va sau dé tréc da.

Bénh vé da phé bién hon do Staphylococci 1a bénh chdc 16. G day nhiém trung
xdy ra ¢ bé mat nong hon, giong nhu mot miéng bang gan lén phia ngoai da.
Bénh choc 16 xudt hién nhu nhitng vét phong ri nude vang. Choc 16 ¢6 thé xuat
hién ¢ nhiéu ving trén co thé nhung thudng thdy & ving xung quanh miii va
trén moi khi ¢6 sé miii.

Ho1 chiing s6c¢ do doc t6. Do S. aureus san xuat doc to, gay sot nhanh, n6n mia
va tiéu chay sau d6 dau hong, dau co va phat ban réi tréc da nhat 12 trong long
ban tay va ban chan. Huyét dp tang dot ngot dan dén s6t va truy tim. Nhing
nghién ciu cho thdy hoi ching s6c ¢6 thé do vi khuin c¢é & nhiéu noi trong co
thé, ching sinh san va dugc bao boc ky. Nguoi ta thdy ring vét thuong la clra
ngd cho vi khuan xam nhap vao mo. Gac thdm hiit t6t sé 1am Staphylococci
phat trién t6t trong diéu kién 4m dich bi & dong trong gac dat vao vét thuong.
Khi 1y ra nhing gac  dich, hoi ching s6c duoc giam. Ngay nay nguoi ta
thuong dung nhiing gac ¢6 su hap thu dich kém hon nh& nhitng vat lleu thay d01.
dé tao mot moi truong it c6 loi hon cho su phat trién cta vi khuan.

Viém tai -mii-hong: viéem amidan, viém xoang

Nhiém khuan huyét do bién chiing hay do khong chifa tri cic bénh trén.
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Ngé doc do thirc dan do enterotoxin da cé san trong thitc an nhiém S. aureus. Triéu
ching: 2-3 gio sau khi an bi tiéu chay nang, 6i mia, 24-48 gid sau thi hét.

Viém ruét cdp tinh do dung khang sinh c6 phd rong va it hap thu trong thoi gian dai
diét nhitng vi khuan nhay cam d€ lai S. aureus dé khang gay ngo doc.

1.6. Chan doan
— Cay trén thach mdu: khudn lac tron, ¢6 thé c6 huyét giai p hoac y
— Khao sat duéi kinh hién vi cho thdy vi khudn Gram duong xép dang chim nho
dac trung hay dang cap doi, chudi ngan.

— Lam phan tng coagulase, 1én men manitol, xem sic t6, n€u can thi lam phan
iing desoxy ribonuclease.

1.7. Tri liéu

Penicillin G, cephalosporin. Hién nay 90% S. aureus da dé khang ampicillin. Néu dé
khdng methicillin va cephalosporin thi dung vancomycin. Ngoai ra ¢6 thé dung cic

macrolid.

2. VI KHUAN GAY BENH PHONG: MYCOBACTERIUM LEPRAE

2.1. bai cuong

Mycobacterium leprae la tac nhan gay bénh phong (leprosy hay bénh Hansen).
Tur nhiéu thé ky bénh phong dugc coi nhu mot tham hoa, vi né khong giét chét bénh
nhan nhung cudc song duong nhu da cham duat.

Vi khuan nay dugc Gerhard Armauer Hansen tim ra vao nam 1874. Vi khudn la
nhitng truc khudn, chi bat mau trong phuong phap nhuom khang acid-con. Khong nuoi
dugc trén moi truong trong phong thi nghiém. Dén nam 1960 ngudi ta nudi duoc
nhitng vi khuan nay trén ban chan cta chuét, dén nam 1969 cic nha khoa hoc tai
Hansen’s Disease Center & Carville Louisiana da kham ph4 ra rang ching c6 thé phat

trién trong co thé cha loai tatu.

2.2. Kha nang gay bénh

Mycobacterium leprae gay bénh phong. Bénh gay tén thuong man tinh & biéu
mo va day than kinh. Bénh tién trién cham, thoi gian 4 bénh cé thé kéo dai 3-6 nam.

Bénh phong c6 hai dang:
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— Dang nhe (dang phong cu): Trén da c6 nhitng vét nau, khong nhay cam, bao
quanh boi mot go hay nhitng san nhd. C6 r6i loan than kinh, nhung nhe, bénh
ti€n trién cham (trung binh 18 nam).

— Dang dc tinh (dang phong u): Vi khudn tham nhiém biéu bi tao nhiéu cuc ciing
va loét tao vét thuong & da va day than kinh. Bénh nhan s& bi mat cam gidc &
nhimg ving bi tén thuong. Tén thuong thédn kinh ning, tén thuong & xuong, co
lam co rut co, c6 thé gay rung d6t ngén tay, chan. Tén thuong véi nhing cuc
16n & ngoai da nhat la viing vdch mili, tai 1am khuon mat bi di dang.

2.3. Dich té hoc

Nguoi la tdic nhan mang mam bénh. Bénh lay qua nhitng vét thuong & da do ti€p
xtic v6i chat tiét cha vét thuong ngudi bi bénh phong. Vi khudn tim thdy rit nhiéu
trong dang phong u, dang phong cu it hon. Ngoai da va thdn kinh cdn cé thé tim thdy
vi khuédn & dudng ho hap trén, than, gan, ldch va mau.

Lay truyén khd cham trong cdc vung c6 dich. Vi khuén thai ra cé thé s6ng 1-2
ngay, mdi ngdy mot ngudi cé thé thai ra 10® vi khudn.
2.4. Mién dich hoc

C6 nhitng ngudi bi nhiém vi khudn nhung khéng phét trién thanh bénh do cé
mién dich t€ bao t6t, nhitng ngudi cé suy giam mién dich sé& cé nhitng biéu hién
lam sang.

Néu ddp ung mién dich t€ bao mot phdn: biéu hién bénh 1am sang s&é & dang
phong cu, it t6n thuong va it vi khudn & mo, it 1ay nhiém. Nhung néu mién dich t€ bao
suy giam biéu hién 1am sang s& & dang phong u, v6i nhiéu chét tiét & miii, vét thuong
ngoai da, 1a nguén lay nhiém rét 16n cho nhitng ngudi xung quanh.

Suy giam mién dich trong bénh phong chu yéu lién quan dén lympho T.
2.5. Chan doan

Truc tiép

Trich tir dich miii hoac vét thuong & da hoac lam sinh thiét va nhuém mau tim
dang vi khuén noi bao.
Gidn tiép

Dung lepromin (chét tiét ra tir mo chia vi khuédn hui) tiém dudi da, sau 24-48 gid
s€ cho phan ng tang cam kiéu cham giéng nhu phan @ng tuberculin. Phan tng duong
tinh: dang cl; phan tng am tinh la dang u hti do khong cdon mién dich. Phan dng nay
c6 thé cho phan tng chéo véi tuberculin.
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2.6. Tri liéu

— C6 thé dung cédc khdng sinh nhu: rifampicin, dapson, clofazimin, sulfon dung
trong ving dich dé ngan chan sy lan truyén. Phai ph6i hop thudc dé trdnh khdng
thu6c. Hién nay, diéu tri theo phdc d6 phong chéng phong quéc gia.

— Chung ngira: c6 thé diing vaccin BCG nhung két qua khong dong déu.
TU LUQNG GIA: Chon cau tra 1oi diing

1. C6 thé nhan dinh S. aureus mot cdch nhanh chéng va don gian dua vao:

a. Hinh dang va cdch xdp xép t&€ bao c. Phan tng sinh héa

b. Hinh dang khém d. Phan ting coagulase
2. S. aureus 12 vi khuén giy bénh:

a. Chuyén biét c. C6 doc t6 nguy hiém

b. Co hoi d. T4t ca

3. C4c chitng bénh gay ra do S. aureus san xudt doc t6:

a. Mun ddu dinh c. Viém hong
b. Tiéu chay d. T4t ca
4. C4ch lay truyén vi khuén phong nhiéu nhat 12 qua:
a. Mau c. V&t thuong
b. Ti€p xiic d. Rau thai
5. Bénh phong gay:
a. T6n thuong ngoai da c. Tén thuong than kinh
b. Tan phé€ d. Tat ca

TAI LIEU PQOC THEM
1. Madigan, Martinko and Parker. Brock Biology of Microorganisms. 9t
edition, 2000.

2. J. C. Sherris. Medical Microorganisms. 3™ edition, Prentice-Hall
International Inc., 1994.

3. J. Freney, F. Renaud, W. Hansen, C. Bollet. Manual de Bacterologie
Clinique. 2nd edtion, Elsevier, 1994.

235
http://tieulun.hopto.org



Bai 15

VIRUS GAY BENH

MUC TIEU

1. Néu duoc cdu tric va phdn loai virus.

2. Phan biét dugc cdc giai doan, ddc diém sinh san & virus ADN, ARN va retrovirus.
3. Ndm duogc cdc phuong phdp phdt hién virus.
4

Trinh bay duoc mot s6 bénh gay bdi virus, cach phong ngiva va diéu tri.

1. CAU TRUC

Virus 1a nhém vi sinh vat gay bénh nho nhat, kich thudc thay d6i 15-300 nm.
Mot trong nhing virus 16n nhat 1a virus dau mua c6 dudng kinh khoang 300 nm, gin
bang vi khudn nho nhét nhu Chlamydia, Mycoplasma va mot trong nhiing virus nho
nhat la virus bai liét c6 duong kinh chi 28 nm.

Céc dac tinh chung ctia virus: khong phai la t€ bao, ky sinh noi bao bat budc, tuy
thuoc hoan toan vao bo mdy tong hgp protein va nguén nang lugng clia t€ bao chi.
Virus ¢6 ca hai trang thédi noi bao va ngoai bao.

Cau tric co ban cta virus gém acid nucleic (ARN hoac ADN dang soi doi hay
so1 don) va capsid (vo protein), goi la nucleocapsid. Mot s6 nucleocapsid duoc boc
trong mang bao (hinh 15.1). Hat virus hoan chinh goi la virion.

Mang bao

Nucleo-
Capsomere capsid

Acid
nucleic

Capsid
(h¢p thanh
bdi cdc
capsomere) |
Virus khéng mang bao Virus c6 mang bao

Hinh 15.1. C4u tric virus c6 mang bao va khéng cé6 mang bao

Capsid dugc cdu tao boi céc tiéu don vi protein riéng 1é 1a capsomere. SG luong
capsomere dac trung cho méi virus. Vi du, capsid cua herpes dudong sinh duc cé 162
capsomere, capsid clia adenovirus ¢6 252 capsomere. Capsid khd bén véi nhiét, pH va
cic thay déi cia moi truong. G mot s6 virus, protein capsid biét héa thanh cac enzym
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trg gitip viéc xam nhap vao t&€ bao ky chu. Ngoai ra, capsid cung kich thich tao dap
ing mién dich trong thdi gian mac bénh.

Mang bao (envelope) cdu tao boi hai 16p lipid (c6 dic tinh giong mang té€ bao & mot s6
chu thé) va protein mang dic tinh cta virus. O mot s6 virus nhu cim, sdi... mang bao
con ¢ gai chita cic enzym trg gidp virus tdn cong. Mang bao c¢6 thé lam cho khéng
thay r6 dang cua capsid.
Virus c6 thé c6 nhiéu dang: (hinh 15.2)
— Hinh xoan (helix, helical virus) nhu virus d6m thudc 14, virus dai (a).
— Hinh khéi 20 mit (icosahedron, icosahedral virus) nhu herpes simplex, virus
bai li¢t... céu tao boi 20 mat tam gidc va 12 géc (b).

— Mot s6 virus phéi hop ca 2 dang nay (complex virus) nhu vai dang thuc khuén,
virus dau mua (c).

T D (b)

Virus d&m thudc 1a

o g Virus
LR bai liét

{/ir:u$ dai Virus herpes
' simplex
(a)

(c)

: R P es?
Sl
9= Yy 4

LA

Thuc khuan thé
(bacteriophage)

Virus dau cum

Hinh 15.2. Cac dang c4u trac cla virus

2. PHAN LOAI

Mac du sy ton tai cta virus da duoc ching minh bdi Beijerink tir nam 1898,
nhung dén nam 1920 ngudi ta méi bat ddu phan loai ching. Su phan loai virus chu yéu
dua vao triéu chimg bénh va cich truyén virus. Vi du nhém virus gay viém gan gom
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cac virus c6 cung dac tinh gay viém gan la virus viém gan A, virus viém gan B, virus
sOt vang da, virus sot Rift Valley.

Tir 1940-1970, phan loai virus dugc dua vao hinh thai virion (kich thudc tiéu
phan, cdu tric), dac tinh sinh hoc (cac dac tinh cla virus va huyét thanh hoc), dic tinh
ly héa cua virus (ban chat va kich thudc genome, s luong va kich thudc protein virus).

Tur 1970 tr6 di, phan loai virus theo trinh tu genome va kiéu sao chép thong tin
cling nhu mai quan hé véi vat chu.

Tu nhitng nam 1980 dén nay, nguoi ta phan loai virus theo kich thudc, hinh
dang, céu trac va tinh déi xing (dwa vao kinh hién vi dién tir va k§ thuat nhuém am
ban (negative staining), két hop véi ban chat ciia genome.

2.1. Phan loai virus theo ban chat bé gen (genome)

»
Genome virus chita thong tin di truyén ma héa trong ADN hoac ARN. Acid
nucleic cua genome virus c6 thé 1a sgi don hodc sgi doi va & dang thiang hoic vbng
hoac phan doan. :

Virus Virus Virus
ADN ADN ARN <> ADN
Bo gen ss ARN ds ADN
iri ADN| |ds ADN ARN| |ds ARN
beong vivion [ a5 (Retrovirus)| | (Hepadnavirus)

Hinh 15.3. Phan loai virus theo b gen

Nam 1971, David Baltimore dé nghi hé thoéng phan loai virus dua vao acid
nucleic trong virion. Khi d6 virus dugc phan thanh sdu nhém genome khac nhau nam
trong ba nhoém 16n. Nhom thit nhat gom cac virus ¢6 vat liéu di truyén la ADN, nhom
thit hai gébm cdc virus ARN va nhém thit ba gém céc virus ding ca ADN va ARN lam
vat liéu di truyén nhung & céc giai doan khac nhau trong chu ky sinh san cta ching.
Genome chita ADN

— Nhom 1: Chita ADN sqi kép (ds ADN). Vi du nhu Adenovirus, Herpesvirus (xodn
thang), Papovavirus (xodn vong).

— Nhém 2: Chita ADN sgi don (ss ADN). Vi du nhu Parvovirus (dang thang), vai
thuc khuan thé trén E. coli (dang vong).

2.2. Phan loai virus theo kha nang gay bénh cho ngusi

Genome chiza ARN
— Nhom 3: Chtta ARN sgi don (ss ARN). Gom loai ¢c6 ARN soi duong, cung
phan cuc giong mARN (cdc Picornavirus, Togavirus, Flavivirus) va loai c6
ARN soi am, phan cuc déi nghich v6i mARN (cac Paramyxovirus, Arenavirus,
Orthomyxovirus, Rhabdovirus).

— Nhom 4: Chita ARN s0gi kép (ds ARN). Vi du nhu Reovirus.
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Bang 15.1. Phan loai mét s6 virus gay bénh cho ngudai

Nhém Acid : Bénh nhiém
lién quan W nucleic SHa Shl qhan trong
Da, niém Herpesviridae ADN +  Varicellovirus Thiy dau (varicella)
mac
Alphaherpesvirinae Bénh Herpes
Poxviridae ADN Orthopoxvirus Bau mua (variola)
Paramyxoviridae =~ ARN Morbillivirus Sdi (measle, rougebole)
Rubulavirus Quai bi (mumps)
Budng hé Orthomyxoviridae ARN + Influenzavirus A, B Cum (influenza)
hap
Picornaviridae ARN 0 Rhinovirus Cam lanh (cold)
Coronaviridae ARN + Coronavirus SARS
Adenoviridae ADN 0 Mastadenovirus Viém duong hoé hap
N&i quan, Picornaviridae ARN + Enterovirus Coxsackie, ECHO ...
Sinh duc, Hepatovirus Viém gan virus siéu vi A (HAV)
Mau
Flaviviridae ARN +  Flavivirus S6t Dengue, sét vang da
Virus viem gan C  Viém gan virus (HCV)
Coronaviridae ARN + Coronavirus Viém rudt do virus
(viralgastroenterotitis)
Retroviridae ARN + Lentivirnae AIDS
Hé TKTW Rhaboviridae ARN Lyssavirus Bénh dai (rabies, rage)
Bunyaviridae ARN Viém nao (arboviral
encephalitis)
Picornaviridae ARN 0 Enterovirus Bénh bai liét (polio)

Genome chita ARN chuyén déi thanh ADN va nguogc lai

— Nhom 5: C6 retrovirus chia ARN nhung sao chép qua ADN trung gian.
— Nhom 6: C6 HBV ngudi chita ADN trong virion nhung cé6 ARN trong sao chép.

3. QUA TRINH NHAN LEN CUA VIRUS
Su nhén Ién ca virus gém 3 giai doan chinh (hinh 15.4).
I Nhiém khéi ddu gém céc bude: Gin té bao, xam nhap va bo vo.
2. Sao chép va bi€u hién gen virus.
3. Phong thich virion truéng thanh tir t€ bao nhiém gém cdc budc sau: Hop nhat
lai, trudng thanh va phéng thich.
3.1. Khéi dau

Gdn vao

. Pay la su gan dac hiéu cua protein dinh -virus vao thu thé clia t&€ bao. Thu thé
virus trén be mat t€ bao la glycoprotein hoac géc carbohydrat trén glycoprotein. Day la
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qua trinh tu dong. Pong hoc gan thu thé dugc ki€m sodt boi dac tinh héa hoc va nhiét
dong hoc cua cac phan tir tham gia.

Pha gan c6 anh hudng chinh dén su gay bénh cla virus va quyet dinh thoi gian
nhiém cula virus.

privint il Bovo Sao chép genome ™\
OF++@®+=—x=—» ——

Pijao S '—l

T4 bao chat " NRARSE )=~
‘ o e Phién ma genome
Dich ma

< < 2 - Hop nhaét lai
Phéng|thich Trudng thanh @ Hop
N~ D

Hinh 15.4. Su nhan Ién cla virus
Xam nhap

Xay ra trong thoi gian kha ngan thuong la vai phit. Qud trinh nay can nang
luong. Cac co ché xam nhap bao gém: thuc bao (endocytosm) la co ché pho bién nhat,
dung hop (fusion) chi & virus c6 mang bao, chuyén vi (translocation) xay ra khd hiém
va bom (injection) x4y ra & hau hét thuc khuén thé.

Bo vo
Xay ra sau khi virus xam nhap vao hoac khi mang virus h0p nhit mang t€ bao

(d6i véi virus c6 mang bao). Lic nay capsnd virus bi thodi héa timg phan hoac hoan
toan hodc loai bo va phéng thich bo gen cta virus.

Su bod vo xay ra trong thé nhan hodc truc ti€p trong t€ bao chat.
3.2. Su phién ma va sao chép genome

Virus ADN
Nho mot protein ctia virus nén ADN virus khong bi cat boi DNase cua té bao chu.

Phién ma va sao chép genome cua virus ADN sgi kép xay ra trong nhan
(Aden0v1rus Baculovirus, Hegpesvirus...) hay xdy ra trong t€ bao chat (virus dau mua
c6 polymerase trong virion). O virus ADN soi don, phién ma va sao chép genome xdy
ra trong nhan, tao soi kép ADN trung gian trudc khi tao mARN (cdc parvovirus).

Virus ARN

O virus ¢c6 ARN soi kép (Reovirus, c6 polymerase trong virion), sao chép xay ra
trong t€ bao chat, soi am ARN duogc phién ma thanh mARN.

O virus ARN duong, soi duong ARN c6 thé duoc phién ma tryc ti€p thanh mARN
(virus bai liét) hoac ding enzym reverse transcriptase dé phién ma nguoc thanh soi kép
ADN trung gian, sau d6 tao mARN (cac retrovirus).

O virus ARN am, soi am ARN duoc phién ma thanh mARN.
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virus
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virus

virus Ds ADN trung gian
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ss RNA (+)
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C6 thé dugc mRNA Phi sgi +
duing truc tle/ (c6 nghia +) lensg:a (HIV)
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virus virus virus
(MS2, polio) (reovirus)

Hinh 15.5. Su phién ma cua virus

Virrus c6 mang bao
chira ADN

Mang bao cta virus bam vao va
hop nhét véi mang té bao chi

Protein clia virus <)

Xam nhap c6 thé chen vao
mang té€ bao chi
@ va mang nhan
Mat v boc Dich ma

Capsomere X
Nhan va bao
18y acid nucleic

2000

Virus chui ra khoi vd
nhan hay mang té bao

Hinh 15.6. Su nhan lén & virus c6 mang bao chira AND
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3.3. Su hogp nhat, trudng thanh va phéng thich
Giai doan cudi cua qua trinh nhan ban virus gom ba budc.

Hop nhat Ia tat ca cac thanh phan can thiét tap hop véi nhau dé tao virion trudng
thanh & vi tri dac biét trong t€ bao.

Trudng thanh la giai doan hat virus trd thanh gay nhiém dugce. Khi su hgp nhat
hoac trudng thanh bi ngan chan, hat virus tao ra la céc capsid rong khong chita genome,
sé khong gay nhiém. Thuong thi loai khong gay nhiém cao hon loai nhiém nhiéu. Vi du
O cdc t€ bao nhiém virus bai liét, ti 1& tao cdc hat khong nhiém so véi céac hat nhiém
khoang tir 30 dén 1.000 lan.

Phéng thich 1a budc cuéi ctia qua trinh sao chép virus. D6i véi virus ly giai (hiu
hét virus khong mang bao) thi t€ bao nhiém v& bung va giai phong virus. D6i véi virus
c6 mang bao thi virus ndy mam qua mang t€ bao va ra khoi t€ bao (hinh 15.6) hoac
vao béng ndi bao trude khi phdéng thich.

Toan bd qua trinh sao chép dac biét cua retrovirus duoc minh hoa trong hinh 15.7.
ARN cua virus dugc dung 1am khuén dé téng hop mot day ADN don nhd c6 enzym
reverse transcriptase, sau dé6 day ADN nay lai tr& thanh khuon dé tao sgi ADN bé sung.
ARN cua virus bi huy va hai day ADN xoan lai tao sgi xoan kép. ADN kép di vao nhéan va
chén vao mot trong céc nhiém sic thé cla t€ bao vat ch, tao provirus, ti€p tuc ma héa cho
mot retrovirus méi (dav 1a tién trinh cta virus gay ung thu bach cau va cua HIV).

ARN ctia virus AL Sau khi mat vd boc, sy phién ma ngugc
b6 gen virus tao ra sgi ADN kép

ing b
Mg ot s ATIN
Capsid ddng nhat

Reverse

transcriptase Virus xdm nhap ADN virus tich hgp

) té bao chu vao nhan t& bao

Virus— Ryt chi tao provirus

ADN nhiém sic
[hé, té/ bao chu Provirus
Hinh 15.7. Co ché tao provirus cla Retrovirus
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4. TAC DONG CUA VIRUS NHIEM TREN TE BAO CHU

Khi nhiém vao t€ bao cha, virus cé thé gay ra bon loai tic dung sau: nhiém ly
gidi 1am pha hily va chét t€ bao; khong gay chét nhung chuyén thé t& bao binh thudng
thanh u; nhiém dai déng va nhiém tiém 4n (hinh 15.8).

4.1. Pha hay va lam chét té bao

Tac dung hilly hoai t€ bao clia virus c6 thé dé dang quan sat bang kinh hién vi
quang hoc khi t€ bao dang bi nhiém nhiéu nhat trong moé nuodi cdy. T€ bao chét c6 thé
vi bi virus lam ngimg téng hop ARN, ADN hodc protein cta t& bao. Co ché dap img
khac nhau va c6 thé c6 canh tranh ARN polymerase II nhan that va cic yéu t6 phién
ma cla t€ bao, thodi héa mARN t€ bao chi, bat hoat phiic protein gan cAMP va nhimng
co ché khdc. Virus nhiém ciing c¢6 thé cam ung chuong trinh chét cia t€ bao
(apoptosis). Tac dung clia virus nhiém trén t€ bao chi trong moi trudng cua co thé (in
vivo) khé nghién ctu hon 1a trong t€ bao nuoi cdy (in vitro). Cic réi loan chitc nang do
tic dung gin gay chét cha virus trén t€ bio (vi du cdc thay d6i vé thanh phdn caa
khung t€ bao) va tic dung thi cap do dép ing mién dich va phén ting viém 1a cic yéu
t6 quan trong.

4.2. Chuyén thé t& bao binh thudng thanh u

Nhiéu thay déi vé c4u tric va chic nang c6 thé xdy ra trong t& bao khi t& bao
khong bi giét boi virus nhiém. Cic thay déi nay thuong c6 trong sao chép cua virus cé
bao, phéng thich bing cich nay chéi qua mang t€ bao (vi du virus ciim). Trong co thé,
su hién dién cla cic khang nguyén dac hi€u cho virus trén bé mat t&€ bao khdi ddu dap
ing mién dich, han ché t& bao bi nhiém. Céc thay d6i clia mang sinh chét ciing c6 thé
lam thay d6i chic nang t€ bao chil, do dé nhiém virus ¢6 mang bao din dén dung hop
té' bao va tao té bao da nhan.

C6 1€ nghién citu quan trong nhat va nhiéu nhat vé tic dong khong gy chét cha
virus 1a chuyén thé t€ bao do sur hién dién ciia ADN virus, Diéc trung cia hién tugng
nay la thay déi di truyén tir kiéu hinh binh thuong thanh ki€u hinh “chuyén thé”. Cic
t€ bao chuyén thé c6 mot s6 dac tinh khic t& bao binh thudng. Vi du chiing tang
trudéng c6 mat dé cao hon khi nuoi cdy, tang trudng it dinh hudng hon, it phu thuoc su
cung cap yéu t6 tang trudng hon, tao khudén lac trén thach mém. Chuing cé xu huéng
n6i budu ung thu & dong vat hodc chuot ton thuong mién dich va biéu hién dién hinh
mot s6 chifc nang cua virus chuyén thé.

4.3. Nhiém virus dai ddng va tiém &n

Trong nhiém dai ding, virus nhan lén lién tuc trong thoi gian dai. Sinh vat bj
nhiém virus dai ding 1a do mat kha nang phong v¢, khong két thiic qui trinh nhiém
dugc. Vi du: nhiém man tinh virus viém gan B. Trong nhiém tiém 4n, bo gen virus vin
con trong t€ bao & trang thdi khong sao chép, hodc 1a hop nhat vio ADN t€ bao chii
hoac 1a mot episome doc 1ap. Mot s6 gen virus c6 thé bidu hién khi tiém 4n va mot s6
tai kich hoat nhiém tiém 4n. Tiém 4n la dac trung quan trong clia nhim céc virus
herpes. Vi du cédc virus herpes simplex, virus varicella-zoster, virus Epstein-Barr.
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Té& bao

u phan huyen thé
ch1a t€ bao binh -
Chuyén thé § huting
Te bao thanh t& ba/v REnLD
i o % Nhlem
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Sinh €in Te bao cheto 0% oA
va phéng
thich virus
\‘ Nhiém
Phong thich W) dai ding
virus tir tir, &

khong lam t&
D0 chét

C6 virus nhung
khong giy hai t€
bao, sau d6 nhap
vao nhiém ly gidi

Hinh 15.8. Tac dong via virus nhiém trén té& bao ch

5. CHAN DOAN
5.1. Cac phuong phap truc tiép

Cac phuong phap dé tim virus khé, t6n thoi gian hon tim vi khudn. Ly do virus
doi hoi t€ bao ky chi phai séng dé sinh san, phai c6 du céc loai mé s6ng phu hop dé
tang sinh virus.

Mot s6 phuong phap trué ti€p thuong sir dung:

— Cdy phoi: Cdy virus vao tring c6 phoi.

— Cdy té' bao: Dung t€ bao tach khoi mo6 s6ng va nhan té€ bao con kha nang phan
chia. Cho t€ bao vao trong dung dich dinh dudng, sau d6 cdy virus vao trong té
bao. Cdc loai t&€ bao thuong dung 1a t€ bao than khi, t&€ bao than tho, t& bao phoi
ngudi. Cdc t€ bao bat nguén tlr nhitng té chitc ung thu cd tir cung (t€ bao Hela),
t€ bao ung thu mo ludi (t€ bao KB) hoac t€ bao bi ung thu héda trong qué trinh
nudi cdy nhu t€ bao than chuot con (t€ bao BHK), té€ bao than khi (t€ bao Vero)
cling dugc dung nhiéu.

— Quan sdt kinh hién vi dién tir: Mau mo c6 thé dugc xem xét truc ti€p hay sau
khi phong phid bang nuoi cdy.
Thuc khuédn thé dugc xem nhu mot mé hinh dé nghién citu cdc giai doan phat
trién cla virus.

244
http://tieulun.hopto.org



5.2. Cac phuong phap gian tiép
Cic phuong phdp nay tim khéng thé chéng virus trong huyét thanh bénh nhan.
Mot s6 phuong phdp gidn ti€p hay sur dung:
— Phén ttng c6 dinh bd thé.
— Phan ting mién dich men (ELISA) hay mién dich huynh quang (FIA).
— Phan tng tc ché€ ngung két hong cau.
— Phat hién acid nucleic cua virus theo PCR hay RT -PCR

6. TRI LIEU

Khang sinh khéng c6 tac dung vi virus ky sinh noi bao, khong cé cau tric rléng
can thiét cho su tang truong va chuyén héa. Thudng slt dung céc héa liéu phédp sau dé
ttc ch€ su nhan 1én cua virus.

Chat trc ché virus bdm vao thu thé bé mat té bao chu. Vi du, amantadin bim
canh tranh nhitng vi tri trén bé mat t€ bao cin cho viéc c6 dinh cua hat virus.

Cdc chdt wc ché tong hop acid nucleic. Vi du céc chét cé céu tric tuong ty
nucleosid nhu iodosuridin gay chén sai vao ADN virus, lam cho virus khong thé sao
chép dugc. Azidothymidin (AZT), dideoxyinosin (DDI) va dideoxycitidin (DDC) diéu
tri AIDS do tc ch€ enzym reverse transcriptase.

Cdc chat wc ché tong hop protein. Vi du methiazon.

Cdc chdt itc ché protease. Vi du indinavir, ritonavir, saquinavir.

Cdc loai khdc. Vi du foscarnel, novirapin.

Huyét thanh chita cdc khdng thé ddac hiéu chong virus (IgG, IgA, IgM...) dé
phong ngtra, tri liéu.

Interferon 1a nhiing chit c6 ban chét protein, dugc san xudt tir cic t€ bao dugec
kich thich do nhiém virus. Co ché tidc dong chinh chua dugc biét nhung c6 kha ning tc
ché virus nhan lén trong té bao, kich thich hoat dong mién dich nhu tang kha ning
thuc bao cta dai thuc bao...

Vaccin cé thé duoc san xudt bang cdch 1am bat hoat virus béng tic nhén ly, héa
hoac st dung virus séng giam doc luc.

7. NHUNG VIRUS GAY BENH CHU YEU & NGUOI
7.1. Virus gay bénh & da va niém mac
Virus dau mua (smallpox virus, variola virus)

Pai cuong - hinh thé: Thuoc ho Poxviridae, cdc virus ho nay thudong gay
nhiém chim, dong vat ¢ vi va con trung. LA virus ADN. Virus ddu mua khd 16n
(kich thuéc 0,1 x 0,2 x 0,3 um), hinh vién gach hoac tritng. Céu tric phic tap, sao
chép trong t&€ bao chat clia t& bao nhiém, c6 mang bao khong cdn phai ndy mam va
khong can cho su nhiém.
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Khd ndng gdy bénh. Virus gay bénh dau mua, bat ddu bing s6t, sau d6 biéu hién
boi vét thuong trén da. C6 hai dang dau mua la dang nang va dang nhe.

Bénh truyén nhiém tir ngudi sang ngudi do ti€p xiic véi chat bai ti€t tir vét thuong
0 da hay qua dudng ho hap hay do dung cu nhiém.

Chdn dodn. Nu6i dugc trong phoi ga (gay nhimg nét boc trén mang dém) va nhiéu t€ bao
nuoi cy in vitro khac. Chin doén bang soi kinh hién vi dién tir; thir két tha mién dich.

Chiing ngira. Do khong c6 tac nhan dac tri, nén ching ngua la quan trong nhat.
Vaccin dau mua da c6 tir lau (Jenner 1798). Vaccin 1a virus séng gay bénh dau bo,
khong gay bénh & ngudi. Vaccin rét cong hiéu va su ching ngilra toan thé gidi da giiip
tiéu diét bénh dau mua.

Virus soi (measle virus)

Dai cuong. Virus séi thuoc ho Paramyxoviridae, chi Morbillivirus. LA virus
ARN s0i don, am, thing.

Khd ndng gdy bénh. Bénh s&i dé lay. Biéu hién bdi phan ng viém niém mac
mat, mili, dudng tiéu hod va ndi min. C6 thé gay bién ching viém ndo, boi nhiém do
vi khudn & dudng ho hap. Bénh thudng gay s6t sau 10 ngay, néi mén sau 14 ngay.
Thong thudng bénh qua di khong bién ching, bénh duoc mién dich su6t doi.

Chdn dodn. Dya trén triéu ching 1am sang. Chdn dodn khing dinh bing cich
phan lap virus tir hong hoac nudc tiéu trong thdi gian méi bi nhiém 5 ngdy. Sau dé
nuoi cdy trén t€ bao da nhan 16n.

C6 thé dp dung phuong phép khang thé huynh quang truc ti€p trén cin nudc tiéu
hoac mau & hong.

Chén doén huyét thanh dua vao su tao phitc hop ttc ché hemagglutin héa hoac
khang thé huynh quang gidn tiép.

Diéu tri. Khong c6 thude dac tri, chi yéu tri triéu chiing, vé sinh than thé, dung
khang sinh ngira bdi nhiém.

Chiing ngira v6i vaccin virus da giam doc cho két qua t6t.
Virus quai bi (Rubulavirus)

Dai cuong. Virus quai bi thudc ho Paramyxoviridae, 1a virus ARN soi don, am.

Khd nang gdy bénh. Virus gay bénh quai bi, 1a bénh cdp tinh. Virus giy viém
tuyén nudc bot, ¢ khi ca tuyén sinh duc, tuy va mang ndo. Bénh lay qua duong ho
hép, nudc bot tir ngudi bénh sang ngudi lanh, doi khi thanh dich, thudng & noi dong
ngudi (trudng hoc, trai linh...). Ngudi mang mam bénh (doi khi chi€ém 25-30%) la
nguodn lay nhiém.

Bénh quai bi thuong la bénh cta tré em tir 3-14 tudi, thanh nién 18-20 tudi. Mién
dich sau khi mic bénh khd bén vimng.

Thoi gian u bénh khoang 15-21 ngay, virus nhén lén & niém mac mleng, két mac,
xam nhap vao mdu rdi téa di phat trién gay viém & cdc co quan nhu mang nio, tuyén
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sinh duc, tuyén tuy, tuyén nudc bot nhung tir day virus lai c6 thé xam nhap lai vio mau
gay su da dang cua bénh.

Chdn dodn. Phan lap sém tir nuéc bot, hong hodc cdc vi tri nhiém khdc (dich ndo
ty, nudc tiéu), nudi cdy trén t&€ bao than khi, phoi ga.

Chan dodn nhanh bang cdch phdt hién trén can nuéc tiéu hodc hong bing mién
dich huynh quang.

Chdn dodn huyét thanh bang cdch dung thir nghiém tc ché ngung két héng cdu,
phan tng ELISA trén khdng nguyén nucleocapsid S (solube) va khang nguyén V (viral).

Diéu tri. Khong c6 thude dac tri. Diéu tri triéu ching.

Chiing ngira. Dung vaccin bing virus séng giam doc, bao vé kéo dai 5-10 nam,
dp dung tiém chiing cho tré 5-10 tudi chua mac bénh. C6 thé két hop tiém ching véi
vaccin chéng sdi, bai liét, rubeole.

Virus thuy dau - zona (Varicella-zoster virus)

Dai cuong: Virus thuy dau thudc ho Herpesviridae, c6 ADN soi kép, xodn
thang. Virus c6 it t& bao chii va c6 chu ky nhan Ién cham.

Khd nang gdy bénh. Virus gay bénh phong hay con goi la thiy dau. Pay ciing 1a
mot bénh c6 néi man. Thong thudng khong nang, nhung bién ching c6 thé gay viém
ndo, voi bénh nhan bi ung thu mdu méc bénh c6 thé gay tir vong. Bénh dé truyén
nhiém, phai cdch ly bénh nhan, vat dung sir dung phai khi triing.

Chdn dodn. Tim t&€ bao da nhan 16n. Virus c¢6 thé nuéi cdy tur dich mun nudc.
Nhuom khang thé mién dich huynh quang tim khdng nguyén trong t& bao vét thuong tréc.

Diéu tri. Khong c6 thudce déc tri, nén phai cich ly, diéu tri nhu bénh séi.

Phong bénh. Dung vaccin séng.
7.2. Virus gay bénh dudng ho hap
Virus gay bénh cam

Virus gy bénh cam goém nhiéu loai: Rhinovirus, Adenovirus, Parainfluenza,
Syncytial virus, Coxackie virus. Thoi gian 0 bénh ngén, tir 12-72 gid. Truyén nhiém do
ti€p xic truc ti€p (khong khi, nudc bot ...) hay gidn ti€p do vat dung.

Bénh nhe, tu hét nhung phai ngira boi nhiém vi khuan. Khéng ¢ mién dich
dang ké.

Virus cim

Dai cuong. Cic virus cim thudc ho Orthomyxoviridae, c6 mang bao. Genome
ARN soi don. Phan thanh ba nhém huyét thanh chinh A, B va C dua vao su khic nhau
cua khing nguyén ribonucleoprotein. Cim A duoc nghién ciru nhiéu nhit va cé
khuynh huéng thay déi khiang nguyén déng ké. Cim B c6 tinh khdng nguyén 6n dinh
hon va bung phat c6 tinh dia phuong. Cim C gay bénh rat it.
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Protein P

Hinh 15.9. Virus cum A

Virus ciim A va B c¢6 nucleocapsid chita tim mau ARN sgi don am, dugc bao
trong mang glycolipid 1ay tr mang nguyén sinh t€ bao chi. Phia trong mang c6 16p
protein dic hiéu cua virus. Hai glycoprotein diac hiéu cua virus la hemagglutinin va
neuraminidase dugc gin vao mat ngoai clia mang bao va 1a “nhiing gai” khip bé mat
virion (hinh 15.9). Cim C khac 1a chi c6 bdy mau ARN va khong cé neuraminidase,
mic dit n6 c6 kha nang pha thu thé khic. Ngoai ra hemagglutinin cba cim C gin vao
thu thé t€ bao khac vdi thu thé ctia virus cim A va cdm B.

Hemagglutinin c6 tén xudt phat do né c6 kha nang két tap in vitro héng cdu mot
s6 loai nhu chim ga, lon. Chitc nang 12 gin vao cdc vi tri thu thé mucoprotein & bé mat
t€ bao ho hdp ctia ngudi — day 1a budc khdi diu dé nhiém vao t€ bao.

Neuraminidase 12 enzym thily phan khing nguyén, hoat dong trén céc thu thé
mucoprotein clia hemagglutinin bang cdch céat ddu acid neuraminic lam phd hiy hoat
tinh cta thu thé. M6t s6 chiic ning clia neuraminidase:

— Bt hoat thu thé mucoprotein tu do duoc tiét trong dudng ho hép, 1am thu thé khong
gin vao hemagglutinin va khong ngan dugc qua trinh gan vao t& bao cua virus.

— Dung hop mang bao virus véi mang t€ bao chu can cho virus di vao.

— Hb tro giai phéng céc ti€u phan virus méi ra khoi t€ bao nhiém, dé c6 thé nhiém
t€ bao khac.

Khang thé dac hiéu v6i neuraminidase c ché€ virus lan truyén trong t&€ bao chi bi
nhiém va han ché lugng virus phéng thich khoi t€ bao chu.

Cim A dugc phan lap 1an ddu nam 1933 béng nuoi cdy trong miii chon suong
(chon furd) gay bénh ho hap sot. Hién nay virus thudng dugc nudi trong tii mang 61
cta phoi ga, t€ bao than cua khi.

Phdt hién. Dua vao su gin hong cdu véi t€ bao nhiém chita hemagglutinin hoac
ngung két t&€ bao héng ciu boi virus da phéng thich vao dich ngoai bao. Sau do6 thém
khang thé dac hiéu truc tiép tai hemagglutinin, phat hién bang khing thé khang
hemagglutinin. D€n nay da phat hién cim A c6 15 loai hemagglutinin (H, - H,5) va 9
loai neuraminidase (N, — N,).
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Phong bénh. Dung vaccin virus chét tir cic ching lién quan gin nhat. Vaccin
nay chia virion nguyén ven hoac phdn tich tiéu don vi ctia khdng nguyén
hemagglutinin. Thudng dung hai liéu cich nhau mot thang dé tiém cho tré em hoic
mot liéu méi nam truéc mia cim. Hiéu qua vaccin thay d6i va cdn tiém nhéc hang
nam c6 hiéu qua 70-85%. ‘

Udng amantadin hydrochlorid, 12 mot amin déi xiing cé hiéu qua duoc vai tuln,
do tc ch€ virus bé 4o hoac phién ma ARN ban ddu cia virus. Thudc c6 thé cé tac
dung phu nén chi cho bénh nhan nguy co cao dung trong khi chd vaccin gay cam tng
mién dich.

Diéu tri. Diéu tri khong déac hiéu, chita triéu chimg va phong bién ching (dac
biét boi nhiém vi khuén).

Liéu phap amantadin uéng: amantadin hydrochlorid sém khi nghi ngd bi ciim A
cao trong 4-5 ngay.

7.3. Virus gay bénh hé than kinh trung uong

Virus gay bénh dai (Rabies virus)
Dai cuwong. Virus dai thudc ho Rhabdoviridae, c6 ARN soi don.

Khd nang gay bénh. Virus gay bénh dai & thi nhung c6 thé lay sang ngudi do bi
suc vat can hay cao. Stc vat hay mac bénh dai 1a ché, meéo, s6c, chén. Virus sinh san
noi xam nhép, roi theo day than kinh dén hé than kinh trung wong.

Chdn dodn. Dung mién dich huynh quang, soi kinh hién vi dién tit mé nio.

Cdy mo ndo nhiém vao chuot dang cdn bd. Duong tinh néu chuot chét trong 3-10
ngay. Virus sinh san trong nio.

Diéu tri. Bénh khong c6 thude diéu tri, ti 1é tir vong rat cao.

Phong bénh. Ché phai dugc tiém phong.

Sau khi bi stic vat can phai rira sach vét thuong ngay, phai bét giit siic vat lai dé
theo doi trong 10 ngay xem c6 bi dai hay khong. Vi thoi gian @ bénh khd dai nén co
thé tiém vaccin ngay tir lic ddu dé tri liéu. Sau thoi gian theo ddi néu siic vat mac
bénh, phai tiém ngay huyét thanh tri liéu.

Virus bai liét (Poliovirus)

Bai cuong. Virus bai liét thuoc ho Picornaviridae. Capsid 20 mat d6i xing:
4 protein capsid (VP1-4), mdi protein capsid c6 60 ban sao. C6 moét sgi don ARN
duong, kich thude 7,5-8,0 kb.

Khd nang gady bénh. Virus bai liét gay bai liet, xam nhap qua dudng miéng, sinh
sOi roi vugt t€ bao tiéu héa di vao tlly séng, pha hily cic noron than kinh gay bai liét.

Diéu tri. Khong c6 thudc dac tri.

Phong bénh. Dung vaccin loai mét hoat tinh IPV (con goi la vaccin Salk, dang tiém
dudi da) hodc vaccin uéng OPV chita virus séng giam doc (vaccin Sabin, dang uéng).

TS chic Y t&€ Thé gidi (WHO) dat muc tiéu nam 2005 thanh todn virus bai liét
trén toan cdu. Tir 2005 dén 2010 s& nglng tiém chiing bénh bai liét.
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7.4. Virus gay bénh noéi tang-mau-sinh duc
Virus viém gan

Cac virus viém gan gém c6: HAV (Hepatitis A virus) thuoéc nhém Enterovirus,
HBV (Hepatitis B virus) thuoc ho Hepadnaviridae va HCV (Hepatitis C virus) c6 thé
do Flavivirus. Ngoai ra con ¢6 HDV, HEV. Dic tinh clia cdc virus nay dugc tém tat
trong bang 15.2.

Bang 15.2. D4c tinh cla cac virus gay viém gan virus

Tén Buadng truyén Genome

HAV Ruot ARN sgi don duong, théng
HBV Ngoai ruét ADN sgi kép vong

HCV Ngoai ruét ARN sgi don duong, thang
HDV Ngoai ruét ARN sgi don am, vong
HEV Ruot ARN sgi don duong, thang

HAYV (Hepatitis A virus)

Ddc diém. Virus khong mang bao, hinh khéi d6i xing dlf(‘)‘ng kinh 27 nm, ARN
s0i don, duong. Nguoi 1a ky chi tu nhién cia HAV, mot s6 loai linh trudng nhay vdi
virus. Khong bi bét hoat bai ether, 6n dinh & ~20°C va pH thép.

Kha nang gy bénh. HAV thudng gay viém gan thé cdp nhung c6 thé vuot qua
khi nghi ngoi béi dudng. Thoi gian G bénh ngén nhat trong céc loai viém gan virus,
trung binh tir 2-4 tuan. Gay r6i loan tiéu héa, dau bung, non, s6t nhe sau d6 cé thé din
dén vang da. Virus c¢6 thé khang mot s6 tdc nhan ly héa nhu néng do clo thudng dung
trong nudc. Bénh nhiém chu yéu do phan hay nudc, thirc an bi nhiém, c6 thé do hoat
dong tinh duc.

Chdn dodn. Tim IgM dic hiéu v6i virus trong huyét thanh giai doan bénh cap.
Soi kinh hién vi dién tir trén miu phan hoac t€ bao nuodi cdy.

Phong bénh. Dung ISG (Immune serum globulin) san xuat tir huyét tuong.

Diéu tri khong dac hiéu. Béi dudng va nghi ngoi.

HBYV (Hepatitis B virus)

Ddc diém. Virus soi kép ADN, c¢6 mang bao. Virion hoan chinh (con goi 1a tiéu
phan Dane) c6 hinh cdu kich thuéc 42 nm, gém hai phan c6 cdu tric déng tam 1a mang
bao va 16i. Loi la nucleocapsid chita genome ADN gom 3 kb. Dic biét ADN clia HBV ¢6
ki€u sao chép qua giai doan trung gian ADN - ARN, duogc diéu khién téng hop bing ARN
polymerase ctlia virus.

Cdc kiéu gen chinh cha HBV di duoc xdc dinh va ky hiéu tir A dén G.

Khd ndng gay bénh. Virus lay nhiém qua dudng mdu, sinh duc 1a cha yéu, hoic
truyén tir me sang con. Thoi gian G bénh tir 4 tuin dén 6 thdng, mot s6 c6 thé khong ¢
tri¢u ching. HBV ¢6 thé din dén xo gan, hay ung thu gan.

Chdn dodn. Virus c6 cdc khang nguyén HBsAg, HBcAg va HBeAg.
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HBsAg (hepatitis B surface antigen) 1a khang nguyén c6 trén bé mat virus, duoc
tao ra nhi€u trong huyét thanh, dang hat hinh 6ng va hinh cdu duong kinh 22 nm.

HBcAg (hepatitis B core antigen) 1a khang nguyén 15i (16i nucleocapsid) thdy trong
nhan t€ bao gan bi nhiém bing phuong phdp mién dich huynh quang.

HBeAg (hepatitis B e antigen) 1 glycopeptid, M, thap. C6 lién quan dén khéng
nguyén 161, dugc dung nhu dau hiéu dich té, chi quan sat duoc khi HbsAg ciing hién dién.

Anti-HBs la khang thé d6i v6i HBsAg, lién quan phong vé chéng lai bénh.
Anti-HBc la khdng thé d6i v6i HBcAg, thdy trong nhiém cdp tinh va mang

virus man tinh; ding nhu d4u hiéu nhiém trong qua khi, khong c6 vai trd quan trong
dé chong lai bénh.

Anti-Hbe la khéng thé d6i véi HBeAg.

Chén dodn dua vao triéu ching vang da, chiing minh HBsAg trong huyét thanh.
Giai doan phét hién HBsAg trong huyét thanh ngin. C6 thé dung dau hiéu huyét thanh
khéc nhu khing thé d6i v6i khang nguyeén 16i (anti-HBc). Xdc dinh nhiém HBV trong
qua khit t6t nhat la phat hién anti -HBc, anti-HBs hoic c4 hai.

Phong ngira. Tiém ching bang HBsAg téi t3 hop san xudt tir ndim men (Engerix-
B) hodc t€ bao dong vat. Tiém 3 14n cdch mot thang, nhéc lai sau mot nam. Phong tré
so sinh bi nhiém tir me can tiém vao 24 gid, 1 thang va 6 thdng sau sinh.

Diéu tri. Dung interferon, diing khéng thé khang HBV phéi hop vaccin.
HCYV (Hepatitis C virus)

Trudc day virus nay duge phan loai 12 non -A non-B hepatitis. M6i dugc phan lap
nam 1989 va xéc dinh dic tinh. Virus ¢6 mang bao, dudng kinh 30 - 60 nm, ¢6 sgi don
ARN duong thing khoang 10.000 nucleotid. Sao chép genome virus khong qua ADN
trung gian, khong c6 su hgp nhat acid nucleic virus vao ADN t€ bao chil.

Bénh nhéan nhiém HCV bi viém gan dién hinh va tr& thanh nhiém man tinh (50%
truong hop viém gan), gdy ung thu gan nguyén phat qua xo gan va tdi tao t€ bao gan.

HCV ¢6 khap thé gidi. Cha y&u bi mic phai do truyén méu hoac lam dung ma
tdy qua tinh mach, it truyén qua duong tinh duc.

Chdn dodn. Khang nguyén g6c c6 thé phat hién qua khang thé khang HCV trong
huyét tuong bénh nhan nhiém biang ELISA. Trinh tu nucleotid cia HCV da duoc xic
dinh nén c6 thé dung PCR (RT-PCR) dé kiém tra truc ti€p genome virus.

Vaccin. Virus khong nuoi cdy in vitro dugc, tuy nhién c6 thé phdt trién vaccin
theo cdch da dp dung véi vaccin khang Flaviviruses va Pestivirusesa. Vaccin tai té
hop gép khé khian do cdc nhém virus HCV ¢6 trinh tu phong phi va ciac ching phan
lap khdc nhau nhiéu & viing ddu amin ctia E2 /NS.

Diéu tri. Dung interferon.
HDYV (Hepatitis D virus)

Virus c6 sgi don ARN, kich thudc nhd, cin HBsAg dé€ truyén nhiém. Chi thdy &
bénh nhan HBV cdp va man tinh. Ngin HBV thi s& ngan dugc HDV. Chan dodn dua
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vao tim IgM va/hoac IgG khang a-delta Ag trong huyét tuong. IgM xuat hién trong 3
tudn va ton tai vai tudn, IgG vai nam.

Virus gay héi chitng suy giam mién dich ngudi (Human Immunodeficiency
Virus, HIV) '

Dai cuong

HIV la moét retrovirus c6 hai sgi don ARN. Mang bao cua virus ¢6 chita phic
protein Env, phitc nay gém c6 chép glycoprotein 120 (gp120) nho ra ngoai va cudng gp41.

Trong mang bao cua virus cé protein HIV 1a pl7 (matrix), va trong nira 1a 15i
(capsid) cta virus duge lam boi mot protein khdc cla virus 1a p24 (khdng nguyén 15i).
Loi virus chita hai soi don ARN HIV, protein p7 (nucleocapsid), va ba protein enzym:
pS1 (reverse transcriptase), pl1 (protease) va p32 (integrase).

HIV ¢6 i luc v6i thu thé trén t€ bao lympho T CD4 do c6 gpl120 ciia 16p mang
bao, s€ lam cho 2 mang hoa lan vao nhau. ARN cua virus dugc phéng thich vao ciing
vOi reverse transcriptase, sau do virus s€ sinh soi.

Sau khi ADN virus mdi tao ra gan dugc vao ADN nhan ctia t€ bao thi lympho T
khong con kha nang sinh so6i nita. Qua trinh phd hily xay ra cham khoang 5 dén 10
nam, hoat dong cua hé mién dich bi ngan chin, co thé bi mat kha nang bao vé su
nhiém tring. HIV sinh san c6 thé cho 80-90 virion. Sau dé lympho T ly giai va phan
tan HIV.

O ngudi binh thudng, CD4 chiém khoang 600-700 t€ bao/ul. O ngudi bénh, s6
CD4 giam dan dén khong.

gpl20

gp4l
mang bao
virus

pl7
p24

protease

reverse
transcriptase

RNA

gp: glycoprotein
p: protein

Hinh 15.10. C4u trdc virus gay hoi chiing suy gidam mién dich ngudi (HIV)

Kha nang gay bénh

Ban than HIV khong gay ra bénh, bénh nhiém do vi khudn co hoi xam nhap khi
hé mién dich co thé bi suy yé&u. Bénh lay truyén biang dudng mau, sinh duc hay tir me
truyén qua con. D4u hiéu lam sang bét dau c6 khi s6 t€ bao lympho con duéi 200 trong
moOt microlit mau.
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Chdn dodn

Viéc kiém tra HIV dugc ti€n hanh khi c6 hai trong céc triéu chimg chinh 1a gidm
can hon 10%, tiéu chay hon mot thiang, s6t kéo dai hon mot thang, lao; va mot trong
cdc triéu ching phu 1a ho hon mot thang, ngita néi mdn, tién sir herpes trong hai nam
cu6i, nhiém ndm & miéng hodc hong, herpes va hach lympho 16n.

Thir nghiém sang loc ban ddu 1a ELISA dé phét hién protein vo (Env). Vi doi khi
c6 phan tng duong gia, phan tich Western blot dugc dung dé khing dinh su hién dién
ctia khang thé d6i véi virus.

Western blot tim HIV ti€n hanh nhu sau. Chiét protein virus tinh khiét, phan tich
trén SDS -PAGE, chuyén qua mang nitrocellulose, u v6i huyét thanh bénh nhan. Néu
c6 khang thé doi véi protein HIV -1, né sé gan chinh xdc vao protein tuong ng trén
mang va cho nhimng bang cé trong luong phan tir thich hgp c6 thé quan sit dugc véi
cac thudc thir khang Ig.

M6i gin day, ngudi ta dung RT -PCR dé phat hién bo gen ARN cua hat virus tu
do trong mau. RT -PCR duoc tién hanh nhu sau. Trude hét phién ma ngugc ARN
thanh ADN, sau d6 ADN tao thanh dugc khuéch dai. Phuong phdp nay c6 thé phat
hién nhiém HIV truéc khi c6 khang thé sinh ra, va quan trong hon 1a c6 thé dung né dé
theo d6i bénh va thanh cong cua tri liéu (dung real time PCR).

Diéu tri

Chua cé thuée dac tri, do virus trén trong cdc t€ bao nhiém, hoac trong t&€ bao
than kinh, ndo. Viéc nghién cttu di vao cdc hudng: &c ché virus di vao t€ bao, tc ché
integrase, dung nucleosid c ché reverse transcriptase (NRTI), tic ché reverse
transcriptase khong phai 14 nucleosid (NNRTI), tc ch€ protease (PI). Viéc tri liéu gom
nhiéu huéng khic nhau, cin phéi hgp tir hai thu6c khdng retrovirus (ARV) trg 1én. Cac
thudc nay khong chira tri dugc HIV/AIDS nhung ngén chan su nhén lén cua HIV, cho
phép hé mién dich héi phuc. Néu ngung diing thusc ARV, bénh HIV sé ti€n trién.

— Cé4c nucleosid tc ché reverse transcriptase (NRTI): azidothymidin (AZT),
dideoxyinosin (ddI), dideoxycitidin (ddC), d4T, 3TC, ABC, FTC.

— Céc chat tc ché protease (PI): SAQIL, IND, RTV, NFV, SAQ2, AMP, KAL,
ATV, FOS

— C4c chit dc ché reverse transcriptase khong phai la nucleosid: NVP, DLV, EFV
— Uk ché virus di vao t& bao: CD4 hoa tan.
— Interferon: Giam su dam chéi cua HIV, chéng sarcomaKaposi (Intron-A).

— Ngan ngira bénh nhiém co hoi: Khang sinh néu nhiém khuén, thuéc khang virus
néu nhiém virus.

Phong ngira

San xudt vaccin gap rat nhiéu tr& ngai. Trudc hét ciing do 1y do néu & phan diéu
tri. Ngoai ra, do HIV c¢6 nhiéu thay déi cdc yéu t6 bé mat gidp hé théng mién dich co
thé nhan biét, nén vaccin chua hiéu qua.
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Céc vaccin c6 ban chat la gp120 c6 kha nang tao déap tng thé dich, c ché virus
xam nhap, canh tranh dung hop mang bao, tuong tac véi t€ bao bach cau.

Céc vaccin genome virus la vaccin diung céc hé vecto khac nhau dé biéu hién gag,
pol, env, nef. Cac vaccin nay kich thich dap tiing CTL, c6 hiéu qua phong vé timg phan cho
khi khong bi nhiém virus lai SIV-HIV (SHIV).

7.5. Virus gay ung thu

C6 hai loai virus gay ung thu chinh 1a virus ADN giy u c6 genome ADN soi doi
va retrovirus c¢6 genome ARN sgi don. Hai loai virus nay chuyén cdc t€ bao binh
thuong thanh t€ bao 4c tinh theo cach khac nhau, co ch€ sao chép va nhiém cta ching
cung khac nhau.

Cac virus gay u thuoc ho retrovirus
Ddc tinh chung

Céc virus nay khong c6 tinh doc t€ bao, chiing thoat khoi mang t€ bao ma khong
giét cic t€ bao bi nhiém. C6 thé truyén ARN theo dudng ngang nhu cic tic nhan
nhiém kinh dién, hay truyén doc theo dong, hay tir me qua dudng cho con bu.

C6 thé chia thanh hai nhém chinh:

— Virus ung thu 4c tinh. Gay ung thu bach cdu, u rin, tiém 4n ngin & dong vat.
Lam chuyén thé cdc t& bao in vitro, thudng giy sao chép khi€m khuyét.

— Virus gay ung thu bach cau hoac cdc u lympho t€ bao B, tiém 4n lau. Khong
chuyén thé cac t€ bao in vitro. Sao chép canh tranh.

Virus nhiém t€ bao in vitro cho ba loai két qua: (1) T€ bao chuyén thé va san
xudt virus, vi du cdc virus sarcoma khong khi€m khuyet (2) T€ bao chuyen thé va
khong san xudt virus, vi du cdc virus sarcoma khi€ém khuyét va (3) T€ bao khong
chuyén thé, san xuat virus, vi du cic virus leukemia.

Céc retrovirus (ca giy u va khong) déu dung co ch€ sao chép nguoc genome
ARN cua chiing thanh ADN va hgp nhat ADN virus vao bo gen té bao chi.

Kha nang gady bénh

— Nhém 1-Retrovirus chuyén thé cép tinh, gay bénh do tao thém gen méi (v-onc)
trong genome cua t&€ bao chu. Ngudi ta da biét nhiéu v-onc, chiing ma héa cho
cac chic nang khac nhau, déu 1a bi€n thé troi. Vi c¢é nhiéu v-onc khic nhau nén
co ché sinh héa chuyén thé t€ bao cha cic virus ciing khic nhau.

— Nhom 2-Retrovirus khong mang v-onc (cac virus gay ung thu bach cdu va céc u
lympho). Gay u tir tir bang cdch chén promoter, 1am hoat héa su biéu hién cic
oncogen cua té€ bao gan vi tri ching hop nhat vao bo gen t€ bao cha. Ciing c6
mot s6 co ch€ khac nhu: tuong tdc va kich thich thu thé erythropoietin (EPO)
trong truong hop ciac protein mang bao cua virus leukemia Friend gay
erythroleukemia, hay kich thich su biéu hién IL -2 cta thu thé IL -2 lam chuyén
thé t€ bao T clia cic HTLV (human T-lymphotropiv virus).
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C6 hai loai HTLV -I va HTLV -II, déu lién quan dén ung thuy mau va u lympho.
Lay qua dudng sinh duc va truyén mau bi nhiém. Két qua khao sat & Nhat cho thay
néu nhiém moét minh HTLV thi khong di dé tao nén ung thu.

Cac virus ADN gay u

Trong cdc virus ADN, dén nay méi chi ¢6 ba nhém thdy c6 lién hé gay u & nguoi
la virus Epstein -Barr (EBV), virus viém gan B (HBV) va virus papilloma nguoi (HPV).

EBV. Gay tang don nhan nhiém trung va c6 lién quan dén hai loai ung thu 1a
Burkitt’s lymphoma chau Phi va ung thu ving mii hau.

HBV. Gay ung thu t& bao nguyén phét. Nhiém HBV man thudng gay xo gan.
Ngudi ta tim thdy ADN clia HBV va HbsAg trong nhitng t& bao 4c tinh. Co ché 12 do
ADN cua HBV hop nhat vao gay dot bién gen, lam hoat héa oncogen té& bao.

HPV. Virus nho khéng bao, ADN s0i kép, hinh khéi 20 mat, dudng kinh khoang
55 nm. Gay bénh u nhi biéu bi va mun coc. C6 trén 60 loai huyét thanh cha HPV. HPV
-1 dén HPV -6 gay ra mun céc & ban chan, HPV-6 dén HPV -11 gay ra mun céc & hau
mon — sinh duc va u nhd thanh quan. HPV -16 dén HPV -18 gay ung thu cd tir cung.

Chan dodn. Ding k§ thuat sinh hoc phan tir.

7.6. Cac prion

T “prion” do Prusiner dit ra dé chi protein nhiém, 1a viét gon ciia “protein
infective agent”. Prusiner di dugc nhan giai thuéng Nobel nam 1997 cho viéc dua ra
gia thiét prion va chiing minh chinh xéc su hién dién cua né. Khéi niém prion dugc
quan tam va tranh cii vi day 1a céc tdc nhan nhiém ban chat protein, cé kha nang tu
sao chép, khong c6 ARN hoidc ADN. Nhém céc bénh thodi héa nang dan lén cha CNS
(bénh ndo x6p ban cap tinh) gy bdi prion, titng duoc cho 1a do “cdc virus bat thuong”.

Prion la protein don (PrP, prion protein) ton tai & hai dang d6ng dang khic nhau.
Trong mo khoe 1a PrP¢ (dang t& bao binh thudng) va PrP* (dang scrapie nhiém). Hai
dang nay c6 tinh nhay cam khic nhau véi protease: PrP° (con goi 1a PrP*") 1a protein
33-35 kDa dé bi protease K phan gidi, trong khi PrP* (hoac PrP™) tao 16i 27-30 kDa
(con goi 1a PrP27 -30) dé khing véi protease. Khi c6 chat tdy, PrP tan, trong khi
PrP27-30 polyme héa thanh cic amyloid fibril (soi dang tinh bot).

Bénh ¢6 thé dugc truyén bdi PrP* tinh khiét, protein nay chuyén PrP° thanh dang
PrP* va dang nay chuyén céc prion clia t& bao thanh dang scrapie theo kiéu phan ing
day chuyén. Céc bénh prion gém scrapie, bénh nao x6p ban cap & bd (“bénh bd dién”)
va bénh ndo chén vizon truyén dugc 6 dong vat, va bénh Creutzfeldt -Jakob (CJD), hoi
ching Gerstmann -Straussler-Scheinker (GSS) ¢ nguoi. Cdc bénh nay cé thoi gian U
bénh rat dai (doi khi t6i 30 nam), nhung moét khi triéu ching biéu hién thi bénh dién
ti€n nhanh va hau qua 1a cheét.
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Bang 15.3. Bénh ndo x8p ban cép tinh

Bénh

Ngudn gdc dugc cong nhan

Céc bénh & ngusi

Kuru (bénh run, chi &nh hudng t6i dan cla bd Nhiém do tuc &n thit ngu'di (nay bi tuyét chiing)

toc Fore & Tan guinea —bi thoai héa cac té
bao hé TKTW, dac biét vung nao cé nhiém vu
kiém soat hoat déng)

Bénh Creutzfeldt -Jakob do dung thuéc Nhiém tir hGH nhiém, ghép gidc mac, cac
thiét bi y t& nhiém,
Bénh Creutzfeldt -Jakob bién thé Nhiém prion bod

Bénh Creutzfeldt -Jakob khéng thudng xuyén Dot bién hodc hoan chuyén tu phat PrP°
thanh Prps°

Bénh tuong tu Creutzfeldt -Jakob Céc dét bién t& bao mam (germline) & gen PrP

Bénh Gerstmann -Straussler-Scheinker Céc dét bién té€ bao mam & gen PrP

M4t ngll gia truyén dan dén chét D6t bién t€ bao mam & gen PrP

Bénh & dong vat

Scrapie (ctru) Nhnem & citu dé bi t8n thuong cé tinh chat di
truyén

Bénh n&o x8p & bo (gia suc) Nhiém do an thic &n nhiém prion

Bénh nao chén vizon truyén duoc (chén vizon) Nhiém prion tir citu hoc gia stc

Bénh 1an man tinh (huou va nai) Chua biét

TU LUQNG GIA: Chon cau tra 1oi ding

1. Bac tinh khéng ding cho virus:
a. Ky sinh noi bao bit budc

b. Tuy thudc hoan toan vao bé may téng hop protein cua t€ bao chu

c. Ldy nguén nang lugng cuta t€ bao chu

d. Chita ARN hoac ADN (soi don hoac soi doi)

e. La t€ bao

2. Retrovirus c6 kha ning tao day ADN xoén kép 1a nhd enzym:

a. ATP synthetase
b. Reverse transcriptase
c. ADN polymerase

3. Genome cua virus c6 chia:
a. Capsid
b. Envelop (bao)
c. ADN va ARN

4. Virus c6 thé di vao t& bao chi theo cac co ché sau:

a. Thuc bao
b. Dung hgp
c. Chuyén vi
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d. ADN synthetase

e. Helicase

d. ADN hoac ARN
8.4,

d. Bom
e. Tat ca
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5. Kiéu tac dung trén t€ bao chu cta virus nhiém:
a. Nhiém dai dang . d. Tiém 4n
b. Ly giai e. Tat ca

c. Chuyén thé t€ bao binh thuong
thanh t€ bao u

6. Phat hién nhiém virus khong thé dung:
a. Nuoi cdy truc ti€p trong phoi hodc moé nudi cay
b. Quan sat bing kinh hién vi dién ti
c. Quan sit bang kinh hién vi phan pha
d. Tim khang thé khang virus
e. Phan iing c6 dinh bd thé
7. HIV ¢6 i luc dac biét véi té€ bao nao cha co thé nguodi:

a. Bach céu d. Lympho B
b. Pai thuc bao e. Lympho T
c. Lympho A
8. Virus gay viém gan B c6 thé 1ay nhiém qua duong:
a. Sinh duc d. Tiéu hoa
b. Mau e.avad
c. Ho hap
9. Virus dai thudng gay tén thuong tai co quan:
a. Da d. Than kinh trung uong
b. Mang nhay e. Tatca

c. Than kinh thuc vat

10. AZT tac dong lén HIV theo co ché:
a. Giam su nhan lén ctia HIV
b. Ngan HIV bam vao t€ bao lympho
c. Ngan vi khuén gay bénh co hoi
d. Uc ché reverse transcriptase

e. Lam HIV mat vo

TAI LIEU POC THEM

1. Madigan, Martinko and Parker. Brock Biology of Microorganisms. 9"
edition, 2000.

2. J. C. Sherris. Medical Microorganisms. 3"  edition, Prentice-Hall
International Inc., 1994.
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DAP AN

Bai 2. T€ bao vi khuan

la 4c 7a 10c
2¢ 5b 8a
I8 6d 9¢
Bai 3. Dinh dudng va tang trudng ctua vi khuan
la 4d 7a
2b 3e 8c
3e 6c¢c ¢
Bai 4. Su trao ddi chat cta vi sinh vat
la 4d T¢ 10c
2b 3e 8b
£ 6a 9b
Bai 5. Di truyén vi khuén
la 4b 7b 10e
2b 5d 8e
3d 6¢c 9c
Bai 6. Su lién hé gita vat cht va vi khuidn
l1b ic 3b 4c Sa
Bai 7. Khang nguyén - khang thé
1d 3a 5b
2a 4c
Bai 8. Phan ng huyét thanh
Ll il 5b
20 4c

Bai 9. Phan &ng qua man
1d 3d 5e
2a 4c

2
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Bai 10.

Bai 11.

Bai 12.

Bai 13.

Bai 14.

Bai 15.

Su dé khang khang sinh & vi khuén

lc 3a Rile

2¢€ 4a

Vi khuin dudng rudt

1b 4c 7b 10d
2¢c S¢ 8¢

3a 6c¢c 9c¢

Vi khuan gay bénh lay qua dudng sinh duc
lc 3e Se

21c 4 a

Vi khuin gay bénh qua dudng khong khi
le 38 5d

2d 4d

Vi khuin gy bénh ngoai da

la 3e Sa

2b 4c

Virus gay bénh

le 4e 7e 10d
2b S5e 8e

3d 6¢c 9d
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