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31.1. Gi6i thiéu

Bang chimg sdm nhat vé thanh cong trong tri bénh bang liéu phap hoa hoc bét dau tir
ngudi Peru c¢6 xuwa. Khi d6 nhitng nguoi Da Do di biét sir dung vo cay Canh Ki Na
(Cinchona) dé tri bénh sét rét. Ké dén ngudi Trung Hoa cb xua ciing d biét st dung céc
chat c6 duoc tinh dé tri bénh. Ngay
nay nhu chiing ta da biét, nhiéu loai
thudc dip cua nguoi cd xua chia
cac chat co hoat tinh khang khuan
va khang nam.
Hinh 31.1. Sir Alexander Fleming
(Fame Images).

Liéu phap hoa hoc hién dai bat
dau ké tir khi Paul Ehrlich (1854 —

1915), ngudi Purc, kham pha ra cac chét diéu tri hiéu qua bénh trypanosoma (bénh do ky
sinh tring don bao gay ra) va bénh giang mai do xoan khuan. Ong da kham phé ra hop
chat p-rosaniline c6 hoat tinh khang hiéu qua ky sinh tring don bao gdy bénh
trypanosoma va chét arsphenamine khang hiéu qua xodn khuin giy bénh giang mai.
Ehrlich cho ré“mg 6 thé tim kiém cac chat hoa hoc c6 doc tinh chon loc cho ky sinh trung
nhung khong gdy doc cho nguoi. Piéu nay dd mang lai mot it thanh cong trong diéu tri.
Méi cho dén thap nién 1930, khi Gerhard Domagk (1895 - 1964) khdm phé ra tac dung
diéu tri ciia chat prontosil (sulfamidochrysoidin), 14 mot trong nhitng khang sinh thudc
nhom sulfonamide. Nhung trude do, penicillin G da dugc Alexander Fleming (1881 —
1955) kham phé ra vao nam 1929. Tuy nhién khoi dau Fleming da khong dénh gia dung
tdm quan trong kham phéa caa minh. Vao nam 1939 Florey (1898 — 1968) va cong su &
Pai hoc Oxford mot 1an nira da phan lap dugc penicillin. Nam 1944, Selman Abraham
Waksman (1888 — 1973) da phan lap dugc streptomycin va sau d6 tim ra cac chat nhu
chloramphenicol, nhém tetracycline va erythromycin trong cc vi sinh vat dat. Dén thap
nién 1960, cudc cach mang vé k¥ thuat 1én men va nhiing tién bo vé hoa hoc trong diéu trj

d3 cho phép tong hop nhiéu chat tri liéu bang k¥ thuat bién ddi phan tir cac hop chit ty
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nhién. Tién bo trong phat trién s6 lwong khang sinh méi 1a mot bude tién vi dai, tuy nhién
viéc phat trién vé cac chat khang ndm va khang virus mot cach hiéu qua va khong gay doc
cho ngudi va vat nudi thi van con cham. Amphotericin B, dugc phan 1ap vao thap nién
1950, dén nay van con la chat khang nim hiéu qua, mic du ngdy nay cic chat méi nhu
fluconazole duoc stt dung mot cach rong rai. Cac chét tuong ty thudéc nhém nucleoside
nhu acyclovir da dugc chirng minh 1a hi€u qua trong diéu tri ¢6 chon loc cac bénh do
virus.

31.2. Khai niém vé khang sinh

Khéang sinh 1a mot chat hodc nhom chét c6 nguon goc tir ty nhién hay téng hop ma
hoat tinh ctia né c6 thé tiéu diét hodc e ché toan phan hay mot phan su ting truéng cua
vi khuan, nAm mdc, ndim men hay dong vét nguyén sinh.

Penicillin 14 khang sinh dau tién duoc Fleming khdam pha vao nam 1929. Tuy nhién
mai dén nam 1942, thuét nglr khang sinh médi dugc Waksman va cong su str dung dau
tién. Theo d6 khang sinh dugc mé ta nhu 1a bat ky chat ndo dugc vi sinh vat tao ra, khi &
ndéng do cao ching c6 kha ning e ché su ting truong cia vi sinh vat khac.

Trong diéu tri, hau hét cac nha vi sinh vat déu phéan biét cac chat khang khuan thanh
hai nhom:

(1). Khéng sinh 1a nhing hop chat tu nhién do mot sé nhom vi sinh vat tao ra;

(2). Hop chat hoa hoc tri liéu duoc tong hop tir con dudng héa hoc;

(3). Khang sinh ban tong hop, 13 phén tir do vi sinh vt tao ra nhung dugc bién doi
hoa hoc dé c6 nhimng dic tinh nhu mong mudn.

Hon nita mot s6 chat khang khuan duoc kham pha 13 san phdm cua vi sinh vét
nhung hoan toan c6 thé tong hop bang con duong hoa hoc. Tuy nhién trong gidi y khoa
va y duoc, tAt ca cac chat khang khuan duoc st dung dé diéu tri bénh duoc xem la khang
sinh. Bé m6 ta vé dic diém cua khang sinh, ngudi ta thuong st dung mot sd thuat ngir
Sau:

(). Phd hoat dong cua khang sinh 1 kha ning tac dong ctia khang sinh d6 1én hang
loat vi khuan hodc cac vi sinh vat khac.

(b). Khang sinh pho rong 13 hiéu luc cta khang sinh d6 c6 kha ning tiéu diét hoic
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{rc ché hang loat vi khuan Gram duong va Gram am.

(c). Khang sinh phd hep 1a khang sinh chi tac dong hiéu qua 1én vi khuan Gram am
hay vi khuan Gram duong.

(d). Khéang sinh c6 phé gi6i han chi hiéu qua cho mdt sinh vat hay mot bénh nao
do.
31.3. Muc dich sir dung khang sinh

Khang sinh duoc st dung nham (1) diéu trj va ngin chin bénh, (2) kiém soat ky
sinh trung, (3) tac dong 1én su sinh san va tang trudng va (4) gay mé.
31.4. Pic diém ciia khang sinh
31.4.1. Khang sinh phai c6 ddc tinh chon loc ddi véi vi sinh vat

Pi c6 hang tram chat c6 hoat tinh khang khuan dugc phéan 1ap tir vi sinh vat nhung
chi c6 mot sé it trong chung thi hitu dung trong diéu tri. Piéu nay 1a do chi c6 mét sé hop
chit c6 ddc tinh chon loc ¢6 thé st dung duogc trong diéu trj.

Poc tinh chon loc cta khang sinh nghia 1a khang sinh d6 phai c¢6 hiéu qua cao dé
khang lai cac vi sinh vat nhung lai c6 doc tinh thap nhat hodc khong c6 dbi v6i nguoi va
dong vat. Trong thuc té, didu nay goi 1a chi s6 diéu tri ciia thudc (therapeutic index: TI) -
1a ty 1& giira lidu doc (cho d6i twong diéu tri) voi lidu diéu tri (dé loai bo bénh). Y nghia
16n hon ctia chi sd nay 1a khang sinh sir dung cho nguoi va vat nudi ngdy cang phai an
toan hon.

Hau hét khang sinh sir dung trong diéu tri tic dong truc tiép 1én su tong hop thanh té
bao vi khuén, sinh téng hop protein hay sinh tong hop nucleic acid. Pay 1a nhitng cach
thirc tiéu diét vi khuan. Vi dy khang sinh nhom beta lactam (¢ ché sy téng hop
peptidoglycan, thanh phan cdu tao nén thanh té bao. O nguoi va dong vat c6 vi thanh té
bao c6 hodc khong c6 peptidoglycan, chinh vi vay it bi anh hudng boi tac dong cua khang
sinh nay. Cac khang sinh khac nhu streptomycin va tetracycline, taic dong 1én qué trinh
téng hop protein ctia vi khuan bang cach tic dong 1én ribosome. Ribosome & vi khuan
(70S) khac vdi ribosome ¢ nguoi va sinh vat thudc eularyote (80S). Khang sinh thudc
nhém flouroginolone, vi du ciprofloxacin trc ché sy sao chép DNA & prokaryote nhung

lai khong e ché sy sao chép DNA ¢ sinh vét eukaryote. Rifamycin trc ché su phién ma &
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vi khuan nhung lai khong tac dong dugc véi sinh vat eukaryote.

Xuat phat tir quan diém vé ddi twong duoc diéu tri, dic tinh quan trong nhét cua
khang sinh d6 chinh la ddc tinh chon loc, vi du khang sinh tic dong theo mot s6 cach
nham trc ché hodc tiéu diét vi khuan giy bénh nhung lai c6 tac dong rat it hoic khong co
tac dong gay doc cho ddi tuong duoc diéu tri. Mot khang sinh duoc cho la hitu dung trong
diéu trj can c¢6 mot sd dic tinh sau:

(). La khang sinh pho rong c6 kha nang tiéu diét hodc trc ché nhiéu loai vi sinh vét
gay bénh khac nhau.

(b). Khong gay doc cho vat chil va khong c6 tac dung phu khong mong mudn.

(c). Khong gay di trng cho vat chu.

(d). Khong loai bo hé vi khudn binh thudng & vat chu.

(). Chung c6 thé tiép can duoc & nhimng vi tri dang bi bénh ciia co thé nguoi hodc
vat nuoi.

(f). Khong qué dit do va dé san xuét.

(9). C6 vong doi dai, 6n dinh vé& mat hoa hoc.

(h). Kha ning bi vi sinh vat khang khong phai 12 pho bién va kha niang nay khong
bi phat trién.
31.4.2. Nhém khang sinh va kiéu tac dong ciia chiing

Pic tinh, ngudn goc sinh hoc, phd va kiéu tic dong ciia cic nhom khang sinh dugc
mo ta tom tit & Bang 31.1.

31.5. Co ché hoat dong

Nhu d3 biét dé ting trudng va sinh san bang cach phan d6i, vi sinh vét can phai tong
hop hoac thu nhan nhiéu loai phan tr sinh hoc. Cac chét khang sinh can thi€p vao cac qua
trinh thiét yéu cho sy ting trudng va/hodc cho sy phan d6i té bao (Hinh 31.1). Hoat tinh
cua khang sinh tdc dong 1€n vi sinh vat co6 thé duoc chia thanh nhiéu nhém nhu:

(1). Nhém tc ché sy thanh té bao vi khuan va nam,
(2). Nhém tre ché mang nguyén sinh chit,
(3). Nhém tre ché sy ché tong hop nucleic acid,

(4). Nhém tic ché chirc nang ribosome va
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(5). Nhém e ché cac muc tiéu sinh hoa.

Chi tiét cac nhém nay duogc trinh bay tai Bang 31.2.

Khang sinh c6 thé hodc 1a (a) chat diét khuan (bactericidal), 1a chét tiéu diét vi
khuan muc tiéu hay vi ndm, hozc 1a (b) chat kim ham vi khuédn (bacteriostatic), 1a chat trc
ché sy ting trudng cta vi khuan. Chat diét khudn thudng cé tinh ning khang khuédn rat
hiéu qua. Tuy nhién chat kim him c6 thé cuc ky co loi do chung cho phép co ché dé
khang binh thuong cua vat chu hoat dong nham tiéu diét vi sinh vat muc tiéu.

31.5.1. Nhém tkc ché tong hop thanh té bao:

Dua trén dic diém céu trac khac nhau vé thanh té bao cua chung ma vi khuén
thudong duoc chia thanh hai nhom 16n 1a vi khudn Gram duong va vi khuan Gram am.
Piéu nay dé dang nhan biét nho k¥ thuat nhuém Gram.

Thanh té bao vi khuan Gram duong cé peptidoglycan va teichoic hay con goi 1a
teichuronic acid va vi khuan Gram duong c6 thé co hodc khong cé protein hay
polysaccharide bao xung quanh.

Thanh té bao vi khuan Gram 4m c6 cac thanh phan gom 16p peptidoglycan mong,
lipopolysaccharide, lipoprotein, phospholipid va protein (Hinh 31.3).

Diém nhay cam cua thanh t& bao vi khuan khi chat khang sinh tin cong chinh 1a
16p peptidoglycan. Lép nay rat can thiét cho su ton tai ciia vi khuan ¢ moi truong nhuoc
trerong. Mot khi 16p peptidoglycan bi mat hodc bi hu hong, do cimg cua thanh té bao vi
khuén sé& bi pha huy dan dén lam vi khuan chét.

Pé hiéu 18 vé co ché trc ché sy tong hop thanh té bao vi khuan ctia khang sinh thi
can phai hiéu qua trinh tong hop peptidoglycan. Qua trinh nay gém ba giai doan nhu sau:

(a). Giai doan dau: dién ra trong té bao chat, cac phan tir tién than c6 trong luong
thap nhu UDP-GIcAc va UDP-MurNAc-L-Ala-D-Glu-meso-Dap-D-Ala-D-Ala duoc tong
hop. Nhiéu chat khang sinh can tré qua trinh sinh tong hop thanh té bao tir nhitg budc rat
som. UTP va N-acetylglucosamine alpha-1-P  duoc bién d6i thanh UDP-N-
acetylglucosamine, sau d6 chat nay bi enzyme phosphoenolpyruvate UDP-GIcNAc-3-
enol-pyruvyl transferase bién doi tiép. Khang sinh nhom fosfomycin ngan chin qua trinh

bién doi nay bang cach tan cong truc ti€p Ién nhan ctia enzyme. Do ¢ dong vat ¢ vi, Cac
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chat khang sinh nay khong tc ché dugc cac enzyme nhu enolase, pyruvate kinase,
carboxy kinase va shikimate enlaces nén cac khang sinh nhom fosfomycin khéng c¢6 anh

huong lén dong vat chu.

U'e ché sao chép DNA bing céch

U’ ché tong hop thanh té bao téc dong 1én DNA gyrase - -
Cycloserine; Vancomycin Nalidixic acid, nhém quinolone U'c ché RNA polymerase
Bacitracin; Fosfomyein; phu thugc DNA
Penicillin; Cephalosporin \ Rifampin
Monobactams; Cabapenems DNA / .
IN \'f %’ U ché sw tﬁng hop protein
mRNA (irc ché 50S)
Erythromycin
Chloramphenicol
L& - . . Clidamycin
Bién dwong acid folic
Cyclosermle Ribosome
Vancomycin

Uc ché sy tong hop protein

OO
308

(ite ché 308)

\ Tetracycline
Streptomyein

/ Gentamicin

| Tobramyein

Tac djng dén chirc ning Amikacin
ciia mang té bao chit
Polymycin

Hinh 31.2. So' @ minh hoa vi tri hoat ddng clia cic chat khang sinh. PABA |
paraminobenzoic acid; DHF A la dihydrofolic acid; THF A la tetrahydrofolic acid.
(b). Giai doan thir hai ciia qua trinh tong hop thanh té bao duoc xuc tac nhd cac
enzyme lién két mang. Phan khong phai nucleotide ciia cac phén tir tién than (precursor)
da duoc sinh ra tir trude duoc chuyén lién tuc t6i chat mang & mang té bao chat. Chat
mang nay la phosphorylated undecaprenyl alcohol. Chtic ning ctia chat mang lipid c6 vai
trd nhu 13 mot diém dé cac tién chat dinh 1én mang va cho phép van chuyén cac tiéu don
vi di doc qua phan bén trong ky nudc ciia mang té bao chat dé ra bé mat ngoai. Bacitracin
1a mot khang sinh peptide twong tic chuyén biét v6i pyrophosphate 1a din xuét cia
undecaprenyl alcohol, nham ngin chin qua trinh chuyén d6i sdu hon cta qué trinh

muramylpentapeptide tir cac nucleotide tién than dé hinh thanh peptidoglycan méi.
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Bang 31.1. Pac tinh ctia nhém khang sinh.

Nhom khang sinh  Dai dién

Ngu(“)n sinh hoc

Phé khing khuan (hiéu qua
khang)

Kiéu tic dong

Beta-lactam o Penicillium notatum va Uc ché cac budc trong tong
o Penicillin G, ) S . _
(penicillin va ) Cephalosporium Vi khuan Gram duong hop té bao (peptidoglycan) va
. Cephalothin ) N _
cephalosporin) species chuoi murein
] . ) , ) Uc ché cic budc trong tong
Beta-lactam ban  Ampicillin, Vi khuin Gram am va vi , ‘
, o ) hop té bao (peptidoglycan) va
tong hop Amoxicillin khuan Gram duong N _
chuoi murein
Augmentin la
o clavulanic acid Streptomyces Vi khuan Gram duong va vi Uc ché enzyme beta-lactamase
Clavulanic Acid ‘ _ . . .
cong voi clavuligerus khuan Gram am 0 vi khuan
Amoxicillin
. . , ~ Uc ché cac budc trong tong
Chromobacterium Vi khuan Gram duong va vi . '
Monobactam Aztreonam _ , hgp t€ bao (peptidoglycan) va
violaceum khuan Gram am . .
chuoi murein
) , ] Uc ché cic budc trong tong
) Vi khuan Gram duong va vi . ‘ .
Carboxypenem Imipenem Streptomyces cattleya hop t€ bao (peptidoglycan) va

khuan Gram am

chuoi murein

Aminoglycoside

Streptomycin

Gentamicin

Streptomyces griseus

Micromonospora

Vi khuan Gram duong va vi
khuan Gram am

Vi khuan Gram duong va vi

Uc ché sy dich ma (tong hop
protein)

Uc ché su dich ma (téng hop
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species

khudn Gram am, dic biét 1a

Pseudomonas

protein)

Amycolatopsis

Vi khudn Gram duong, dic

Uc ché cac budc sinh téng hop

Glycopeptide Vancomycin orientalis, Nocardia ) )
) ) biét 1a Staphylococcus aureus  murein (peptidoglycan)
orientalis
Vi khuan Gram duong va vi , ) ,
_ _ _ ) Streptomyces ) . ~ Uc ché sy dich ma (tong hop
Lincomycin Clindamycin ) ) khuan Gram am dac biét 1a vi )
lincolnensis , ) protein)
khuan ky khi Bacteroides
Vi khuan Gram duong va vi
) Erythromycin, khuan Gram am khong phai vi Ut ché su dich ma (tong hop
Macrolide ] ] Streptomyces erythreus , o )
Azithromycin khuan duong rudt, Neisseria, protein)
Legionella, Mycoplasma
) ] ] , Ph4d huy mang nguyén sinh
Polypeptide Polymyxin Bacillus polymyxa Vi khuan Gram am hA
chat
L ) » ) , Uc ché cac budc sinh tong hop
Bacitracin Bacillus subtilis Vi khuan Gram duong ) )
murein (peptidoglycan)
Polyene Amphotericin Streptomyces nodosus ~ Nam (Histoplasma) Bét hoat mang té bao co sterols
Nystatin Streptomyces noursei  Nam (Candida) Bét hoat mang té bao c6 sterols
Vi khuan Gram duong va vi Uc ché phién mi (hoat dong
) ) ) o Streptomyces , .
Rifamycin Rifampicin khuan Gram am, cua enzyme RNA polymerase

mediterranei

Mycobacterium tuberculosis

& vi khuén)

Tetracycline

Tetracycline

Streptomycesspecies

Vi khuan Gram duong va vi

Uc ché sy dich ma (tong hop
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Tetracycline ban

tong hop

Doxycycline

khuan Gram am, Rickettsias
Vi khuan Gram duong va vi
khuan Gram am, Rickettsias,

Ehrlichia, Borrelia

protein)

Uc ché su dich mé (téng hop

protein)

Streptomyces Vi khuan Gram duwong va vi Ut ché sy dich mi (téng hop
Chloramphenicol  Chloramphenicol ) )
venezuelae khuan Gram am protein)
Quinolone Nalidixic acid Téng hop Chu yéu 1a vi khuan Gram 4&m U’ ché nhan ban DNA
Fluoroquinolone  Ciprofloxacin Tong hop Vi khuin Gram am va mot s6 Ut ché nhin ban DNA
vk Gram duwong (Bacillus
anthracis)
Cic chit kich Sulfanilamide, Tong hop Vi khuan Gram duong va vi Ut ché bién dudng folic acid
thich ting truong  Gantrisin, khuan Gram 4m (khang folate)
Trimethoprim
Isoniazid (INH) ~ Tong hop Mycobacterium tuberculosis Ut ché téng hop mycolic acid;
chat déng dang cua pyridoxine
(Vit. B6)
para- Tong hop Mycobacterium tuberculosis ~ Uc ché bién dudng folic acid

aminosalicylic
acid (PAS)

(khang folate)
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Bang 31.2. Co ché hoat dong ciia khang sinh.

1. Uc ché tong hop thanh té bao
Ut ché cac enzyme sinh hoa:
- Fosfomycin
- Cycloserine
Két hop v6i cac phan tir mang:

Bacitracin

Két hop véi cac co chét ¢ thanh té bao

Vancomycin

Uc ché qua trinh polymer héa va dinh

pepidoglycan méi vao thanh té bao:
- Nhom Penicillin
- Nhém Cephalosporin
- Nhom Monobactam

- Nhém Carbapenem

Acyclovir (virus)

Flucytosine (ndm)

Lam hoéng chiic nang khudn cua DNA:

- Cac chat xen vao khudn

- Chloroquine (ky sinh trung)

U’ ché sao chép DNA:

- Nhém Quinolone

- Nhém Nitroimidazole

U’ ché RNA polymerase:

Rifampin

2. Uc ché mang té bao chit

Pha huy t6 chic ciia mang té bao chat:

- Nhém Tyrocidin

- Nhém Polymixin
Tao 16 x6p mang:

Nhom Gramicidin

Lam thay doi cau trac cua nam:

4. Uc ché chirc ning ribosome

Uc ché tiéu don vi 30S:

- Streptomycin
- Kanamycin, gentamycin, amykacin

- Nhém tetracycline

Uc ché tiéu don vi 50S:

- Chloramphenicol
- Erythromycin
- Clindamycin

- Fusidic acid

- Nhém Polyene (amphotericin) 5. Uc ché cac muc tiéu sinh héa

- Nhém Imidazole (ketoconazole, (Uc ché bién dudng folate)
fluconazole) Uc ché enzyme pteroic acid:

3. U'c ché tong hop nucleic acid Nhém sulfonamide

U'c ché bién dudng nucleotide: Uc ché enzyme dihydrofolate reductase:

Adenosine arabinoside (virus) Trimethoprim

(c). Giai doan thi ba ctia qua trinh tong hop vach té bao c6 lién quan dén qué trinh
polymer hoa (su tring hop) cic tiéu don vi va qua trinh dinh ciia peptidoglycan méi vira
hinh thanh 1én thanh t& bao. Qua trinh polymer héa xuit hién nho su van chuyén cua
chudi peptidoglycan méi dugc hinh thanh tir nhitng chat mang trong mang té bao dén dau
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khong khir (nonreducing) N-acetylglucosamine ctia chudi saccharide-peptide médi duoc
dinh 1én mang. Peptidoglycan méi dugc dinh 1én peptidoglycan cta thanh té bao da tén
tai trudc d6 nhd phan Gng cua enzyme transpeptidase c6 lién quan dén cac chudi peptide
trong ca hai polymer, mot trong hai polymer c6 dau cudi 1a D-alanyl-D-alanine. Enzyme
transpeptidase cit cau ndi peptide giita hai chirc D-alanyl & phan tir pentapeptide va tré
nén bi axyl héa thong qua nhém carbonyl ciia penultimate D-alanine. Phan tng cudi ciing
nay bi cac khang sinh nhom B-lactam e ché. Cac khang sinh nhém nay c6 vong gdm bdn
thanh vién then chét, vong nay trai qua phan Gng acyl hoa véi cac enzyme transpeptidase,
lién két ngang v&i cac polymer nhu da dé cap ¢ trén. Khang sinh nhom B-lactam gom
nhoém penicillin (penam), cephalosporin (gdm ca oxacephem va cephamycin), penem,
thienamycin (carbapenem) va aztreonam (monobactam). Cac enzyme nay co lién quan
trong qué trinh cudi cua su hinh thanh thanh té bao duogc goi 1a cac protein lién két véi
penicillin. Qua trinh ndy dugc kham phd nhd danh dau phong xa penicillin G. O vi khuan
Gram duong, vi khuan Gram am va trong cac loai vi khuan ky khi c¢6 cac enzyme
transpeptidase khac nhau. Sy khac nhau vé cac protein lién két voi penicillin ¢ mot mirc
d6 nhat dinh nao d6 phan anh sy khac nhau vé hoat tinh cua céc khang sinh B-lactam.
Penicillin lién két voi protein, tic dong 1én phan tng kiéu hinh cta vi khuan. Vi dy mot s6
khang sinh tao cau nbi véi penicillin lién két protein c6 lién quan dén sy hinh thanh véch
ngan gitta hai té bao; nhu vay, vi khuan tiép tuc phat trién cac soi to (filament) dai, cudi
cung 1a chét. Viéc tao lién két protein voi penicillin dan dén su ly giai nhanh cta vi khuan
do thanh té bao phinh ra va vi khuan s& n6 tung. Khang sinh R-lactam nhu mecillinam
(mdt amidino penicillin) khong tao cau ndi véi protein lién két v6i penicillin & vi khuan
Gram duong va vi vay khong anh hudng dén cac vi khuan nay. Aztreonam chi tao cau nbi
v6i protein lién két penicillin ciia Gram am va khong we ché duoc vi khuan Gram duong
hodc cac loai ky khi.

Céac khang sinh penicillin va cac khang sinh cephalosporin/cephamycin dugc sir
dung rong rai dé e ché truc khuan Gram-duwong va Gram am. Cac khang sinh thudc
nhém monobactam chi e ché truc khuéan hiéu khi Gram am, clavulanic acid tac dong nhu
1a chit trc ché enzyme B-lactamase va thienamycin trc ché hang loat vi khuan hiéu khi va
ky khi.
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Thanh té bao Gram (+} Thanh té hao Gram {-)

_________ Capsule \_________

Idang ngo a1
- Peptidoglye E*ﬂ—_

Chu chét

Mang t6 bao chit

Hinh 31.3. So' @ minh hoa thanh bao té bao vi khuan Gram dwong va Gram Am.
Vancomycin cit ngang sy tong hop thanh t& bao bang cach hinh thanh phtc hop véi
dau cudi 13 cac nhoém chie D-alanine cua peptidoglycan tién than. Sy hinh thanh cta phirc
tai mit ngoai ciia mang té bao chat nham ngin chin qua trinh chuyén cac tién chét tir chat
mang lipid (lipid carrier) dén thanh (vach) peptidoglycan dang xdy nhd cac enzyme
transglycosidase. Cac phan tmg sinh héa trong thanh té bao dugc xuc tac boi cac enzyme
transpeptidase va D,D-carboxypeptidase bi trc ché do vancomycin va khang sinh nhém
glycopeptide khac. Do kich thuéc 16n va c¢é cau trac phic tap nén vancomycein khong thé
. xdm nhdp dugc vao mang ngodi ciia vi khuin
Hs W 1%]% YR Gram am. Staphylococcus va Enterococcus ngay
cang khang dugc nhdém beta-lactam, khang sinh
nhém glycopeptide nhu vancomycin van con hiéu
qua va vi thé thuong dugc chi dinh dé diéu tri céc

bénh do vi khuan.

Hinh 31.4. Cau triic ciia vancomycin.
31.5.2. T4c dong 1én chirc niing mang té bao chit

Tac dong 1én chirc ning mang té bao chit chinh 1a tac dong 1én mang té bao (a) Vi
khuén va (b) vi nam.

(a). Mang té bao chat vi khuan: 12 mang té bao sinh hoc dugc cau tao chu yéu 1a
lipid, protein va lipoprotein. Mang té bao chat hoat dong nhu vong bao vé dé khuéch tan
nudc, ion, chat dinh dudng va co cac hé théng van chuyén. Mang co chat nén 1a lipid
cuing véi cac protein dang hinh cau dugc phan bd ngiu nhién dé tao diéu kién cho sy xam

nhap qua 16p d6i lipid. Nhiéu chat khang khuan c6 thé pha duoc cach to chirc cia mang.
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Céc chat nay c6 thé dugc chia thanh cac cation, anion va cac chat trung tinh. Polymyxin B
va polymyxin E (colistemethate) 1a nhitng chat duoc biét nhiéu nhit. Cac octapeptide c6
trong luong phan tir cao nay e ché vi khuan Gram 4m do chiing ¢6 céc lipid tich dién 4m
& bé mat. Mat khac do hoat tinh cia cac polymyxin bi cac cation Mg?* va Ca2* trung hoa
nén chinh vi thé chiing phai canh tranh dé thay thé chd cua Mg?* hodc Ca?* & cac nhém
phosphate tich dién 4m hién dién trén mang lipid. V& co ban, nhém polymyxin pha huy
tinh thdm cua mang 1am cho nucleic acid va cation lot ra bén ngodi mang, hau qua 1a 1am
té bao chét. Nhom polymyxin hau nhu khong dugc st dung 1am chat ngdm qua than
(systemic agent) do ching lién két v&i nhiéu loai phéi tir trong cac mé cia co thé va co
kha nang tré thanh doc td cho than va hé théng than kinh. Cac chét gramicidin ciing la
nhimg khang sinh c6 hoat tinh mang, ching tao ra nhitng 16 xdp chira nuéc ¢ mang.
Nhom chat nay chi dugc st dung mot cach cuc bo.

(b). Mang vi nam: mang vi nam cht:a cac sterol, c6 mot trung tdm Ky nudéc ¢b
dinh va moét b phan wa nudc linh hoat. Nguoc lai mang vi khuan thi khéng c6 sterol.
Khang sinh polyene hoat dong bang cach lién két voi cac sterol nay. Chung twong tac véi
té bao nam dé hinh thanh phac hop mang — polyene. Phuc hop nay 1am thay d6i tinh tham
cua mang, dan dén 1am acid hoa bén trong té bao nim do thay d6i vé ion K* va duong;
cac phosphate ester, acid hitu co, nucleotide va tham chi 1a protein cua té bao ciing lot
dugc qua mang. Trong tic dong nay, polyene tao mot 16 trén mang té bao nam lam cho
c4c chat bén trong té bao ndm lot ra bén ngoai. Mic di nhiéu khang sinh polyene da duoc

phan lap, nhung chi c6 amphotericin B

Amphotericin B

(Hinh 31.5) dugc phép sir dung qua

OH

than. Nystatin dugc st dung nhu la

thudéc cuc bd va primaricin dugc st

dung lam thudc chira bénh viém mat.

NH,

o Hinh  315. Cu tric ciia

" amphotericin B.
Trong thyc té c6 nhiéu hoa chat khac c6 kha ning can trd sy tong hop mang lipid &
vi ndm. Cac chat nay thuéc nhom imidazole gdbm: miconazole, ketoconazole, clotrimazole
va fluconazole. Nhdm chat nay trc ché sy hop nhét cta cac tiéu don vi thanh ergosterol 1a
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chat thiét yéu & mang té bao ndm, va ciling c6 thé truc tiép pha hay mang nay.
31.5.3. Uc ché tong hop nucleic acid

Chat khang khuan c6 thé can tré sy tong hop nucleic acid ¢ mot sd bude khac
nhau. Ching c6 thé tc ché tong hop nucleotide hodc chuyén ddi qua lai; cac chat nay c6
thé ngan chdan DNA hinh thanh chirc nang 1am khuon va cé thé can du véao hoat dong cua
cac enzyeme polymerase lién quan dén sy sao chép va dich ma DNA.

(a). Can tré sw tdng hop nucleotide: mot sé luong 16n cac chat can tré su tong
hop purine va pyrimidine hoac can tro su chuyén ddi qua lai hoac can tré su sir dung cac
nucleotide. Céc chat khéac c6 tac dong nhu 1a nhdm chat twong tu nucleotide, 1am can tro
chuyén dbi thanh cac polynucleotide.

Flucytosine (5-fluorocytosine) 14 mot chit khang ndm c6 tac dung trc ché cac loai
nam men. Trong t& bio ndm, chat nay dugc bién d6i thanh 5-fluorouracfl. 5-fluorouracfl
trc ché enzyme thymidylate synthetase din dén 1am thiéu hut thymine nucleotide va lam
giam sut sy tong hop DNA. Adenosine arabinoside rc ché cac virus, chat nay bi
phosphoryl héa trong céc té bao bi nhiém virus va tic dong nhu 13 mot chat twong tu canh
tranh v6i DATP, tic ché sy chuyén d6i DATP thanh DNA. Acyclovir 1a mot chat tuong tu
nhu nucleoside, sau khi bi chuyén d6i thanh triphosphate, ching tc ché cic enzyme
thymidine kinase va DNA polymerase thuéc nhém virus herpes. Zidovudine (AZT) trc
ché virus lam suy giam hé mién dich & nguoi bi nhiém HIV.

(b). Lam suy yéu chitc ning khudén DNA: nhiéu chét tao cau ndi voi DNA bing
hinh thirc xen vao. Khong c6 chat nao trong nhém nay hitu dung nhu 1a chat khang khuan.
Tuy nhién, chloroquine (lucanthone) tc ché cac ky sinh tring sét rét (plasmodia) va
miracil D wc ché céc loai san mang (schistosomes). Cac chat nay duoc cho la c6 kha ning
xen vao DNA, nho d6 tc ché sau hon qué trinh sinh tong hop. Chat nhuém thudéc nhém
acridine nhu proflavine ciing tac dong bang co ché xen vao nay. Tuy nhién do ching gay
doc va co kha niang gay ung thu & dong vat co vl nén khong duoc sir dung nhu 13 chat
khang khuan.

(c). Uc ché enzyme RNA Polymerase phu thugc DNA: rifamycin 1a nhdm khang
sinh &c ché enzyme RNA polymerase phu thusc DNA con goi la enzyme RNA
polymerase truc tiép DNA. Céc chudi polypeptide trong enzyme RNA polymerase tan
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cong 18n yéu té chuyén biét dé nhan biét cac vi tri cua promoter khai dau cho sy sao chép

DNA. Rifampin tao cau ndi khdng cong hoa tri nhung lai lién két manh véi tiéu don vi

Rifampin cua RNA polymerase va can tro6 mot cach

ﬁ CHy CHy GHg

chuyén biét qua trinh khoi dau nay. Tuy
nhién n6 khéng cé tac dong mot khi qua
trinh polymer hoa da bét dau.

Hinh 31.6. Céu tric phan tir rifamphin,

chit ndy we ché RNA polymerase truc
tiép DNA.

(d). Uc ché s nhan ban DNA: enzyme DNA gyrase va topoisomerase | phdi hop
hoat dong nham duy tri tinh trang siéu xoin téi wu cia DNA trong té bao. Trong pham vi
nay, vai trd cia DNA gyrase la can thiét dé lam giam bét strc cang xoan trong qué trinh
sao chép cua cac nhiém sac thé mach vong ¢ vi khuan. Enzyme nay 1a mot protein gom 4
phan duoc cau tao tir hai tiéu don vi A va hai tiéu don vi B. Tiéu don vi A lién két cong
hoa tri véi DNA trong phan ung di chuyén qua mach déi duoc x(c tdc nhd enzyme.
Khang sinh nhém quinolone nhu nalidixic acid, tao cau ndi véi phac hop phan cit gom

DNA va gyrase trong quéa trinh di

~ chuyén theo mach ndy. Su tuong tic

P

. . 4 B . .
Feredoxin - cua quinolone c6 tac dong gay hai Ién

ki Metronidazole o ) ) )
qua trinh sao chép DNA. Chinh tac
Feredoxi dong nay lam cho té bao vi khuan chét.

n oxi hoa . . . .
Nhom khang sinh fluoroquinolone nhu
ciprofloxacin, norfloxacin va ofloxacin
Té bao vi DNAbi be gay cling twong tic vo6i enzyme DNA
\ khuan —

— gyrase.

Hinh 31.7. Minh hoa co ché hoat ddng ciia metronidazole.

Nalidixic chi (¢ ché vi khuan hiéu khi Gram am. Nguoc lai ciprofloxacin ¢ chirc
flourine c6 hoat tinh véi vi khuan Gram-duong, chirc piperazine gia tang hoat tinh tiéu
diét cac thanh vién ho vi khuan dudng rudt Enterobacteriaceae; nhom chirc piperazine va

cylopropyl diét cac loai pseudomonas.
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Nhém nitroimidazole nhu metronidazole (e ché duoc vi khuan ky khi va sinh vat
don bao (protozoa). Chirc nitro cua nitrosohydroxyl amino bi khir béi protein chuyén dién
tr & vi khuan ky khi (Hinh 31.7). Khang sinh nhom nitroimidazole bi khir lam cho mach
DNA bj giy. Té bao dong vat c6 vi khong bi ton hai do chung thiéu cac enzyme khir nitro
cua nhom khang sinh thudc nhém nitroimidazole.

Metronidazole xdm nhap véo vi khuan hiéu khi, tai 6 thong qua protein chuyén dién
tir 1a ferrodoxin chiing s& bj khir. Sau d6 cac khang sinh ndy tao cau ndi véi DNA va lam
cho DNA bi bé gay.

31.5.4. Uc ché chirc ning ribosome

Nhiéu khéng sinh hoat dong bang cach {rc ché chirc ning ribosome. Céu tric va
chtic ning co ban cua ribosome dwoc miéu ta & Hinh 31.8. Ribosome & vi khuan c6 hai
tiéu don vi 508 va 308S. Khang sinh co thé tac dong 1én mot hodc ca hai tiéu don vi nay.

Khang sinh nhém aminoglycoside tac dong 1én vi khuan bang cach tao ciu ndi voi
cac tiéu don vi ribosome. Aminoglycoside 1a phtrc hop gdm céc chtrc duong ndi véi nhau
nho lién két glycoside (Hinh 31.8). Chung khac nhau & ca hai phan tir nhan, c6 thé 1a
streptidine hodc 2-deoxystreptidine va trong cac aminohexose lién két véi nhan nay. Céc
nhém chirc quan trong dé nhém khéang sinh aminoglycoside hoat dong 1a NH tu do va
OH. Céac chirc nay gitp aminoglycoside tao cau ndi chuyén biét véi cac protein &
ribosome. Streptomycin 13 chit dau tién ctia aminoglycoside dugc nghién ctru, 13 mot
cong cu hiru dung dé 1am sang to su tong hop protein. Tuy nhién ngdy nay chit nay hiém
khi dugc st dung dé diéu tri bénh lao va kiéu tic dong cua né khac véi mot sb
aminoglycoside khac d6 13 cac dan xuét 2-deoxystreptidine nhu: gentamicin, tobramycin
va amikacin. Streptomycin tao ciu ndi chuyén biét v6i protein S12 & ribosome 30S (Hinh
31.9) va lam cho ribosome doc nham ma di truyén. Cac aminoglycoside khic khong
nhirng chi tao cau ndi véi protein S12 cua tiéu don vi 30S ribosome ma con lién két véi
protein L6 cia ribosome 50S. Kiéu lién két véi protein L6 dong vai tro kha quan trong
néu xét vé phuong dién khang cia vi khuan dbi v6i aminoglycoside. Trong thuc té khang
sinh nhém aminoglycoside c6 thé két hop véi cac vi tri ndi khac nhau trén ribosome 308,
va chiing s& tiéu diét vi khuan bing cach hinh thanh cac phtc hop khac thudng khong co
chirc ning cling nhu gay ra sy doc nham ma di truyén.
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9
DNA 8 7/ > DNA
) ,
Quinolone Lm fampin

mRNA
o L
\ﬂ) mRNA

Nhom 308 Sw tong hop protein Tetracycline
— GTP

Nhom 508 _
Pl fmet-tRNA

Su di. chuyén Protein 308 bét dau
polyribosome
Hinh thanh peptide
Phirc hop
70s bat dau /

30S ) mRNA

a.a. Nhom aminoglyconside:
Chloramphenicol et-tRNA Strep‘[OII.lyCiL‘ﬂ
Erythromyein Gentamincin
Clindamycin

Hinh 31.8. So @ minh hoa cac diém tc ché sinh tong hop protein do nhiéu khang
sinh tao cau ndi véi cac ribosome 308 va 50S.

Spectinomycin 1a khang sinh aminocylitol c6 quan hé gan véi aminoglycoside. Chat
nay tao cau ndi véi mot protein khac ¢ ribosome va kim ham vi khuan nhung khong gay
chét. Chat nay duogc str dung dé diéu tri khuan lau khang penicillin.

Céc khéang sinh khéac tao cau ndi véi tiéu don vi ribosome 30S 1a nhém tetracycline
(Hinh 31.10). Nhom khang sinh nay tc ché lién két aminoacyl-tRNA vao tiéu don vi A
ctia ribosome vi khuan. Cau ndi cia tetracycline 1 tam thoi, vi vy ching chi 14 nhimng
chat gay kim ham vi khuan. D sao di ching nita nhom tetracycline ciing 12 nhém khang

sinh cuc ky hitu dung, chung trc ché nhiéu loai vi khuan, chlamydia va mycoplasma.
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Khang sinh nhém
aminoglycoside

Ut ché st hinh thanh phite ribosome 30S - RNA

Y A A - "
Cauno1 4 Tt 10
@ + AGLY | =220, [ 205 AGLy |—» Chamduttong

khong thé bapoten
Ribosome 308 dao nguoc
DPoc nham ma di Lam suy yéu
truyén trén mRNA ribosome 30S

. — .
a.a i
uyet

Aminoglycoside giy doc nhim ma
di truyén trén mRNA va sat nhap
cac amino acid khong chinh xac dé
tong hop protein khiém khuyét

AGLY

Hinh 31.9. So d6 minh hoa co ché irc ché sinh tong hop protein do aminoglycoside.

Tetracycline

Cic phan thiét yéu ciia phin tir
& Vitri bién doi chinh
> Vi tri bién doi thit cap

— - Khu vue thiét yéu dé hoat dong

Hinh 31.10. Ciu triic ciia tetracycline cho thiay khu vue thiét yéu cho hoat dong va
cAc vi tri bién d6i chinh va bién ddi thir cap.

C6 ba nhém khang sinh quan trong wc ché ribosome 50S. Do 1a: (a).
Chloramphenicol (Hinh 31.11) I chét trc ché ca vi khuan Gram dwong va Gram am. Chat
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nay Gc ché sy hinh thanh cdu ndi peptide bang cach tao cau ndi v6i enzyme
peptidyltransferase 1én ribosome 50S. (b). Nhém macrolide 13 nhitng hop chét 16n ¢ ciu
trdc vong lactone tao cdu ndi voi ribosome 50S va lam suy yéu phan tUng
peptidyltransferase hodc 1am chuyén doan (translocation) hodc ca hai. (¢). Chat macrolide
quan trong nhat 13 erythromycin, chit nay tc ché cac loai Gram dwong va mét sb it loai

Gram am nhu Haemophilus, Mycoplasma, Chlamydia va Legionella.

Chloramphenicol
ﬁ chloramphenicel transacetylase

cl: — CHEl;

Wi tri acetyl héa do enzyme

H MH

[ |
QN @7? —{‘l; — CHzOH

OH H

Hinh 31.11. C4u tric ciia chloranphenicol.

Cac phan tr méi nhu azithromycin va clarithromycin c¢6 hoat tinh tét hon
erythromycin vé kha ning khang cac vi khuin gay bénh. Cac khang sinh nhém lincinoid
ma quan trong nhét 13 clindamycin c¢6 hoat tinh twong tu (Hinh 31.12). C4 hai nhém
macrolide va lincinoid 1a nhirng chat kim hdm vi khuan, chi tc ché su hinh thanh cac
chudi peptide méi. Mic du ¢6 cdu trac cuc ky khac nhau nhung ca hai hop chat nay déu

uc ché sy tong hop protein bang cac tao cau noi véi ribosome 50S.

Erythromycin Clindamycin
CHy
CH\;,/CHJ CHy G
Ry NeH+R' N I
H-—(i}—C!
CyH; ﬁ—NH—CH

(o]
Q
o
o

OH OH

OH SCHy
0 CH;
OH

Hinh 31.12. Céu tric ciia erythromycin thude nhom macrolide va clindamycin.
Ca trimethoprim va sulfonamides can trg bién dudng folate ¢ té bao vi khuan bang
cach ngin chin mot cach canh tranh sinh tong hop tetrahydrofolate, cht nay hoat dong
dong vai tro nhu 1a chét mang cac doan c6 mot carbon va can thiét cho su téng hop DNA,

RNA va cic protein cua thanh té bao (Hinh 31.13). Khéng giéng nhu dong vat co vi, vi
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khuén va ky sinh tring don bao thuong thiéu hé thong van chuyén dé 14y folic acid tir moi
treong. Vi vay hau hét vi khuan va ky sinh tring don bao can phai tong hop folate, mic
di mot sb trong chung c6 kha ning st dung thymidine ngoai bao cho su bién dudng
folate.
31.5.5. Uc ché cac muc tiéu sinh héa

Khang sinh nhom sulfonamide ngin chin qua trinh bién d6i pteridine va p-
aminobenzoic acid (PABA) thanh dihydrofolic acid nhd enzyme pteridine synthetase. Voi
pteridine synthetase, sulfonamide c6 ai luc 16n hon khi so sdnh véi p-aminobenzoic acid.
Trimethoprim cuc ky ai luc voi enzyme dihydrofolate reductase & vi khuan (gap 10.000
dén 100.000 1an so v6i enzyme ¢ dong vat co va); khi lién két voi enzyme nay sé tc ché

su tong hop tetrahydrofolate.

PABA HOOC — NH, P ara aminohenzoic acid +pteridine \
pteridine

(GTP) synthetase
SO:HH
canh tranh)
CH,y CH, Dihydropteroic acd
"o C-Glutamate
Lulamas wiro/olete
Sulfisoxazole D;:;:'J;:g =
il Swhién
Diydrololic acd } dwing acid
QCH, 2 NADPH Dihydrofolate folic
roductase

Trimethoprim

OCH4 2 NADP*

Trimethoprim Tetrahydeofolc acid
Cofactors
Thymidine Purines Methoning
DNA DNA. RNA IRNA. proteins

Hinh 31.13. CAu tric sulfonamide va trimethoprim cé cac vi tri e ché qua trinh
bién dudng acid folic.
31.5.6. Tac dong dén mycobacteria

Isoniazid 12 mot dan xuat cua nicotinamide, chat ndy trc ché mycobacteria. Kiéu tac

dong chinh x4c cta chiung dén nay van chua hiéu hét. Tuy nhién chung tac dong l1én su
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téng hop lipid, nucleic acid va mycolic acid cta thanh té bao vi khuan mycobacteria.
Ethambutol ciing 1a mot chit khang khuin ma co ché tac dong cua chung van chua biét.
N6 12 mot chét uc ché mycobacteria, nguoc lai isoniazid la chit tiéu diét mycobacteria.
Céac khang sinh ding dé khang bénh lao nhu rifampin va streptomycin tac dong lén
mycobacteria c¢6 dic diém twong tu nhu e ché vi khuan. Pyrazinamide 13 mot chét twong
tw nhu nicotinamide. N6 1a chat diét khuan nhung co ché chinh x4c thi van chua biét.

31.6. Phén loai dua trén céu triic héa hoc

31.6.1. Nhom B-Lactam H H
La nhom khang sinh phd rong, gdm tat ca cac chat khang sinh

c6 vong p-lactamtrong cdu trac phan tor. Nhém nay goém

penicillinva cac dian  xudt cia  penicillin  (penam), LC—N

O
cephalosporin (cephem), monobactam va carbapenem. B-Lactam bao ©au trac vong p-lactam

gom cac nhom sau:

(a). Penicillin: khang ca vi khuan hiéu khi

0 S
\ , , . 2 e , I H H H ~_ ~CH;
va ky khi Gram duong. Céc vi khuan hiéu khi R—C—N—C—C/ ~cn
' X 3
nhay cdm gom cac vi khuan Streptococcus tiéu " = vong f- i
A \ ~ p H
huyét beta va Streptococcus khdong cé enzyme I N Cicoon
A A r \ e <A , \ \ - (4] ) g
beta-lactamase. Hau hét cac loai hiéu khi va loai Céu tritc cia Penicillin

ky khi Clostridium thi nhay cam véi khang sinh nay.

(b). Aminopenicillin: 12 nhém khang sinh thudc ho penicillin c6 cau trac twong
tu ampicillin, chat nay dan xuat tir benzylpenicillin c6 2-amino. Gidng nhu cac penicillin
khac ching c6 vong beta-lactam, 13 yéu t6 quyét dinh hoat tinh khang khuéan.

bic diém aminopenicillin chinh la sy tham gia tich NH; o,

H
, . . \ < S A A , N :
cuc cua nhom amino lam tang kha ndng xam nhdp cua O ~$
- 0 . N--\><

nhém nay vao vi khuin théng qua cac kénh porin. Tuy R -
nhién van @& & ché 1a khang sinh nay bi cac loai vi Khudn a4, i chung cia Aminopenicillia
enzyme beta-lactamase khéang dugc. Nném nay gdm ampicillin, amoxicillin va
bacampicillin.

(c). Amoxicillin: khang sinh nay hiéu qua ddi v6i nhimg vi khuan Gram dwong va
mot s6 vi khuan Gram am nhay cam véi penicillin. N6 ciing hiéu qua v6i nhiéu vi khuan
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Gram duong bao g@)m cac streptococcus, mot s6 loai tiéu huyét alpha va beta thudc
staphylococcus va clostridium. Vi khuin Gram am: Escherichia coli, nhiéu ching
Salmonella va Pasteurella multocida. Khang sinh nay nhay cam va dé dang bi beta-
lactamase pha huy.

(d). Ampicillin: hiéu qua d6i véi vi khuan streptococcus tiéu huyét alpha va beta,
gdm Streptococcus equi, cac loai Staphylococcus khong tong hop enzyme penicillinase va
hau hét cac ching Clostridium. Khang sinh nay ciing hiéu qua déi véi vi khudn Gram 4m
nhu Escherichia coli, Salmonella va Pasteurella multocida.

(e). Cephalosporin: Ia nhitng khang sinh thuéc nhém PB-lactam c6 ngudn goc tir
nam Acremonium, trude ddy duoc biét dudi tén "Cephalosporium”, gdm cé4c thé hé sau:

(i). Thé hé thir nhat: Cefadroxil, Cefazolin, Cephalexin, Cephalothin, Cephapirin,
Cephradine. Chung khang vi khuan Gram duong, gom hau hét vi khuan corynebacteria,
streptococcus va staphylococcus. Vi khudn Gram am: Escherichia coli, Klebsiella
pneumoniae, Haemophillus influenzae, Pasteurella va Salmonella. Nhiéu vi khuan ky khi
nhay cam vé&i khang sinh nay, ngoai trir cdc vi khudn c6 enzyme beta-lactamase nhu
bacteroides va Clostridium difficile.

(ii). Cephalosporin thé hé thir hai: gom Cefaclor, Cefamandole, Cefmetazole,
Cefonicid, Cefotetan, Cefoxitin, Cefprozil, Cefuroxime. Hiéu qua hon so v&i thé hé thir
nhat trong viéc chong lai vi khuan gay bénh Gram duong. Hiéu qua hon han so véi thé hé
thtr nhat trong diéu trj bénh do vi khuan Gram am.

(iii). Cephalosporin thé hé thir ba: gom Cefixime, Efoperazone, Cefotaxime,
Cefpodoxime, Ceftazidime, Ceftizoxime, Ceftriaxone. Khang hi¢u qua nhat d6i véi vi
khuan Gram 4m khang khang sinh. It hiéu qua hon ddi v6i vi khuan Gram duong.

(iv). Cephalosporin thé hé thir tu: gom Ceftiofur va Ceftaroline. Hoat tinh khang
khuan rong hon d6i véi vi khuan Gram duong, bao gém cé streptococcus. Tuy nhién ddi
v6i pseudomonas thi kém hon so véi thé hé thir ba. Khang cac chiing vi khuan cé enzyme
beta-lactamase va cac vi khuan ky khi.

(v). Cephalosporin thé hé thir niim: Ceftaroline fosamil 14 thé hé tién bo ctia nhom
khang sinh cephalosporin. Chét nay tac dong 1én vi khuan S. aureus khang methicillin
(MRSA) va vi khuan Gram duong. Day ciing 14 khang sinh pho rong, khang ca vi khuan
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Gram am.

(e). Monobactam: 14 cac chit thudc nhom B-lactam, gdm vong p-lactam ding riéng
1¢ khong ndi véi vong khac, didu nay twong phan véi hau hét s,
B-lactam khac c6 it nhat hai vong ndi véi nhau. Monobactam ) L
chi khang duoc vi khuén hiéu khi Gram am vi du nhu D:?LD’ =0

HKM

wCHs
neisseria, pseudomonas. on ]
7N
. ) 2 , , \ A o 80;H
Cac san pham cua nhom nay  gom
MMonobactam

aztreonam, tigemonam, nocardicin A va tabtoxin.

(f). Carbapenem: 1a khang sinh pho rong thuéc nhoém B-Lactam. Cac khang sinh
thudc nhom nay co ciu tric lam cho chung c6 kha ning khang cao nhat cac enzyme p-
lactamase. Carbapenem 1a chit dugc phat trién tir chat gbc carbapenem thienamycin, 1a
san pham dan xuét cua Streptomyces cattleya.

Carbapenem dugc chi dinh dung dé diéu tri cho nhiéu bénh do
vi khuan nhu Escherichia coli va Klebsiella pneumoniae. Hién nay

canh bao vi khuan coliform c6 kha ning khang duoc carbapenem

CarbapenemCDOH ngay cang lan r(f)ng‘g, do vi khudn nay san sinh cac enzyme
Céu tric khung carbapenemase bao gom ca New Delhi metallo-p-lactamase, NDM-1.
31.6.2. Macrolide
La nhém khang sinh c¢6 hoat tinh khang khuan nhd vong macrolide, 13 vong
macrocyclic lactone 1én ¢6 mot hodc nhiéu nhém chic duong deoxy thudng la
cladinose va desosamine dinh vao. Phy thudc vao sb luong nguyén tir carbon trong vong,
cac vong lactone nay thuong dugc chia thanh nhém 14- (erythromycin, roxithromycin,
clarithromycin), 15- (azithromycin) hoac 16- (midecamycin, spiramycin, josamycin).

(a). Erythromycin: cac san phim thuong mai cia nhém nay gom Erythromycin
base, Erythromycin estolate, Erythromycin Ethylsuccinate, Erythromycin gluceptate,
Erythromycin  lactobionate, Erythromycin  phosphate, Erythromycin  stearate,
Erythromycin thiocyanate. Nhém nay chu yéu hiéu qua vé6i vi khuan Gram duong nhu
staphylococcus va streptococcus bao gém nhiéu loai khang penicillin do ching cé kha
ning sinh beta-lactamase. Hiéu qua dbi voi campylobacter va pasteurella ciing nhu hiéu
qua dbi voi mot s6 vi khuan ky khi ngoai trir Bacteroides fragilis. Hau hét cac ching
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Pseudomonas, Escherichia coli va Klebsiella déu khang véi erythromycin. Mot s6 chiing
thudc Staphylococcus va Streptococcus ciing c¢6 kha nang khang dugc khang sinh nay.
Kha nang khang chéo v6i cac macrolide khéac ciing ¢ thé xay ra.

(b). Tilmicosin: trong in vitro khang sinh niy c6 hoat tinh khang duoc vi khuan
Gram duong va mycoplasma. C6 hoat
tinh d6i v6i mot s6 vi khuan Gram am
nhu Haemophilus somnus, Pasteurella
haemolytica va P. multocida. Céac vi
khuan Gram 4m nhu Enterobacter

aerogenes, Escherichia coli, Klebsiella

pneumoniae, Pseudomonas aeruginosa,

salmonella va serratia khang rat cao Tilmicosin.
(). Tylosin: la

khang sinh thugc nhém

macrolide dugc chung Cik

Streptomyces fradiae san He

MICH,]
o ~\
sinh ra. Chat nay khang CEtE o OR,

duoc hau hét cac wvi R CAMINOSE

khuan Gram duong,

N AL GA oH
mycoplasma va mot s vi I
khuan Gram am. Cac san — cH,
pham thuong mai cua MYCAROSE
khang sinh nay goém; Tén hoa chat iy B, R
. . THLOSIN (4] -CHO -CH, MY CAROSE
Tylosin  base, Tylosin  oesmvcosmE -CHO -CH H
MACROSIN (2] -CHO -H MY CARDSE
phospha‘te TyIOS| n RELCRYCIN [T -CHzoH -CH, MY CAROSE
! DIHY DRODESMY COSM -CH, CH -CH, -H

tartrate: ¢4 hoat tinh phd ,
Cau trac ciaa Tylosin va dihydro desmycuqsin

rong tuong ty nhu khang sinh erythromycin nhung hoat tinh khang vi khuan mycoplasma
lai hi€u qua hon so voi erythromycin.

31.6.3. Aminocyclitol
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Spectinomycin 1a khang sinh hiru dung trong diéu tri bénh do vi khuan. Khang sinh
nay thuéc nhém aminocyclitol, twong ddi gibng aminoglycoside. Spectinomycin do nhiéu
sinh vat trong ty nhién tao ra gém tao lam (cyanobacteria) va nhiéu l0ai xa khuan nhu
Streptomyces spectabilis. Ching khang dugc nhiéu vi khuan hiéu khi Gram 4m va Gram
duong. Nhom nhay duoc chi dinh dé diéu tri bénh 14u ¢ ngudi. Trong thu y ching dugc

chi dinh dé diéu tri bénh qua dudong ho hap va

OH
. o L H H
duong rudt. Spectinomycin thuong duoc chi dinh CH, NH : i o_1_o0 _.CH,
1a thanh phan chinh hay két hgp v6i nhiing khang
sinh khac dé diéu tri bénh & gia suc, heo va gia  HO 0
\ , H OH
cam. Cac vi khuan ky khi thuong khang duoc HNCH, 0
khéang sinh nay. Spectinomycin dugc sir dung han C'du trac cia Spectinomycin

ché vi vi khuan dé dang phat trién co ché khang lai.
31.6.4. Amphenicol
Amphenicol 1a nhom khang sinh ¢ cau triic phenylpropanoid, 14 ho da dang gom

cac hop chit hitu co dugc thyc vat tong hop tir amino acid phenylalanine. Chiic ning cua
nhom nay la ngin chin hoat dong cua enzyme peptidyl transferase ¢ tiéu don vi
ribosome 50S cta vi khuan. Nhém amphenicol gdm chloramphenicol, thiamphenicol,
azidanmfenicol va florfenicol. Thé hé thir nhat cia Amphenicol chinh 1a chloramphenicol
dugce dua vao st dung vao nam 1949. Khoi dau chloramphenicol duoc kham phé trong
san pham ty nhién, tuy nhién hién nay tat ca nhom amphenicol dugc tong hop tir con
duong hoa hoc.

(a). Chloramphenicol: 1a khang sinh phd rong, hiéu qua cho vi khuan Gram am va
duong bao gdm cac vi khuan ky khi, duoc chi dinh dé diéu tri nhiéu bénh do vi khuén,
khang hiéu qua Staphylococcus aureus, Streptococcus pyogenes, Escherichia coli,

Proteus vulgaris, Aerobacter aerogenes, salmonella, pseudomonas va nhoém vi khuan ky

Cac tac dung phu nghiém trong xay ra khi diéu tri cl
H P . _+
chloramphenicol chinh 1a gay ddc cho tiy xuong, cé thé xuat O‘I*I'I me)\m
0~ o]

hién ¢ hai hinh thirc khac biét do 1a lam suy tuy, 1a dang tic 4y trac ciia Chloramphenicol
dong gay doc truc tiép ciia khang sinh va ddi twong diéu tri thudng s& tro lai binh thuong
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khi khong con str dung khang sinh nady. Hinh thirc thir hai 1a 1am thiéu méau khong tai tao
do 1am rdi loan qua trinh giam phén cua té bao mau. Ngoai ra chloramphenicol con ¢ thé
lam suy yéu hé xuong & tré so sinh gay ra “hoi chirng Xam” 13 do tré chua hinh thanh co
ché khtr doc, d6 1a kha nang lién két véi glucuronide ¢ gan.

(b). Thiamphenicol: con dugc biét véi tén thiophenicol va dextrosulphenidol, 1a

chat twong tu chloramphenicol nhung khic nhém chirc OH

methyl va sulfonyl, ciing 13 khang sinh phd rong nhung lai

co hoat luc gép 2,5 dén 5 lan so véi chloramphenicol. q\ HN EH
Giéng nhu chloramphenicol, thiamphenicol khong tan ,fS\xO \//E
trong nudc nhung lai tan hoan toan trong lipid. Khang sinh ClI” ~Cl

A , Cldu tric cia Thiamphenicol
nay dugc nhicu nudc st dung lam thude tha y. Cac nude

nhu Trung Qudc, Morocco va ltaly lai sir dung cho ngudi. Piém thuan loi chinh cua
khang sinh nay vuot trdi hon so véi chloramphenicol d6 1a khong lién quan dén bénh
thiéu méau khong thay thé. Khac véi chloramphenicol ¢ chd, thiamphenicol khong hoan
toan bi bién doi khi chung dugc dua vao gia stc, gia cAm hay nguoi. Khi dugc bai tiét ra
ngoai, chiing hau nhu khong bi thay doi. O heo va chudt, khang sinh nay bai tiét ra c6 ca
hai dang d6 13 khang sinh gdc va thiamphenicol glucuronate.

(c). Florfenicol: la khang sinh pho rong, chu yéu kim him sy ting truéng cia Vi
khuan. Hoat tinh tuong ty nhu chloramphenicol, gdm o

uc ché nhiéu vi khuan Gram duong va vi khuan Gram H— CCHCl 5

N
am. Tuy nhién khang sinh nay khong gy nguy hiém CH3 S0, _Q_CH_J;HCHzF
cho nguoi bao gdm gay bénh thiéu mau khong tai tao c|>H

dugc cho c6 lién quan dén chloramphenicol. Hién nay FLORFENICOL
florfenicol duoc sir dung dé diéu tri bénh duong ho hip & bo lién quan dén vi khuan
Mannheimia (Pasteurella) haemolytica, Pasteurella multocida, va Haemophilus somnus,
diung dé diéu tri bénh viém tdy ¢ chin bo do lién quan dén vi khuan Fusobacterium
necrophorum va Bacteroides melaninogenicus. Florfenicol ciing dugc cho phép st dung

trong thily san nu6i nham kiém soat bénh nhiém tring huyét & ca da tron.
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31.6.5. Tetracycline:

Tetracycline dugc dat tén tir cdu tric c6 bdbn OH O OH O
vong hydrocarbon. Nhém nay gém Chlortetracycline,

Doxycycline, Oxytetracycline, Tetracycline, la khang O“‘ OH
sinh phd rong, dang polyketide, do xa khuan _N_
Streptomyces tao ra. Nhom nay tac dong 1én vi khudn  Céu tric ciia tetracyline

bang cach wc ché sinh tong hop protein. Chung khang dugc vi khuan Gram dwong va
Gram am, ké ca mot s6 vi khuan ky khi. Nhom tetracycline duoc chi dinh dé chong lai cac
truong hop nhiém trung do vi khuan. Khang sinh nay ciing khang dugc chlamydia,
mycoplasma, protozoa va mot vai ricketsiae gdm Ehrlichia va Haemobartonella. Ngoai ra
ching con khang dugc Escherichia coli, klebsiella, salmonella, staphylococcus va
streptococcus. Tuy nhién moét sd vi khudn thudéc nhoém coliform, mycoplasma,
streptococcus va staphylococcus lai khang dugc khang sinh nay. Nhdém tetracycline hién
dang mat dan tac dung trong diéu tri do ching bi vi khuan khang ngay cang nhiéu. Mit du
vay ching van con dugc chi dinh trong diéu trj.

Doxycycline ciing dugc sir dung dy phong bénh truyén nhiém do vi khuan Bacillus
anthracis gay bénh than va 1a khang sinh hiéu qua Yersinia pestis, 1a d6i tugng gay bénh
dich hoach. Doxycycline ciing duoc sir dung dé diéu tri va phong bénh sét rét ciing nhu
diéu tri bénh chan voi (elephantiasis).

31.6.6. Quinolone:

Quinolone 12 nhom khang sinh phd rong. Quinolone va céc

dan xuét cua chung dugc phan lap tir ngudn tu nhién nhu thue vat, N N

~
dong vat va vi khuan. Nhém nay co thé hoat dong nhu la cac khang Ho | | P
sinh ty nhién hay cac phan tir c0 tin hi¢u. Tuy nhién hién nay nhém O O

: . A 2 N \ , Nalidixic acid
quinolone chu yéu dugc tong hop bang con duong hoa hoc.

Khéang sinh quinolone nhanh chéng e ché sinh tong hop DNA bang cach thiic day
su phan cit phirc hop gitta DNA va enzyme. Cu thé 1a phitc hop DNA-enzyme DNA
gyrase va type IV topoisomerase, két qua lam cho vi khuan chét nhanh chéng. Nhu quy
luat chung, hoat tinh khang vi khuan Gram am c6 lién quan dén sy tc ché enzyme DNA
gyrase va su trc ché enzyme DNA type IV topoisomerase ¢ vi khuan Gram duong.
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Nalidixic acid 1a quinolone dau tién duogc gidi thiéu vao nam 1962 (George Lesher,

1962), dung dé diéu tri bénh nhiém trung dudng tiét

R R
ni¢u ¢ nguoi. Phan 16n cic quinolone st dyng trong r'|~l R
diéu tri thudc nhom fluoroquinolone, cac chit nay co
. . . HO
nguyén tir fluorine dinh vao hé thong vong trung tam, F
o O R

thuong 1a tai vi tri carbon thir 6 hodc 7. Quinolone gom
Ciu tric chinh cia it ci Kkhing sinh

nhiéu chét co6 hoat tinh khang khuén, duoc téng hOpP  yuinolone, mhém chie R (miu xanh) thwing 1i
. , piperazine, khi cé flourine (mau d) dinh lén Li
theo thot gian va dugc chia thanh nhiéu thé hé fluoroquinolone

(a). Thé hé thir 1: gom cinoxacin, nalidixic acid, oxolinic acid, piromidic acid,
pipemidic acid va rosoxacin. Tac dong chu yéu 1én ho vi khuin duong rudt
Enterobacteriaceae. Dung dé diéu tri nhiém triung duong tiét niéu.

(b). Thé hé the 2: goém ciprofloxacin, enoxacin, fleroxacin,
lomefloxacin, nadifloxacin, norfloxacin, ofloxacin, pefloxacin, rufloxacin, tac dong chu
yéu lén vi khuan dudng rudt Enterobacteriaceae, ciprofloxacin chi tac dong 1én vi khuan
gay bénh khong dién hinh nhu Pseudomonas aeruginosa. Thé hé nay duoc chia thanh 2
nhom:

(i). Nhém I gdm lomefloxacin, norfloxacin va enoxacin khang chu yéu ho vi khuan
duong rudt Enterobacteriaceae. Puoc chi dinh diéu tri nhidm trung duong tiét niéu khdng
qué phtec tap, chu yéu do vi khuan.

(ii). Nhém 11: gom ofloxacin va ciprofloxacin, tic dong 1én vi khuan dudng rudt
Enterobacteriaceae. Chi dinh diéu tri nhiém trung duong tiét niéu do vi khuan. Viém da
day rudt cung véi tri€u chirng tiéu chay nghiém trong.

(c). Thé hé thir 3: khac véi thé hé tha nhat va hai, khang sinh thé hé tha ba khang
dugc vi khuan streptococcus. Thé hé nay bao gom balofloxacin, grepafloxacin (hién
khong dugc st dung), levofloxacin, pazufloxacin, sparfloxacin, temafloxacin (hién khong
duge sir dung), tosufloxacin, sparfloxacin, gatifloxacin, moxifloxacin. Chi dinh dé diéu tri
nhiém tring do Enterobacteriaceae, vi khuan gy bénh khong dién hinh va streptococcus.

(d). Thé hé thir 4: 1a cac khang sinh thuéc nhom fluoroquinolone, tic dong 1én
enzyeme DNA gyrase va enzyeme topoisomerase V. Chinh tac dong kép nay da lam
cham qua trinh phat trién co ché khang & vi khuan. Chi dinh dé diéu tri bénh nhiém tring
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do Enterobacteriaceae, P. aeruginosa, vi khuin gdy bénh khong dién hinh,
Staphylococcus aureus nhay cam véi methicillin, streptococcus va cac vi khuan ky khi.
Thé hé nay gém clinafloxacin, gatifloxacin (hién khong dugc st dung), gemifloxacin,
moxifloxacin, sitafloxacin, trovafloxacin (hién khéng duoc st dung) va prulifloxacin.
31.6.7. Sulfonamide
Nhoém chirc sulfonamide c6 cong thic -S(=0)2-NH,, gom nhém sulfonyl néi voi
nhém amine. Cong thirc chung la RSO2NHa2, trong d6 R nhom hiru co. Vi du methane
sulfonamide c6 cong thirc phan tir [a CH3SO2NH>. Cac hop
HoN SO,NH, chat sulfonamide dugc dan xuat tir sulfonic acid bang cach
f thay nhém hydroxyl thanh nhdm amine.
i tri phén ti cia sulfonamide Trong nganh dugc, sulfonamide con dugc goi 1a nhom
sulfa gém cac khang sinh: Sulfachinoxaline, Sulfachloropyridazine, Sulfadiazine,
Sulfadimethoxine, Sulfadoxine, Sulfamerazine, Sulfamethazine, Sulfamethizole,
Sulfamethoxazole, Sulfamethoxypyridazine, Sulfamonomethoxine, Sulfanilamide,
Sulfapenazole, Sulfathiazole, Sulfisoxazole. Khang sinh ndy khang duoc vi khuan, sinh
vat don bao. Chling e ché trén dién rong vi khuan Gram duong, vi khuan Gram am va
mot sd sinh vat don bao nhu coccidia. Vi hau hét cac vi khuan ky khi bat budc, khang
sinh nay khang khong hi€u qua. Do str dung rong rai trong hon 50 nam nay nén hién nay
nhom nay da bi vi khuan gay bénh khang rat manh.
31.6.8. Lincosamide
Lincosamide 1a khang sinh khang dugc nhiéu vi khuan Gram duong va vi khuan
ky khi, nhung khong hiéu qua dbi véi vi khuan Gram am. Khang hiéu qua vi khuan
staphylococcus, streptococcus ngoai trir Streptococcus faecalis. Lincosamide han ché vi
khuan nhan déi bang cach ngin chin sinh téng hop protein ¢ té bao vi khuan. Cac khang
sinh ndy tao cau ndi véi tiéu don vi 23S ciia ribosome va sdm phén tach lién két peptid
véi tRNA (peptidyl-tRNA) ra khoi ribosome. Lincosamide khong ngdn chan qua trinh
sinh tong hop protein & té bao nguoi hay cac té bao thudc eukaryote do ribosome cua
eukaryote khac véi ribosome ctia prokaryote. Nhém khang sinh nay gém: Clindamycin,
Lincomycin, Pirlimycin.
31.6.9. Rifampin
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Chuong 31. Li¢u phéap hoéa hoc

Rifampin con goi 1a Rifampicin, 1a khang sinh thuéc nhém rifamycin. Khang sinh
nay c6 nhidu dang din xuit nhung déu c6 cung nhém 4-methyl-1-piperazinaminyl, 1a
nhoém c6 hoat tinh dugc hoc hi€u qua nhat. Rifampicin cling c6 thé 1a dan xuét tu
rifamycin S. Co ché hoat dong ctia nhom nay 13 ngin chin sinh téng hop DNA phu thudc
RNA bang cach trc ché hoat dong ciia enzyme DNA phu thuéc RNA polymerase.

Rifampicin tiéu diét vi khuan hiéu khi Gram
am va vi khuan ky khi tuy nghi. Dic biét hiéu qua
dé diéu tri cho cac truong hop nhiém khuan do
staphylococcus. Rifampicin két hop véi fusidic acid
duoc chi dinh dé diéu tri Staphylococcus aureus
khang methicillin (MRSA). Nhdm khéang sinh nay

CAu trac phin tir Rifampin

cling duoc sit dung trong diéu tri dy phong bénh
nhiém cau khuan viém mang nio do Neisseria meningitidis. Rifampicin dugc khuyén céo
lva chon diéu tri bénh nhiém khudn do Borrelia burgdorferi va Anaplasma
phagocytophilum tir ve ky sinh. Rafampin ciing duoc st dung dé diéu tri bénh do vi
khuan listeria, Neisseria gonorrhoeae, Haemophilus influenzae va Legionella
pneumophila.

Nhiéu vi khuin thuéc ho vi khuin duong rudt Enterobacteriaceae, xa khuin
acinetobacter va pseudomonas dan dan khang duoc rifampicin. Kha nang khang rifampin
c6 thé phat trién nhanh chong, vi vay thudng sir dung két hop véi cac khang sinh khéc.
31.6.10. Aminoglycoside

Aminoglycoside dung dé diéu tri bénh do vi khuan Gram am. Aminoglycoside trc
ché sinh téng hop protein. Aminoglycoside khang dugc vi khuan hiéu khi Gram am va
mot s6 truc khuan ky khi khi kha nang khang cia vi khuan nay chua phat trién. Tuy nhién
nhom khang sinh nay khong khang dugc vi khuan Gram dwong va vi khuan ky khi Gram
am. Streptomycin 1a khang sinh thuéc nhom nay c6 ngudn gbc tir Streptomyces griseus,
ding dé diéu tri bénh lao. Khang sinh nay thiéu nhom chic phd bién la 2-
deoxystreptamine  thuong hién dién trong nhiéu thanh vién khac nhu

kanamycin, tobramycin, gentamicin va neomycin.
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