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1. GIOI THIEU CHUNG VE CHAT KHANG SINH:

1.1.Lich sir phat hién chét khang sinh:

Sw phat trién vé vi sinh vt hoc néi chung, va vi sinh vat cong nghiép néi riéng,
v6i bwéc ngodt lich sir 12 phat minh vi dai vé chit khang sinh ciia Alexander
Fleming (1982) da mé ra ky nguyén méi trong y hoc: khai sinh ra nganh cong nghé
san xuét chit khang sinh va ing dung thudc khang sinh vao diéu tri cho con nguoi.

Thuét ngit" chdt khdng sinh" 1in du tién dwoc Pasteur va Joubert (1877) sir
dung dé mé ta hién twong kim him kha ning giy bénh cia vi khuin Bacillus
anthracis trén dong vat nhiém bénh néu tiém vao cic dong vat nay mot so loai vi
Kkhuén hiéu khi lanh tinh khac. Lién tiép sau d6 la nhirng phat hi¢n khéc ciia:

Babes (1885) d4 néu ra dinh nghia hoat tinh khang khuin ciia mot chiing 1a
dac tinh téng hop dwge cac hop chat hoa hoc c6 hoat tinh kim him cac chiing doi
khang.

Nicolle (1907) 13 ngudi diu tién phat hién ra hoat tinh khang khuin cia
Bacillus subtilis c6 lién quan dén qua trinh hinh thanh bao tir ciia loai tric khuin
nay.

Gratia va dong nghiép (1925) da tach dwogc tir nAm mdéc mot ché phim cé thé
sir dung dé diéu tri hiéu qua cic bénh truyén nhiém trén da do ciu khuén.

Mic dui vy, trong thwe té mai téi nim 1929 thuit ngix " Chdt khdng sinh" méi
dwoc Alexander Fleming md ta mdt cach diy di va chinh thirc trong bao cdo chi tiét
vé penicillin.

1.2. Pinh nghia khang sinh:

Chit khang sinh dwoc hiéu 13 cic chat hoa hoc xic dinh, khong cé ban chat
enzym, c0 nguﬁn g(")c sinh hgc (trong do pho bién nhat 1a tir vi sinh vat), véi dic tinh
la ngay & nﬁng do thap (hodc rat thap) da co kha nang e ché manh mé& hoic tiéu
diét duge cac vi sinh vat gdy bénh ma vin dam bdo an toan cho ngwoi hay dong vat
dwoc diéu tri.

1.3. Co ché tic dung:

Co ché tac dung 1én vi sinh vat giy bénh ( hay cac dbi twong giy bénh khic -

goi tit 12 mam bénh) ciia mdi chit khang sinh thwong mang dic diém riéng, tiy



thudc vao ban chit ciia khang sinh dé; trong d6, nhirng kiéu tac dong thuong gip l1a
1am roi loan ciu tric thanh té bao, rdi loan chirc ning diéu tiét qua trinh van
chuyén vét chit ciia mang té bao chit, 1am roi loan hay kiém toa qua trinh sinh tong
hop protein, roi loan qua trinh tii ban ADN, hoic twong tac dic hiéu véi nhirng giai

doan nhit dinh trong cac chuyén héa trao doi chat
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Hinh 1. Vi tri tic dung chinh ciia mét sé chit khéng sinh

1.4. Pon vi khang sinh:

Ning lye tich tu khang sinh ciia chiing hay nong d9 chit khang sinh thwong
duge biéu thi bing mot trong cac don vi 1a : mg/ml, ug/ml, hay don vi khang sinh

Ul/ml (hay Ul/g, International Unit .



II. CHAT KHANG SINH PENICILLIN Peniciilium
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2.1. Lich sir phat hién va sin xuit | ./
penicillin: / =\

T

Penicillin dwgec phat hién tinh c& vao nam

“ Bacteria inhiblted

1928 do Alexander Fleming, khi nhin thiy mdt
hop petri nudi Staphylococcus bi nhiém nim méoc

Penicillium notatum c6 xuat hién hién twgng vong

vi khuén bi tan xung quanh khuén lac nam.

Ong da sir dung ngay tén giong nAm Penicillin d¢ dit tén cho chat khang sinh
nay (1929).

Sau d6, My da trién khai 1én men thanh cong penicillin theo phwong phap 1én
men bé mit (1931). Tuy nhién, ciing trong khoang thoi gian dé moi nd lwe nhim
tach va tinh ché penicillin tir dich 1én men déu thit bai do khong bio vé dwogc hoat
tinh khang sinh ciia ché pham tinh ché va do dé véan dé penicillin tam thoi bi ling
quén.

Nim 1938 & Oxford, khi tim lai cic tai liéu khoa hoc da cong bd, Ernst Boris
Chain quan tim dén phat minh cia Fleming va ong da dé nghi Howara Walter
Florey cho tiép tuc trién khai nghién ciru nay.

Ngay 25/05/1940 penicillin da dwoc thir nghiém rat thanh cong trén chudt.

Niam 1942, di tuyén chon dwoc chiing cong nghiép Penicillium chrysogenum
NRRL 1951 (1943) va sau d6 da dwoe bién chiing P. chrysogenum Wis Q - 176 (chiing
niy dwgc xem la chiing goc ciia hau hét cac chiing cong nghiép dang sir dung hién
nay trén toan thé giéi ); di thanh cong trong viéc diéu chinh dwong huwéng qua trinh
1én men dé 1én men san xuét penicillin G (bftng st dung tién chét Phenylacetic,

1944)....



Hinh 2. Cac tic gia giai thwong Nobel y hoc nim 1945 vé cong trinh
penicillin

Penicillin dwgc xem 12 loai khang sinh phé rong, dwoc ing dung rong rii trong
diéu tri va dwoc san xuit ra véi lwgng 16n nhit trong sb cac chit khang sinh da
dwoe biét hién nay. Ching tic dung 1én hau hét cac vi khuin Gram dwong va
thwong dwoe chi dinh diéu tri trong cac truong hop viém nhiém do lién ciu khuan,
tu cAu khuan, thi du nhw viém mang nio, viém tai - miii - hong, viém phé quan,
viém phoi, 1au ciu, nhiém tring mau...Thoi gian dau penicillin dwoc ving dung diéu
tri rat hiéu qui. Tuy nhién, chi vai nim sau di xuit hién cic trwomg hop khing
thudc va hién tweng nay ngay cang phd bién hon.

Vi vday 1959, Batchelor va dong nghiép di tich ra dwgc axit 6-
aminopenicillanic. Pay 12 nguyén liéu dé san xuit ra hang loat ché phim penicillin
ban tong hop khac nhau.

P6i v6i Viét Nam, nim 1946, gido sw Piang Vin Ngir di thanh cong trong viéc
san xuat nuwéc loc penicillin trong méi trudmg nwée ngd gép phan dang ké vao viée
ciru chira thwong bénh binh va di dwoc Bac H thwéng Huin chwong Lao dong
hang ba cho thanh tuyu ky diéu chwa tirng ai lam dwoc nay.

2.2. Cong thire ciu tao ciia penicillin:

Penicillin gom nhié€u loai, chiing c¢6 cau tao gan giong nhau, bao gom mt vong
thiazolidine, mgt vong B-lactam, m¢t nhom amino c6 gan véi CO, va mét mach bén

(R). Tat ca céc penicillin déu la din suit ciia acid 6-aminopenicillanic. Sy thay thé R



tao nhiéu acid amin khac nhau. hau hét cac penicillin déu dwoe phan phdi duéi

dang muoi natrii hodc muoi kali.
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Hinh 3. Céu tao chung ciia phén tir penicillin

Ngay nay trén thé giéi da san xuit ra dwoc trén 500 ché phiam penicillin (

trong do chi 1én men truc tiép hai san pham la penicillin V va penicillin G) va tiép

tuc trién khai dé san xuit ciac ché pham penicillin ban téng hop khac.
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Hinh 2: San pham penicillin 1én men ty nhién nho P.chrysogenum

Ciu tric khong gian ciia Penicillin.



2.3 Nhirng vi sinh vit san sinh Penicillin va dic diém dinh dudng ciia chiing:

Nhirng vi sinh vat sinh penicillin thudc cic giong nAm mdc penicillium va
Aspergillus. Nhung cac ching thu¢c nhém Penicillium notatum, Penicillium
chrysogenum cé hoat lwc cao va dwgc dung trong cong nghi€p khang sinh. Nhirng
chiing diu tién dwoc nudi ciy bang phwong phap bé mit trén co sé' chit tw nhién
tao thanh 10-15dv/ml khang sinh.

Penicilillium chrysogenum trén méi trudong Raistrik tao thanh hai kiéu khuin
lac:

v' Kiéu 1: khuin lac trén trin, cic népnihn ré nét. Khuin ty khi sinh
moc tét va c6 mau xanh, theo riakhuin lac ¢é6 dwong vién rong 2-5 mm cia nhirng
khuin ty bac tring khong cé bao tir, cac khuin ty co chit mau niu, chit mau khéng
hoa vao moi truong.

v Kiéu 2: Khuin lac c¢6 nhitng khuin ty mau tring phit trién yéu,
khuén ty co chit ciing c6 mau niu. Khuén lac kiéu 1 cho hoat luc cao, kiéu 2 thuwong
xuyén cho hoat tinh khang sinh thip. Vi viy cin phai tich nhirng khuén lac kiéu 1

trén méi trwdng nay va thwong xuyén kiém tra dé chon nhirng khuén lac ¢é hoat Irc

cao, gilr dwgc dic tinh ciia giong.

Cac chiing penicillium nuéi cay trén dia petri



cac chiing Penicillium dwgc nudi cay trén dia petri.

Nhiing chiing Penicillium thuong cé hoat luc cao lai kém on dinh. Pic tinh
nay dat cho cac nha vi sinh vat mgt nhiém vu kho khan: tao dwgec kha niang sinh
khang sinh cao nhét, giit dwgc 6n dinh trong qua trinh nghién ciru va san xuit.
Nhiém vu niy c6 mdt y nghia rét 16n trong cong nghiép, cac gidng dwoc bio ve & ké,
¢ trang thai dong khé co6 thé téi 3 nim, ¢ dat vé trung 13 2 nim. Ngay nay nho di
truyén hoc di tao ra dwoc nhirng giong 6n dinh, it nhét sau 6 thé hé khong lam giam
hoat tinh khang sinh.

Penicillin thwong bién dbi vé hinh thai va giam kha ning sinh khang sinh. Khi
xdy ra bién dbi thi sé sinh ra hang loat nhitng chiing méi tir giong co ban va nhi¢m
vu ciia cac nha vi sinh vét licnay 1a phai chon lai nhitng khuan lac khée c6 nhiéu vu
diém, tiép theo cin phai tién hanh nhirng bién phap bao quan thich hgp.

Trong qua trinh nudi cy chim nim Penicillium chrysogenum trii qua su giai
doan phat trién:

1. Giai doan I: Cac bao tir nAm méc nay mam, phat trién thanh chdi
nhé, té bao chit chwa phan héa. Thinh thoang khong bao ¢6 nhirng hat nhé bit mau
do trung tinh.

2. Giai doan II: Khuin ty phat trién, té bao chit wa kiém, nhirng hat nhé
trong khong bao din dan bién mat. O cudi giai doan nay xuit hién nhirng giot chat
béo nho .

3. Giai doan III: Tao thanh nhitng giot chit béo to, khong con khong

bao, té bao chat rat wa kiem.



4. Giai doan IV: Xuit hién khong bao véi nhig hat dé biat mau dé
trung tinh, nhirng hat chit béo nhé hon ¢ giai doan III, tinh wa kiém giam.

5. Giai doan V: Khuin ty c6 hinh trong va cé chira nhitng khong bao, ¢
giira c6 mot hodic mdt vai hat 16n. Cac hat chit béo bién mat. Tinh wa kiém tiép tuc
giam.

6. Giai doan VI: Khuin ty vin giit dwoc hinh dang hinh tréng nhung
khong con nhirng hat bit mau trung tinh, cac khong bao bit mau da cam hoicmau
hong ddng déu. Cac hat chit béo khong con. Xuit hién nhirng té bao riéng biét bit
dau ty phén.

Qua trinh Ién men penicillin ciing thudc vao loai 1én men hai pha: pha sinh
trudng (rng vai giai doan I, 11, III) va pha sinh penicillin ( cac giai doan IV, V, VI ).

Nguﬁn carbon trong 1én men penicillin b?lng nam penicillium chrysogenum
c6 thé 1a glucuza, sacaroza, lactoza, tinh bgt, dextrin, cic axit hiru co’ (lactic, axetic,
formic), cac axit amin...dwong lactoza cho hiéu xuét penicillin cao nhit va thuong
dwoge dung trong cong nghiép. nAm thwong sir dung lactoza chiam vi vy, trong thuc
té lactoza dwge dung phdi hop cung dwong khac (glucoza, sacaroza...) trong moi
trwong dinh duwong.

Trong pha 1én men thir nhét giong phat trién manh, sir dung glucoza va axit
lactic ciia cao ngd. Sau dé lactoza méi dwoc sir dung ( chii yéu trong pha tao
penicillin). Khi trong méi trudng can lactoza va khong bo sung cac chat dinh duéng,
hé soi nAm bét dau tw phan, néu tiép tuc 1én men ndng dd pecicillin sé gidm, trong
thue té cin két thic trude thoi diém nay.

Ngudn nito: c6 thé 1a nhitng hop chit hiru co (axit amin, pepton, protein) va
vd co (amoniac, cic mudi amon va nitrat). Amoniac dwogc nidm penicillium
chrysogenum dong héa nhanh hon ca. trong qua trinh nudi cidy N-NH; dwoge tao
thanh tir cao ngd do phan trng khir amin cac hop chit nito. NAm méc sir dung N-
NH; trwéc tién va nong d ciia chit nay trong thoi gian diu ting Ién, vi téc dd sinh
truwéng, phat trién ciia nAm moc va tiép tuc giam cho dén khi hé s¢i ciia moc tu
phan. Téc d9 sir dung amoniac phu thudc ngudn carbon trong mdi truwong. Trong

treong hop nguén carbon la glucoza, sacaroza hoiic nguon carbon dé tiéu héa khic,
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