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MO PAU

***k

Khang sinh c6 vai trd quan trong trong chin nudi giup tang hiéu qua, thuc day ting
trrong, ngan ngua bénh tat. Streptomycin la mot khang sinh aminoglycoside c6 tac dung
diét khuan bang cach ngin can qué trinh tong hop binh thuong protein cua vi khuan,
thudng xuyén duoc bd sung vao thirc an chin nudi dé phong chdng bénh cho gia stic. Phd
khang khuan cua streptomycin bao gdm vi khuan Gram am hiéu khi va mét sé vi khuan
Gram duong; streptomycin khong cé tac dung véi vi khuan yém khi. Streptomycin c¢é hoat
tinh dac biét chéng M.tuberculosis va M.bovis. Streptomycin ciing c¢6 hoat tinh chong mot
s6 vi khuan Gram duong va Gram 4m hiéu khi nhu : Brucella, Francisellatularensis,
Yersinia pestis, Escherichia coli,... Tuy nhién bén canh nhitng mat cé lgi, streptomycin
cling gy ra nhiéu tac hai nhu gay di ung, réi loan co quan chirc ning than kinh, thinh giéc,
tao mau,...Thém vao d6, viéc sir dung streptomycin trong ndng nghiép c6 lién quan dén sy
gia tang hién twrong khang khang sinh nguy co tiém tang tac dong dén sic khoe con ngudi.
Do d6, ton du khang sinh trong méi trudng va thuc pham hién nay dang 13 van dé rat duoc
quan tam

Hién nay, c6 ba phuwong phap chu yéu dé xac dinh du luong khang sinh. Cac phuong
phap phan tich sir dung sic ky c6 ghép khéi phé nhu GC-MS, GC-MS/MS, LC-MS, LC-
MS/MS déu dap ung dugc yéu cu va dugc cac co quan thadm quyén cua cic nudc nhap
khau chap nhan. Tuy nhién, nhitng phuong phap nay doi hoi dau tu chi phi cao vé thiét b,
chi phi van hanh, k¥ ning va trinh d6 cta kiém nghiém vién. Do vay, né khong phu hop
Vi cac phong kiém nghiém quy mé nhé hay nhiing phong kiém nghiém cua dia phuong.
Vai ndm gin day, cach tiép can mai vé phuong phap phan tich dua trén phan ¢ng gita
khang nguyén-khang thé (enzyme linked immunosorbent assay ELISA) da tr¢ thanh mot
cong cu kha hitu hiéu va dugce co quan tham quyén chap thuan cho phép sir dung véi muc

dich thar nghiém sang loc (Screening method). Lién minh chau Au (quyét dinh

Dang Thi Thu Phuong Vign Sinh Thai&Tai Nguyén Sinh Vat K17
2
S6 hod béi Trung tdm Hoc liéu — DHTN  http://www.lrc.tnu.edu.vn



GVHD: PGS.TS. Lé Quang Hudn

657/EC/2002) cho phép st dung phuong phap ELISA trong phén tich du luong cac chét
khang sinh cAm, tuy nhién c6 nhiing yéu cau rat khit khe vé gigi han phat hién va do
khong dam bao do, cac ty 1€ duong tinh gia va am tinh gia cia xét nghiém. Mot trong cac
phuong phap hién nay dang duoc tap trung nghién ctru dé xac dinh du lugng khang sinh 1a
phuong phap aptasensor (str dung aptamer tham gia cu tao sensor) dién hoa.

Aptamer la cac oligonucleotide (cac acid ribonucleoic, RNA va cac s¢i don cua acid
deoxyribonucleic, ssDNA) hoic 1a cic phan tir peptide c6 cu hinh khéng gian dic trung
va c6 kha ning nhan biét va gin két véi cac phan tir dich twong duong khang thé don
dong. Aptamer di tré thanh 16p chat c6 nhiéu tiém ning va hy vong nhat dé tao KIT chan
doan va thubc diéu tri huéng dich,.. Vi nhimg wu diém vuot troi, chung t6i tién hanh
nghién ciru kha ning st dung aptamer dic hiéu khang sinh streptomycin nham tao KIT xac
dinh nhanh khang sinh nay trong thuc pham.

Aptasensor 1 mot Biosensor, mot thiét bi phén tich ¢ kha ning chuyén mot tin hiéu
sinh hoc thanh mét tin hiéu quang hoic tin hiéu dién. Doi véi aptasensor dién hoa bao gdm
cac yéu té thanh phan: (1) Phan nhan biét sinh hoc di véi aptasensor 1a aptamer; (2) Phan
chuyén dbi va khuéch dai tin hiéu nhan biét thanh tin hiéu dién c6 thé dinh luong; (3) Phan
xéac dinh cuong do tin hiéu dién. Tir két qua lién quan t6i tin hiéu dién c6 thé suy ra luong
chat phan tich can xac dinh. Biosensor theo nguyén 1y dién hoa hoat dong theo nguyén Iy
chuyén hoa truc tiép mot hién tuong sinh hoc thanh tin hiéu dién dé co thé do duoc bang

cac thiét bj dién.
Trong khuon kho luan vin, chung t6i tién hanh dé tai:

“nghién ciru sang loc va thu nhdn aptamer dac hi¢u khdng sinh streptomycin va

ung dung dé xdc dinh dw lwong khdng sinh trong siva”

Muc tiéu dé tai :
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- Xay dung duoc quy trinh sang loc cac aptamer (c6 ban chat DNA) c6 kha nang nhan biét
va gan két dac hiéu véi khang sinh streptomycin.

- Tach dong va chon dong cac aptamer gin két dic hiéu véi khang sinh streptomycin

- Xac dinh trinh ty va xay dung cAu triic bac 2 cua céac aptamer thu nhén dugc

- Xay dung quy trinh ELISA phat hién du lugng streptomycin trong sita

Noi dung nghién curu:
- Chuan bi thu vién DNA c6 d6 da dang khoang 10" phan tir
- Sang loc Aptamer dac hiéu véi khang sinh streptomycin
- Tach dong va chon dong céac aptamer thu dugc c6 ai luc cao véi khang sinh dich

- Sir dung phuong phap ELISA dé phat hién du lugng khang sinh streptomycin

CHUONG I : TONG QUAN TAI LIEU

**k*
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1.1.Téng quan vé streptomycin
1.1.1. Khang sinh streptomycin

Khang sinh con duoc goi 1a try sinh 1a nhitng chat c¢6 kha nang tiéu diét vi khuan hay
kim ham su phat trién cua vi khuan mét cach dic hiu. N6 c6 tac dung 1én vi khuan & cap
d6 phan ttr, thuong 13 mot vi tri quan trong cua vi khuan hay mét phan tng trong qua trinh
phat trién cua vi khuan.

Tir “antibiotics” (khang sinh) c6 ngudn gdc tir chit “antibiosis”. “anti” ¢ nghia 1a
“chdng lai” va “biosis” c¢6 nghia 1a “cudc séng”. Chat khang sinh tac dong, chéng lai mot
s6 loai vi khuan. That vay, chat khang sinh 1a chat hod hoc lay tir co thé cac vi sinh vét nhu
vi khuan, nim mdc, hoic mét vai thuc Vat.

Streptomycin 1a aminoglycoside dau tién duoc san xuat thuong mai va dugc phan 1ap
tir chiing Streptomyces griseus nim 1944 va st dung rat hiéu qua trong diéu tri bénh lao.

Céc streptomycin déu tao mubi véi acid vo co. Cac loai mubi khang sinh thuong gap
la sunfat, clohydrat, photphat va c6 ca phuc canxi clorua caa streptomycin clohydrat. Cac
mudi nay hoa tan trong nuéc, hau nhu khong tan trong clorofooc, con va ethel.

Tén qudc té : Streptomycine

Loai thudc: khang sinh nhém aminoglycoside

Streptomycin 14 khang sinh nhém aminoglycosid co tac dung diét khuan bang cach

ngin can qua trinh tong hop binh thudng protein caa vi khuan

Streptomycin

Streptomyces griseus.
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Hinh 1.1. Cdu triic streptomycin va dihydrostreptomycin

Ho thuéc | Chathoatddng | n Ho thudc Chat hoat déng n
amoxicillin 7 _ chlortetracycline 6

_ tetracyclines _
ampicillin 4 oxytetracycline 6
benzylpenicillin 9 dihydrostreptomycin 3
penicillins | cloxacillin 7 gentamycin 1
nafcillin 2 | aminoglycosides | kanamycin 1
penethamate 2 neomycin 3
2

streptomycin

Bang 1.1 Phdn loai (n : 1ogi nhém) cdc hop chdt hoat déng cé trong thudc thii y dwroc
ddang ky ¢ Bi dp dung dé quan Iy qud trinh san xudt sita bo. ( 5/8/2010 - Anon.)
Trong thu y thuong dung streptomycin sulfat. Trong d6 ham lugng Dihydro
streptomycin chiém 79,87%.
e Téc dung:
Tac dung trén cac cau khuan gram (+) khang penicilin, tu cdu khuan, dong dau, nhiét

than, phé cau, lién cau (c6 tac dung hiép dong véi khang sinh nhom B lactam)
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Tac dung chi yéu ddi vai vi khuan gram (-). Dic biét nhay cam 1a: vi khuan tu huyét
trung, E.coli, shigella (ly), pseudomonas, salmonella (vi khuan thuong han), Haemophilus,
Brucella.

Pic biét tac dung ddi véi truc khuan lao, brucella va cac xoan khuan (leptospira)

Vi khuan khang streptomycin: khuan ky khi, truc khuan mu xanh va 1 s6 nim bénh.

Hap thu nhanh qua mao mach va thai trir qua than sau khi tiém ndéng do6 streptomycin
cao nhét trong mau vao gid thir 2. Thai trir nhanh qua than 50-70% va sau 12 gio thai trix
hét.

Ung dung diéu tri: Nguoi ta thuong két hop streptomycin voi cac sulfamid hay véi
cac thudc khac dé tri cac bénh viém nhiém do vi khuan gy ra. Theo chi thi méi nhét cua
bo Y té, hién nay khong dung streptomycin cho duong tiéu hoa.

Streptomycin gay ra phan Gtng man cam ¢ da thudng xuat hién vao tuan thir 2 va 3.
Hét sirc than trong dé chon liéu thich hop voi ngudi bénh suy than. Vi nguoi ting ure
huyét tram trong, mot liéu don c6 thé tao nong do thude cao trong mau vai ngay va co thé
tich luy gy doc trén tai. Khi diéu tri dai ngay bang Streptomycin, kiém hoa nudc tiéu co
thé giam thiéu hodc ngan ngira kich ¢ng than. Tré em khong duoc dung Streptomycin vuot
qua lidu da khuyén céo vi da gap hoi chiang @c ché than kinh trung wong & tré dung qua
liéu.[2,3,12,13]

Khang sinh streptomycin va dong phan cta no, dihydrostreptomycin duoc sir dung
rong rii dé diéu tri cac bénh nhidm khuan & gia suc, ctru, lon va gia cam. Chung 12 nhom
aminoglycoside chi yéu hoat dong chéng lai cac vi khuan gram am va tac dong chi yéu
vao qua trinh tong hop protein cua vi khuan qua viéc gan vao cac ribosome nhan so. Céc
chung min cam gom Actinomyces bovis, Pasturella spp., E.coli, Salmonella spp.,
Campylobacter fetus, Leptospira spp., va Brucella spp., Mycobacterium tuberculosis.
Streptomycin ciing duoc s dung dé tri cac bénh do vi khuan & ong mat, nhu bénh

European foulbrood gay ra bai Melissococcus pluton, Streptococcus apis va Bacillus olvei.
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Muyc dich str dung khéc cua streptomycin 1a kiém soat Fireblight, mot bénh tan pha do vi

khuan, gay ra boi Erwina amylovora, anh huéng dén cay dn qua trong mua ra hoa.[18]

1.1.2. Co ché tac dong ciia khang sinh streptomycin Ién vi khuén

Streptomycin 1a thudc diét khuan, tc ché sy téng hop protein cua vi khuan & mac
ribosom. Streptomycin gan dic hiéu vao tiéu phan 30s cua ribosom & vi tri P1. Do vy, ma
bi doc sai, gdy tong hop va tich lily protein sai lac, kim hdm vi khudn phat trién.
Streptomycin gay rdi loan ca qua trinh tong hop khau khai dau, kéo dai dén két thuc, do c6
thé nhitng Pg va Py;... cling gan vao Streptomycin. Ngoai ra con ¢6 co ché khac nhu: thay

d6i tinh thim mang, ho hap té bao, dén DNA cua vi khuan.

Cell_ wall synthesis DNA replication (DNA gyrase)
Cyclossnne Nalidixic acid

Vancomycin 3
Bacitracin Quinolones DNA-dependent RNA polymerase
Rifampin

Fosfomycin s W
Penicillins :

Cephalosporing
Manobactams
Carbapenems

Protein synthesis
{50S inhibitors)

Folic acid
{ Erythromycin

metabolism
Chloramphenicol

Trimethopim Clindamycin

Sulfonamides

Protein synthesis
(308 inhibitors)
Tetracychne
Spectincmycin

PABA

Cell membrane

Pokynyxin 2o :
s 2 e Gentamicin, tobramyein

{ Streptomycin
Amikacin

Hinh 1.2. Khdng sinh téc dong dén suw tong hop protein
1.1.3. Khang sinh trong chan nuoi

1.1.3.1. Tac dung cia viéc sir dung khang sinh trong thirc an chin nuoi
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Trong chan nudi hién nay, van dé st dung thudc khang sinh 1a rat phd bién. N6 duoc
sir dung véi 3 muc dich: diéu tri bénh, phong bénh va dung nhu chét kich thich sinh truong
dem lai nhitng lgi ich sau:

- Tang nang sut sinh trudng va sinh san ¢ gia stc, gia cam

- Tang hiéu qua sur dung thirc an, lam cho vat nu6i thich tng nhanh chong vai su thay
d6i bat thuong vé co cau va ching loai nguyén liéu trong khau phan an.

- Nang cao chat luong san pham (giam ty 18 thit m&, ting ty 1¢ thit nac, 1am cho thit
tré nén mém hon va khéng nhiém mam bénh

- Phong cac bénh man tinh va ngan chan xay ra nhirng dich bénh do vi tring

- Tang hiéu qua kinh té trong chan nuéi [16]

Thudc khang sinh d3 duoc st dung trong nganh cong nghiép sira trong hon 5 thap ky.
Chung duoc dung chu yéu dé diéu tri cac bénh lay nhiém & bau va (bo, ciru,..., va ciing
dugce ding dé diéu tri cac bénh khac (STEAD et al. 2008). Sy diéu tri cho khang khuan
cho nhimg dong vat tiét sira c6 thé dan dén sy tén du thude trong san pham sita. Su ton tai
cua du luong khang sinh trong thanh phan sita 1a mdi nguy hai tiém 4n d6i v6i nguoi tiéu
dung vi cac phan ¢ng di ang, anh huéng xau cho duong rudt va nguy co khang khuan
trong cong dong (LINGE et al. 2007). Nhitng thiét hai 16n vé kinh té ciing xuét hién trong
céc san pham 1én men do sy kim ham hoat dong cua vi khuan (ALTHAU et al. 2003). Boi
du luong khang sinh trong cac san pham c6 ngudn goc dong vat dat ra méi nguy tiém an
cho ngudi tiéu dung, theo quy dinh cia chau Au the Commission Regulation No.37/2010
quy dinh cac giéi han (MRL) cho cac san pham thuc pham c6 ngudn goc dong vat. MRL
1a ndng 6 t6i da du lwong cua mot chét co hoat tinh duwoc hoc duge cho phép ton tai trong
thuc pham. Du lugng thudc trong thuc pham dugc kiém soat va diéu chinh theo the
Council Directive 96/23/EC of 29 April 1996, vé dinh lugng cac chat trong dong vat séng

va san pham tir dong vat

1.1.3.2. Tinh hinh sir dung khang sinh trong thirc in chin nuéi & mat sé6 quéc gia
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* Trén thé gioi

& M¥, hang nam c6 khoang 6 triéu pao (xap xi 2730 tan) khang sinh dugc ding trong
chan nudi. Xap xi 80% gia cam, 70% lon, 70% bo sita va 60% thit bo & My dugc nudi
dudng bang thirc an c6 bd sung khang sinh va cr mdi mot USD chi phi cho khang sinh
dung trong thirc an, ngudi chan nudi thu duoc lgi tic 2 — 4 USD.

Theo s6 liéu cua vién Thu y My (AHI), Ivgng khang sinh dugc s dung trong chan
nudi & My nam 1999 1a khoang 20,42 triéu pao (9270 tin), trong d6 khang sinh nhém
ionophore va arsen chiém nhiéu nhét (47,5%), tetracycline (15,67%), penicillin (4,26%) va
cac loai khac (32,57%). Trong sb 20,42 triéu pao, c6 khoang 2,8 triéu pao (13,7%) duoc
dung nhu chat kich thich sinh truong.

Theo s liéu caa Ghislain Follet, trong nim 1997 tong lugng khang sinh ding trong
nhan y va chin nudi ¢ cac nude chau Au 1a 10.500 tan (quy theo muac 100% tinh khiét cua
céc thanh phan hoat tinh), trong d6 52% st dung trong nhén y, 33% trong diéu tri tha y va
15% nhu chét bo sung trong thic an chin nudi.

*Tal Viét Nam

Theo tong hop viéc sir dung khang sinh trong chin nudi tha y ¢ Viét Nam — TS.
Nguyén Quéc An — Pho truong phong Quén 1y thudc, Cuc tha y, Bo phat trién nong
nghiép va nong thon.Két qua khao sat tinh hinh sir dung khang sinh trong chan nudi & mot
s6 trang trai chin nudi tap trung trén dia ban tinh Hung Yén, Ha Tay tai 30 trang trai chin
nudi lon thit va 30 trang trai chin nudi ga thit cho thay:

- 100% céc trang trai chin nudi c6 sir dung khang sinh, voi muc dich chu yéu dé trj
bénh (63,3% vai lon thit, 50% véi ga thit); véi muc dich phong va tri bénh (13,3%
véi lon thit, 46,7% véi ga thit)

- 60,3% mau thirc an chin nudi lon thit, 70,3% mau thirc dn chin nudi ga thit phat

hién it nhat c6 mot trong s6 cac loai khang sinh thudc nhom tetracycline va tylosin
trong d6 c6 mot mau thirc an chin nudi lon thit c6 ham lugng tylosin vuot gigi han

cho phép.
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