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XAC DINH MOT SO GEN MA HOA KHANG KHANG SINH

CUA VI KHUAN SALMONELLA PHAN LAP TU LGN

Nguyén Thi Bich Thiiy, Nguyén Xuin Huyén
Vien Thu y
TOM TAT

Nghién ctru da thuc hién trén 60 ching Sa/monella thudc 7 serovar khac nhau phan 1ap dugc tir lon nuéi tai
mot s6 tinh phia Bic va Tay Nguyén tir nam 2005 dén 2012, bao gdm: 15 ching S. typhimurium, 14 chung S.
derby, 12 chung S. choleraesuis, 6 chung S. rissen, 5 chung S. anatum, 4 chung S. sandow va 4 chung S. bargny.
Trong s6 7 serovar Salmonella nghién ctu, S. typhimurium va S. derby 1a 2 serovar c¢6 nhiéu chung khang véi
nhiéu loai khang sinh hon cac serovar khac. Céac ching vi khuan S. typhimurium c6 ty 1¢ khang cao nhat véi
céc loai khang sinh kiém tra: voi 15 ching kiém tra thi ¢ t6i 14 chung khang tetracyclin, chiém ty 1¢ cao nhét
la 93,33%; 13/18 chung (86,67%) khang ampicillin va streptomycin 12/15 chung (80%) khang kanamycin;
11/15 chung (73,33%) khang sulfisoxazole; 9/15 chung (60%) khang chloramphenicol; 5/15 chung (33,33%)
khang gentamycin va 3/15 chung (20%) khang ciprofloxacin. Cac ching S. derby khang 8/10 (am, cm, km, sm,

su, tc, cip, cf) loai khang sinh kiém tra, véi ty 1¢ tur 14,29% dén 78,57%.

Nghién ctru da xac dinh duoc 3 log}i gen khang khéang sinh 1a bla_,, , aphAl-lab va tetA (A) & cac ching
Salmonella nghién ctru, trong d6 chu y@u xuat hién & cac ching S. typhimurium va S. derby. Gen bla_,, khang
ampicillin c¢6 ¢ 26 chung Salmonella gom 13 chung S. typhimurium, 11 ching S. derby, 1 chung S. anatum va
1 chiing S. bargny. Gen aphAI-Iab khang kanamycin c6 & 22 ching gdm 12 chung S. typhimurium va 10 ching
S. derby. Gen tetd (A) c¢6 & 28 chung gdm 14 chung S. typhimurium, 9 chung S. derby, 2 chung S. rissen, 2
chung S. anatum va 1 chung S. bargny.

Tir khéa: vi khuan Salmonella, phan 1ap, khang khang sinh

Determination of some genes encoding antibiotic resistance
of Salmonella spp. isolates from pigs

Nguyen Thi Bich Thuy, Nguyen Xuan Huyen
SUMMARY

The study was conducted to detect some genes encoding antibiotic resistance of 60 Salmonella iso-
lates, they were identified from the pigs raising in some Northern and Central highland provinces in 2005
to 2012. These isolates belonged to 7 different serovars, including S. typhimurium (n = 15), S. derby (n =
14), S. choleraesuis (n = 12), S. rissen (n = 6), S. Anatum (n = 5), S. sandow (n = 4) and S. bargny (n = 4).
Of which, S. typhimurium and S. derby were 2 serovars having several strains resisted to more antibiot-
ics than other serovars. The S. typhimurium strains resisted to the tested antibiotics with the highest rate,
such as: out of 15 tested strains, 14 strains resisted to tetracyclin, accounting for 93.33%; 13/18 strains
(86.67%) resisted to ampicillin and streptomycin, 12/15 strains (80%) resisted to kanamycin; 11/15 strains
(73.33%) resisted to sulfisoxazole; 9/15 strains (60%) resisted to chloramphenicol; 5/15 strains (33.33%)
resisted to gentamycin and 3/15 strains (20%) resisted to ciprofloxacin. The S. derby strains resisted to
8/10 tested antibiotics (am, cm, km, sm, su, tc, cip, cf) with resistant rates ranging from 14.29% to 78.57%.

Three antimicrobial resistant genes were identified, such as: bla,,, aphAl-lab and tetA (A) in the the
studied Salmonella strains, occurred mostly in S. typhimurium and S. derby strains. The bla,.,, genes ap-
peared in 26 Salmonella strains, including 13 S. typhimurium, 11 S. derby, 1 S. anatumand 1 S. bargny
isolates. The aphAl-lab genes appeared in 22 strains, including 12 S. typhimurium and 10 S. derby iso-
lates. The tetA (A) genes presented in 28 strains, including 14 S. typhimurium, 9 S. derby, 2 S. rissen, 2 S.
anatum and 1 S. bargny isolates.

Keywords: Salmonella bacterium, isolation, antibiotic resistance.
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I. PAT VAN PE

Salmonella dugc xem la mot trong nhiing
loai mam bénh truyén lay qua thic an phd bién
nhét trén toan thé gii. Nhiing san pham dong
vat bi nhiém khuan 1a ngudn gdc dang ké gay ra
Salmonellosis ¢ nguoi (van Duijkeren va cs, 2002).
Viéc st dung rong rai khang sinh véi muc dich
phong va diéu tri bénh da lam xuat hién cac chung
vi khuan Salmonella khang thudc (Kishima va cs,
2008).

Viée didu tri bang khang sinh 1a rit can thiét
dbi v6i nguoi va dong vat bi nhiém bénh. Tuy
nhién, mot vin d& dang quan tdm 1a sy phat trién
cua Salmonella khang thubc ngay mot gia tang
trong méy thap ky qua va tro thanh van dé toan
cau cua tha y va y té. Vao nhung nam 1990, vi
khuéan Salmonella khang thudc chi chiém khoang
20 - 30% va da lén téi 70% vao nhitng nam 2000
(Su va cs, 2004). Giita thoi diém ma vi khuan
Salmonella khang thudc dang duoc ban cii gay git
thi S. typhimurium DT104, mot chung khang nhiéu
loai thube (5 loai khang sinh bao gém Ampicillin,
Chloramphenicol, Streptomycin, Sulfonamide va
Tetracycline (ACSSuT) la nguyén nhan gy nén
cac 6 dich tai chau Au va My (Baggesen va cs,
2000). Ching vi khuan da khang S. typhimurium
DT104 nay duogc phat hién 1an dau tién ¢ ngudi bi
Salmonellosis tai Anh vao nam 1980. Sau d6 duoc
quan sat thiy ca & ngudi ciing nhu vat nudi trén
khip thé gidi vao nhimg ndm 90 va hién dang la
mdi lo ngai hang dau d6i véi sirc khoe cong dong
(Klshlmava cs, 2008). Cho toi nay,S zfyphzmurlum
DT104 van la chung khang thudc ndi troi, khong
chi khang 5 loai thudc néu trén ma con lam giam
kha ning man cam ctia gentamycin, trimethoprim
va fluoquinolones (Baggesen va cs, 2000).

Hién nay tai Viét Nam, hau hét cac nghién ctru
méi chi dung lai ¢ viéc danh gia kha nang khang
thudc cua vi khuin Salmonella bang phuong phap
khang sinh d6, chua c6 nhidu nghién ciru sau vé
cac gen ma héa tinh khang khang sinh va co ché
khang thude cling nhu su gia tdng ngady cang nhiéu
vi khuan khang céc loai thudc khac nhau. D6 thuc
su 1a mot nguy co dang lo ngai cho cong tac chira
tri bénh cho nguoi va dong vat.

Xuat phét tir thyc trang khang thude khang sinh

ctia Salmonella ngay cang ting, chung t6i tién hanh
dé tai nghién ctru: “Xdc dinh mét s6 gen ma héa tinh
khang khéng sinh cia vi khudn Salmonella phén
ldp dwoc tir lon”, nhdm goép phan tim ra co ché va
ban chat cua viéc khang khang sinh cta vi khuan
Salmonella phan 1ap dugc tir lon tai Viét Nam.

II. NOI DUNG, NGUYEN LIEU VA
PHUONG PHAP NGHIEN CUU

2.1. N§i dung

- Nghién ctru tinh hinh khang thudc cua vi
khuan Salmonella phan 18p dugc tu lon tai mot
s6 tinh phia Bic va Tdy Nguyén tir nim 2005
dén 2012.

- Xac dinh mot sd gen ma hoéa tinh khang
khang sinh cta vi khuan Salmonella phan lap
duoc tur lon.

2.2. Nguyén li¢u

- Cac loai mdi truong ding dé boi dudng,
giam dinh vi khuan Sal/monella: Blood agar base,
Mueller Hilton agar, DHL agar, LB broth...

- Cac loai gidy tAm khang sinh do hing Oxoid
san xuat.

- Cac loai héa chit va cac ciap moi dung trong
phan tmg PCR dé xac dinh mot s6 gen ma hoa kha
nang khang khang sinh ctia vi khuén Salmonella.

- Thiét bi, dung cu, hoa chit chuyén dung trong
phong thi nghiém b mén Vi trung, Vién Tha y.

2.3. Phwong phap nghién ctru

2.3.1. Phwong phap xdac dinh kha nang maén cim
vdi khdang sinh

Vi khuén Salmonella phan 1ap dwoc trén lon
bang khang sinh d6 dua theo phuong phap cua
Kirby- Bauer di v6i 10 loai khang sinh, do6 la:
ampicillin (Am) 10 pg, chloramphenicol (Cm) 30
ng, kanamycin (Km) 30 pg, streptomycin (Sm) 10
ug, sulfisoxazole (Su) 250 pg, tetracycline (Tc) 30
pg, gentamycin (Gm) 10 pg, ciprofloxacin (Cip)
5 pg, ofloxacin (OFX) 5 pg va cephalothin (CF)
30 pg. Két qua duoc danh gia theo tiéu chuan
cua NCCLS (National committee for Clinical
Laboratory Standards) - Hoa Ky.
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2.3.2. Phwong phdp xdc dinh mét sé6 gen ma héa
tinh khang khang sinh cia vi khudan Salmonella
bang phdan vwng PCR don phirc

- Chuan bi DNA: Cac chiing vi khuén can kiém
tra duoc nudi cdy trén moi trudng thach mau &
37°C trong 24 gid. Liy 1 — 2 khuan lac hoa vao
300 pl nuéc khir ion vo trung. Pun céch thuy ¢
100°C trong 15 phut, ly tdm 10.000 vong/phit
trong 10 phat. Hat phan dich ndi c6 chita DNA dé
lam phan ung PCR.

- Tién hanh phan ¢mg PCR: Thuc hién phan tmg

PCR don phirc véi mdi phan img st dung mot cap
mdi dic hidu dé xac dinh mét loai gen khang khang
sinh cua cac chung vi khudn Salmonella phan 1ap
duoc. Trong nghién ctru nay, chiing toi st dung 3 cap
mdi khac nhau dé xac dinh 3 loai gen khang khéng
sinh cta cac ching Salmonella, 6 1a gen aphAI-lab
khang kanamycin, gen B-lactamase TEM (bla_,,)
khang ampicillin va gen fetA(A) khang tetracyclin.
Trinh ty nucleotide cta 3 cap moi va kich thude san
phdm PCR tuong tng (NTB Thity, 2009) dugc trinh
bay ¢ bang 1.

Bang 1. Trinh tw cac cap maoi va kich thwéc san pham PCR twong (rng

Ky hiéu mdi Trinh tw nucleotide San pham
aphAl-lab-F 5-AAACGTCTTGCTCGAGGC- 3’ 500 bp
aphAl-lab-R 5-CAAACCGTTATTCATTCGTGA-3’
bla,.,-F 5-GCACGAGTGGGTTACATCGA-3’ 310 bp
bla,.,-R 5'- GGTCCTCCGATCGTTGTCAG-3
tetA(A)-F 5’-GCTACATCCTGCTTGCCTTC-3’ 210 bp
tetA(A)-R 5’- CATAGATCGCCGTGAAGAGG-3

- Thanh phan cuia phan tmg PCR bao gdm: 1X
PCR buffer, 0.2 mM dNTPs, 2 mM MgClL, 0.2 uM
mdi loai primer, 0.05 pl Taq DNA polymerase, 1
ul DNA template va nudc cat vira du 25 pl.

Piéu kién cua phan tng PCR gdm céc
budc: Tién bién tinh & 95°C/5 phat, sau d6
1a 30 chu ky gdom bién tinh & 95°C/ 1 phut,
bt cap mdi & 54°C/ 1 phut (véi aphAl-Iab va
bla,,,) hodc 58°C/ 1 phut (v&i tetA(A)), tong
hop & 72°C/ 1 phut va cudi cung 1a kéo dai ¢
72°C/ 7 phut.

San pham PCR sau d6 dugc dién di trén thach
agarose gel 1%, nhudm bang ethidium bromide va
doc két qua bang hé théng Gel Doc.

2.3.3. Phuwong phdp xir Iy sé liéu

Céc két qua thu dugc trong cac thi nghiém
dugc xir 1y theo phuwong phap thdng ké sinh hoc va
phan mém Excel.

III. KET QUA VA THAO LUAN

3.1. Lua chon cac chiing Salmonella phan lip
dwoc dung trong nghién ciru

Bang 2. Két qua lwa chon cac chung Salmonella phan lap dwoc phuc vu nghién ctru

STT Serovar S6 chiing dwoc chon
1 S. typhimurium 15
2 S. derby 14
3 S. choleraesuis 12
4 S. rissen 6
5 S. anatum 5
6 S. sandow 4
7 S. bargny 4
Téng 60
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Ching t61 da lga chon duoc 60 chung
Salmonella thudc 7 serovar khac nhau gom: 15
chung S. typhimurium, 14 chung S. derby, 12
chung S. choleraesuis, 6 ching S. rissen, 5 chiing
S. anatum, 4 ching S. sandow va 4 ching S.
bargny. Cac ching vi khudn nay duoc phan lap
tir cac nguén géc khac nhau nhu tur thit, phu tang,
chét chira rudt cua lon tai mot sb tinh phia Bic
va Tay Nguyén, duoc dinh typ bang khang huyét

thanh chuan cua hang Denka Seiken Co., Ltd,
Tokyo, Nhat Ban.

3.2. Két qua kiém tra kha ning khang khing
sinh cia cac ching Salmonella phan 12p dwoc

Tién hanh kiém tra kha ning khéng khang sinh
cua 60 chung Salmonella thudc 7 serovar khac
nhau d6i v6i 10 loai khang sinh thu dwoc két qua
nhu trinh bay ¢ bang 3.

Bang 3. Két qua kiém tra kha nang khang khang sinh
cua cac ching Salmonella phan lap dwoc

Chuing Salmonella kiém tra

khélr-'nza;inh S. typhimurium S. derby S.cholerasuis S.rissen S.anatum  S.sandow  S.bargny
(n=15) (n=14) (n=12) (n=6) (n=5) (n=4) (n=4)

Ampicillin (Am) 13 (86,67%) 11 (78,57%) 0 0 1(20%) 0 1(25%)
Chloramphenicol (Cm) 9 (60%) 5 (35,71%) 0 0 0 0 1(25%)
Kanamycin (Km) 12 (80%) 10 (71,43%) 0 0 0 0 0
Streptomycin (Sm) 13 (86,67%) 6 (42,86%) 0 0 0 0 0
Sulfisoxazole (Su) 11 (73,33%) 8 (57,14%) 0 0 1(20%) 0 1(25%)
Tetracycline (Tc) 14 (93,33%) 9 (64,29%) 0 2(33,33%) 2(40%) 0 1(25%)
Gentamycin (Gm) 5(33,33%) 0 0 0 0 0 0
Ciprofloxacin (Cip) 3 (20%) 2 (14,29%) 1(8,33%) 0 0 0 0
Ofloxacin (OFX) 0 0 0 0 0 0 0
Cephalothin (CF) 0 4 (28,57%) 0 0 0 0 0

Két qua tir bang 3 cho thdy trong sd 7 serovar
Salmonella nghién cuu thi S. typhimurium va S.
derby 14 2 serovar c6 nhiéu ching khang véi nhidu
loai khang sinh nhat, voi kha ning khang 8/10
loai khang sinh kiém tra, trong khi d6 cac ching
thudc serovar S. sandow lai man cam véi ca 10
loai khang sinh kiém tra.

Céac chung vi khuan S. typhimurium c6 ty
1¢ khang cao nhat véi cac loai khang sinh kiém
tra. Vi 15 ching kiém tra thi ¢6 t6i 14 ching
khang lai tetracyclin, chiém ty 1& cao nhit véi
93,33%; 86,67% sb chung khang lai ampicillin
va streptomycin (voi 13/15 chung kiém tra); 80%
chung khang kanamycin (12/15 chung); 73,33%
chung khang sulfisoxazole (11/15 ching); 60%
chung khang chloramphenicol (9/15 chuing);
33,33% khang gentamycin (5/15 chung) va 20%
khang ciprofloxacin (3/15 chung). Tuy nhién, ca

15 chung S. typhimurium nay déu man cam voi 2
loai khang sinh 1a ofloxacin va cephalothin.

Cac chung S. derby ciing ¢6 kha nang khang véi
8/10 (AmCmKmSmSuTcCipCF) loai khang sinh
kiém tra véi ty 18 tir 14,29% dén 78,57%. Trong do, ty
1¢ chiing khang cao nhét 1a véi ampicillin véi 78,57%
(11/14 ching), tiép dén 1a 71,43% ching khing
kanamycin (10/14 chung), 64,29% chung khang
tetracyclin (9/14 ching), 57,14% khang sulfisoxazole
(8/14 chung), 42,86% ching khang streptomycin
(6/14 chung), 35,71% chung khang chloramphenicol
(5/14 ching), 28,57% chung khang cephalothin (4/14
ching) va 14,29% chung khang ciprofloxacin (2/14
chuing). Nguoc lai, khong c¢6 chiung nao khang lai
ofloxacin va gentamycin.

Trong khi d6, cac chung S. bargny chi khang lai
4 loai khang sinh la ampicillin, chloramphenicol,
sulfisoxazole, tetracyclin déu véi ty 18 25% va tat
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cd man cam voi 6 loai khang sinh con lai. 40%
chung S. anatum khang tetracyclin va 20% khang
ampicillin, sulfisoxazole. Chi ¢6 2/6 ching S. rissen
kiém tra (33,33%) khang véi duy nhét 1 loai khang
sinh, d6 1a tetracyclin va 1/12 chiing S. choleraesuis
kiém tra (8,33%) khang vé6i duy nhat ciprofloxacin.

C6 thé nhan thdy, trong s cac loai khang sinh
kiém tra thi tetracyclin 1a khang sinh bi khang nhiéu
nhét vai 28/60 ching Salmonella thude 5/7 serovar
nghién ctru. Sau do la ampicillin bi khang bdi 26/60
chung cta 4/7 serovar nghién curu, sulfisoxazole bi
khang boi 21/60 chung thudc 4/7 serovar nghién
ctru. Nguoc lai, rat dang quan tam la ofloxacin la loai
khéng sinh duy nhat khong bi khang boi bat ky mot
ching Salmonella kiém tra nao. Piéu nay cho thiy
mic du vi khuan Salmonella ngay cang khang véi
nhiéu loai khang sinh nhung van rat man cam dbi véi
ofloxacin, it nhét 1a d6i v6i nhimg ching dang ding
trong nghién ctru. Két qua nay ciing kha trong dong
v6i két qua nghién ctru ciia T6 Lién Thu nam 2004
v6i 90% chung Salmonella phan 1ap dugc trén thit
lon va thit ga man cam véi ofloxacin.

Tir két qua kiém tra kha ning khang khéng
sinh cho thdy, cic ching Salmonella phan lap
duogc tur lon dung trong nghién ctu cé kha nang

khang dong thoi v6i nhiéu loai khang sinh khac
nhau, dac bi¢t 1a cac chung S. typhimurium
(AmCmKmSmSuTeGmCip) va S.  derby
(AmCmKmSmSuTcCipCF) voi kha nang khang
8/10 loai khang sinh kiém tra véi ty 1& khang rét
cao. Diéu nay hét sirc nguy hiém, do vay can co
nhitng nghién ctru sdu hon nhu xac dinh cac kiéu
gen khang thudc cua vi khuan dé c6 thé danh gia
day du vé kha ning khang thudc cta vi khuan, tir
d6 dua ra cac bién phap dbi pho phu hop dé phong
chéng va kiém soat sy 1ay lan cia mam bénh nay.

3.3. Két qua xdc dinh mt so6 gen khing khang
sinh cia cac ching Salmonella phan 13p dugc

Chiing t6i tién hanh kiém tra 3 loai gen khang
khang sinh, do6 la: genbla,, khang ampicillin
doéi voi 26 ching Salmonella gdm 13 chung
S. typhimurium, 11 ching S. derby, 1 ching S.
anatum va 1 chung S. bargny; gen aphAl-lab
khang kanamycin d6i véi 22 chung gom 12 chiing
S. typhimurium va 10 chung S. derby; gen tetA (A)
dbi v6i 28 chung gém 14 chung S. typhimurium,
9 chung S. derby, 2 chung S. rissen, 2 ching S.
anatum va 1 ching S. bargny. Két qua thu dugc
nhu trinh bay ¢ bang 4.

Bang 4. Két qua xac dinh mét sé gen khang khang sinh
cua cac chung Salmonella phan lap dwoc

Gen khang khang sinh

Chiing Salmonella

bla,_, (Am) aphAl-lab(Km) tetA (A) (Te)
S. typhimurium 10/13 8/12 12/14
(76,9 %) (66,6 %) (85,7 %)
S. derby 7M1 7/10 6/9
(63,6 %) (70 %) (66,6 %)
S. rissen - - 0/2
(0%)
S. anatum 0/1 - 0/2
(0%) (0%)
S. bargny on - 01
(0%) (0%)
Téng 17/26 15/22 18/28

Két qua nghién ctru cho thiy:

- Déi v6i gen bla., : 10/13 (76,9%) ching S.

TEM®

typhimurium va 7/11 (63,6%) ching S. derby kiém
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- B6i v6i gen aphAl-Iab: 8/12 (66,6%) chung
S. typhimurium va 7/10 (70%) ching S. derby
kiém tra déu c6 chtra gen aphAl-Iab voi san pham
PCR 1a 500 bp.

-Ddi v6i gen tetd (A): 12/14 (85,7%) chung S.
typhimurium va 6/9 (66,6%) ching S. derby kiém
tra déu c6 chira gen tet4 (A) voi san phém PCR la
210 bp, trong khi cac ching S. rissen, S. anatum
va S. derby kiém tra déu khong co chira gen nay.

Ty 1€ cac chung S. typhimurium va S. derby

c6 chtra cac gen khang khang sinh tuong ung la
bla,,,,aphAl-lab va tetA (A) & mirc dg cao. Trong
do, c6 8/14 chung S. typhimurium va 6/11 chung
S. derby kiém tra chira dong thoi ca 3 loai gen nay.
Day la mot két qua rat dang duoc quan tim, nhat
1a ddi v6i cac chung vi khuan S. typhimurium, vi
day 1a ching vi khudn gay bénh thudng gap o lon
va ¢ nguoi, kha ning khang khang sinh cao cua
ching sé& gay ra rat nhiéu kho khan trong viéc diéu
tri bénh va kiém soat su lay lan cia mam bénh.
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Biéu dé 1. Ty Ié khdng thubc
cuda S. derby

M 1 2 3 4 5

Hinh 1. San pham PCR
str dung cap méi aphAl-IAB
Giéng 3 dén 5: S. typhimurium S2, S3 va S4.
Giéng 1: DPoi chitng am (DDW). Giéng 2: Péi
chimg dwong (S. typhimurium DT 104). Giéng
M: Thang chudn 100 bp

Biéu do6 2. Ty Ié khdng thubc
cua S. typhimurium

M 1 2 3 4 5

Hinh 2. San pham PCR
str dung cap méi blaTEM
Giéng 3 dén 5: S. typhimurium S1, S2 va S3.
Giéng 1: Poi chitng am (DDW). Giéng 2: Poi
chimg dwong (S. typhimurium DT 104). Giéng
M: Thang chuan 100 bp.
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= 210 bp

Hinh 3. San pham PCR st dung cdp mdi tet A
Giéng 3 dén 5: S. typhimurium S1, S2 va S3. Giéng 1: Pbi ching am (DDW). Giéng 2: Péi chimg
duong (S. typhimurium DT 104). Giéng M: Thang chuan 100bp

IV. KET LUAN

- 60 chung Salmonella thudc 7 serovar khac
nhau da duoc lwa chon dé nghién cuu gém: 15
chung S. typhimurium, 14 chung S. derby, 12
chung S. choleraesuis, 6 chung S. rissen, 5 chiing
S. anatum, 4 chung S. newport va 4 chung S.
bargny. Trong d6 S. typhimurium va S. derby 1a 2
serovar c6 nhiéu ching khang vai nhiéu loai khang
sinh nhét véi kha niang khang 8/10 loai khang sinh
kiém tra, trong khi d6 cac chung thudc serovar .
newport lai man cam véi ca 10 loai khang sinh
kiém tra.

- Phat hién cac gen khang khang sinh la bla,,, ,
aphAl-lab va tetA (A) & muc d) cao ¢ cac chung
vi khuédn S. typhimurium va S. derby khang khang
sinh, trong khi c6 it ¢ cac chung Sa/monella khéc.
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