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ABSTRACT

In this study, a collection of 130 E. coli isolated from white-leg
shrimp collected from three wet markets and two supermarkets
in Ho Chi Minh City was analysed to examine their antibiotic
resistance characteristics and the transferability of resistance
markers. High levels of resistance to ampicillin, tetracyclines,
trimethoprim/sulfamethoxazole, nalidixic acid and chlorampheni-
col were observed. The percentage of multiple drug resistance (4 to
10 tested antibiotics) was 73.8%. The multiple antibiotic resistance
(MAR) index values of 0.4 to 0.73 (of each sample collection site)
indicated that these isolates were exposed to high risk sources of
contamination where antibiotics were commonly used. Conjugation
experiments demonstrated the successful transfer of all or part of
the resistance phenotypes of shrimp isolates to the human recipient
strains.
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Khang khang sinh ctia vi khuan E.coli phan lap tit tom thé chan trang (Litopenaeus
vannamei) thuong mai trong mét sé chg va siéu thi tai Thanh phé Ho Chi Minh va
danh gia kha nang lan truyén dic tinh khang khang sinh ctia vi khuin phan lap
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TOM TAT

Nghién cttu nay nham danh gia ty lé khang khang sinh trén
130 chiing vi khuan E. coli phan lap tit tom thé chan tring (L.
vannamei) thu mua tai ba (3) chg, va hai (2) siéu thi tai khu
vic TP.HCM. Két qui kiém tra khang sinh dd cho thay cac
chiing F.coli phan lap dugc cé ty lé khang cao v6i ampicillin,
tetracyclines, nalidixic acid, trimethoprim/sulfamethoxazole va dac
biét 1a chloramphenicol. Ngoai ra, 73,8% cac ching E. coli phan
lap dudc khang tit 4 dén 10 loai khéng sinh kiém tra. Chi s6 da
khang khang sinh (MAR) tai cac dia diém thu miu dao dong tit
0,4 dén 0,73 chi ra tom béan tai cic dia diém nay c6 thé dugc nuoi
trong khu vic c6 tiép xiic vdi khang sinh. Két qua danh gia kha
nang lan truyén ciing cho thiy dic tinh khang khang sinh trén vi
khudn E. coli phan lap tit tom thé c6 thé truyén sang vi khuan

nguoi.

*Tac gia lién hé

Nguyén Hoang Nam Kha
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1. Dat Van Dé

Thily san 13 mot trong trong nhitng nganh xuét
khau mii nhon, ¢ tiém ning to 16n va giit vai
trd quan trong trong su phat trién kinh té x&
hoi clia Viét Nam. Trong cac mat hang thiy san,
tom nudce 1g 1a mat hang c6 gia tri xuat khau cao
nhat, chli yéu 1a tom thé chan trang. Viéc st dung
khéng sinh v6i cac muc dich phong va tri bénh
cho céc déi tugng nudi thity sdn da tao ra mot “4p
lize chon loc” déi véi vi khuan, dic biet 1a cac vi
khuan cong sinh trong duong rudt (nhuv E. coli)
va 14 nguyén nhan chinh dan dén viéc gia tang
tinh dé khang khang sinh ctia vi khuan trong cac
thity vige, &nh huéng tiéu cuc dén viéc quan ly
stic khée vat nudi ciing nhu stc khde cong dong.

E. coli 1a vi sinh vat chi thi phd bién dé danh
gia chat lugng thuc phdm va nudc udng, tuy
nhién, mot s6 loai E. coli ciing la tac nhan gay

ngo doc thuc pham. Nhitng nam gan day, ty lé E.
coli khang v6i khang sinh ngay cang duge phat
hién nhiéu & cic nude dang phét trién chii yéu la
trén cac mau bénh pham. Pac biét, & Viet Nam,
ty lé E. coli phan lap tit cdc mAu bénh pham
trong bénh vién thé hien tinh khang cao v6i hau
hét cac khang sinh thuong dung (MOH, 2009).
Tuy nhién, vin dé khang khang sinh trong thuc
pham, dic biet thuc pham thiy san rat it ducc
cong bd, mic du rat nhidu tai lieu da chitng minh
dong vat thitly sdn c6 thé 1a ngudn (reservoir) vi
khuan cong sinh da khang khang sinh c6 thé lan
truyén sang cac vi khuan cong sinh hay gay bénh
trong thiy vuc va cd trén ngusi (Heuer & ctv.,
2009; Marshall & Levy, 2011). Do d6, nghién ctu
vé tinh hinh khang khang sinh trén vi khuan cong
sinh trong dudng rudt (E. coli) trén cdc mau thuc
pham thiy san (tom thé) thuong mai nhu dé tai
nay huéng dén la rat can thiét.
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2. Vat Liéu va Phuong Phap Nghién Cdu

Nghién citu dudc tién hanh tit thang 3 nam
2017 dén thang 4 nam 2018 tai phong thi nghiém
Bénh Hoc Thuy San, Truong Dai hoc Nong Lam
TP.HCM.

Mau tom thé (Litopenaeus vannamei) c6 trong
lugng trung binh 10 - 15 g/con duge thu mua tai
ba (3) chg va hai (2) siéu thi ¢ khu vuc quan 9 va
quan Thia Dic, TP.HCM va van chuyén (trong
bao duyng méu ti¢t tring) vé phong thi nghiem
ngay dé tién hanh phan lap vi khuan.

Phan lap vi khudn E. coli tit hé duong rudt tom
duya trén phuong phap duge mo ta béi Tonguthai
& ctv. (1999) va dinh danh so bo dya trén phuong
phéap duge mo ta bdi Cooke & ctv. (1969) c6 hiéu
chinh dé phi hop diéu kién thuc té. Cu thé, phan
lap vi khudn trén moi trudng chon loc CHRO-
Magar E. coli (Chromagar Microbiology, Phap),
Eosin Methylene Blue Agar (EMB, Difco, Anh)

va Mac Conkey (MC, Himedia, An Dg). Kiém tra
vi khuan bing cic phan itng sinh h6a nhu nhuom
Gram (-), catalase (+), oxidase (-), di dong, kha
nang sinh indol (4), khong st dung citrate va
dinh danh khéng dinh lai bing bé KIT API 20E
(BioMérieux, Phap).

Céac ching E. coli phan lap dudc kiém tra
khang sinh dé theo phuong phip khuéch tan
dia khang sinh (lap lai hai lan) (CLSI, 2012).
Cac loai khang sinh thit nghiém gém: ampi-
cillin 10 pg (AMP), gentamicin (GEN), strepto-
mycin 10 pg (STR), kanamycin 30 pg (KAN),
doxycycline 10 pug (DOX), tetracycline 30 ug
(TET), nalidixic acid 30 pug (NAL), ciprofloxacin
30 pg (CIP), trimethoprim/sulfamethoxazole 25
ug (SXT), chloramphenicol 30 pug (CHL) (Hime-

dia, An Do). Ching chudn E. coli ATCC 25922
duge st dung lam ching déi ching tham khéo.
Bien luan duong kinh vong vo khudn cla cac vi
khudn kiém tra theo tieu chudn cta Vien Tiéu
chuan Lam sang va Xét nghiem (CLSI, 2012) dé
danh gia kha ning nhay cdm ctia vi khuan doi véi
khang sinh theo ba miic do: nhay, trung gian va
dé khang.

Chi s6 da khang khéng sinh (Multiple Antibi-
otic Resistance index - MAR) dugc tinh toan theo
cong thifc clia Krumperman (1983). Tém t#t, chi
s6 da khang khang sinh tinh toan cho méi dia
diém thu mau (chg hay siéu thi) theo cong thiic:
a/(b x c), trong do, a: 1a tong diém khang khang
sinh ctia tat ca vi khuan E. coli phan lap tai dia
diém thu mau; b: 1a s6 tdng s6 khang sinh kiém

tra; va c: 1a tdng s6 vi khuan E. coli phan lap duge
tai dia diém thu méu. Gia tri chi s6 MAR < 0,2
chi ra réing vi khuan E. coli phan lap tit mau tom
duge nudi trong khu vie khong hoidc hiém khi
tiép xtc v6i khang sinh; con gia tri MAR > 0,2
chi ra tom ban tai cac dia diém thu mau c6 thé
dude nudi trong khu vic cé tiép xtc véi khang
sinh.

Danh gia kha ning lan truyén clia cac dic tinh
khang khang sinh bing phuong phap tiép hop
(spread plate mating va liquid mating) mo ta béi
Van & ctv. (2007). So lugce, céc ching E. coli phan
lap dugc trén tom bao gom CX32, VM;1 dudc
stt dung lam vi khuan cho (donors). Cac chiing
E. coli phan lap dugc trén ngusi nhu N;13, N8
dugc stt dung lam vi khuan nhan (recipients). D6i
v6i phuong phép trai dia (spread plate mating),
vi khuan cho va vi khuan nhan dude nudi ciy lai
qua dém (12 - 16 gid) trén moi truong canh 16ng
(Luria-Bertani (LB) broth) c6 bd sung khang sinh
thich hgp, sau d6 100 pL huyén phit vi khuan cho
va 100 pL huyén phit vi khuan nhan (& cac nong
do pha loang khac nhau 100, 1071, 1072, 1073)
dudc trang déu lén dia moéi trusng LB c6 chita ca
hai loai khang sinh trén v6i nong do thich hop.
D6i v6i phuong phép tiép hgp pha 16ng (liquid
mating), 0,5 mL huyén phi vi khuan cho va 1 mL
huyén phit vi khuan nhan di nudi cdy qua dém
nhu trén duge tron 1an trong 10 mL moi truong
canh LB. Huyén dich hén hgp trén dugc nudi ciy
qua déem (khong st dung may 14c). Tiép theo, 0,2
mL huyén dich hén hgp trén dude trang déu lén
dia moi trudng LB ¢6 chita cé hai loai khang sinh
trén v6i nong do thich hgp. Khuan lac phét trién
trong ca hai phuong phap trén duge phan lap va
kiém tra lai diic tinh khang khang sinh.

Phuong phap xt 1y s6 lieu: st dung Microsoft
Excel 2010 dé nhap s6 li¢u, tinh gia tri trung binh
va vé biéu do.

3. Két Qua va Thao Luan

3.1. Ty 1é dé khang khang sinh ciia vi khuin
E. coli phan lap dugc

Ty 1lé khang khéng sinh cta 130 ching
E.coli phan lap tU mAu tom thé véi 10 loai
khang sinh thit nghiem nhu sau: AMP (83,1%),
GEN (26:2%); STR (31,5%), KAN (20,8%),
DOX (64,6%), TET (73,8%), NAL (55,4%), CIP
(46,2%), SXT (62,3%) va CHL (60,8%) (Hinh 1).
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Hinh 1. Ty l&¢ (%) vi khudn E. coli khang 10 loai
khéng sinh thi nghiém.

AMP 1 khang sinh truyén théng thuéc nhém
betalactam c6 tac dong st khudn trén ca vi
khuadn Gram duong v Gram am. T Hinh 1 cho
thay ty e vi khuan E. coli khang v6i khang sinh
AMP & miic rét cao lén dén 83,1%. Tai Viet Nam,
theo s6 lieu giam sat trong nam 2011-2012 tai
bénh vién Da khoa Théng Nhat, Dong Nai, ty lé
khang AMP ciia vi khuan dudong rudt (c6 E. coli)
14 56,7% (Pham & ctv., 2012), tai bénh vien cap
cttu Trung Vuong ty 1é khang AMP két hop sul-
bactam ctia E. coli 1én t6i 46% (Chu & ctv., 2014)
va tai bénh vién An Binh ty lé khang lén dén trén
90% (Tran & Nguyen, 2014). Con s6 ligu tai Vien
Pasteur TP.HCM, 55% E. coli phan l1ap tUtr mau
thyc pham va nudc udng khang véi AMP (Tran
& ctv., 2014). Cac bao céo trude ctia nhém ching
toi, ty 1é khang ctia E. coli phan 1ap tit ca tra véi
AMP khé cao khodng trén 60% (Sarter & ctv.,
2007; Nguyen, 2012).

Tetracyline 1a ho khang sinh phd rong dudc
phép st dung khé lau trong nudi trong thity san
dé diéu tri benh, thic day tang trudng va da xuit
hién tinh trang dé khéng (Serrano, 2005). Ty l¢
khang cao trong nghién cttu nay va cac nghién
ctiu trude do ciia ching toi (Sarter & ctv., 2007;
Nguyen, 2012) cho thay nén han ché st dung
khéang sinh nay trong diéu tri bénh vi khuan trong
nuoi trong thiy san.

Miic do dé khang d6i véi nhéom chét e ché
tong hgp axit folic trimethoprim/ sulfamethox-
azole (SXT) 1a cao (trén 62,3%). Két qui nay
tuong ty véi cac két qua trude dé clia nhém ching
toi trén ca tra (Sarter & ctv., 2007; Nguyen,
2012). Theo Serrano (2005) ty 1¢ vi khuan phan
lap tt dong vat thuy san khang v6i SXT kha cao
do khang sinh nay thuong st dung dé diéu tri
bénh nhiém khuan Gram am trong nudi trong
thily san ¢ cac nuée chau A. Tai Viet Nam, ¢4 hai

khang sinh nay déu nim trong danh muc khang
sinh han ché st dung trong nuéi trong thiy san
vi vay, can than trong khi st dung.

Theo Bo Nong nghiép va Phat trién Nong thon
Viét Nam, cac khang sinh ampicillin, tetracy-
cline, trimethoprim, sulfonamide hién déu nim
trong danh muc han ché st dung trong san xuit
kinh doanh thity sén (MARD, 2014). Céc két qua
clia nghién ctu nay ciing nhu nhiéu nghién citu
truge ciing da chi ra réng, cac khang sinh thuoc
ho betalactam va tetracycline gay tc ché téng
hop axit folic nén duge st dung than trong do
hiéu qué diet khuan thap va kha nang hinh thanh
tinh khang cao.

Nhom khang sinh aminoglycoside c6 ty 1é
khang thap hon so véi cac loai khang sinh thit
nghiem khac (ty 1é khang tir 20% d6i véi KAN
dén 31% ddi véi STR). Theo Bui (2001) ho
aminoglycoside it hap thu qua dudng tiéu hoéa
nén thudng st dung qua dudng tiém trong Y hoc
va Tha y. Ngoai ra, STR 1a khang sinh chi dinh
dé diéu tri bénh lao trén ngudi (MOH, 2018). Vi
vay, chiing ciing nén dude han ché st dung trong
nudi trong thiy san.

Quinolone 1a ho khang sinh hiéu qua duge st
dung nhiéu trong y hoc do hoat luc cao, phd
khang khuan rong va it tdc dung phu (Ander-
sson & MacGowan, 2003). Dac biét, CIP (fluo-
roquinolone, quinolone thé hé thit hai) 1 thubc
dac tri bénh thuong han cé hiéu qui nhit do
¢6 hoat tinh diet khudn cao déi véi Salmonella
spp., ké ci cac ching da khang (MOH, 2016).
Tuy nhién, viéc st dung phd bién ho khang sinh
nay da lam xudt hién cic chiing vi khuan cong
sinh hay gay bénh thé hién tinh khang va da
khang (Neuhauser & ctv., 2003). D&c bigt, vi
khuan khang vé6i quinolone thé he thit nhat (nhu
NAL) dé bi dot bién va chuyén sang khang thé he
thit hai (nhu CIP) gay kho khan cho viec diéu tri
nhiéu bénh nguy hiém (Crump & ctv., 2011). Két
qua ctia nghién cttu nay va cac nghién cttu truée
clia ching t6i déu chi ra ty lé vi khuén phan lap
tir dong vat thiy san khang véi NAL cao hon so
v6i CIP (Sarter & ctv., 2007; Nguyen, 2012), vi
vay viéc st dung quinolone, diic biét thé hé thi
nhat nhu NAL can rat than trong.

Chloramphenicol 1a mét trong nhitng khéang
sinh dau tién bi cAm st dung trong nuoi trong
thiy sdn cd ¢ Viét Nam (t@ ndm 2005) va trén
thé gidi (trude nam 2000) (Serrano, 2005). Ty l&
khang cao (trén 60%) ctia vi khuan E. coli phan
lap dugc trong nghién cttu ndy giy ra mot s
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khé khin trong viéc 1y giai. Tuy nhién, mot sb
tac gid nhu Schwarz & ctv. (2004); Bischoff &
ctv. (2005) hay nghién ctu trudc clia ching to6i
(Nguyen, 2012) ciing c6 két qua tuong tu. Két qua
kiém tra kha ning lan truyén gen khang khang
sinh ciing da cling ¢6 gid thuyét ma Bischoff &
ctv. (2005) da dua ra: trong diéu kién moi trudong
khong c6 ap luc chon loc véi CHL (CHL bi cam st
dung trong nuoi trong thiy san), dac tinh khang
v6i CHL c6 thé cling chuyén (co-transfer) véi cac
gen khang cac khang sinh khac thuong st dung
trong nudi trong thity san hay chin nuoi (Schwarz
& ctv., 2004; Bischoff & ctv., 2005).

Theo Bo Nong nghiép va Phét trién Nong thon
Viét Nam, cac khang sinh ciprofloxacin, chlo-
ramphenicol hién déu n&m trong danh sich cim
st dung trong san xuat kinh doanh thiy san
(MARD, 2016). Ty 1é khang kha cao trong nghién
cttu nay cho thay viec quan 1y viéc sit dung khang
sinh, dic biet khang sinh cim tai nuéc ta can
dugc cha trong.

3.2. Ty 1& phan tram (%) da khang khang sinh
ctia vi khudn E. coli phan lap dudgc

Theo s6 liu ctia Hinh 2, nhan thay c6 13,8% sb
chiing vi khuan E. coli phan lap dugc nhay cAm
v6i ca 10 loai khang sinh thit nghiem. Trén 63%
vi khuan E. coli thé hién tinh da khang véi 4 - 8
loai khang sinh v& c6 10% s6 vi khuan phan lap
duge da thé hién tinh khang v6i 9 - 10 khang sinh
thit nghiém.

25
20

15

Ty 1& (%)

¢ 1 2 3 4 5 6 7 8 9 10
So khang sinh khang

Hinh 2. Ty 1& (%) da khang khang sinh ciia vi khuan
E. coli phan lap dugc.

3.3. Chi s6 da khang khang sinh (MAR)
Chi s6 da khang khang sinh (MAR) tai cac dia

diém thu mau dao dong tit 0,4 dén 0,73 (véi gia
tri trung binh la 0,52) chi ra, tom béan tai cac

dia diém thu méu c6 thé dugc nuoi trong khu
vite ¢6 tiép xiic v6i khang sinh (Bang 1). Két qua
nay cao hon kha nhiéu so v6i mot s6 két qua tim
thay trude day ctia ching toi (Sarter & ctv., 2007;
Nguyen, 2012).

Bang 1. Chi s6 da khang khang sinh

Dia diém Chi s6 MAR
Chg 1 0,73
Chg 2 0,4
Chg 3 0,4
Siéu thi 1 0,58
Siéu thi 2 0,53
Trung binh 0,52

3.4. Két qua khang sinh d6 vi khuan E. coli
phan lap tir mau phan ngusi

Nghién citu ciing da phan 1ap dugc 11 ching
E. coli tit mau phan ngudi (bon ngudi) véi cac
két qua kiém tra khang sinh do déi véi 10 loai
khéng sinh thit nghiém nhu trén (Béng 2). Dya
vao cac két qua kiém tra khang sinh dd, cac chiing
E. coli phan 1ap tit tom va nguoi duge chon lya
dé kiém tra kha ning lan truyén dac tinh khang
khang sinh trong dé vi khuan phan lap tit tom
sé sit dung lam vi khuan cho (donor) va vi khuan
phan lap tit mau phan ngudi sé lam vi khuan nhan
(recipient) theo phuong phap duge mo ta bdi Van
& ctv. (2007).

3.5. K&t qua danh gia kha ning lan truyén dic
tinh khang khang sinh

Vi khuan E. coli phan lap tit mau tom (CX32,
VM;1) c6 thé truyén dic tinh khang sinh sang
vi khuan phan lap tit mau phan ngusi (N;13,
N8) qua phuong phap tiép hgp (Bang 3). Két
qua ciing cho thay cac dac tinh khang AMP, ho
aminoglycoside (nhu GEN, KAN), va CHL dé
dang dugce chuyén tit vi khuan cho (phan lap tit
mau tom) sang vi khuan nhan (phan lap tit mau
phan nguoi). Két qua nay ciing 1a mot bing chitng
dé ctng cb6 them gid thuyét vé kha ning ciing
chuyén (co-transfer) ctia dac tinh khang CHL
v6i cac dac tinh khang khang sinh thuong dung
nhu AMP. Ngoai ra, déi v6i ho quinolone, kha
ning lan truyén dic tinh khang di xuit hien.
Trude ndm 1998, hau nhu tat cd cac nghién ctu
vé dic tinh khang véi quinolone (nhu NAL hay
CIP) déu két luan do dot bién va chua c6 béng
ching vé kha nang lan truyén. Dén nam 1998,
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Bang 3. Kha nang truyén dac tinh khang khang sinh ctia mot s6 vi khuan E. coli phan lap tit miu tom

Chiing Nguon phan lap Dic tinh khang khang sinh

Vi khuan cho CX32 Tom AMP, KAN, DOX, TET, NAL, CIP, SXT, CHL

Vi khuan nhan N;13 Nguoi STR, DOX, TET

Vi khudn chuyén gen CX32-N313 AMP, STR, KAN, DOX, TET, NAL, CIP, SXT, CHL
Vi khuan cho VM;1 Tom AMP, GEN, KAN, DOX, TET, NAL, CIP, SXT, CHL
Vi khuan nhan N;13 Ngusi STR, DOX, TET

Vi khuan chuyén gen VM;1-N;13 AMP, GEN, STR, KAN, DOX, TET, CHL

Vi khuan cho VM;1 Tom AMP, GEN, KAN, DOX, TET, NAL, CIP, SXT, CHL
Vi khuan nhan N8 Ngusi AMP, STR, DOX, TET, SXT, CHL

Vi khuan chuyén gen ~ VM;1-N8 AMP, GEN, STR, KAN, DOX, TET, [NAL], SXT, CHL

[...]: khang trung gian;...: dac tinh khang khang sinh dugc truyén.

Bang 2. Khang khang sinh vi khudn E. coli phan lap tit mau phan ngudi

STT Chiing Diac tinh khang khang sinh
1 N;1
2 N;2 STR, DOX, TET
3 N;3 DOX, TET
4 N;5 STR, DOX, TET
5 N;6 NAL
6 Ny 7 NAL
7 N;9 STR, DOX, TET
8 N;11 STR, DOX, TET
9 N;12 STR, DOX, TET
10 N;13 GEN, STR, DOX, TET
11 N8 AMP, STR, DOX, TET, SXT, CHL
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lan dau tién, mot gen khang quinolone c6 lién
quan dén plasmid (plasmid-mediated quinolone
resistance, gnrd) dugc phat hién trén E. coli va
mot vai vi khudn Gram am khéc c6 kha nang
truyén dic tinh khéng véi quinolone (Martinez-
Martinez & ctv., 1998). Hién tai, ba nhém co
ché khang quinolone lién quan dén plasmid da
dudc phat hign gdbm Qnr proteins (A, S, B, C, D,
VC va céc bién thé), gen bién doi enzyme amino-
glycoside acetyltransferase Aac(6’)-Ib-cr, v bom
(efflux pumps) QepA, OgxAB (Cattoir & Nord-
mann, 2009). Tai Viet Nam, nghién citu vé kha
nang lan truyén ctia gen khang quinolone chua
dugc cong bé nhiéu, dic biet hau nhu khong
thiy trong cac nghién cttu lién quan dén thiy san
ngoai trit nhéom ching toi (Nguyen, 2012). Két
qua nghién ctu nay cting dat ra mot dinh huéng
nghién ctiu ¢6 thé tién hanh tiép theo vé danh gia
kha ning lan truyén gen khing quinolone tit vi
khuan phan lap tit dong vat thiy san.

4. Két Luan

Ty le khang khang sinh cao dugce tim thay trén
vi khuan E. coli phan lap tit miu tom thé chan
trdng thuong mai va vi khuan ciing thé hién tinh
da khang véi nhidu loai khang sinh, diic biét 1
v6i cac ho khang sinh thuong dung nhu betalac-
tam, tetracycline, quinolone, nhém tc ché téng
hop axit folic. Ngoai ra, vi khudn trén tém cé
kha ning truyén mot sd dic tinh khang khang
sinh sang vi khudn phan 1ap tit con ngudi va dé
13 mdi quan tam rat 1én cho sitc khée cong dong
hién nay, dic biét can than trong véi viéc quan
Iy st dung khang sinh tai Viét Nam.

L&i Cam On

Téc gié tran trong cdm on ¢6 V6 Thi Tra An da
hé tr¢ chiing ddi ching E. coli ATCC 25922, hai
ban Ha My va Nguyén Hoang Tién (DH14CT) da
hd trg cac thi nghiém.
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