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Tém tat. Nghién ctru duoc thue hién nhim danh gia déc diém nhay cam khéng sinh ctia cac chung
Streptococcus agalactine phén 1ap tie ca diéu hong (Oreochromis sp.) nudi tai thanh phd Hai Phong, thanh
phé Hué va tinh An Giang, Viét Nam. Téng cdng 21 chung S. agalactine duoc dinh danh dwa trén déc
diém hinh thai, sinh hod va giai trinh tu gen 165 rRNA. T4t ca cac chung phan lap déu nhay vodi cac
khang sinh  tetracycline, clarithromycin, azithromycin, chloramphenicol,  ampicillin,
amoxicillin/clavulanate, cefotaxime, cephalexin, penicillin, va lincomycin. Nguoc lai, hién twgng khang
déi véi florfenicol (FLO) va trimethoprim/sulfamethoxazole (SXT) dwgc ghi nhan ¢ ca ba viing nghién
cty, trong d6 ty 1€ khang SXT cao nhat, dao dong tir 28,57-42,86%. Cac chung da khang khang sinh chi
duoc phét hién tai Hai Phong va An Giang, véi chi s6 da khang khang sinh (Multiple Antibiotic
Resistance — MAR) cao hon so v6i Hué, phan anh kha néng chiu ap luc stt dung khang sinh tai hai khu
vize nay 6 thé cao hon. Két qua nghién cttu cung cdp co sé khoa hoc cho viéc st dung khang sinh hop
ly va gop phéan xay dung céc chién lugc quan ly hiéu qua bénh do S. agalactise trén ca diéu héng nudi &
Viét Nam.
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Abstract. This study evaluated the antimicrobial susceptibility profiles of Streptococcus agalactiae isolates
obtained from red tilapia (Oreochromis sp.) farmed in Hai Phong City, Hue City, and An Giang Province,
Vietnam. A total of 21 S. agalactiae isolates were identified based on morphological and biochemical
characteristics and 16S *RNA gene sequencing. All isolates were susceptible to tetracycline, clarithromycin,
azithromycin, chloramphenicol, ampicillin, amoxicillin/clavulanate, cefotaxime, cephalexin, penicillin, and
lincomycin. In contrast, resistance to florfenicol (FLO) and trimethoprim/sulfamethoxazole (SXT) was detected
in all three study regions, with SXT showing the highest resistance rates, ranging from 28.57% to 42.86%.
Multidrug-resistant isolates were detected only in Hai Phong and An Giang, with a higher Multiple Antibiotic
Resistance (MAR) index than that observed in Hue, suggesting that antimicrobial selection pressure may be
greater in these two regions. These findings provide a scientific basis for the prudent use of antimicrobials and
contribute to the development of effective strategies for managing S. agalactiae infections in farmed red tilapia in
Vietnam.

Keywords: multidrug resistance, antimicrobial susceptibility testing, Streptococcosis, antimicrobial resistance

surveillance, aquaculture

1 Pit van deé

Ca diéu hong (Oreochromis sp.) la mot
trong nhitng d6i twong nudi nudc ngot chu luc
6 gia tri kinh t€ cao tai Viét Nam nho toc d0 sinh
tredng nhanh, kha nang thich nghi rong véi diéu
kién moi treong va nhu cau tiéu thu ngay cang
tang. Nam 2024, kim ngach xuat khau c4 r6 phi
ctia Viét Nam dat hon 41 triéu USD, tang 138%
so vOi nam trude, trong do, ca diéu hong dong
gop khoang 13 triéu USD, tang 20% [1]. Hién
nay, ca diéu hong dwgc nudi phd bién ¢ nhiéu
dia phuong, dic biét khu vuc Dong bang song
Ctru Long, noi tap trung phan 16n san lwong nuoi

thuwong pham [2].

Trong nhitng ndm gan day, bénh lién cau
khudn do Streptococcus agalactiae gay ra duoc xem
la moét trong nhitng bénh nhiém khuan nghiém
trong nhét trén ca diéu hong, gay nhiéu thiét hai va
dat ra thach thirc 16n d6i voi sw phat trién bén ving
cua nganh nudi trong thuy san. Bénh thuong bung
phat nhanh, gay ton thuong nghiém trong dén hé
than kinh va ndi tang cua ca nhw xudt huyét, viém
mang nao, 16i mat..., véi ty 1& chét cao trong thoi
gian ngéan, dan dén thiét hai kinh t& ddng k& cho
ngudi nudi [3,4]. Trong thuc tién nuoi trong thiy
san, khang sinh van dugc st dung phd bién nhuw
mot bién phdp chinh dé diéu tri bénh do S.

agalactiae gay ra. Tuy nhién, viéc st dung khang
sinh kéo dai va thiéu kiém soat da tao dp luc chon
loc d6i véi vi khuan, lam gia ting hién tuong
khang khéng sinh cua vi khuan gay bénh, tir d6
lam giam hiéu qua diéu tri, ting nguy co tai phat
dich bénh va tiém &n rai ro d6i vdi sttc khoe con
nguoi cling nhu moi treong nudi trong thuy san
[5- 7].

Mot s& nghién ctru trong nudc da danh gia
dac diém khang khang sinh cua S. agalactiae trén ca
16 phi va ca diéu hong. Tuy nhién, cac nghién cttu
nay chu yéu duoc thuc hién tai ting dia phuong
riéng 1é va chi khao sat sd luong han ché céc loai
khang sinh [3, 8, 9]. Bén nay, chua ¢ nghién cttu so
sanh mttc d6 nhay cam khang sinh ctia S. agalactiae
phan lap tir cac vung nudi ca diéu hong dai dién o
Viét Nam stz dung cling mot quy trinh phan lap, dinh
danh va danh gia tinh nhay cam khang sinh. Vi vay,
nghién cttu nay dwoc thuc hién nhim danh gia dac
diém nhay cam khang sinh cuia cac chung S. agalactiae
phan 1ap tir ca diéu hong tai ba vung nuéi dai dién
cho khu virc mién Bac, mién Trung va Déng bang
song Ctru Long, dong thoi phan tich chi s& da khang
khang sinh nham cung cap co sd khoa hoc cho viéc
stt dung khéng sinh hop ly va hd tro xay dung cac
chién luoc quan ly hiéu qua bénh streptococcosis

trong nuoi ca diéu hong.
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2 Vatliéu va phuwong phap
21 Vitliéu

Téng cong 21 chung S. agalactiae dwge phan
1ap tir ¢4 diéu hong cd biéu hién bénh dién hinh nhw
mat 16, xuat huyét trén bé mat co thé (Hinh 1). Cac
mau duoc thu ngﬁu nhién tir cic co s& nudi xuat hién
d&u hién bénh ¢ thanh phd Hai Phong (7 chung,
HP1-HP7), thanh phd Hué (7 chung, H1-H7), va tinh
An Giang (7 chung, AG1-AG?) trong khoang thoi
gian tlr thdng 6 ndm 2025 dén thang 5 ndm 2026. Moi
chung dwoc phan lap tir mot ca thé ca bénh khac
nhau.

Hinh 1. Ca diéu hong mac bénh streptococcosis

v6i biéu hién mét 16i va duc giac mac

Moi treong nudi cdy gom: Tryptic Soy Agar
(TSA), Tryptic Soy Broth (TSB), Mueller — Hinton
Agar (MHA) (Himedia, An D9). Moi treong MHA
duoc bd sung 5% mau ctru d€ danh gia tinh nhay
cam khéng sinh bang phuong phép khuéch tan trén
dia thach. Muoi bon dia giay khang sinh do Cong ty
TNHH Dich vu va thuwong mai Nam Khoa (Viét
Nam) san xuat duoc stt dung dé€ xac dinh kiéu hinh
khang khang sinh ctia cac chung S. agalactige, duwoc
trinh bay chi tiét ¢ Bang 1.
2.2 Phwong phap
a. Phén 14p va dinh danh vi khuan

Mau cé diéu hong c6 ddu hiéu dién hinh ctia
bénh streptococcosis dugc thu tai 9 co s6 nudi, gom 3
o sO 0 tinh An Giang, 3 co s ¢ thanh phd Hai Phong
va 3 co sd ¢ thanh phd Hué. Ca duoc khtr tring bé mat
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béng con 70%, sau d6 18y mau nao va than bang dung
cu vo trung va cdy trén moéi truong TSA, G & 28 °C
trong 24 gio.

Céac khuan lac nghi ngo thude chi Streptococcus
dugc cay chuyén trén moéi truong TSA dé tao dong
thuan va tidng sinh trong mdi truong TSB. Vi khuan
duoc dinh danh so bd dua trén dic diém hinh thai
khuan lac trén TSA va moi treong chon loc Strep B
(HiMedia, India), két hop véi nhudm Gram va thi
nghiém phan nhém Lancefield (Lancefield grouping
test) bang phan ting ngung keét latex (Lancefield latex
agglutination test) stz dung bd kit Streptex™ Rapid
Test Kit (Remel Europe Ltd., Kent, UK). Cac chung S.
agalactige tao khudn lac mau xanh dic trung trén moi
treong GBS agar va thuoc nhém B theo phan loai
Lancefield. Viéc dinh danh dén loai dwoc thuc hién
béng giai trinh tw gen 165 rRNA tai Cong ty Ktest (Viét
Nam). DNA ttr dong vi khudn thuan duoc tach
chiét bang kit AccuRive SDNA/RNA Prep (Khoa
Thuong), sau do trinh tw gen 16S rRNA duoc nhan
ban bang cap moi 27F (5
AGAGTTTGATCCTGGCTCAG-3") va 1492R (5'-
ACGGCTACCTTGTTACGACTT-3'), twong ung
véi cdp moi fD1 va rP2 duwoc mo ta boi Weisburg
va cdng su (1991) [10]. San phdm PCR cua gen 165
rRNA sau khi khuéch dai dwgc giai trinh ty b%mg
nén tang Oxford Nanopore Technologies (ONT).
Trinh tw nucleotide dwoc so sanh vdi co s& dit liéu
GenBank béang cong cu BLASTn ctia NCBI dé xac
dinh chinh x4c loai vi khuén [11-13]. Két qua dinh
danh duwoc xac dinh khi cac trinh ti thu dwoc c6 do
twong dong > 99% véi S. agalactiae trén NCBI
Chung vi khuan sau khi dinh danh dwoc bao quan
trong glycerol 20% & —-80 °C dé st dung cho cac thi
nghiém tiép theo.

b.  Daénh gia dic di€ém nhay cam khang sinh cua
cac chung S. agalactiae

bdc diém nhay cam khang sinh ctia céc
chting S. agalactie dwoc xac dinh bang phuong
phap khuéch tan trén dia thach (Kirby-Bauer).

biéu kién nudi cdy dwgc thuc hién theo
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Uwizeyimana va cs. (2020) [14], két qua khang sinh
d6 duoc dién giai dua trén tiéu chuan CLSI M100
— Performance Standards for
Susceptibility Testing (CLSI, 2024) [15]. T4t ca cac

mau vi khuan thu duoc tir ba vung nudi duoc xi

Antimicrobial

ly, phan 1ap va danh gia trong cung diéu kién
phong thi nghiém nham han ché sai s gitta cac lan

thtt nghiém.

Cac chung S. agalactine droc nudi tang sinh
trong moi truong TSB, & 28 °C, t8c dd lic 150
vong/phat trong 24 gio (SK-L330-Pro, DLAB
Scientific Lnc, My). Huyén phu vi khuan sau nudi
dugc chuan hda dén mat d6 twong dwong chuan 0,5
McFarland (= 1 x 108 CFU/mL) béng dung dich NaCl
0,85% vo trung. Sau d6, 100 pL huyén phu vi khuan
dugc dan déu trén bé mit dia MHA b6 sung 5% mau
ctru bang tém bong vo truing, sau d6 dat cac dia gidy
tam khang sinh 1én bé mat thach va t ¢ 28 °C trong
24 gio. Sau thoi gian 1, duong kinh vong khang
khuin dugc do (mm) va két qua dugc phan loai
thanh nhay (Susceptible, S), trung gian (Intermediate,
I) hodc khang (Resistant, R) theo tiéu chudn CLSI

M100. Mbi chting vi khudn dugc danh gid voi ba Ian
lap doc lap. Hiéu lyc cta cac dia khang sinh duogc
kiém sodt bang chung chuan S. preumonize ATCC
49619 theo huéng dan ctia CLSL. Danh muc 14 loai
khang sinh stt dung trong nghién cttu dwgc trinh bay
0 Bang 1.

Chi s6 da khang khang sinh Multiple
Antibiotic Resistance (MAR) index dwogc tinh theo
cong thirc ctia Krumperman (1983) [16]:

MAR =7 (1)

Trong d6: a: s6 khang sinh ma mét chung vi khuan
khang; b: tong s6 khang sinh duoc thit nghiém

Ty 1é chuing da khang (Multidrug resistance,
MDR) dwoc xac dinh theo tiéu chi ciia Magiorakos
va cs. (2012) [17], trong d6 chung vi khudn duoc
xem la da khang khi khang it nhat mot khang sinh
thudc ba nhom khang sinh tro 1én. Ty 1€ MDR duoc
tinh theo cong thitc:

MDR (%) _ S6 chung da khang

X100 (2)

Téng s6 ching kiém tra

Bang 1. Cac loai khang sinh str dung dé danh gia kiéu hinh khang khang sinh ctia cac ching S. agalactiae

STT Nhém thudc khang sinh Tén thudc khang sinh Tén viét tat Nong d
1 Tetracycline Doxycycline DOX 30 ug
2 Tetracycline TET 30 ug
3 Clarithromycin CLR 15 pg
4 Macrolide Erythromycin ERY 15 ug
5 Azithromycin AZM 15 ug
6 Phenicol Chloramphenicol CHL 30 ug
7 Florfenicol FLO 30 ug
Ampicillin AMP 10 ug
9 p-lactam Penicillin PEN 101U
10 Cefotaxime CTX 30 ug
11 Amoxicillin-Clavulanate AMC 20/10 ug
12 Cephalexin LEX 30 ug
13 Sulfonamide Trimethoprim/Sulfamethoxazole SXT 1.25/23.75 ug
14 Lincosamide Lincomycin LIN 15 pg
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c Phuong phép xtt 1y s6 liéu

SSlidu duoc tong hop va xtz Iy bang phan mém
Microsoft Excel 2013 va IBM SPSS Statistics 26.0 (IBM
Corp., Armonk, NY, Hoa Ky). Két qua dénh gia tinh
nhay cam vo6i khang sinh dugc phén loai thanh ba
mttc: nhay (Susceptible, S), trung gian (Intermediate, I)
va khang (Resistant, R) theo tiéu chuan cua CLSI
M100. Ty Ié nhay, trung gian va khang ctia tirng khang
sinh duoc tinh cho tlng viing nuoi va biéu dién dudi
dang phéan tram (%). Chi s& da khang khang sinh
(Multiple Antibiotic Resistance, MAR) duoc tinh cho
tteng chiing, sau d6 xac dinh gia tri trung binh + d6 1éch
chuén (Mean + SD) va khoang dao dong (Min—Max)
theo ting vuing. Su khac biét vé ty 1é khang khang sinh
gita cac viing nudi duoc danh gia bang phép kiém
Fisher's exact test voi mitc y nghia thong ké xac dinh &
p < 005 Ban d6 nhiét (heatmap) st dung goi
pheatmap trong phan mém R 4.6.0 dugc xay dung
nham truc quan héa kiéu hinh khang khéng sinh ctia

cac chuing S. agalactiae.
3 K&t qua va thao luin

3.1 K&t qua phan lap, dinh danh vi khuén S.
agalactiae

Ttr cac mau ca diéu hong c6 déu hiéu dién hinh

ctia bénh streptococcosis thu tai cac co so nudi ¢ thanh
phd Hué, thanh phd Hai Phong va tinh An Giang, da

phan lap dwoc 21 ching S. agalactiae. Ty 1€ phan lap
dao dong ttr 77,8 — 87,5%, trong d6 cao nhat tai Hué
(87,5%) (Bang 2).

Bang 2. S& luong chung S. agalactiae phan lap theo

vung nuoi
Ving nuéi  S6 miu khio S6 lugng chiing S.
sat agalcatiae
Hué 8 7 (87,5%)
Hai Phong 9 7 (77,8%)
An Giang 9 7 (77,8%)

Trén moi truong TSA, cac ching phan lap
phat trién thanh khuan lac hinh tron, mau tring
duc, bé mit nhén, ria nguyén, duong kinh khoang
0,5-1 mm sau 48 gio nudi cdy ¢ 28 °C (Hinh 2A).
Khi nudi trén moi treong chon loc Strep B, cac
chuing tao khuan lac ¢6 mau xanh dac trung (Hinh
2B). Két qua tht nghiém phan nhom Lancefield
cho thdy toan bd 21/21 chung déu thudc nhém B
(Hinh 2C), xac nhan cac chung phan lap la
Streptococcus agalactiae (Group B Streptococcus -
GBS). Quan sat tiéu ban nhudm Gram cho thay vi
khuén c6 ddc tinh Gram dwong, hinh cau, thuong
phén bg thanh tung cap hodc tao thanh cac chudi
ngan (Hinh 2D).

Hinh 2. Dic diém hinh théi ctia Streptococcus agalactiae phan lap tir ca diéu hong. A. Khuan lac trén moi

truong TSA; B. Khuan lac trén moi treong chon loc Strep B sau 24 gio nudi cdy ¢ 28 °C; C. Vi khuan phan

tng ngung két nhom B khi thir Lancefield test; D. Té bao vi khuan bat mau Gram dwong (Gram-positive),

sap x&p thanh chudi hodc timg cip (vat kinh 100x).
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Trong s6 21 chung phan lap, chin ching dai
dién (03 chtng tir mdi tinh: An Giang, Hai Phong
va Hué) duoc lwa chon giai trinh tw gen 16S RN dé
dinh danh loai va phan tich méi quan hé phat sinh
loai. Do tat ca cac chung phén lap c6 dac diém hinh
thai khudn lac, két qua nhudém Gram va phan tng
phan nhém Lancefield twong dong, viéc giai trinh
te dwgc thuc hién trén cac chung dai dién (03
ching/ dia diém) thay vi toan b cac chung phan

lap.

Két qua giai trinh tu gen 16S rRNA cua chin
chung dai dién cho thdy cac trinh tu thu duoc c6
do twong dong tir 99,735-99,867% véi S. agalactiae
trén co s¢ dit liéu GenBank ctia NCBI, qua dé xac
nhan két qua dinh danh cac chung dai dién la S.
agalactine (Hinh 3). Phan tich cay phat sinh loai dya
trén trinh tw gen 16S rRNA cho thdy tat ca cac

chung vi khuan phan lap (H1, H2, H5, HP1, HP4,
HP7, AG1, AG3 va AG6) déu nam trong cung mot
nhanh voéi cac chiung S. agalactiae tham chiéu dwoc
cong bo trén GenBank, dong thoi tach biét rd rang
voi S. iniae va Lactococcus garvieae dugc sit dung
lam nhém ngoai (outgroup). Két qua nay khang
dinh cac chung phan lap thudc loai S. agalactiae.
Trong néi bd nhanh S. agalactiae, cac chung phan
lap dwoc chia thanh hai cum nhé va cé quan hé di
truyén gan voi cac ching tham chiéu nhu YF-1, TO
S03, BHC-1, TSG002 va YF-3. Tuy nhién, gia tri
bootstrap tai nhiéu nat phan nhanh tuwong ddi
thap, phan anh tinh bao toén cao ctia gen 16S rRNA
va cho thdy gen nay c6 kha nang phan biét han ché
gitta cac chung trong cung mot loai. Do d6, cay
phat sinh loai chu yéu cé y nghia xac nhan dinh
danh loai hon la danh gia sy khac biét di truyén
gitta cac chung phan lap.

AGE

HP7

JQ990154 1 Streptococcus agalactiae strain YF-1 16S rRNA
AG3

H2

H5

KP729640.2 Streptococcus agalactiae strain TOS03 16S rRNA
H1

AG1

HP1

HP4

JQI90156.1 Streptococcus agalactiae strain BHC-1 16S rRNA
KF826095.2 Streptococcus agalactiae strain TSG002 16S rRNA
KP729639.2 Streptococcus agalactiae strain TOS02 16S rRNA
JQ990155.1 Streptococcus agalactiae strain YF-3 16S rRNA
KP729641.2 Streptococcus agalactiae strain TOS04 16S rRNA
MF037772.1 Streptococcus agalactiae strain HAQH1336 16S rRNA

— LR761340.1 Streptococcus agalactiae partial 16S rRNA
L NR 117503.1 Streptococcus agalactiae ATCC 13813 16S rRNA

AB551241.1 Streptococcus iniae gene for 16S rRNA
AB012306.1 Lactococcus garvieae gene for 16S rRNA

Hinh 3. Cay phat sinh loai dwoc xay dung ttr dit liéu trinh tw gen 16S rRNA

10
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Két qua cho thdy ty 1€ phan lap S. agalactiae tix
ca diéu hong cé biéu hién dién hinh cua bénh
streptococcosis cao c6 thé lién quan dén viéc cdc mau
dugc thu tir ca c6 biéu hién lam sang dién hinh cua
bénh, dong thoi nao va than la hai co quan dich
thuong c6 mat do vi khuan ki sinh cao trong qua trinh
nhiém bénh lam tang kha nang phan lap thanh cong.
Két qua nay phu hop véi nghién ctru ctia Pham Hong
Quan va cs. (2013) [18], Nguyén Ngoc Phudc va cs.
(2019) [3], trong d0 S. agalactiae cling duoc phan lap
véi ty 1é cao tir ca 16 phi do méc bénh tai thanh phd
Hué va mot 3 tinh mién bac Viét Nam cho thdy két
qua nghién cttu ¢ tinh nhat quan véi cac khao st
triede day tai Viet Nam. Diéu nay tiép tuc khang dinh
S. agalactiae van la tic nhan gay bénh phd bién trén ca
16 phi nudi ¢ Viét Nam va can duoc gidm sat thuong
xuyén nham phuc vu cong tac chdn doén va phong,

chong dich bénh. Viéc phan lap thanh cong cac

khudn, gép phan phan anh thyc trang khang
khang sinh trén ca diéu hong nudi tai Viét Nam.

3.2 Pic di€m nhay cdm khang sinh ctia S.
agalactiae

a. Pic diém nhay cdm khéang sinh ctia cac
chang S. agalactiae theo viing nu6i

Két qua danh gia tinh nhay cam khang sinh
cua 21 chuing S. agalactiae phan lap tir ca diéu hong
tai thanh phd Hai Phong, thanh phé Hué, va tinh
An Giang duoc trinh bay ¢ Bang 3, Bang 4 va Bang
5. Nhin chung, cac chiing vi khuan déu nhay véi
phan 16n cac khang sinh thudc nhom tetracycline,
macrolide, (3-lactam va lincosamide. Hién twong
khang chu yéu dugc ghi nhan ddi véi florfenicol
(FLO) va trimethoprim/sulfamethoxazole (SXT),
trong d6 cac chung vi khudn S. agalactiae phan lap

duoc & 3 vung nuodi ¢é ty 1¢é khang cao nhat ddi voi

chung S. agalactiae tit ba ving nudi dai dién tao co SXT.
sO d€ danh gia ddc diém khang khang sinh cta vi

Bang 3. Muic d0 khang khang sinh cta vi khuan S. agalactiaze phan 1ap trén ca diéu hong tai Hai Phong

Nhom khang Tén khang Nhay Trung gian Khang
sinh sinh S6 ching Tylé  SGchung Tylé  S6 ching Ty lé
(%) (%) (%)
Tetracycline DOX 6 85,71 1 14,29 0 0
TET 7 100 0 0 0 0
CLR 6 85,71 1 14,29 0 0
ERY 4 57,14 2 28,57 1 14,29
Macrolide AZM 5 71,43 2 28,57 0 0
Phenicol CHL 4 57,14 3 42,86 0 0
FLO 3 42,86 2 28,57 2 28,57
AMP 4 57,14 3 42,86 0 0
p-lactam PEN 6 85,71 1 14,29 0 0
CTX 6 85,71 1 14,29 0 0
AMC 6 85,71 1 14,29 0 0
LEX 5 71,43 2 28,57 0 0
Sulfonamide SXT 2 28,57 2 28,57 3 42,86
Lincosamide LIN 7 100 0 0 0 0

cac khang sinh thudc nhém {-lactam c6 ty 1é nhay
dao dong tir 57,14-85,71%. Hién twong khang tap
trung chu yéu o trimethoprim /sulfamethoxazole
(42,86%) va florfenicol (28,57%). Ngoai ra, mot
chung khang erythromycin (14,29%) cling duoc

Két qua nghién cttu trén cac mau ca phan lap
tai Hai Phong cho thay cac chung S. agalactiae van
duy tri ty 1é nhay cao v6i phéan 16n cac khang sinh
khao sat (Bang 3). Tét ca cac chung déu nhay véi

tetracycline (TET) va lincomycin (LIN), trong khi
ghi nhan.
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Bang 4. Mtic d6 khang khang sinh ctia vi khuan S. agalactiae phan 1ap trén ca diéu hong tai Hué

Nhom khang Tén khang Nhay Trung gian Khang
sinh sinh S6 Ty lé S6 Ty le S6 ching Ty 1& (%)
ching (%) ching (%)

Tetracycline DOX 5 71,43 2 28,57 0 0

TET 6 85,71 1 14,29 0 0

CLR 7 100 0 0 0 0

ERY 5 71,43 2 28,57 0 0

Macrolide AZM 6 85,71 1 14,29 0 0

Phenicol CHL 5 71,43 2 28,57 0 0
FLO 4 57,14 2 28,57 1 14,29

AMP 4 57,14 3 42,86 0 0

[-lactam PEN 7 100 0 0 0 0

CTX 7 100 0 0 0 0

AMC 5 71,43 2 28,57 0 0

LEX 4 57,14 3 42,86 0 0
Sulfonamide SXT 1 14,29 3 42,86 3 42,86

Lincosamide LIN 7 100 0 0 0 0

Céc chung S. agalactiae phan 1ap tai Hué thé nhan ching khang ddi voi cac khang sinh thuge
hién mtrc d6 nhay cao v6i hau hét cac khang sinh nhém tetracycline, macrolide, p-lactam va
duoc khao sat (Bang 4). Ty 1é nhay dat 100% ddi

voi  clarithromycin  (CLR), penicillin (PEN),

lincosamide. Tuy nhién, da xuat hién hién tuwong
khang d6i véi  florfenicol  (FLO) va
trimethoprim/sulfamethoxazole (SXT), v6i ty 1€ Ian

cefotaxime (CTX) va lincomycin (LIN). Khong ghi
lwot 1a 14,29% va 42,86%.

Bang 5. Mitic do khang khang sinh ctia vi khuan S. agalactine phan lap trén ca diéu hong tai An Giang

Nhom khang  Tén khang Nhay Trung gian Khang
sinh sinh S6 Tylé (%) S6ching Ty lé (%) S6 Ty 1€ (%)
ching ching
Tetracycline DOX 4 57,14 2 28,57 1 14,29
TET 5 71,43 2 28,57 0 0
CLR 6 85,71 1 14,29 0 0
ERY 3 42,86 2 28,57 2 28,57
Macrolide AZM 5 71,43 2 28,57 0 0
Phenicol CHL 4 57,14 3 42,86 0 0
FLO 3 42,86 3 42,86 1 14,29
AMP 4 57,14 3 42,86 0 0
[B-lactam PEN 5 71,43 2 28,57 0 0
CTX 7 100 0 0 0 0
AMC 5 71,43 2 28,57 0 0
LEX 3 42,86 2 28,57 2 28,57
Sulfonamide SXT 2 28,57 3 42,86 2 28,57
Lincosamide LIN 7 100 0 0 0 0

Céac chung S. agalactiae phan lap tai An Giang khang sinh (Bang 5). Cefotaxime (CTX) va
c6 mirc d6 nhay khong dong déu gitra cac nhom lincomycin (LIN) duy tri ty 1é nhay 100%, trong khi
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cac khang sinh ampicillin (AMP), penicillin (PEN)
va amoxicillin/clavulanate (AMC) c6 ty 1€ nhay tte
57,14-71,43% va khong ghi nhan chung khang.
Nguoc lai, hién twong khang duoc ghi nhan doi véi
doxycycline  (DOX), erythromycin  (ERY),
florfenicol ~ (FLO),  cephalexin  (LEX) va
trimethoprim/sulfamethoxazole (SXT), véi ty 1é
khang dao dong ttr 14,29-28,57%.

b. So sanh kiéu hinh khang khéang sinh giita
cac vung nudi

Két qua tong hop kiéu hinh khang khéng
sinh cta 21 chung S. agalactiae duoc thé hién trén
Heatmap (ban d6 nhiét) (Hinh 4). Heatmap cho

---------=-I- HPe

thay phan 16n cac chung S. agalactise déu nhay véi
cac khang sinh thudéc nhém f(-lactam va
lincosamide, trong khi hién twong khang tap trung
cha yéu ¢ sulfamethoxazole/trimethoprim (SXT),
florfenicol (FLO) va erythromycin (ERY). Khong
ghi nhan sy phan cum ro rét cta cac chung theo
vung dia ly, cho thdy kiéu hinh khang khang sinh
cua S. agalactiage c6 xu hudng phan bs xen ké gitra
cac vung nudi. Tuy nhién, mét sd chung riéng 1é
mang kiéu hinh khang nhiéu khang sinh da duoc
ghi nhan tai Hai Phong va An Giang, trong khi cac
chiang phan lap tai Hué€ nhin chung c¢é xu hudng
nhay cam véi hau hét cac khang sinh duoc khao
sat.

Region
- HaiPhong
H3 . Hue
-- Ha . AnGiang

HP3

AG3

Hinh 4. Heatmap biéu dién kiéu hinh khéng khéng sinh ctia cdc chting S. agalactiae phan 1ap tir ca diéu hong
tai thanh phd Hai Phong, thanh phd Hug, va tinh An Giang. (Mau xanh biéu thi chting nhay (S), mau vang biéu
thi chung trung gian (I) va mau do biéu thi chung khang (R)).

c.  Chisd da khang khang sinh (MAR) va ty 1&
chung da khang (MDR)

Chi s6 MAR trung binh cta cac chung S.
agalactiae tang dan tie Hué (0,09 + 0,04), ti€p theo la

Hai Phong (0,16 + 0,04) va cao nhét tai An Giang (0,21
+0,08) (Bang 6). Khoang dao dong gia tri MAR ciling
o6 xu huéng tang tir Hud (0,07-0,14) dén Hai Phong
(0,14-0,21) va An Giang (0,14-0,29).

Bang 6. Chi s6 da khang khang sinh (MAR) ctia cac chung S. agalactiae phan lap tir ca diéu hong tai ba viing nudi.

N y TB MAR *+ SD MAR (Min-Max)
Viing nuoi
Hai Phong 0,16 0,04 0,14-0,21
Hué 0,09 £ 0,04 0,07 -0,14
An Giang 0,21 + 0,08 0,14-0,29
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Ty lé chiing da khang khang sinh (MDR) duoc
trinh bay 6 Bang 7. Chting da khang chi duwoc ghi nhan
tai Hai Phong va An Giang, véi ty 16 Ian luot 1a 14,29%
va 28,57%, trong khi khong phat hién ching da khang

tai Hué. Xu hudng nay phu hgp véi xu hudng gia tang
ctia chi s6 MAR gitta cac vung khao sat, trong d6 An
Giang vira c6 gia tri MAR cao nhat vira ghi nhén ty 1¢
chung da khang 16n nhat.

Bang 7. Ty 1é chung S. agalactine da khang khang sinh (MDR) tai ba viing nudi

Ving S6 chiing da khing Ty 1é da khéng (%)
Hai Phong 1 14,29

Hué 0 0
An Giang 28,57

Hién twong khang khang sinh da xuat hién doi
véi  trimethoprim/sulfamethoxazole  (SXT) va
florfenicol (FLO), trong d6 ty 1¢ khang cao nhat doi
v0i SXT duge ghi nhan ¢ ca ba vung khao sat. Két qua
nay twong dong voi nghién cttu ctia Truong Dinh
Hoai va cs. (2024) [19], khi S. agalactiae phan lap tte ca
r6 dong cling cé ty 1é khang cao nhat doi véi SXT
(409%), dong thoi ghi nhan cac ching khang
erythromycin va florfenicol. Twong tw, Dang Thi Hoa
va cs. (2023) [20] ciing ghi nhan ty 1é khang cao doi
voi SXT & S. agalactiae phan lap tir éch Thai Lan.
Nhitng két qua nay cho thdy han ché€ d6i véi hiéu qua
st dung SXT trong diéu tri bénh do GBS gay ra trén
nhiéu d6i tegng thuy san.

Céc chung phan lap tai An Giang c6 chi s&
MAR va ty 1é chung da khang (MDR) cao hon so
v6i Hué€ va Hai Phong, phan anh nguy co chiu ap
lic st dung khang sinh 1én hon tai khu vuc nay.
Theo Krumperman (1983), gia tri MAR > 0,2 cho
thdy vi khudn cé thé c¢é ngudn goc tir moi trueong
thuong xuyén tiép xtac v6i khang sinh. Mac du
phan 16n cac khéng sinh khao sat van duy tri hiéu
qua d6i v6i S. agalactiae, sg xuat hién ctia cac ching
khang va da khang nhan manh sy can thiét phai
giam sat dinh ky tinh nhay cam khang sinh va lwa
chon khang sinh dwa trén két qua khéng sinh d6
nham nang cao hiéu qua diéu tri va han ché€ sy lan
truyén vi khuan khang thudc trong nudi ca diéu
hong.
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4  Kétluan

Nghién cttu da phan 1ap va dinh danh duoc 21
chung S. agalactiae tlr ¢4 diéu hong nuoi tai ba vung:
Hai Phong, Hué€ va An Giang, dong thoi danh gia dac
diém nhay cam khang sinh va chi sd da khang khang
sinh cta cac chiung phan lap. Cac chung phan lap
nhay cam véi phan 16n cac khang sinh thuéc nhém
[-lactam, tetracycline, macrolide va lincosamide,
nhung da xudt hién hién tegng khang khang sinh d6i
véi  doxycycline (DOX), cephalexin (LEX),
(ERY), (FLO) wva
trimethoprim/sulfamethoxazole (SXT), trong d6 s6

erythromycin florfenicol
lwong chuing S. agalactine khang voi SXT c6 ty 1€ cao
nhét & ca 3 vung nudi. Cac ching phéan lap tai An
Giang co gia tri MAR va ty 1é chtiing da khang (MDR)
cao hon so véi Hué va Hai Phong, goi y rang ap luc
chon loc khéng sinh tai khu vuc nay ¢6 thé 16n hon 2
vung nudi con lai. Két qua nghién cttu cung cap co so
khoa hoc cho viéc Iira chon khang sinh hop ly va xay
dung chuong trinh gidm sat khang khang sinh doi
V0i S. agalactiae trong nudi ca diéu hong tai Viét Nam.

Loi cam on
Nghién cttu nay la m¢t phan két qua ctuia dé
tai cdp Pai hoc Hué “Nghién ctu doc luc va kha
nang khang khang sinh cta vi khuan Streptococcus
agalactiae gay bénh 16i mat, xuat huyét trén ca diéu
hong (Oreochromis sp.)” ma s6 DHH 2026 — 02 - 198.
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