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TOM TAT

Nghién ctru duoc thue hién nham phan 1ap vi khuan Streptococcus agalactiae giy bénh trén
ca rd dong, xac dinh céac dic diém bénh i dic trung va mirc d khang khang sinh cta vi khuén
gdy bénh. Tong $6 63 mau ca co biéu hién bénh da dugce thu tir 22 hd nudi ca rd dong & Ha Noi,
Hung Yén va Hai Duong de dua vao nudi cay vi khuan, sau do da thu duge 53 chung vi khuan
phat trién chiém wu thé, déu 13 vi khuin Gram duong, dang lién cau khuén. Qua trinh dinh danh
béng hinh thai, sinh hoa va giam dinh bang PCR di dinh danh thanh céng 22 chung vi khuan S.
agalactiae dai dién. Card ddng nhiém S. agalactiae c6 cac trigu chirng va bénh tich dic trung nhu
den than va xuat huyét trén da (69,8 — 77 4%), mét xuit huyet va 16i duc (52, 8%) ndi quan sung
va xuat huyét (58,5%). Cac chung vi khudn thu duoc c6 muc nhay cao v6i 2 loai khang sinh
Amoxicillin va Doxycycline, c¢6 mirc khang cao nhit véi Sulfamethoxazole/Trlmethopnm
(40,9%) va tr 13,6 — 27,2% s6 chung khang voi khang sinh Erythromycin, Florfenicol va
Oxytetracycline. Két qua nghlen ctru la co s quan trong cho qua trinh chén doan, phong va diéu
tri bénh do S. agalactiae trén c4 ro dong.

Tir khéa: cd ré dong, khing khdng sinh, Streptococcus agalactiae.

ISOLATING AND EVALUATING THE ANTIBIOTIC RESISTANCE LEVEL
OF Streptococcus agalactiae — A SPECIES OF BACTERIUM CAUSING
INFECTIONS IN CLIMBING PERCH (Anabas testudineus)

ABSTRACT

The present study aims to isolate Streptococcus agalactiae bacterium, which causes infections
in climbing perch, and assess clinical-pathological characteristics of infected fish and the level of
antibiotic resistance of the bacteria. A total of 63 diseased fish samples were collected from 22
climbing perch farming households located in Hanoi, Hung Yen, and Hai Duong for bacterial culture,
which resulted in 53 isolates of Gram-positive streptococci . 22 representative isolates of S. agalactiae
were successfully identified, using morphological, biochemical, and PCR identification... The
infected fish showed the distinctive symptoms and clinical signs of a darkly pigmented body and the
haemorrhaging of their skin (69.8 — 77.4%), as well as the eyes with haemorrhaging and exophthalmia
(52.8%); the internal organs are swollen with signs of haemorrhage (58.5%). The bacterial isolates
exhibited a high sensitivity to Amoxicillin and Doxycycline, while they presented the highest
resistance to Sulfamethoxazole/Trimethoprim (40.9%), and from 13.6 to 27.2% of the isolates were
resistant to Erythromycin, Florfenicol, and Oxytetracycline. The research results are important in the
diagnosis, prevention, and treatment of diseases caused by S. agalactiae in climbing perch.

Keywords: antibiotic resistance, climbing perch, Streptococcus agalactiae.
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1. PAT VAN BE

Ca 16 ddng (Anabas testudineus) d& nudi,
thit thom ngon, c6 thé ché bién thanh nhiéu
mon an duoc nhidu nguoi wa chudng. Do vay,
nhitng nim gan day, cic mo hinh nudi cé rd
ddng di mang lai gi4 tri kinh té cao hon mot
s6 loai ca truyén thong khac. Trude kia, ¢4 ro
ddng chu yéu dugc nudi ¢ cac tinh phia Nam
nhu An Giang, Déng Thap, Can Tho, Hau
Giang. Trong thoi gian gin day, c4 ré dong
da thu hut sy quan tAm ciia nhiéu ngudi nudi
& cac tinh mién Bac nhu Hai Duong, Hung
Yén, Thai Binh, Ha Ngi,... va da tr¢ thanh
dbi twong nudi quan trong véi quy md va san
luong c4 r6 dong tai khu vuc nay ngay cang
tang. Tuy nhién, khi dién tich nu6i tham canh
ca rd dong gia ting nhanh, dong thoi trong
qua trinh nudi, nguoi nudi thuong tan dung
ngudn chat hiru co tir hé thdng chian nudi,
nudi két hop véi vit, éch da lam cho c4 16
déng nhim nhiéu loai bénh nhu giun tron
(Truong Pinh Hoai va cs., 2021), giun du
gai (Truong Pinh Hoai va cs., 2021), cac loai
vi khuin nhu Aeromonas sp. va dac biét la
Streptococcus agalactiae (Pang Thi Hoang
Oanh va cs., 2012).

Vi khuan S. agalactiae 13 vi khuén thudc
nhom B Streptococci (GBS), gy bénh trén ca
dong vat thuy san va dong vat trén can (Evans
va cs., 2008). Tuy di duoc biét dén tir lau
nhung tac nhan gy bénh nay van dang duoc
quan tam nghién ctru va dugc coi la bénh rat
nguy hiém ddi voi cac d6i tuong nudi thiy
san nhu o phi, trim den, 16 ddng do bénh gay
chét trén dién rong va ti 1€ chét rat cao (Poan
Thi Nhinh va cs., 2023; Kim Van Van &
Truong Dinh Hoai, 2021).

Tai Viét Nam, vi khuin S agalactiae
duogc phat hién va danh gia kha nang gy bénh
trén ca ré dong nudi 6 Pong Thap (Ping Thi
Hoang Oanh va cs., 2012). Trong nghién ctru
nay, khi sir dung néng do tiém cam nhiém 10’
CFU/c4, nhom tac gia ghi nhan ti 1¢ chét 1én
dén 70% sau 7 ngay tiém. Trong khi do, tai
Thai Lan, ao nudi ca r6 dong nhiém S.
agalactiae c6 ti 18 chét tr 10 — 40%
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(Klingklib & Suanyuk, 2017). Tuy nhién, cho
dén nay, chua cd nhiéu nghién ciru chuyén
sau vé tac nhan gay bénh nay trén ca r6 dong,
dic biét 13 tai midn Béc. Nghién ciru nay duge
thuc hién dé phan 1ap tac nhan gay bénh, danh
gia mot s6 dac diém bénh hoc va tinh trang
khang khang sinh cta vi khuan S. agalactiae
phan 1ap tir c4 r6 dong nhiém bénh nubi tai
mot s tinh mién Bic Viét Nam.

2. PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciru

Mau c4 16 dong c6 biéu hién bénh; vi
khuén S. agalactiae; cac trang thiét bi, dung
cu, hoa chit st dung trong qua trinh nubi cy,
phan lap, dinh danh va nghién ctru khang
khang sinh trén vi khuan.

2.2. Phuong phap thu miu ca bénh

Tién hanh thu mau c4 r6 ddng c6 biéu hién
bénh & 3 tinh mién Bic ¢6 hoat dong nuodi ca
16 dong phat trién 1a Ha No6i, Hung Yén va
Hai Duong. Tong sé 63 méu ca roé dong co
biéu hién 16i mét, xuit huyét dic trung dai
duoc thu tir 22 ho nudi véi s6 luong mau thu
12 3 — 5 mau/hd bao gdm: Ha Noi thu tir 5 hd
(19 mau); Hung Yén thu tir 4 ho (16 mau) va
Hai Duong thu tir 13 hd (28 méu). Cac mau
ca dugc thu ¢ dang con séng, duoc van
chuyén vé phong thi nghiém theo phuong
phap van chuyén kin.

2.3. Phuong phap nudi cy, phén lap vi khuin

Trude khi thue hién nuéi cay vi khuan, cac
mau ca bénh duogc kiém tra va tong hop cac
tri¢u ching 1am sang va bénh tich dac trung.
MaAu md néo va than ca duoc nhudm Gram dé
kiém tra sy xAm nhap cta vi khuén trong céc
m6 bao. Tién hanh nudi cdy vi khuan tir than
va ndo ca trén moi trudng Tryptic Soy Agar
(TSA, Meck) 6 28°C trong 36h (Buller,
2004). Khuan lac phat trién chiém wu thé
dugc tach va nudi cay thuan dé thyc hién quéa
trinh dinh danh vi khuén.

2.4. Phwong phap dinh danh vi khuén

Téng sb 22 chung vi khuan dai dién (01
chung/hd thu m?iu) duge lya chon dé dinh
danh tac nhan gy bénh. Quan sat hinh danh
vi khuan thuan sau nhuém Gram dudi kinh
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hién vi trong khi tinh di dong cta vi khuan
dugc xac dinh bang phwong phap soi tuoi;
cac phép thu catalase, oxidase dugc thyc hién
theo huéng dan ctiia Hugh & Leifson (1953)
va Gagnon va cs. (1959). Mot s6 dic tinh sinh
hoa khac duoc danh gia bang bo kit thir API
20 Strep (Biomerieux, Phap) theo huéng dan
ctia bo kit, két qua dugc doc sau 24h thi.

Céc ching vi khuén sau khi dugc dinh danh
thanh c6ng bang phuong phap hinh théi, sinh
hod, duoc tach chiét DNA dé dinh danh bang
ki thuat PCR. DNA cua vi khuan thuan dugc
tach bang bo kit Instagen Matrix (Bio-rad,
My) theo hudng dan trén bo kit. Qua trinh dinh
danh bang PCR vi khuan S. agalactiae st dung
primer dac hi€u, xac dinh sy ¢ mat cua gene
dich Cfb voi trinh tu doan mdi xudi
F:AAGCGTGTATTCCAGATTTCCT va mdi
nguoc  RiCAGTAATCAAGCCCAGCAA,
kich c& vung gene dich 1a 474 bp (Li va cs.,
2010). Hon dich cho 1 phan tmg PCR c6 thé
tich tong 20 pL bao gom 10 uL GoTaq®
Green Master Mix (Promega UK), 1,5 uL
moi prlmer xudbi va nguoc (ndng do 10 uM),
3 uL mau DNA vi khuén, 4 uL nuéc tach
DNA. Déi ching duong 1a chung chuin quéc
té S. agalactiae ATCC 51487, d6i ching 4m
1a mau khong DNA. Chu trinh nhiét dugc
thiét dat theo hudng dan cua Li va cs. (2010).

San pham khuéch dai DNA dugc phan
tich trén thiét bi dién di, st dung ban gel chira
1,3% agarose duoc nhudém bﬁng dung dich
Redsafe (Intron, Han Quéc). Hinh anh dién di
ban gel duoc chyp bang thiét bi analytikjena
(Upland, USA).

2.5. Phuong phap danh gia hién trang
khang khang sinh

Tt ca cac chung vi khuan sau dinh danh
thanh cong duoc st dung dé xac dinh muc d6
nhay/khang d6i v6i khang sinh bang phuong
phap khang sinh do (Bauer va cs., 1959).
Nghién cuu st dung 6 loai khang sinh dugc
phép sir dung trong nudi trong thily san gom:
Amoxicillin (Ax, 10 pg), Doxycycline (Dx,
30 pg), Erythromycin (Er, 15 pg), Florfenicol
(F1L, 20 pg) va Oxytetracycline (OTC, 30 pg),
Sulfamethoxazole/Trimethoprim (Bt, 23,75/1,25
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pg). Cac tim khang sinh véi ham luong tiéu
chuan dugc st dung cia hang Oxoid (Thermo
Fisher Scientific, UK).

Vi khuédn sau nudi ciy trén thach TSA 24h
& 28°C duoc thu vao 6ng eppendof 1 mL
chtra PBS. Dich vi khuén duoc diéu chinh vé
murc 0,5 theo thang chuén McFarland, sau d6
ria déu vi khuan 1én bé mit dia thach Mueller
Hinton Agar (MHA) bang tim bong da duoc
khir trung (CLSI, 2015). it cac tam khang
sinh twong tng 1én dia vi khuan va ¢ & nhiét
do 28°C, két qua vong vo khuén dugce do sau
36 h. Murc d¢ khang/nhay cta tung loai khang
sinh dugc x4c dinh dya trén viée d6i chiéu két
qua do vong vo khuan thu dugc véi tiéu
chudn CLSI (2015) dé chia thanh cac muc:
nhay, nhay trung binh, khang.
2.6. Phuong phap xir Ii s6 li¢u

S6 lidu vé ti 1¢ mau c4 xuét hién céc trigu
chirng, bénh tich dac trung, mac khang/nhay
ctia cac ching vi khuan ddi v6i khang sinh
dugc phan tich thong ké mé ta trén phan mém
Excel 2013.

3. KET QUA VA THAO LUAN
3.1. Két qué nudi ciy, phan 1ap vi khuin

Két qua nhudém gram, soi troi mau mé nio
va than ca ré ddng c6 biéu hién bénh déu quan
sat dugc su xudt hién cta vi khuan Gram
duong, dang lién cau khuén, nam rai rac hodc
tap trung thanh cum I6n trong moé bao (Hinh
1A, B). O mét s6 mau c4 bénh con quan sat
dugc té€ bao mo than, ndo c4 bi vi khuan xam
nhap, gay pha hity va 1am v& té bao.

Qua trinh nu6i cdy, phan lap vi khuéan tir
63 mau ca co biéu hién bénh thu dugc 53
chung vi khuan, 1a nhimng ching phat trién
chiém wu thé c6 khuén lac nho, hinh tron, ria
déu, bong, hoi 10i, mau kem, tdm hoi dam,
duong kinh tir 0,1 — 0,5 mm phat trién sau 36h
& 28°C (Hinh 1C). Nhuém Gram vi khuan
thudn quan sat duoc cic ching vi khuan
Gram duong, hinh cau, lién két thanh dang
cip hodc chudi (Hinh 1D). Cac ching vi
khuin nay dugc luu giir trong moi truong
chira glycerol dé sir dung trong nghién ciru.
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Hinh 1. (A) Lién ciu khuin xdm nhap trong thin va nio c4; (B) khi quan sit mAu mé nhuém
gram; (C) Vi khuan thuan phat trién trén thach TSA; (D) Hinh dang vi khuan thuan

3.2. Két qua dinh danh vi khuén

Lua chon dai dién 22 ching vi khuén
thuan phan lap duogc tir ca ré dong co biéu
hién bénh (01 ching/hd thu mau) dé dwa vao
qué trinh dinh danh. Két qua thir dic tinh sinh
hoa cho thiy 22 ching vi khuin déu co cac
dac tinh sinh hoa tuong déng nhau, duoc thé
hién nhu trong Bang 1. Khi tra ctru trén hé
théng APIWEB cho két qua dinh danh béang
hinh théi, sinh hod 1a S. agalactiae. Cac dac
diém hinh thai, sinh hoa ghi nhan duoc cua
cac ching vi khuan phan lap tir ca ro6 dong
trong nghién ctru ndy twong dong véi cac dic
tinh cta cac chung S. agalactiae phan 1dp tu
ca 16 ddng va cé rd phi da dugc bao cao trong
cac nghién ctru trude (Buller, 2004; Bang Thi
Hoang Oanh & Nguyén Thanh Phuong,
2012; Nguyén Ngoc Phuéc va cs., 2019;
Salvador va cs., 2005; Truong Dinh Hoai va
cs., 2014), dong thoi tuong dong vai cac dic
diém ghi nhan dugc ¢ ching ddi ching S.
agalactiae ATCC 51487.

Qua trinh giam dinh PCR dbi véi 22
chung vi khuén sau dinh danh bang hinh thai,
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sinh ho4 thu dugc két qua tit ca 22 ching déu
duong tinh vdi doan gene xac dinh loai S.
agalactiae, vach band xudt hién & vi tri
khoang 474 bp, trung vai vi tri xuét hién vach
band cua ching déi chimg dwong S
agalactiae ATCC 51487 (Hinh 2). Két hop
cac két qua dinh danh bang sinh hoa va gidm
dinh PCR cho thdy 22/22 chung vi khuin
phan 1ap duoc tir ca r6 ddng c6 biéu hién bénh
1a S. agalactiae.

1500 -
1000

500 -

Hinh 2. Hinh dnh dién di mét sé chiing S.
agalactiae dai di¢n phén 13p dugc tir ca rd
dong nhiém bénh trong nghién ctru

M: Marker; giéng 1 — 5: 5 ching S
agalactiae dai dién trong nghién ciru; giéng
6: dbi chung am; giéng 7: ddi chimg duong,
chung S. agalactiae ATCC 51487.
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Bing 1. Két qua xac dinh dic tinh hinh
thai, sinh héa ciia 22 chiing vi khuén S.
agalactiae phan 1ap tir ca ré dong

Pic tinh hinh thai, Ching S. Chung
sinh hoa agalactiae  chuin S.
phin 1ap tir agalactiae

carodong ATCC
n=22) 51487
Nhuém Gram Gram (+)  Gram (+)

Hinh dang Cau khuan Cau khuan
Di dong - -
Sinh catalaza - -

Sinh oxidasea dudng mau - -
Phan tmg 1én men yén khi — -
Phan tng 1€n men - -
hiém khi

Moc trén méi trudng mau
Gay tan huyét dang 3 + +
Phan rng Voges- + +
Proskauer

Hippurate hydrolysis + +
Bile-esculin tolerance - -
Pyrrolidonyl arylamidase - -
Sinh o-galactosidase
Sinh B-glucuronidase
Sinh B-galactosidase
Alkaline phosphatase
Leucine AminoPeptidase
Arginine Dihydrolase
Str dung duong - -
Ribose - —
Arabinose — —
Manitol — —
Sorbitol — —
Lactose + +
Trehalose - -
Inulin - -
Raffinose - -
Amidon - -
Glycogen — —

|+ [+
+{+ [+

3.3. Két qua tong hop tri¢u chirng, bénh
tich ca r6 dong nhiém S. agalactiae

Két qua tong hop tir 53 mau ca ro dong
nhiém S. agalactiae, sau khi da phan lap va
dinh danh duoc tic nhan gy bénh, ghi nhan
dugc triéu ching dién hinh trén trén c4 bénh 1a
xuét huyét gbc vay va trén da (69,8%); co thé
sam mau, thay ddi mau sic (77,4%). DAu hiéu
mat 101 duc va xuét huyét xuat hién ¢ khoang
52,8% s6 mau (Bang 2; Hinh 3). Két qua giai
phau xac dinh duoc tir 22,6 — 58,5% s6 mau
ca 16 dong nhiém S. agalactiae c6 cic biéu
hién sung va xuit huyét ndo va cic co quan
ndi tang; bung chudng va tich dich.
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Bang 2. Két qua triéu chirg, bénh tich
trén ca ro dong nhiem S. agalactiae

Co Triéu ching, Socaco Tilé
quan bénh tich biéu hién
m=53) (%)
Mat Xuat huyet, 161 dyc trang 28 52,8
Nao Xung mén, xuat 18 34,0
huyét
Gan, Sung to, xuat huyét 31 58,5
thén, Gan ty huyét 13 24,5
lach
Xoang Bung chudng, phinh to, 12 22,6
bung tich dich xoang bung
Da Xuat huyét 37 69,8
S3im mau, thay doi 41 77,4
mau sac

Hinh 3. Triéu chirng, bénh tich trén ca ré
dong nhiém vi khuan S. agalactiae

A— Mt cd 16i duc; B qugi’t huyét da, go”'c’ vay,
C, D — Noi quan sung, xuat huyet, tu huyet (mii tén do,
lién nét) va tich dich xoang bung (mili tén xanh, dirt nét)

Trong nhiig nim gan déy, bénh 16i mét hay
ca deo kinh dang xay ra nhi€u va gay thiét hai
16n cho cac ho nudi nuoi ca r6 dong. Day 1a cac
dau hiéu dac trung dugce ngudi nudi nhan biét
v€ bénh do vi khuan S. agalactiae gay ra va da
duoc nhi€u nhom nghién ctru bao cao trén cac
doi tuqng nuodi khac nhau nhu bénh 161, né mat
¢ ca tram den (Kim Van Van & Truong Dinh
Hoai, 2021); xuét huyét & ca 1o dong (Pang Thi
Hoang Oanh va cs., 2012); 16i mét, xuét huyét
trén da va ndi quan & ca rd phi (Poan Thi Nhinh
va cs., 2023; Truong Dinh Hoai va cs., 2014).
bac diém dién hinh nady trén ca nhiém .
agalactiae 1a do vi khuén 13 tAn cong va gay
bénh ¢ mat va ndo ca, gy duc, 16i mit, sung,
xuét huyét cac co quan nay. Ngoa1 ra, vi khuan
cling xdm nh@p céc co quan ni tang, gdy sung,
xuat huyet tu huyét & cac mé bao. Nhur vy, ca
16 dong nhiém S. agalactiae ¢ cac dau hiéu
lam sang kha tuong dong voéi dac diém bénh 1i
O cac loai ca nude ngot khac.
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3.4. Két qua thir mirc d9 khang khang sinh

Két qua thir mirc d khang khang sinh bang
phuong phéap khang sinh do d6i voi 6 loai
khang sinh thuong dung trong thuy san cho
thiy khong c6 ching vi khuan nao khang véi
2 loai khang sinh Amoxicillin va Doxycycline,
ti 1¢ ching nhay v6i khang sinh nay lan luot 1a
86,3% va 72,7%. Cac ching thé hién mirc
khang cao nhat dbi voi khang sinh két hop
Sulfamethoxazole/Trimethoprim vé6i 40,9%
s6 chung khang. Trong khi d6, mirc khang dbi
v6i 3 loai khang sinh Erythromycin, Florfenicol,
Oxytetracycline 13 tir 13,6 — 27,2% sb ching
(Bang 3).

Biing 3. Két qua thir khang sinh db doi véi 22
chiing 8. agalactiae phan lap tir ca ré6 dong

Tén khang sinh  S6 lwong chiing (%) (n=22)

Nhay Nhay Khang

trung

binh
Amoxicillin 19(86,3) 3(13,6) O
Doxycycline 16 (72,7) 6(27,2) 0
Erythromycin 12 (54,5) 7 (31,8) 3 (13,6)
Florfenicol 10 (45,4) 8(36,3) 4 (18,1)
Oxytetracycline 10 (45,4) 6(27,2) 6 (27,2)
Sulfamethoxazole/ 9 (40,9) 4 (18,1) 9 (40,9)
Trimethoprim

Trong sb 6 loai khang sinh st dung trong
nghién clru, Sulfamethoxazole/Trimethoprim
1a loai khang sinh thuong dung dé diéu tri
bénh do lién cau khuén trong nudi thuy san.
Murec khang cao cta cac chung vi khuan S.
agalactiae giy bénh trén ca rd6 dong dbi véi
loai khang sinh nay ghi nhan duoc trong
nghién ctru c6 thé do trong qua trinh nudi,
nguoi nudi da str dyng khong dung liéu lugng
va phuong phap dan dén gia ting dan mirc
khang. Ngoai ra, nghién ciru cung ghi nhan
murc khang tuong dbi cao cua vi khuan ddi
v6i Oxytetracycline, trong dong véi bao cdo
ctia cac nhom nghién ctru Dangwetngam va cs.
(2016) ¢ Thai Lan va Chideroli va cs. (2017)
& Brazil d6i voi vi khuan S. agalactiae gy
bénh trén ca r6 phi. Nhiing chung nay dugc
xac dinh mang gene khang Oxytetracycline
(tet(M) gene). Mac du nghién ctru hién tai
khong xac dinh gene khang OTC cua cac
ching vi khuan S. agalactiae, nhung c6 thé
nhitng ching gy bénh trén ca rd dong thu
duogc trong nghién ciru da mang gene khang
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thu6c va dan dén kha ning suy giam hiéu qua
khi sir dung céc loai khang sinh nay dé diéu tri
khi ca nhiém bénh.

4. KET LUAN

Vi khuan S. agalactiae giy bénh trén ca 1o
ddng c6 cac dic tinh hinh théi, sinh hoa twong
ddng v6i chiing gay bénh trén c4 trim den, 16
phi va gy ra triéu chung, bénh tich déc trung
1a xuét huyét bén ngoai, ndi quan, mét 16i, duc
tuong ty nhu biéu hién bénh trén céc loai ca
khac. Cac chung vi khuan phan lap dugc trong
nghién ctru c6 muc khang cao nhat déi véi
khang sinh Sulfamethoxazole/Trimethoprim
va mirc nhay cao nhat ddi véi 2 loai khang sinh
Amoxicillin va Doxycycline.

LOI CAM ON

Nhom tac gia xin chan thanh cam on Hoc
vién Nong nghiép Viét Nam da ho tro kinh phi
dé thuc hién cac ndi dung nghién ctru (M sb
dé tai SV2023-12-59), ddng thoi cam on su hd
trg clia cac sinh vién, hoc vién khoa Thuy san,
Hoc vién Nong nghiép Viét Nam, cac ho nuoi
c4 r6 dong & Ha Noi, Hung Yén va Hai Duong
trong qua trinh thu mau phuc vu nghién ciru.
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