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ABSTRACT

This study describes the first isolation Streptococcus iniae as causative
agent of “dark body” disease in climbing perch (Anabas testudineus). A
total of 114 diseased climbing perch samples with darkened body colour
and lethargy was collected from different commercial farms in the Mekong
Delta. Diseased fish showed external signs of dark coloration and eyes with
corneal opacity. Internally, ascites, hepatomegaly, and splenomegaly were
observed. All potential agents were considered. Small, opaque and pure
colonies isolated from fish liver, kiney, spleen, blood, eyes and brain on
brain heart infusion agar (BHI) and blood agar (BA) were observed in pure
culture after 24-36 hours incubating at 28°C. Colonies were chain-forming
and Gram positive cocci. Conventional and rapid identification systems and
16S rRNA gene partial sequencing were used to identify the train isolated
from “dark body” disease as Streptococcus iniae. LDy trials was carried
out with two S. iniae isolates, at concentrations from 10° to 10° CFU/mL, in
healthy climbing perch (3-6g body weight), with values of 3,73x10°
CFU/mL after 120h and 2,43x10° CFU/mL after 144h. An experimental
injection challenge study fulfilled Koch’s postulates. Experimented showed
similar clinical signs to the natural infection.

TOM TAT

Nghién ciru mé ta lan dau tién phan lgp vi khudn Streptococcus iniae la tdc
nhén gdy bénh “den than” trén cd r6 dong (Anabas testudineus). Nghién
cieu da thu dwoce 114 mau cd ré dong bénh c6 dau hiéu den thin ¢ cdc ao
nuoi tham canh khdac nhau o cac tinh d‘ong bang séng Citu Long. Ca bénh
¢6 dau hiéu khdp vimg lung mau den, mat cd mo duc, xuat huyét néi quan,
gan, thdn va tiy tang sung to. Cdc mau cd dwoc kiém tong qudt cac tdac
nhan gay benh Sau thoi gian u 24-36 gio o 28°C, cac khudn lac thuin dang
nhé i ti, trdang duc dugc phan ldp tir cac mau gan, than, ty tang, mdu, madt
vd ndo cd bénh xudt hién nhiéu trén moi truong brain heart infusion agar
(BHI ) va thach mdu (BA). Quan sdt té bao vi khudn nhuém Gram cé hinh
cau, dang chuéi, Gram dzmng Két qua kiém tra ddc diém hinh thdi, sinh Iy,
sinh hoa, kit API 20Strep va gidi trinh tw gen 1 6S rRNA da xac dinh vi
khudn phdn ldp trén ca ré déng bénh “den than™ la Streptococcus iniae.
Hai chung vi khudn S. iniae dién hinh dwoc sir dung dé gdy thi nghiém cam
nhiém trén cd ro dong glong khoe (trong heong 3-6 g) bang phwong phap
tiem 4 nong do tw 10° @n 10° CFU/mL. Gia tri LDsy dat dwoc la la
3,73x10° CFU/mL sau 120 h va 2,43x10° CFU/ml sau 144h. Két qua cam
nhiém di théa man dinh dé Kochs. Ca ré dong nhiém bénh sau khi gdy cam

A s

nhiém cé dau hiéu lam sang giong voi bénh “den than” ngodi ao nuéi.
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1 GIOI THIEU

Ca r6 dong (Anabas testudineus) 1a loai c4
phan bd rong, c6 thé sdng & cac thiy vyc nudc
ngot va nudc lo. Chung phan bd nhiéu qudc
gia trén thé gioi nhu Uc, An D¢, Trung Qudc,
Philippin, Thai Lan, Lao, Campuchia, Viét
Nam va nhiéu quéc gia chau A khac (Fishbase,
2010). O nuéc ta, viéc tng dung cac tién bo
khoa hoc k¥ thuat, thim canh va da dang hoa
cac doi tugng nudi chu lyc nhu ca tra, basa, 16
phi, diéu hong,... di gbp phan nang cao hiéu
qua trong nudi trong thuy san. Gan day, ca ro
ddng dang 1a ddi trong nudi chu yéu & cac tinh
nhu Hau Giang, Can Tho, Ddng Thép, Tién
Giang... Tuy nhién, viéc m¢& rong dién tich
nudi ciing nhu viéc thdm canh hoa ddi
tuong nudi nay da phat sinh nhiéu van dé can
dugc quan tdm, dac biét 1a dich bénh do vi
khuan. Trong d6, bénh do nhém vi khuan
Streptococcus hién dang gay nguy hiém trén
nhiéu loai c4 nudi va thiét hai cho nghé nudi
trong thily san trén thé gigi hang nam lén dén
150 tri¢u d6 la (Romalde et al., 2009).Trong
nhom vi khudn nay, Streptococcus iniae gay
bénh trén nhiéu loai c4 nudc ngot va lo. Theo
mot s6 nghién cru gan day da tim thiy it nhat
27 loai ¢4 nudi va tuy nhién da nhiém bénh do
vi khuan S. iniae (Agnew va Barnes, 2007).
Tuy nhién cho dén nay chwa c6 tai liéu nao
cong bd vé bénh do S. iniae trén ca ro dong.
Bénh “den than” trén ca ré dong hién nay gay
thiét hai I6n cho ngudi nuoi, véi ti 1€ hao hut
trén 50%. Chinh vi thé, viéc x4c dinh tac nhan
S. iniae gy bénh “den than” trén ca ro 14 van
dé cap thiét va duoc thyc hién trong nghién
cuu nay.

2 PHUONG PHAP NGHIEN CUU
2.1 Kiém tra b¢nh ca

Mau ca 6 dong bénh “den than” dugc thu
tir 20 ao nudi tham canh & mot sé tinh dong
bang séng Ciu Long. Tong s mau bao gém
114 miu ca ré dong co biéu hién bénh “den
than” va 26 ca khoe trong luong 6-200 g, dugc
thu tir cac ao nudi thdm canh & tinh Hau
Giang, Pong Théap, Can Tho va Tién Giang, ca
dugc thu sudt tir thang 2/2011-4/2012. Cac
thong sb vé k¥ thuat nuéi, didu kién chiam soc,
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quan 1y ao nudi ciing nhu diu hiéu 1am sang
dugc ghi nhan. Mau duoc gitt lanh va dua vé
phan tich phong thi nghiém B moén Bénh
hoc Thuay san, Khoa Thay san, Trudng Pai hoc
Can Tho.

Mau ca dugc kiém tra suc khoe tong quat
bao gom ky sinh tring, ndm va vi khuan. Ky
sinh tring duoc kiém tra dira theo mo ta Noga
(2010), lay miu nhét trén da va mang ca va
quan sat mau duéi kinh hién vi véi d6 phong
dai 4-40X. Kiém tra ndm trén ca dua theo mo
ta cta Hatai and Egusa (1979), quan sat soi
nam trén tiéu ban tuoi, mau bénh sau dé duoc
rira voi nuéc mubi sinh 1y va dwoc ciy trén
moi truong GYA (Glucose 1%, Yeast extract
0,25% va Agar 1,5%) da thém Streptomycin
va Ampicillin 500 pg/ml, cac dia duoc 0 2-4
ngay ¢ 28-30°C. Kiém tra vi sinh duoc tién
hanh dya theo cam nang cua Frerichs va Millar
(1993), miu gan, than, ty tang, mau, mat va
ndo ca bénh “den than” duoc cdy trén moi
truong brain heart infusion agar (BHIA,
Merck) va thach mau (BA: Blood agar, Nam
Khoa), dugc 1 sau 24 - 36h, ¢ 28°C.

2.2 Phan lap va dinh danh vi khuan

Vi khuan phét trién trén méi truong BHI
agar va BA dugc kiém tra cac chi tiéu co ban
nhu: nhuém Gram, tinh di dong, oxidase,
catalase, phan g O/F, kha niang dung huyét.
Dinh danh vi khuan duoc dya céac chi tiéu hinh
thai, sinh 1y, sinh hoa theo ciam nang cua
Cowan va Steel (1993), Frerichs va Millar
(1993) va Buller (2004) ddng thoi sir dung bd
kit API 20Strep (BioMerieux, Phap) vai cac
budc thyc hién theo huéng dan cia nha san
XUAt va giai trinh tu gen 16S rRNA tra ciru trén
ngan hang Gen bang chuong trinh Blast Search
tai phong thi nghiém Nam Khoa Biotek.

2.3 Thi nghiém cam nhiém xac dinh LDs,
(Lethal Dose) vi khuan gay bénh

Cd thi nghiém: Ca r6 dong giéng khoe co
trong lugng 6 - 10 gram/con, dugc St dung thi
nghiém gay cam nhiém trén hé¢ théng bé nhya
(60L). Cac bé sau khi duoc tiét tring va ria
sach, cho nudc vao bé (40L), suc khi lién tuc
vai ngay dé loai hét chlorine. Trudce khi gay
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cam nhiém, ca duoc kiém tra sac khoe ¢é dam  cam nhidm. Sau khi vi khuan dugc nudi ting
bao hoan toan khong nhiém bénh. C4 dugc  sinh trong Brain-Heart infusion broth (BHIB)
thuan dudng trong dicu kién thi nghiém 2 tudn  trén may lic & 28°C 18-24h, tién hanh ly tam
véi mat d6 10 con/bé. Sudt thoi gian thi 13000 vong & 4°C trong 10 phit, sau d6 rira lai
nghiém dugc bo sung suc khi va cho an thic  voi dung dich véi nudc mubi sinh 1y (0,85%
an cla cong ty Cargill Viét Nam. Thi nghiém  NaCl), lap lai trong 2 lan. Mat do vi khuan
duoc tién hanh ¢ phong thi nghiém uét tai duge xac dinh bang do & budc song 620 nm
Khoa Thity san-Trudng Pai hoc Can Tho. (OD=1+0,02) twong duong mat do vi khuan
1a 10® CFU/mL. Sau d6 pha lodng trén thach
méu va dém khuan lac sau 36 h & 28°C. Céc
mat d6 vi khuan gay cam nhiém trong nghién
ctru nay dugc trinh bay ¢ Bang 1:

Vi khudn gdy cam nhiém: Hai ching S.
iniae S2FC4 va S8FCI1 phan 1ap tr ca rd bénh
“den than” tai ao nudi st dung cho thi nghiém

Bang 1: Mat d¢ vi khuan sir dung thi nghiém cam nhiém

Chiing vi khuin Mt dd vi khuidn (CFU/mL)
S. iniae S2FC4 2,03%10°%, 2,03%10% 2,03%10°, 2,03%10°
S. iniae S8FC1 1,4x10° 1,4x10% 1,4x10° 1,4x10°

Muench (1938). S liéu cam nhiém dugc phan

Phwong phdp cam nhiém: C4 thi nghiem tich bang chuong trinh Microsoft Excel.

duogc tiém vao xoang bung liéu 0.1 mL/ca véi
mat do vi khuan ¢ Bang 1. Riéng nghiém thac 3 KET QUA

doi chung dugc tiém nudc mudi sinh 1y tiét A AL RAK Te
trang (0,85% NaCl) ciing véi liéu nay. Tét ca 3.1 Dau hiu bgnh Iy
cac thi nghiém duoc bé tri ngau nhién véi 3 Biéu hién bén ngodi: Ca bénh cé biéu hién
1an 1ap lai. S6 lwong, thoi diém ca chét va cac giam an, boi 10 do trén mit ao, co thé ca co
dau hiéu 1am sang dwoc ghi nhan trong qua  mau den bat thuong (Hinh 1A). Ca bénh
trinh thi nghiém. Nu6c dugc thay mdi ngay va  niang thudng co biéu hién co giat, boi 10i bét
nhiét d6 nude duoc bién dong trong khoang 28 thudng trén mat nudc. Mat ¢4 16i va duc, bung
- 31°C. C4 16 do hay vira moi chét duoc phan truong to (Hinh 1A), nhiéu trudng hop ca bénh
lap vi khuan & gan, than trudc, ty tang, mau,  Xuat huyét 6 hau mén, xung quanh mat va cac
mat va ndo trén moi truong BHI agar va BA.  goc vay.

C4 sau khi gy cam nhidm theo dai trong sudt
14 ngay. Khi két thiic thi nghiém, gia tri LDs,
dugc xéac dinh theo phuong phap ctia Reed va

Biéu hi¢n bén trong: Xoang bung c6 dich
mau; gan, than va ty tang sung to va xuat
huyét (Hinh 1B).

.

Hinh 1: A: Ca ré bénh biéu hién than den sam, mit duc va bung to (mii ten) B: Xoang chua
dich mau, gan va ty tang sung to (miii tén)
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3.2 Phin lap va dinh danh tac nhian giay bénh

Két qua kiém tra ngoai va noi ky sinh tring
khong thiy su khac biét gitta c4 bénh “den
than” va ca khoe. Dién hinh nhu cac miu ca ro
Kiém tra thuong Xuat hién tring banh xe,
Henneguya va san 1a 16 moc Dactylogyrus sp
& mutrc d6 cam nhiém thap (1 - 4 con/lame). Ca
6 dong nudi nhidm noi ky sinh Camallanus
sp. voi mat @6 thap (1 - 2 trung/ca). Nhu vay,
ky sinh tring trén mang va da ca ro6 ddng
khong 1a tdc nhan gay nén bénh “den than”.
Tuwong tu, két qua quan sat mau twoi khong tim
thay soi nam hay khuan ty trén mau da va mot
s6 co quan ndi tang.

Tong cong 97 chung vi khuén dugc phan
Iap tr gan, than, ty tang, mau mat va nio cia
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cd bénh “den than” trén mdi truong BHI va
BA. Hau hét déu xuat hién vi khuan thuan sau
24 - 36 h i1 & nhiét d6 28°C. Vi khuan phén 1ap
duoc déu 1a cac té bao vi khuan Gram duong
(Hinh 2B), dang chum trén méi truong thach
va dang chudi hoic don cau trén méi trudng
long hay cac mau mau (Hinh 2A). Két qua
nghién ctru nay tim thay vi khuan trong cac
mau phan 1ap thudéc nhoém Streptococcus. Vi
khuan phat trién trén moi truong BHI agar va
BA sau 24 - 36 h ¢ 28°C, duong kinh khuan
lac khoang 1 mm, mau tring duc, bé mit tron
lang. Vi khuén c6 kha ning dung huyét dang B
trén moi treong thach mau (Hinh 3B) va phat
trién trong moi truong NaCl 6.5%, am tinh voéi
Catalase, Oxidase, O/F, khong phat trién & pH
9.6 hay ¢ nhiét do 60°C (Bang 2).

Hinh 2: A: MAu mau c4 nhiém S. iniae phéch trén lame, cac té bao vi khuin hinh ciu va chudi tap
trung quanh té bao mau (40X), B: Vi khuan S. iniae Gram dwong hinh cau

Béng 2: Pic diém hinh thai, sinh 1y, sinh héa vi khuin gay bénh “den than” trén ca rd

Chi Tiéu S. iniae (Buller, 2004) S. iniae phan 14p (n=97)
Gram + +
Hinh dang Cau, chudi Cau, chudi
Kich thudc khuén lac 1 mm 1 mm
S6 ngay phat trién 24-48 gioy 24 gio
Dung huyét B B
Catalase - -
Oxidase - -
ADH + +/-
O/F - -
NaCl 6,5% _ +

pH 9,6 - -
60°C - -
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Hinh 3: A: Két qua dinh danh bing kit API 20 Strep, B: Khuén lac S. iniae trén mi truong BA,
(dung huyeét dang )

Két qua dinh danh bang kit API20 Strep
(BIOMERIEUS, Phéap) cho thdy, tit ca vi
khuan cho phan tung Voges-Proskauer (VP),
hippurate (HIP), and a-galactosidase (a-GAL)
am tinh. Trong khi d6, cho phan tng duong
tinh  voi esculine  degradation  (ESC),
pyrolidonylamidase (PYRA), B-glucuronidase
(B-GUR), alkaline phosphatase (PAL), leucine
arylamidase (LAP). Dac biét, d6i voi ribose
(RIB), mannitol (MAN), trehalose (TRE),
amygdalin (AMD) va glycogen (GLY) bi a-xit
hoa (dwong tinh) boi cac chung vi khudn nay.
Trong khi hau hét cac ching phan 1ap khong
thé oxy héa cac loai duong con lai nhu:
arabinose (ARA), sorbitol (SOR), lactose
(LAC), inuline (INU) va raffinose (RAF). bac
diém hinh thai, sinh 1y va sinh hoa cua cac
chung trong nghién ctru nay giéng véi chang
vi khuan Streptococcus iniae trong nghién ctu
cua Buller (2004) trir chi tiéu arginine
hydrolysis (AHD) c6 thé thay ddi (+/-) tuy
theo cac chung phan lap (Hinh 3A). Bong thoi
két hop ung dung sinh hoc phén tir giai trinh t
gen 16S rRNA dugc tra cuu trén ngan hang
Gen bang chuong trinh Blast Search di khang
dinh duoc vi khudn hinh cdu 1a Streptoccus
iniae co trinh ty gen tuong dong 1 100%.

3.3 Két qua thi nghiém cam nhiém LDs,

K&t qua cam nhidm nhan tao 2 ching vi
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khuan Streptococcus iniae S2FC4 va S8FCl
trén c4 ro da xuét hién cac du hiéu 1am sang
gidng vai ca 16 bénh “den than” ngoai ao nudi.
Sau 18 gio cam nhiém, c4 thi nghiém c6 dau
hi¢u bénh den than, boi 1o do va ca chét da
duoc ghi nhan sau 27 gid gay cam nhiém & cac
mat do 10° CFU/mL. Sau 36 giod, ca bat dau
Xuit hién bung truong to, xuat huyét cac goc
nguc, vay dudi va vady hau mon. Sau do, ca cod
biéu hién mat mo duc va 16i, gan, than, ty tang
sung va xuat huyét da duoc ghi nhan ¢ tat ca
cac 16 cam nhiém. Sau 7 ngay gy cam nhiém,
¢4 & cac nghiém thirc déu chét véi ti 16 tir 20-
80%. Sau 14 ngay cam nhiém, ti 1¢ c4 chét trén
cac chung vi khuan cam nhiém S. iniae S2FC4
va S8FC1¢ mat do 10° CFU/mI lan luot 1a
60% va 80%. Trong khi d6, 16 ddi ching
(khong tiém vi khuan S.iniae), c4 van hoat
dong binh thuong trong sudt thoi gian thi
nghiém. Vi khuan phan lap dwoc tir ca thi
nghiém cam nhiém nay duoc tai dinh danh cho
két qua gibng véi két qua vi khuin gay bénh
“den than” ngoai ty nhién. Nhu vay, loai vi
khuan Gram duong, hinh cau S. iniae 1a tac
nhan gy bénh “den than” trén c4 ré dong. Qua
thi nhiém nay, gia tri LDsy trén 2 chung vi
khuan cam nhiém S. iniae S2FC4 va S8FCI1
duge xac dinh lan luot 1a 3,73x10° CFU/mL
sau 120h va 2,43x10° CFU/mL sau 144h.
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Hinh 4: D thi ti 18 chét gdy cam véi 2 chiing S.iniae S2FC4 va S8FC1 (tir trai qua)

4 THAO LUAN

Trong nudi trong thity san, nhém vi khuan
Streptococcus 1a tac nhan gay bénh cua hau hét
cac loai ca nuoi va tu nhién ¢ vung nudc ngot,
lg va man (Agnew va Barnes, 2007 va Pasnik
et al., 2009). O Nhat, vi khuan nay gay bénh
trén c4 hdi Oncorhynchus mykiss duoc bao céo
dau tién nim 1958 do Hoshina at al. Nam
1976, Pier va Madin 1an dau phén 1ap S. iniae
tir cac vét thuong trén ca heo Inia geoffrensis.
Sau do, vi khuan nguy hiém nay gay bénh trén
nhiéu loai ca lam ton that Ion vé kinh té
(Creeper va Buller, 2006 va Noga, 2010). Trén
c4 16 ddng, trong nghién ctru ndy lan dau tién
phan lap duoc S. iniae trén ca ré ddng bénh
“den than”.

Vi khuén S. iniae c6 kha ning dung huyét
dang B, am tinh voi Catalase, Oxidase, O/F,
khong phat trién & pH 9.6 va ¢ nhiét do 60°C.
Két qua nay hoan toan phu hop Vvéi nhiéu
nghién ciru trude day theo cAm nang Cowan va
Steel (1993), Ferguson, (1994) va Buller
(2004). Ngoai ra, S. iniae phan 1ap trén ca r6
bénh “den than” phat trién ¢ néng d6 mudi
6,5%. Pay 1a mot dic diém sinh hoc rét dic
biét cia nhém vi khuan nay, c6 lién quan dén
kha ning gay bénh trén nhiéu dbi tuong nudi &
ca vung nudc ngot va man (Nagatsugawa,
1983 va Humphrey et al., 1987).

Mic du S. iniae c6 cac dic diém rat dac
trung trong nhom Streptococcus, nhiéu tac gia
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dd phat hién da sb dic diém cua S. iniae rat
giéng vai S. dysgalactiae subsp. equisimilis
(Lau et al., 2003 va Buller, 2004). Hon nira,
cho dén nay cac dic diém dé dinh danh S.
iniae khong cé trong co s& dir liéu cua cac bd
kit dinh danh vi khuan nhu API 20 Strep,
Rapid ID 32 Strep. Vi thé, chi dya vao két qua
kit nay dé dinh danh vi khuan S. iniae 1a chua
phu hop. Tuy nhién, cac chi tiéu trong cac
phan tg sinh hoa trong bo kit van ¢ thé duoc
sir dung dé so sanh voi két qua cua nhiéu cong
trinh nghién ctru trude day (Lau et al., 2003 va
Agnew va Barnes, 2007). Do d6, cac két qua
dinh S. iniae trong nghién ctru nay phu hop voi
céc két qua cua Buller (2004) va nhiéu tac gia
khac. Viéc ung dung sinh hoc phan tir giai
trinh tw gen 16S rRNA 1a cach t6t nhat trong
viéc dinh danh loai vi khuan nay (Roach et al.,
2006 va El Aamri et al., 2010).

Trong thi nghiém gy cam nhiém, ca & cac
nghiém thic ddi chung van hoat dong binh
thuong. Trong khi cac nghiém thuc c6 tiém
chang vi khuan S. iniae, ca ro g1ong nhiém
bénh va chét c6 ddu higu 1am sang gidng Voi
bénh “den than” ngoai ao nudi. Két qua nay da
thoa man dinh dé Kochs. Trong thoi gian thi
nghiém, nhiét do nudc cao (28 - 29°C) 1a mot
trong nhiing yéu t6 1am ca dé man cam vai S.
iniae va tang ti 1& ca chét. Piéu nay ciing duoc
tim thay qua nghién cttu ciia Agnew va Barnes
(2007). Trong thi nghiém nay, gia tri LDsp trén
2 ching vi khuan trén ca r6 dong twong ddi
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cao 10° va 10° CFU/mL. Piéu nay phu hop véi
nhiéu nghién ctru truée do trén ca ré phi
(3.18x10° CFU) (Perera et al., 1997) va ca
chém (2.0x10° CFU) (Bromage va Owens
2002). Trong nghién ctru nay, tat ca cac chung
déu gy ca chét sau 48 gio tiém. Piéu nay phu
hop véi thi nghiém trude day cua Bromage et
al. (1999), tac gia gay cam nhiém trén ca chém
Lates calcarifer, vi khuan S. iniae gy ca chét
sau 18-24 gi¢. Trong khi d6, nghién ctru cua El
Aamri et al. (2010) cho thay, ca trap bién
Pagrus pagrus nhiém vi khuan S. iniae c6 biéu
hién 16 do va chét sau 72 gio & 108 CFU/mL.
Su khac nhau thoi gian c4 chét giita cac nghién
cuu tuy thudc vao su man cam khac nhau cua
ting loai c4, doc lyc cua vi khudn ciing nhu
cac yéu moi truong, dac biét la nhiét do
(Agnew va Barnes, 2007).

5 KET LUAN

Vi khuan Streptococcus iniae Gram dwong,
hinh cau 1a tic nhan gy bénh “den than” trén
¢4 16 d6ng (Anabas testudineus). Ca bénh c6
dau hiéu bénh 1y: co thé ca c6 mau den bét
thuong, mat mo duc va 16i, cac co quan
ndi tang sung va xuat huyét. Két qua cam
nhiém xac dinh LDsy trén 2 chung vi khuan
cam nhiém S. iniae S2FC4 va S8FCI
la 3,73x10° CFU/mL sau 120h va 2.43x
10° CFU/mL sau 144h.

LOI CAM TA

Nhoém nghién ctru chan thanh cam on sy tai
tro kinh phi ctia dé tai Khoa hoc va Cong nghé
cip B (M sb: B2012-16-16) dé hoan thanh
nghién cuu nay.
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