Tap chi Khoa hoc 2010:13 151-159 Truong Pai hoc Can Tho

PHAT HIEN VI KHUAN EDWARDSIELLA ICTALURI
GAY BENH MU GAN TREN CA TRA (PANGASIANODON
HYPOPHTHALMUS) BANG PHUONG PHAP PCR

Pang Thi Hoang Oanh* va Nguyén Triic Phirong*
ABSTRACT

Edwardsiella ictaluri, the causative agent of disease showing white spots in the internal
organs of striped catfish (Pangasianodon hypophthalmus), is responsible for most
economic loss in the productivity. One of the most important reasons for ineffective
treatment of the disease is due to diagnosis procedure that is slow, inaccurate and costly
conventional bacterial culture. To overcome this matter, a polymerase chain reaction
(PCR) technique using a primer pair EiFd-1 and EiRs to detect E. ictaluri in channel
catfish (Panangala et al., 2007) was employed for detection of E. ictaluri bacteria in
striped catfish (PCR products is 407 bp for E. ictaluri). The same PCR result was
obtained either using template in form of DNA extracted from bacteria culture overnight
in normal broth medium, DNA extracted from bacteria colonies dissolved in
physiological saline water (0.85% NaCl). PCR protocol could perform an early and
accurate diagnosis the causative agent. In addition, the time to diagnose using PCR is
shoter than conventional bio-chemical method (1/4 time). The result of study has good
value for the rapid, accurate and less expensive diagnosis of E. ictaluri in stiped catfish.
It can also be a useful basis for prevention and treatment in catfish farming.
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Title: Detection of Edwardsiella ictaluri causing white spots in the internal organs of
striped catfish Pangasianodon hypophthalmus by using polymerase chain reaction
technique

TOM TAT

Bénh mii gan do vi khuan Edwardsiella ictaluri da va dang gdy thiét hai nghiém trong
dén nang sudt va san heong cd tra nudi 6 dong bang song Cuu Long. Mot trong nhiing
nguyén nhan anh hwong quan trong dén hiéu qua diéu tri la do xdc dinh tic nhdn gdy
bénh cham, thiéu Chinh xdc va ton kém. Pé khac phuc tinh trang nay, quy trinh PCR st
dung hai doan méi EiFd-1 va EiRs phdt hién E. ictaluri trén cd nheo my (theo Panangala
et al., 2007) dwoc thuc hién phat trién dé chan dodn nhanh E. ictaluri gdy bénh mu gan
trén cd tra. Qui trinh cho két qud phat hién san pham PCR la 407 bp khi sir dung mach
khuén la DNA ly trich tir dich treo vi khudn nudi tang sinh qua dém trong moi truong
nutrient broth hodc DNA ly trich tir dich treo vi khudn chudn bi bang cdch ldy truc tiép
khudn lac cho vao dung dich 0.85% NaCl. Két quda cho thdy qui trinh c6 thé dwoc sir dung
dé phat hién sém va chinh xdc tac nhan gdy bénh mii gan ¢ cd tra. Thoi gian chdn dodn
bang phwong phdp PCR dwoc rit ngdn di rat nhiéu (1/4 lan) so véi phirong phdp sinh
héa. Qui trinh cé gid tri tmg dung tot trong viéc xdc dinh nhanh va chinh xdc tic nhdn
gdy bénh & cd tra nham lam co s6 cho viée dé xudt gidi phdp hiéu quad trong phong va tri
bénh mu gan o ca tra.

Tir khoa: Edwardsiella ictaluri, Pangasianodon hypophthalmus, PCR, diagnosis
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1 GIOI THIEU

C4 tra 1a dbi twong d& nudi, mau 16n, chat luong thit ngon, c6 kha nang thich img
cao voi diéu kién méi truong khic nghiét. Trong nhirng nam gan day phong trao
nudi cé tra dugc phat trién manh di dong gop déang ké vao kim ngach xuét khau ¢
Viét Nam, tao cong an, viéc 1am, tang thu nhap, gop phan x6a déi giam nghéo cho
cac ving ndng thon. Tuy nhién khi dién tich nuéi dugc mé rong nhét 13 nudi véi
mat d6 cao thi vin dé dich bénh xay ra thudng xuyén hon va giy thiét hai ciing
nhiéu hon. Trong d6 ndi bat 1a bénh mu gan hay con goi 1a bénh dém tring trén
gan. Cac két qua nghién ctu gin day xac dinh bénh mu gan 1a do vi khuin
E. ictaluri gay ra, bénh xay ra trén ca tra nudi o tat ca cac giai doan, ti 16 hao hut c6
thé 1én dén 90% (Nguyen Quéc Thinh va ctv, 2003; Tir Thanh Dung va ctv, 2004).
Tuy nhién, tir trude dén nay vi¢c dinh danh E. ICtalurl tir c4 tra phan 16n str dung
phuong phap sinh hoa truyén thong hoic sir dung bo kit API 20E (bioMerieux). Do
vi khuan nay phat trién cham trén méi truong nudi cay tong hop (khoang 48 gio &
nhi¢t 46 28°C) (Ferguson et al., 2002; Tir Thanh Dung va ctv, 2002) nén thoi gian
phén lap, nudi cay va dinh danh thuong kéo dai tir 4-7 ngay. Thoi gian chan doan
dai nhu vay thuong 13 qua tré khong thé dap tng nhu cau dé xuat giai phéap tri bénh
cho cic ao ca nudi dang bi bénh. Dé khic phuc van dé nay, phuong phap PCR
chan doan E. ictaluri gdy bénh mu gan trén cé tra dugc thuc hién va tng dung dira
trén qui trinh PCR phat hién E. ictaluri trén c4 nheo my cua Panangala et al.,
(2007). Qui trinh c6 gia tri ing dung t6t trong viéc xac dinh nhanh va chinh xac tac
nhan gdy bénh mi gan & c4 tra nham 1am co s& cho viéc dé xuat giai phap phong
va tri bénh hiéu qua.

2 PHUONG PHAP NGHIEN CUU

2.1 Vat liéu nghién ciru

Céc‘chﬁng vi khuéan dugc phan 13p tu ca tra co d4u hiéu bénh mu gan tu nhiéu

nguon khac nhau gom cac chung CAF255, CAF258, 2B1, 3B3, C1 va C2, sau khi

phan 1ap dugc nuoi trong moi truong nutrient broth (NB) ¢6 bd sung 25% glycerol

va gitr & -80°C.

2.2 Phwong phap phuc héi, nudi ting sinh va kiém tra cac chi tiéu sinh ly,
sinh hoa caa vi khuan

Vi khuan dugc phuc hdi trén moi truong TSA (Trypton soya agar) va u ¢ 28°C,
kiém tra két qua sau 24-48 gid. Sau d6 chon mot khuan lac roi tir dia cdy thuan cay
1én moi truong EIA (edwardsiella ictaluri agar), u cung thoi gian va nhi¢t do nhu
trén roi tién hanh nuoi ting sinh trong moi trudng NB. Kiém tra cac chi tiéu co ban
gém nhudém gram, di dong, oxidase, catalase, O/F (theo phuong phap cua Barrow
va Feltham, 1993). Pong thot mot s6 chi tiéu sinh hoa cling dugc kiém tra bang
phuong phap sinh ho truyén théng va bang bo kit API 20E (bioMerieux). Mdi chi
tiéu sir dung cho 2 phuong phap trén duoc thue hién lip lai 3 1an, két qua ghi nhan
1a két qua co it nhat hai 1an lap lai.
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2.3 Gay cam nhiém E. ictaluri trén ca tra

Thi nghiém gy cam nhiém duogc b tri trong bé composite (100L), cac dung cu
duge khir trung bang chlorine, xa phong, rira lai bang nude sach. Sau d6 cho nudce
vao bé va lap hé thong suc khi lién tuc 3 ngay dé loai hét chlorine. C4 tra c6 trong
luong 50-60g/con, mau sic tuoi sang, phan tng linh hoat duoc chon va bé tri ngiu
nhién 6con/bé. Dé vai ngay cho ca quen dan véi méi trudng nude bé thi nghiém va
cho ¢4 an thirc dn vién theo nhu cu bit mdi cua ca. Trude khi gdy cam nhidm, bét
ngau nhién 5 con c4, giai phau kiém tra ky sinh tring va phan lap vi khuin dé
khéng dinh ca khoé va khong bi nhiém bénh.

Vi khuan sau khi phuc hoi trén méi truong TSA, giit & nhiét dd va thoi gian thich
hop, sau d6 chon mot khuan lac nudi tang sinh trong moi truong NB trong 24 gio,
ly tam 15 phut (4000 vong/phut), rira bang nudc mudi sinh 1y (0.85% NaCl). Mat
d6 vi khuan duoc xac dinh bang may s0 mau quang phd & budce song 650 nm, xac
dinh OD = 1 (twong duong 10° té bao/ml). Sau d6 mat do dugc tinh lai bang cach
cho 10pl dung dich 1én méi trudng TSA dém va xac dinh sé khuan lac. Ca thi
nghiém dugc ti€ém 0.2 ml/ca tai géc vi nguc. Sau khi tiém theo doi lién tuc biéu
hién cua ca trong 10 ngay, chon nhitng cé cé d4u hiéu 10 do, boi 16i kém linh hoat
dé giai phau va phan 1ap ldy mau vi sinh & than, ty tang va mau. Theo ddi va ghi
nhan sy phat trién cta vi khuan. Cac chung vi khuan tai phan lap tir c4 bi bénh mu
gan qua cam nhiém nhan tao dugc tai xac dinh cac chi tiéu hinh thai, sinh 1y va
sinh hoa (bang phuong phap sinh hoa truyén thong va bang bo kit API 20E). Pong
thoi cac chiing nay ciing dugc tai xac dinh bang phuong phap PCR.

2.4 Phuwong phap PCR
2.4.1 Chiét tach Acid nucleic

Vi khuan duogc nudi ting sinh (24 gi0) trong ong nghiém co6 chira 5ml moi truong
LB (Bartie et al., 2006) hoic 14y tit ca cac khuan lac tir dia cdy thudn cho vao ong
eppendorf chira 1.5ml dung dich 0.85% NacCl. Chuyén 1.5ml dung dich vi khuin
sang oOng eppendorf va thém vao 100ul dung dich TE (10mM Tris HCI va
ImM EDTA). Bun ¢ 95°C trong vong 15 phat. Lam lanh trong nudc da. Ly tam
14.000 vong/phut trong 2 phuat. Rut phan dung dich ¢ trén va do va xac dinh ham
lugng DNA bang may so mau quang pho ¢ bude song 260 nm theo cong thirc:

Ham luong DNA (png/ml) = Gid tri do ¢ 260 nm x 50 x dd pha loang
2.4.2 Khuyéch dai DNA (theo Panangala et al., 2007, ¢6 diéu chinh)

Thanh phan hoé chat thyc hién phan ung PCR gém 10 X PCR buffer, 1,5 mM
MgClz, 0,2 uM dNTPs, 5U Taq DNA polymerase, 0.4 pM mdi EiFd-1, 0.4 pM
moi EiRs-1, 20 ng DNA mau va nudc. Chu ky nhiét thuc hién phan tng 1a 95°C
trong 4 phat, 90°C trong 30 gidy, 53°C trong 45 gidy; 72°C trong 30 gidy lap lai
chu ky trén 30 1an, 72°C trong 10 phut.

2.4.3 Poc két qua

Qua trinh dién di dugc thu:c’ hién v6i dung dich TAE 0,5X va ban thach chura 1.5%
agarose (Promega). Poc két qua dua vao thang DNA 1 kb plus (Invitrogen) dé
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xac dinh trong luong phéan tir. Trong lugng phan tir doan DNA cua vi khuan
E. ictaluri can phat hién 1a 407 bp.

3 KET QUA VA THAO LUAN
3.1 Pic diém hinh thai, sinh 1y va sinh ho4 ciia cac ching E. ictaluri

Két qua phan tich cic chi tiéu hinh thai, sinh 1y va sinh héa cia E. ictaluri theo
phuong phap sinh héa truyén thdng dwogc trinh bay & bang 1. Cac ching déu co
hinh que, Gram am, phan ing oxidase am tinh, phdn ing catalase duong tinh, phat
trién duoc trén moi truong EIA sau 24-48 gio ¢ nhiét dd 28°C tao thanh cac khuén
lac nhd, khong nhan. Ngoai ra ching c6 kha nang 1én men va oxi hoa duong
glucose, khong c6 kha ndng sinh khi H2S va khong sinh indole trong moi trudong
NB. Tuy nhién tit ca cac ching déu c6 kha niang thuy phan lysine va ornithine.
Bang 1: Két qua phén tich cac chi ti¢u hinh thai, sinh ly va sinh héa cac ching vi khuén
bang phwong phap sinh héa truyén thong

Chung chuén
Hawke (1979)

Di dong + + + + + + ¥
Nhudn Gram - - - - - - -
Hinh dang que que  que que que que que
Oxidase
Catalase
O/F
Sinh indole - - - - - - -
Sinh H»S - - - - - - -
Str dung Urea - - - - - - -
Str dung amino acid
Arginine - - - - - -
Lysine + + + + + + +
Ornithine + + + + + +

Phéan tmg VP - - - - - - -
Str dung Citrate - - - - - - -
ONPG - - - - - - -
Tao acid tur

Rhamnose - - - - - - -
Sorbitol - - - - - - -
Mannitol - - - - - - -
Arabinose - - - - - - -
Innositol - - - - - - -
Glucose + + + + + + +
Sucrose - - - - - - -

Ghi cha: (-).: dm tinh; (+) duong tinh

Chi tiéu CAF255 CAF258 2B1 3B3 Cl1 C2

+ +
+ +
+ +
+ +
+ +
+
+ +

Két qua phan tich céc chi tiéu sinh hoa cta E. ictaluri bang kit API 20E duoc trinh
bay ¢ bang 2. Két qua cling cho céc chi tiéu déu am tinh trir glucose va lysine.
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Bing 2: Két qua phan tich cc chi tiéu hinh thai, sinh 1y va sinh héa (béng b kit API 20E)
cac chung vi khuan E. ictaluri

Chi tiéu CAF255 CAF258 2B1 3B3 C1 C2

Di dong + + + + + +
Nhuom Gram - - - - - -
Hinh dang que que que que que que
Oxidase - - - - - -
Catalase + + + + + +
O/F + + + + + +
ONPG - - - - - -
ADH - - - - - -
LDC + + + + + +
oDC - - - - - -
CIT - - - - - -
H2S - - - - - -
UREA - - - - - -
IND - - - - - -
VP - - - - - -
GLU + + + + + +
MAN - - - - - -
INO - - - - - -
SOR - - - - - -
RHA - - - - - -
ARA - - - - - -
SAC - - - - - -
Ghi chu: () am tinh; (+) dwong tinh; ONPG: beta galactosidase; ADH: arginine decarboxylase; LDC: lysine
decarboxylase; ODC: ornithine decarboxylase; CIT: citrate; H2S: H2S production; UREA: ure; IND: indole;

VP: phan irng voges-proskauer; GLU: glucose; MAN: mannitol; INO: inositol; SOR: sorbitol; RHA: rhamnose;
ARA: arabinose; SAC: sucrose.

3.2 Két qua PCR

Két qua dién di san pham PCR 5 ching E. ictaluri dugc trinh bay ¢ hinh 1. San
pham PCR déu’hién vach tai vi tri 407 bp chting t6 ¢6 su hién dién cua E. ictaluri
tuong ty nhu két qua cua Panangala et al., (2007).

M 1 2 3 4 5 6

1650bp

850bp
650bp

Hinh 1: Két qué dién di sin pham PCR cic chiing E. ictaluri. Giéng M: thang do DNA
(1 kb plus Invitrogen); Giéng 1: doi ching 4m (nuéc); Giéng 2: ching CAF255;
Gieng 3: chiing 258; Giéng 4: chiing 3B3; Giéng 5: chiing C1;Giéng 6: chiing C2
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Két qua PCR DNA vi khuén chiéc tach tir dung dich nudi trong NB hodc pha tryc tiép
trong dung dich 0.85% NaCl déu cho két qua nhu nhau. Két qua thyc hién qui trinh PCR
cho thay qui trinh nay c6 thé str dung tot dé phat hién E. ictaluri.

3.3 Két qua giy cam nhiém va tai dinh danh vi khuin

Céc chiing vi khudn dugc gay cam nhiém trén ca khoe dé xac dinh kha ning gy bénh mu
gan, sau do tai phan lap va tai dinh danh vi khuén tir than, ty tang va mau. Cac chi ti€u
sinh 1y, sinh héa cua ching vi khuén trudce va sau khi gy cam nhiém duoc so sanh nhdm
khing dinh tac nhin gay bénh mu gan 1a vi khuan E. ictaluri. M4t d¢ vi khuan giy cam
nhiém dao dong tir 0.7-1.5 x10” CFU/ml. Sau 2 ngdy theo ddi lién tuc, ca & cac bé tiém vi
khuan chung CAF258, C1 va C2 bit dau c6 biéu hién bénh 1y nhu boi 16i 1o do, kém linh
hoat duoc giai phiu quan sat ndi quan va lay mau vi sinh ¢ than, ty tang va mau. Két qua
cho thdy bé tiém vi khuan ching CAF258 c6 ty 1¢ ca chét 1a 4/6 con, bé C1 ¢co ty 18 ca
chét 14 3/6 va bé C2 c6 ti 1¢ ca chét 1a 4/6. Than c4 c6 nhitng d6m trang nho li ti (Hinh 2).

Hinh 2: Thén c4 tra giy caim nhiém dong vi khuin CAF258 (miii tén chi cic dém tring)

Két qua tai phan 1ap vi khuén & than, ty tang va mau (moi truong TSA, sau do u ¢
28°C trong thoi gian 24-48 gid) xuat hién cac khudn lac nho, tron, tring duc,
khong nhan. Két qua tai xac dinh cac chi tiéu sinh 1y, sinh héa bang phuong phap
sinh héa dugc trinh bay & bang 3 va bang 4. Cac ching vi khuan tai phan lap tir ca
tra thi nghiém déu c6 hinh que, Gram am, di dong yéu, phan tng oxidase m tinh,
phan ng catalase duong tinh, tat ca déu co kha nang lén men O/F trong diéu kién
hleu khi va ky khi qua hai phuong phap sinh hoa dong thoi cling cho két qua PCR
gidng nhau (hién vach 407 bp). Nhin chung tat ca cac chi tiéu ¢ 3 chung vi khuan
trudc va sau khi gy cam nhiém déu c6 két qua gidng nhau & ca 3 phuong phap:
(1) sinh héa truyén thong; (2) sir dung kit API 20E va (3) PCR.
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Bang 3: Két qua phan tich cac chi tiéu hinh thai, sinh Iy va sinh héa cac chiing vi khuan tai
phén 14p tir thi nghiém cim nhiém bang phwong phép sinh héa truyén thong
CAF258 Cl C2
TCN SCN TCN SCN TCN SCN
Di dong + + + + + +
Nhuém Gram - - - - - -
Hinh dang que que que que que que
Oxidase - - - - - -
Catalase + + + + + +
O/F + + + + + +
Sinh Indole - - - - - -
Sinh H,S - - - - - -
Sinh Urea - - - - - -
Arginine - - - - - -
Lysine + + + + + +
Ornithine + + + + + +
VP - - - - - -
Citrate - - - - - -
ONPG - - - - - -
Rhamnose - - - - - -
Sorbitol - - - - - -
Mannitol - - - - - -
Arabinose - - - - - -
Innositol - - - - - -
Glucose + + + + + +
Sucrose - - - - - -

Chi tiéu

Ghi chii: TCN: truéce khi gdy cam nhiém; SCN: sau khi gdy cam nhiém

Bang 4: Két qua phén tich cac chi tiéu hinh thai, sinh 1y va sinh héa cac chiing vi khuén tai
phan lap tir thi nghiém cam nhiém bing bd kit API 20E
Chi tidu CAF258 Cl C2
TCN SCN TCN SCN TCN SCN

Di dong + + + + + +

Gram - - - - - -

Hinh dang que que que que que que

Oxidase - - - - - -

Catalase + + + + + +

O/F + + + + + +
ONPG - - - - - -
ADH - - - - - -
LDC + + + + + +
oDC - - - - - -
CIT - - - - - -
H.S - - - - - -
UREA - - - - - -
IND - - - - - -
VP - - - - - -
GLU + + + + + +
MAN - - - - - -
INO - - - - - -
SOR - - - - - -
RHA - - - - - -
ARA - - - - - -
SAC - - - - - -

Ghi chi: ONPG: beta galactosidase; ADH: arginine decarboxylase; LDC: lysine decarboxylase; ODC: ornithine
decarboxylase; CIT: citrate; HzS: HzS production; UREA: ure; IND: indole; VP: phan iing voges- proskauer;
GLU: glucose; MAN: mannitol; INO: inositol; SOR: sorbitol; RHA: rhamnose; ARA: arabinose; SAC: sucrose;
TCN: truede khi gdy cam nhiém; SCN: sau khi gdy cam nhiém.
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V6i phuong phép sinh hoa truyén thong va sir dung kit API 20E, ding phuong
phap nao cling dinh danh duoc loai E. ictaluri. Tuy nhién, phuong phap PCR phat
hién nhanh E. ictaluri (hién vach tai vi tri 407 bp) ciing c6 thé duoc tmg dung.
Viéc ly trich DNA tir dung dich vi khuan duoc nudi ting sinh trong LB s& mat hon
1 ngay, trong khi ly trich DNA tir vi khuan hoa tan trong dung dich 0.85% NaCl
thi thoi gian s& giam di rat nhidu (1/4) so v6i phuong phap truyén thong ma cho két
qua nhu nhau. Véi cach 1am nay s& tiét kiém dugc nhiéu thoi gian va chi phi, dong
thoi cho phép phét hién nhanh va sém cic mam bénh ¢ dang tiém an. Py sé 1a
huéng di méi trong viéc chan doan nhanh bénh mu gan & c4 tra nudi, néu nghi ngd
a0 nudi nhiém bénh thi khong phai doi dén khi bénh boc phat ma van c6 thé chan
doan sém dé kip thoi chita tri. Néu dung phuong phép sinh hoa truyén thong dé
xac dinh E. ictaluri thi s& méat khoang 3-4 ngay, s dung kit API 20E thi can
khoang 2-3 ngay, trong khi phwong phap PCR chi can khoang 6-7 gio cho viéc ly
trich DNA, khuéch dai va dién di.

4 KET LUAN

Qui trinh PCR phat hién nhanh vi khuan E. ictaluri gdy bénh mu gan trén cé tra
nudi duge thyc hién va chuan hoa. San pham PCR c6 kich thuéc 407 bp. Thanh
phan phan tng PCR gom: 10 X PCR buffer, 1,5 mM MgClz, 0,2 uM dNTPs,
5U Taq DNA polymerase, 0.4 uM moi EiFd-1, 0.4 uM mdi EiRs-1, 20 ng DNA
mau, nude. Chu ky nhiét thuc hién phan tmg 1a 95°C trong 4 phit, 90°C trong
30 gidy, 53°C trong 45 giay; 72°C trong 30 gidy lap lai chu ky trén 30 lan, 72°C
trong 10 phat. So sanh véi phuong phap sinh héa truyén théng va sir dung kit
API 20E thi phuong phap PCR c6 thé dugc str dung dé phat hién sdm va chinh xac
tac nhan gdy bénh mi gan & ca tra. Mat khéac, thoi gian chan doan bénh bang
phuong phap PCR duoc rit ngan di rat nhiéu so v6i phuong phéap truyén théng.

LOI CAM TA

Céc ndi dung nghién ctru trong bao cdo nay dugc thyc hién tir ngudn kinh phi
nghién ctru khoa h(_)C cua BO mon Sinh hoc va Bénh Thuy san, Khoa Thuy san,
Truong Pai hoc Can Tho.
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