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HI~U QUA CUA D~CH CHIET CAY BACHA MENTHA PIPERITA (L.) 

LEN THANH PHAN v A HAM LUONG DAM TONG so TRONG HUYET 

TlJONG VA SUC KHANG KHUAN EDW ARDSIELLA T ARDA 0 
CA ROHU (LABEO ROHITA HAM.) 

NGUYEN THr THANH THUY 

Tom tat: Ca Rohu giorzg (Labeo rohita Ham.). d Vi¢t Nam con gr;;i Ia ca Troi. dlf(J'c 

chia ngdu nhien thanh cdc 16 rieng bi¢t: 16 do'i clui·ng an thlrc an blnh tfur&ng va cdc lo x,.;· l.'r 

(T 1• T2 va T3) dtrO'c an thzrc an c6 clu'ra dich chief cay B(]c Ha Mentha piperita (L.) vbi cdc n6ng 

d¢ tllO'ng kng Ia 10. 20 va 30 ml/JOOg tlutc an. Sau ba tudn thi nghi¢rn, t(/t cd cdc 16 ca d1t9'c 

thu mau mau de' kieln tra thanh phdn albumin (A). globulin (G). t_y le AIG va ham hrr;;·ng d(]m 

tbng so' trong huyefll(o'ng. Sau d6 cac 16 ca dll'o'C tiern d khoang b~lng ln¢t lieu ( 1 or· te' be/olea) 
dung dfch vi khu6'n Edwardsiella tarda chef ,n( ly bang formo/1 %. Mau mau cdc lo ca du'(J'C 

kieln tra dfnh k_y hdng tutin. Sau hai tudn tiem cluing. tci't cd cdc lo ca dU(J'C gdy nhiern khudn 

b/ing each tiern m¢t lie'u tUo'ng tu nfnt tiem cluing nlurng vbi dung dfch vi khudn E. tarda so'ng. 

Kef qud cho thdy rang ham llt(J'I/g d(]m t6rig so' va globulin trong huyet flt'o'ng d cdc 16 ca Xtf l_y 

tang dang kl ( P<fJ.05) so v6'i 16 dol clu'tng. Tuy nhien. khong c6 Sl/ khac bi¢t dang ke' ( ?>0.05) 

ve' ty 1¢ AIG giii'a lo dol clu/)1g va cdc lo x1'r ly . Ham lu'f.!ng d(]ln t6ng so' va globulin trong lu1yet 

tl(o'llg if Ca fo do'i clu(·ng va CGC 16 Xll' /_y tang dang ke' SOU khi CG dtt(J'C tiem c/u/ng va nftiern 

kfwa'n E. tarda . Sit'c khang klwdn E. tarda tang dang ke' d cdc 16 ca dur;;·c an tlutc an c6 clura 
dich chief cdy B(_lc HaM. piperita (L.). 

I.MODAU 

Sl;f thay d6i ham luqng d~m t6ng so va cac thanh phan albumin (A), globulin (G) va 
ty 1~ A/G trong huyet tuong la m¢t trong nhfrng chi s6 d~ danh gia tlnh trc:tng sue khoe va 

khil nang ch!u dvng soc cua ca (Wedemeyer va McLeay, 1981). Theo Grasman va c¢ng Sl;f 

(2000), Sl;f thay d6i thanh phan va ham luqng dc:tm t6ng SO phan anh tr~ng thai dinh dUOng, 

sinh ly va tlnh tr~ng viem nhiem cua ca th~. vl v~y n6 la chi so d~ danh gia tlnh trl;lng sue 

khoe 6 nhfrng d<?ng v~t b~c cao. Chat kich thich h~ mien dich c6 ngu6n goc thvc v~t da va 

dang duqc dung ngay cang ph6 bien han trong phong tr! b~nh, d~c bi~t la cac b~nh nhiem 

khu~n cho tom ca nuoi vl cac chat nay khong gay tac dl:lng phl:l nhu thuong g~p khi dung 
khanh sinh va vcic xin song (Siwicki va c¢ng Sl;f, 1994; Mulero va c¢ng Sl;f, 1998). M¢t 
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nghien cuu g~n day cho thay rang ho;:tt d¢ng cua h¢ mi~n dtch d~c hi¢u cua ca Ro Phi 

Oreochromis mosssambicus (Peters), th~ hi~n a nong d¢ khang th~ chong l;:ti vi khwln 

Aeromonas hydrophila, tang dang k~ khi duqc tiem dich chiet tho cay B;:tc Ha Mentha 

piperita (L.) (Michael, 2001). Ca Rohu (Labeo rohita (Ham.), a Vi~t Nam con g9i la ca 

Troi, m(>t trong nhilng loai ca nu6'c ngQt tang truang nhanh va c6 sue sinh san 16'n, dang 

duqc nuoi khci ph6 bien 6 nhi~u nu6'c chau A va Vi¢t Nam. Vi khw1n Edwardsiella tarda 

la tac nhan gay b~nh nhiem trung mau "Edwardsiella septicemia" a nhieu loai ca nuoi . Thi 

nghi~m nay xac d!nh anh hu6ng cua d!ch chiet cay B;:tc Ha M. piperira (L.) qua thuc an 

den ho;:tt d¢ng cua M mi~n d!ch, th~ hien 6 th~mh pMn, ham luqng d;:tm t6ng so trong 

huyet tuang va sue khang khuan E. tarda, cua ca Rohu giong (Labeo rohita Ham.). 

II. TAl LI(l:U VA PHVONG PHA.P NGHIEN CUlJ 

1. Chu~n b~ thuc an va dung d~ch vi khu~n 

Cay Mentha piperita (L) tuai (50 g) duqc ri'ra sach, xay nhuy~n va ngam qua dem 

trong dung dich g6m 100 ml c6n 90°C va 100 ml nu6"c cat. Dung dich tho nay duqc ly tam 

d~ lo;:ti b6 het cac chat XO'. Cac lo thuc an Tl' T2 vaT, duqc chuan bt bang each tr(>n thuc an 

thong thuang v6'i d!ch chiet tho 6 cac nong d¢ tU'O'ng ung la 10, 20 va 30 ml/100 g thuc an. 

Sau khi tr¢n deu, hon hqp nay duqc che bien thi'mh d;:tng vien. Thti"c an vien nay duqc lam 

kh6 tl,f nhien va giG· trong tu say a nhiet d¢ 50°C trong 24 gio va bao quan nai kh6 rao. 

Dung dich vi khuiln song dung gay cam nhi~m ca duqc chuiln bi bang each nuoi cay 

vi khuan thu~n chung E. tarda trong moi truang Tryptone Soya Broth (TSB) trong 24 gia, 

ly tam v6'i dung dtch nu·ac muoi trung tfnh (PBS, pH = 7.4) ti¢t trung va di~u chinh 6 m~t 

d¢ quang ph6 (OD) 0.5 voi buoc s6ng 540 nm (Hanson va Ainsworth, 1999). Dung dich vi 

khuan E. tarda chet dung cho tiem chung duqc chuan b! bang each xu ly vi khuan E. tarda 

song v6'i dung dtch formol 1% trong 24 gio, sau d6 ly tam trong dung dtch nu6'c muoi 

trung tfnh ti~t trung va dieu chinh 6 m~t d¢ quang ph6 0.5 v6'i bu6'c song 540 nm nhu dung 

dtch vi khuiln song. 

2. Bo tri thi nghi¢m 

Ca Rohu giong v6'i kfch thu6'c dong d~u (35±2g) duqc chia ngliu nhien lam cac 16 

rieng bi~t (10 ca/16, moi 16 gom 2 b~ c6 tht tfch 1 m\ L6 doi chung (DC) am va duang 

duqc an thuc an kh6ng c6 dtch chiet tht,rc vat; cac 16 xu ly T 1, T2 va T1 duqc an thuc an c6 

chua dtch chiet M.piperita (L.) v6'i cac n6ng d¢ 10, 20 va 30 m1/l00g thuc an. Sau 3 tu~n 

thf nghi~m, mau mau dUQ'C tl1U 6 tinh m~ch duoi ca de ki~m tra h~un 1UQ'Tlg d~m t6ng SO, 

albumin (A), globulin (G) va ty 1¢ A/G cua huyet tuong . Sau d6 cac 16 xu ly va doi chung 
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duong duqc tiem chung 6 khoang bt,mg v6i 0.2 ml (106 te bao/ca) dung dich vi khuan E. 

tarda chet. L6 doi chung am duqc tiem v6i 0.2 ml dung dich nu6c muoi sinh ly. Sau 2 tuan 

tiem chung, tit d cac 16 ca duqc tiem 6 khoang b1;1ng v6i 0.2 m1 dung dich vi khu~n E. 
tarda song. Sau khi gay cam nhiem, tat ca cac 16 ca d~u duqc an thuc an kh6ng co dich 

chiet thl;l'c v~t. Ty 1¢ tu vong cua cac 16 ca duqc theo d6i hang ngay. Ca song sot sau 1 tuan 

cam nhiem duqc thu mau mau d€ xac dtnh thanh phan va ham luqng dl;lm t6ng so cua 

huyet tuong . 

3. Phfrang phap tach huyet tuang va phan tich sinh h6a 

Mau duqc thu tu tinh m;:tch du6i cua ca v6i chat chong dong la heparin (Sigma, 

Diagnostics) . Ngay sau khi nit, mau cua 10 ca trong cling 16 duqc tr¢n d~u va dna vao li 

tam v6i toe d¢ 10000 vong/phut 6 nhi~t d¢ 4°C. Sau khi 1i tam 15 phut, huyet wong duqc 

tach ra va bao quan 6 nhi¢t d¢ -20°C cho den khi phan tich cac chi tieu sinh hoa . 

Ham lu-qng d~m t6ng so cua huyet tU"Ong du-qc xac dinh theo phuong phap cua 

Bradford (1976) (dye binding method): Tr(ln deu 1 ml thuoc thu Biuret v6i 2 ml nu-6c cat 

va 50 111 huyet tu-ong va u 6 nhi¢t dQ 37°C trong 10 phut . M~t d¢ quang ph6 (00) cua 

dung dich du-qc xac dtnh bang may so mau quang ph6 (AR 601 - Analyser, Glaxo 

Qualisystems) 6 bu-6c song 540 nm. 

Albumin (A) va globulin (G) cua huyet tu-ong duqc xac dtnh theo phuong phap cua 

Doumas va c(lng SIJ (1971) (Bromocresol green (BCG) method): Tr¢n dcu 1 ml tlm6c thu 

(buffered dye reagent) v6'i 2 m1 nu6'c cat va 10 Ill huyet tuong, sau d6 do ngay m~t d() quang ph6 

(OD) cua dung dich 6 bu6'c song 630 nm bang may AR 601 - Analyser, Glaxo Qua1isystems. 

C6ng thuc tinh: 

1. Dam t6ng so= !I! x 60 (mg/ml) 
· As 

2. Albumin = A~_ x 40 (mg/ml) 
As 

3. Globulins = D1;1m t6ng so - Albumin (mg/ml) 

V6i : AI: OD cua huyet wong xac dinh; A,: OD cua dung dich chuan. 

4. Sue khang khufin 

Phan tram song s6t wong doi (RPS) cua ca duqc tfnh theo c6ng thuc sau: 

RPS = ( 1 - -~- ) X 100 ( trong Logambal va c¢ng Sl;l', 2000) 
N 
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Trong d6: T: phan tram ty 1~ tlr vong cua 16 Xlr 1y 

N: phan tram ty l~ til' vong cua 16 doi chung am duqc tiem nu6c muoi sinh 1y 

5. PhtrO'ng phap xir ly so li~u 

So li~u duqc Xlr ly theo phuang phap thong ke sinh hQC dung phan mem Microsoft 

Excel va phep thu Student's t -test v6i d¢ tin c~y la 95 % (P< 0.05) 

III. KET QUA v A THAO LU!N 

1. Thanh phan va ham luqng d:;tm t6ng so trong huyet ttrO'ng cua ca thi nghi~m 

Huyet tuang (plasma) va huyet thanh (Serum) deu la the dich duqc tach ra tU: mau 

sau khi lo<;1i b6 phan te bao mau. Tuy nhien huyet tuang c6 chua yeu to dong mau (Clotting 

factor) con huyet thanh thl khong c6 yeu to nay. Hrubec va Smith (1999) cho rang dung 

huyet tuang de phan tich cac chi tieu sinh hoa cua mau se cho ket qua chfnh xac han vl c6 

th~ tach huyet tuang ngay sau khi rut mau, trong khi d6 huyet thanh thuong bi anh huang 

bai qua trlnh phan huy hong cau (hemolysis). Do v~y trong nghien cuu nay, huyet tuang 

da duqc Slr dt,mg d~ phan tich cac chi tieu sinh hoa cua mau ca. 

Theo Wiegertjes va c(>ng Sl,l' (1996), ham luqng d<;tm t6ng so va globulin trong huyet 

thanh tang cao Ht bi~u hi~n cua S\f tang cuang ho<;tt d¢ng cua h~ mien dich l\f nhien cua ca. 

M(>t nghien cuu tru0c day cho thay d<;tm t6ng so trong huyet thanh cua ca Rohu giong tang 

tU: 32.5 den 34.2mg/ml sau khi duqc xu ly v6i probiotic (Sahoo va c¢ng sl,l', 1999). Trong 

thi nghi~m nay, sau 3 tuan duqc an thuc an chU·a dich chiet B<;tc HaM. piperita (L.), nhln 

chung d<;tm t6ng so va globulin trong huyet tuang cua cac 16 Xlr 1y T, , T2 va T, tang len 

dang k~ so v6i 16 doi chung (bang 1). Tuy nhien, m¢t so ket qua ngo<;ti 1~ cling duqc ghi 

nMn trong qua trlnh phan tfch, dieu nay c6 the do S\f sai so cua phuang phap va anh huang 

cua qua trlnh thu mau mau. Ket qua nay cho thay rang dich chiet M. piperita (L.) qua thuc 

an da tang CUOng ho<;tt d<)ng CUa h~ mien dich t\f nhien cua ca the hi~n a S\f tang ham luqng 

d<;tm t6ng so va globulin trong huyet tuang ca. Tuy nhien, kh6ng c6 Sl,l' khac nhau dang k~ 

ve ty so A/G a tat ca cac 16 ca thi nghiem (bang 1). Ket qua cho thay dich chiet M. piperita 

(L.) trong thuc an kh6ng anh huang t6i ty so A/G trong huyet tuong . 

Theo Me1ingen va c¢ng Sl,l' (1995), d<;tm t6ng so trong huyet tuang cua ca Hoi D<;ti 

dll'ang (Salmo salar L.) kh6ng bi anh hU'o'ng b6i tiem chung. Berglj6t va c¢ng S\f (2001) 

cling cho rang d<;1m t6ng so trong huyet tuang ca Tuyet (Gadus morhua L.) dao d¢ng tU: 25 

den 45 mg/ml nhu·ng kh6ng bi anh lm6ng b6i tiem chung, nhi¢t d¢ va cac yeu to ve mua 

Yl;l. Tuy nhien theoShariff va c(>ng S\f (2001), d<;tm t6ng so trong huyet tu'Ong cua ca chep 
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Nh~t P. gonionotus tang dang ke tu 25 den 45mg/ml sau khi duqc xu ly v6i vi khutln A. 
hydrophila. Magnadottir va Gudmundsdottir (1992) cling cong bo rang d~m t6ng so trong 

huyet thanh o ca Hoi D~i duang tang dang ke khi bi nhiem khu~n tJ! nhien A. salmonicida 

subsp. Acromogenes. Trong thf nghi~m nay, ham luqng d~m t6ng so va globulin trong 

huyet tuang cua ca a ca 16 doi cluing va xu ly deu bien d<;>ng theo chieu huang tang dang 

k~ (P< 0 .05) d6ng thai v6i st,r giam ty I~ A/G so v6i tru6c khi tiem chung va cam nhiem 

(bang 1). Theo Oruc va Uener (1999), st,r tang ham luqng d;:tm t6ng so va globulin trong 

mau ca la st,r thfch nghi cua ca th~ nhttm b6 sung ham luqng d;:tm bi mat trong dieu ki~n bi 

soc ho~c viem nhiem. D6ng thai day c6 the duqc xem la co che tJ! bao v~ chong lc:ti tac 

nhan gay b~nh xam nh~p vao ca the . 

Bang 1: Ham luqng dc:tm t6ng so, albumin (A), globulin (G) (mg/ml) va ty so A/G trong 
huyet tuang cua ca Rohu giong (Labeo rohita Ham.) 

Sau 3 tuan xu Iy 
Sau 1 tuan tiem Sau 2 tuan tiem Sau 1 tuan cam 

Lo thi chiing chung nhi~m 
nghiem 

Dl;lm t6ng so 
-

DC am 11.118" ± 0.285, 16.051" ± 0.3312 18.746"" ± 0.4982 18.278" ± 2.1032 
DC duang 11.120" ± 0.199 , 16.184" ± 0.1132 18.915"" ± 0.2372 18.321" ± 1.9412 

T, 13 .168"" ± 1.076, 19.682" ± 0.3312 17.822" ± 0.1982 27.152" ± 2.7053 
Tz 15.714" ± 0.469, 15 .105"" ± 0.985, 13 .993" ± 0.695, 19.205"" ± 0.5742 

T" 12.236"" + 0.753, 17.389" ± 0 .6892 20.858"" ± 2.0802 26.954"" ± 4.3273 

Ham Iuqng Albumin 

DC am 5.770" ± 0.111, 6.266" ± 0.099, 6.791 ± 1.762, 4.522" ± 0.278, 
DC ducmg 5.760" ± 0.192, 6.179"± 0.108, 6.689 ± 1.679, 4.459" ± 0.199, 

T, 7.176" ± 0.627, 7.198" ± 0.293, 5.468 :J: 0 .779, 6.221 "" ± 0.651, 
T2 5.939""± 0.294, 5.854" ± 0.799 , 5.314 ± 0.579, 6.263"" ± 1.602 , 
T3 5.794"" + 0.111, 6.916"" + 0.327, 6.024 ± 0.327, 7.091" ± 0.578, 

Ham Iuqng Globulin 
-- -· 

D6i ch(rng 5.348" ± 0.248, 9.785" ± 0.4262 11.955"" ± 1.6712 13.756" ± 2.3692 
DC duang 5.492" ± 0.194, 9.891 a ± 0.2982 12.005"" ± 1.2272 13.988" ± 1.9872 

T , 5.992"" ± 1.678, 12.484" ± 0.4282 12.354"" ± 0.6892 20.932" ± 2.4923 
Tz 9.775b ± 0.484, 9.251 ""± 0.228, 8.679"0 ± 1.275, 12.942" ± 1.8842 
T3 6.442" + 0.864, 10.473"" + 0.5552 14.834"" ± 1.763, 19.863" ± 4.5743 

Ty 1¢ A/G 

DC am 1.080 ± 0.051, 0.641 ± 0.0392 0.588 ± 0.2172 0.339 ± 0.0862 
DC duang 1.049 ± 0 .063, 0.625 ± 0.0242 0 .557 ± 0.1292 0.319 ± 0.1042 

T, 1.300 ± 0.549, 0.577 ± 0.0402 0.446 ± 0 .0882 0.300 ± 0.0452 

T2 0.609 ± 0.050, 0.632 ± 0.074, 0.628 ± 0.165, 0.504 ± 0.213, 
T. 

·' 0.912 + 0.136, 0.580 + 0.107 2 0.408 + 0.0292 0.372 ± 0.1062 
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- Cic ky ll;f khcic nhau th~ hi¢n Sl;f khac nhau c6 y nghia (P< 0 .05) gifra cac lo thf 

nghi¢m (Student's t- test) 

- Cac so khac nhau th~ hi¢n Sl:f khac nhau c6 y nghia (P< 0.05) gifra cac hin tlm mfru 
(Student's t - test) 

M~t khac, theo Sahoo va Mukherjee (2001a,b), St,r giam ham luqng d(,lm t6ng so va 

globulin cling voi Sl;f tang ty 1¢ A/G duqc coi la hi¢n tu'Q'ng tl'c che h¢ mien dich cua ca 

Rohu giong khi duqc xuly aflatoxin . Trong thf nghi¢m nay, ket qua cho thay ho<;1t d¢ng 

cua h¢ mien dich 6 cac lo ca thi nghi¢m da khong bi uc che sau khi tiem chung va cam 
nhiem. 

2. Sue khang khuiln E.tarda cua ca thi nghi¢m 

Ket qua cho thay ty 1¢ til" vong cua ca thi nghi¢m xay ra trong vong 4 ngay sau khi bi 
cam nhiem (bang 2). Phan tram song s6t wang doi (RPS) 6lo doi chung la thap nhat so voi 

cac lo xuly. Ket qua chung to dmg dich chiet M . piperita (L) c6 tac dt,mg tang cuong sue 

khang khw1n E. rarda 6 cac lo ca xuly. Tht,rc te cho thay phuang phap tr¢n chat kich thich 

vao thuc an duqc xem la phuong phap thong dung tropg nuoi tom ca (Siwicki, 1989; Sahoo 

va Mukherjee, 1999; 2001, Philip va c¢ng Slf, 2001). Tuy nhien, CO" che cua qua trlnh trao 

dcii chat kich thicn h¢ mien dich xay ra trong ru¢t van chua duoc giai thich day du . C6 gia 

thuyet cho dmg qua trlnh tiep nh~n chat kfch thich h¢ mien dich c6 th~ duqc tht_Xc hi¢n bai 
h¢ thong mien dich mang nhay (mucosal immune system: MIS) trong thanh ru¢t . H¢ thong 

nay l(,li dUQ'C cau t(,lO b6i h¢ thong tht,rc bao don nhan (mononuclear phagocyte system) va 

te bao Lympho 6 ru¢t (gut-associated lymphoid tissue: GALT) (Castro, 1993), vl v~y n6 

kich thfch h¢ mien dich (Duncan va Klesius, 1996). 

Bang 2. Phan tram song s6t wong doi (RPS) cua ca Rohu giong (Labeo rohita Ham.) 
sau khi bi nhiem khuiin Edwardiella tarda 

-----····-··,----·- ----~----

Lo 
So ca 

.ban dau 
---- -·-- - - - - ·---- ·· -- --

DC am 10 x 2 4 

DC 10 X 2 6 

duong 10 X 2 2 

T l 10 X 2 0 

T2 10 X 2 0 

T1 

60 

-
2 

- ---~ 

8 

2 

2 

2 

0 

---------------···· ·- -------~---·------· 

Ty 1¢ til' vong hang ngay 
----- - - - % RPS 
6 7 

·-- --· 

3 4 5 
-- ---··--- ----- - -·--- ·-- - --- ------ ---------

0 0 0 0 0 

0 0 0 0 0 33.33 

0 2 0 0 0 50.00 

2 0 0 0 0 66 .67 

2 0 0 0 0 66 .67 



IV. KETLU!N 

Ket qua cho tha'y rang ham luqng d~m t6ng so va globulin trong huyet tuong 6 cac 16 

ca duqc an thuc an chua dich chiet B~c HaM. piperita (L.) tang dang ke (P<0.05) so vai 16 

doi cht1ng. Tuy nhien, kh6ng c6 St! khcic bi~t dang ke (P>0.05) ve ty 1~ A/G gifra 16 doi 
chung va d.c 16 xi'.r ly. Ham lUQ'llg d;:tm t6ng so va globulin trong huyet tuong a ca 16 doi 

chung va 16 xi'.r ly tang dang k~ (P<0.05) sau khi ca duqc tiem chung va nhi~m khuan E. 

tarda . Sue khang khuan E. tarda tang dang k~ a cac 16 ca duqc an thuc an c6 chua dich 
chiet M . piperita (L.). 

LO'i cdm on: Nghien cuu nay duqc h6 trq ve kinh phi va CCY so v~t chat tu chuong 

trlnh trao d6i van h6a gifra Vi~t Nam va an D9 (ICCR),Vi~n Giao dl;lc ngh~ ca (CIFE), 
Mumbai va Vi¢n Hili duong h9c, Nha Trang. 
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THE EFFECT OF MENTHA PIPERIT A (L.) EXTRACT MIXED DIET 
ON PLASMA TOTAL PROTEIN FRACTIONS AND DISEASE RESISTANCE 

AGAINST EDWARDSIELLA TARDA IN ROHU 
(LABEO ROHITA HAM.) FINGERLINGS 

NGUYEN THI THANH THUY 

Sumary: Rohu fingerlings ( Labeo rohita Ham.) were randomly divided into four 

groups . The control group was fed on normal diet and t.hree treated groups namely T 1• T1 and 

T3 groups were fed on plant Mentha pipe rita (L.) extract mixed diet with varying doses viz . 10, 

20 and 30 mill OOg feed. separately. After three weeks of feeding, blood was collected from all 

the groups for testing of plasma total protein. albumin (A), globulin (G) levels and AIG ratio. 

Then . all the fish groups were in.ununized .intrape.ritonea/ly (i.p.) with 1% formalin-killed E. 

tare/a suspension (lOr.cells!fish). The laboratory af!.alysis was done weekly after immunization. 

Then all the groups were challenged ( i.p) with live E. tarda suspension for testing of disease 

resistance against the bacteria. The results indicated that plasma total protein and globulin 

levels significantly (P<0.05) increased in the plant extract treated groups compared to that in 

the control group. After immunization and one week of challenge, the plasma total protein and 

globulin levels significantly ( P < 0.05) increased in both the control and treated groups. 

However , there was no significant ( P>O.OS) difference in AIG ratio among groups during the 

experiments. The plant extract mixed diet enhanced disease resistance against E. tarda 

infection in the plant extract treated fish. 
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