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In vivo, Inmunomodulatory and Antibacterial Reaction of
Levamisole in Cultured Eel, Anguilla japonica

Min-soon Choi', Kwan-ha Park and Jeong-gon Cho*
Dept. of Fish Pathology, Kunsan National University, Kunsan, Chonbuk 573-400, Korea
*College of Vet. Medcine, Chonbuk National University, Chonju, Chonbuk 561-756, Korea

ABSTRACT : This experiment was carried out in order to evaluate the immunomodulatory
activity of levamisole (LMS) in E. tarda challenged eels with different treatment regimens:
7-day LMS treatment before the challenge, 7-day LMS treatment started simultaneously
with the challenge, 14-day treatment before and after the challenge. The antibacterial effect
was activated in all treated groups, with the best being obtained in the simultaneously
treated group. LMS stimulated the defense mechanisms of the eel as demonstrated by in-
crease in the level of total protein, albumin, trypsin inhibitor capacity, lysozyme activity, an-
tibody titer, antibacterial activity and survival rate. These results suggest that antibacterial
effects of LMS was achieved by not only non-specific immune response but also specific one

in eel.
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da Z tryptic soy broth (TSB, Gibco)el| A 25°C& 184
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°§ 33] AAAAFI 2x 10° CFUR 37 & o] 4| g
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Table 13} 2+ whlow Ae|shelct.
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ST AV &S
A3 L8 Salitai et al2]
23tk &, 25°CollAd 18417 24t
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oy Folg 4

dabg o gEmsel) vIxE % 37
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37°Cel|A] 3217} ¥F-2-2] 7] o}-&, 4°Col|A] 184] 7} Hb-S-

A7 A4 2 stele.

Trypsin inhibitor capacity (TI1C)
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NBT reduction&X
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Table 1. Evaluation of bacterial numbers from eels challenged with E. tarda bathed with levamisole on different treat-

ment regimens

Group LMS treatment (20 pg/ml) Regimen Bacterial No.# (CFU) Survival rate (%)
I Same time challenge (for 7days) 3.5%x10'£3.2x 10™ 70
1l Before and later (for 14days) 8.7x 107+ 4.6 10°* 60
11 Before the challenge (for 7days) 6.4x 10°+5.6% 10 50
v No treatment 15X 10°+6.5x 10’ 40

+; Eels were challenged on day (0) intraperitoneally with 2x 10° CFU of E. tarda.
Number of eels in each group were 20 fishes. Levamisole (20 pg/ml) was applied with bath treatment in time relation

to challenge. CFU: colony forming unit.
#: Bacteria were recovered from kidney.
*; P<0.05
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Table 2. Evaluation of clinical parameters from eels challenged with E. farda bathed with levamisole on different treat-

mentn regimens

Group Ht (%) Tp (mg/dl) Alb (mg/dl) ALP (unit/ml) TIC (unit/ml)
I 36.81+4.4 8.0+0.8* 4.31+0.4* 28.7+3.1* 38.8+£2.9*
I 36.6+2.5 7.4+0.7* 3.6+0.6* 20.8+2.5 35.1+2.4*
11 37.2+23 6.8+0.8 3.44+0.5 21.4+43 32.7+3.7
v 36.8+2.6 6.1£0.5 29+04 20.3+24 29.5+3.6

Abbreviation : Ht; haematocrit, Tp; total protein, Alb; albumin, ALP: alkaline phosphatase.
TIC; trypsin inhibitor capacity. One unit of TIC is defined as the increase in absorbance (405 nm) of 0.001/min levam-

isole treatment regimens were described in Table 1.
*: p<0.05
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Table 3. Evaluation of defense parameters from eels chal-
lenged with E. tarda bathed with levamisole on different
treatment regimens

Group NBT reduction (OD) Ab titer (log’)
I 0.19+0.05* 6.4+ 1.5
1 0.1740.03* 5.7+ 1.3
)¢l 0.1640.06 52420
v 0.124+0.04 4.6+2.1

Abbreviation: NBT; nitroblue tetrazolium. Ab; antibody
titer. Levamisole treatment regimens were described in
Table 1.

*: p<0.05
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Lysozyme &%

LMS 2] A &4 lysozyme?] 4L
+6.4 unityml)ol] B8] *e}H(42.145.0~52.6+7.6 unit/
mhol| 4] Z7}lElglon, ArMEs ] H$ 7)h
24(33.8:£6.5 unit/ml) H A 2}(34.8+7.4 unit/mh2] ly-
sozyme 42 #Fo)7} ¢lis whal, LMS el el 1=
ZVAF(38.94+3.2~43.7+ 5.3 unit/ml) B ohi= A1AH43.2+6.9
~54.34 7.6 unit/ml)2] lysozyme &Ao| ZF7}%glom,
£3) EA 28 (Group DollA] &4do] 713 =4 1}
elydri(Table 4). oleigt 7= wizbo]o] wRAlA 2
+ myeloperoxidase2] Zed@ alsl] hyphochlorous
acid (HOCL)2] AAd5o] wiekslr] wjitol o} o5
Soh vheA AFEE PR AR velEA

) 27 (35.8

Table 4. Evaluation of lysozyme activity from eels chal-
lenged with E. tarda bathed with levamisole on different
treatment regimens

Group plasma liver kidney
1 52.6+7.6* 43.7+5.3* 54.3+7.6*
Il 482+ 8.3* 41.9+6.2* 51.4+5.7*
11 42.1£5.0 38.9+3.2 43.2+6.9
v 35.8+6.4 33.84+6.5 348474

One unit of lysozyme activity is defined as the amount
of enzyme causing a decrease in absorbance (530 nm) of
0.001/min. Levamisole treatment regimens were des-
cribed in Table 1.

*; P<0.05.
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