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Effects of levamisole on the non-specific immune response and
disease resistance of Chinese mitten crab Eriocheir sinensis
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Abstract:In order to determine the immunomodulatory effect of the dietary intake of levamisole in the
Chinese mitten crab( Eriocheir sinensis) , the crab were fed diets containing 0 ( control) , 100, 200 and 300
mg levamisole kg ™' dry diet for 7 days. The total haemocyte count( THC), differential haemocyte count
(DHC), phagocytic activity, respiratory burst( release of superoxide anion), phenoloxidase(PO) activity

and lysozyme(LSZ) activity were examined at 0, 2, 4, 6, and 8 weeks after administration of levamisole.
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Crab were challenged at 1. 2 x 107 colony forming units (cfu) kg™ crab weight with a virulent strain of
Aeromonas hydrophila( CL99920) of E. sinensis at 4 weeks after administration of levamisole, and mortalities
were recorded over a 10-day period. The results demonstrate that crab treated with levamisole showed
significantly higher THC, the amount of hyaline cells( HC) , phagocytic percentage( PP), respiratory burst
(release of superoxide anion) , PO activity and LSZ activity than those of the control group(P <0.05). No
significant differences in the amount of granular cells( GC) and phagocytic index(PI) of haemocyte among
the crab fed with diets containing 0 ( control) and those fed with diets at 100, 200 or 300 mg levamisole
kg ™! dry die(P >0.05). Furthermore, the levamisole treated E. sinensis were the more resistant. It was
concluded that E. sinensis that were fed with diets at 100, 200 or 300 mg levamisole kg ™' dry diet showed

increased immune ability as well as resistance to A. hydrophila infection. Under the experimental conditions,

the optimum dose of dietary intake of levamisole should be 200 mg levamisole kg ™ dry diet.
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FRARIAEF)3 K ,24 h TR, EHIKIBAE 25 TE
L, BREK /3, B2 ARFERE,
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B4 8 R
1.3 MméAREEFEEERNE

SRABEV W IBREYEYR, ARE
PBS & FiE4LH H 53 5 ( Candida albicans) ,
ZHKEBEHA 1. 4 x10" mL ™7 WHEBW. W
0.4 mL HEEIMA0.2 mL &R, BNEE37TT
BRPIRE 60 min, 5% FE M HEHIEMER
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Tab.1 Effects of levamisole on the total haemocyte count (THC) and
differential haemocyte count ( DHC) of Eriocheir sinensis

Jiikztiiova g /e SRR () 4b38 treatment

haemocyte count sampling time %t I control 100 mg-kg ~* 200 mg-kg ! 300 mg-kg !
THC( x10%-mL ") ] 260.6 £6.12 260.6 £6.12 260.6 £6.12 260.6 £6.12
2 252.8 £12.2% 301.0 £13.2° 321.5 £12.0° 332.7 £11.1°

4 266.2 £10.7% 319.6 £11.9° 366.0 £12.1° 364.0 £13.3°

6 277.8 £17.4% 288.3 +14.9? 327.9 £25.7% 310.8 £28. 4?

8 270.3 £11.5% 283.1£7.7% 201.0 £13. 5% 285.3 £10. 5%

HC( x10%-mL ') 0 44.9 +3.2° 44.9 +3.2° 44.9 +3.2° 44.9 +3.2°
2 47.7+2.9° 67.8 £4.4° 80.6£2.7° 79.1£3.6°

4 39.0+6.1° 77.6 +7.9° 98.8 +6.3° 97.8+7.0°

6 45.7 +3.4° 56.0 +4.6% 74.1%5.1° 67.5+7.7°

8 49.8 +2.7° 54.5 +3.6° 59.1+6.1° 54.9 +4.5°

SGC( x10° -mL ') 0 171.2 +5.92 171.2 +5.92 171.2 +5.92 171.2 +5.9°
2 156.7 +£10.2° 185.6 +7.7% 198.4 +8.8° 198.1 +6.9°

4 185.2 +£9.1% 192.4 +7.5% 211.8 £8.9% 221.1 +14.1%

6 177.8 £10.5° 191.8 +13.5° 200.9 £16. 5% 189.1 +19.2°

8 166.0 +7.8? 177.6 +5.1% 178.6 +10.0? 172.1 +8.7%

GC( x10%-mL ') 0 42.9 +3.6° 42.9 +3.6° 42.9 +3.6° 42.9 +3.6°
2 47.8 +2.6° 45.4 +2.7° 42.5+1.9° 49.8 +5.3°

4 42.0 +2.3° 49.6 +3.1° 51.6 +3.9° 45.2 +3.8°

6 54.3 +6.1° 40.8 +4.9° 53.1+5.1° 54.3 +5.6°

8 54.5 +6.2° 50.3 +3.2° 53.3 +6.5° 58.4 +5.8°

ERPERER 6 MERKTFHIR £ i0ER, F—ATPHRRETFBARE LB ZR BE (P <0.05)

Notes; Values are means and standard errors of six replicates. Data in the same row with different letters are significantly different( P <

0.05) among different treatments
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Fig.1 Effects of levamisole on the phagocytic activity
of haemocytes of Eriocheir sinensis
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Fig.2 Effects of levamisole on the respiratory burst

of haemocytes of Eriocheir sinensis
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Fig.3 Effects of levamisole on the phenoloxidase

activity of serum of Eriocheir sinensis
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Fig. 4 Effects of levamisole on the lysozyme activity
of serum of Eriocheir sinensis

2.6 LMS @B HTRREENRIRIT
3 4~ LMS AbER2H i B 1) RARFET- R BN

25.00% (% 2) . WU, BB P INE K
LMS 5 PR 2 B 3 B K LR B L R
R RAEM, EARRKET, L 200 mg-
kg I BRI

3 it

3.1 LMS 3 EE mMmmBER FWINEE
A sz B S5 s bR
RIRE AN R R R PLRE, 40 M 7E JE4F
SRR E RN PEE EEEH, THC W&
A — = E LRI HIUR R R AR BB S 58
5§35 DHC B8 4k 77 BAS 47 Hb i B A /) 2K 2 1l
Y RAEHEHT A [R5 R A4 1 7 A 52 1 o F B AR A
R L2 B ) W A S R 7 o R o R R
BRMEENZMEEEEREERPEERER
YER™ Y, B, W E THC,DHC, Il 40 f i &
WA 3 RS R E R TR O, ], BB
BT LMS X o AR 40 5 B 40 i S T BB Y

MRAAMR, SRBRIFRDH N 37.50%  62.49% F1 B,
R2 ERUBNREXEEYRBRPER
Tab.2 Effect of the levamisole on the immune protection of Eriocheir sinensis

#H3 HRMENEE FETEKE FET-FR(% ) RIPE(%)

group quantity of infected crab quantity of death crab mortality rate protection rate
%1 B8 control 9 8 88.89 0.00
100 mg-kg ! 9 5 55.56 37.50
200 mg-kg ! 9 3 33.33 62. 50
300 mg-kg ! 9 6 66.67 25. 00

Siwicki™" BB Z B, O IR LMS T D8 5
WA BB R B IS 8L, Leafio &1 %
PR, $% 500 11 000 mg-kg " FBIHFI BN EE A
RS LMS BFR 2 [, R0 A4 IR E TS
P B2 B F 5t B 41, Mulero 212 % LMS # 0.
125,250 1 500 mg -kg ~* FFI B G0 TR0 P £
WE 4 SLAE 10 d, &P LMS B30 LS 1 40t 4
IR VTS M, 7R LMS MRS 5
J&,3 4~ LMS AbFH4H 59 3k B E 40 I A B M T
¥BER TR, 2ER LMS 55 10 4,
250 1 500 mg-kg ™' 4 BT WIS M4 B 3E T Xt
B, Bem" HEFFENE LMS R
a1 AL SR BR, FERE LMS MiEsE
9% 2 -6 & ,300 mg-kg ™" LMS AbIR4 & 40
JEE VAR B % T X i, Mulero £ R 3R,
250 1500 mg-kg ™" LMS AbH4H f 4 Sk A58 11 40 g

AT R 8 6 M A A5 MRS LMIS B ARDRHG B 24 R
BB R, Hob 250 mg-kg A ESE 5 AN
BEB TS, Gopalakannan %7 544 4% W2
4 250 mg-kg ™' LMS 1R, ZE BB S 958 30,
60 J 90 d o JIAE £ g o it 40 IR A PRI AR R T
P, ERERRBHANEEYBERTX R,
Kumari 25" Ffj&r 50 mg-kg ~* LMS B/ ma i
B85 10 d, 7EFRE LMS BB SR, K
BHAKEPEOZKE O, mEEE L7,
3% 3 A iA R B 1A, Baruah % %00,
125.250 mg-kg ™' LMS [¥4R] BHm e 5 G VB HF 115

d, g5 R & B, I 40 f8 B9 NBT & R4 F (P i 1%
R) BEWE, TS5 X IR A A BT T
ABFFTLE R B R, #% 100,200 F1 300 mg-kg ' F
PRI RS LMS G500 T4k i AR g o 4R g0 3
7 4, Wi THC HC % SGC &3, %t GC
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BAPDHEH, R BN ERE R
BRTEEBER N, (B E WS SO Xt R4 A 2
SABE, WL EBRS R LA, £ s
SIS B R ZE ekl BE iR A A T AR g B AR
7K P 3h R 40 B S R T R

Cheng %" I\ B 3£ 4 WHF O, ™ 7= B Iy 3
Inv] RERE THC F HC B IMA4S 5% , 1 40 f X v 3
INE MRS RN LA 5P AR & PO 5 o 3
A%, AUEEM, BEEEM LMS fBiER+
OB THC A1 HC &, {8 1 40 M i) 5 W
PR 4R & K PO FEMERE I, b, B 52 3 4 i 40
JERFWETE M S IFR AR & PO TEM: , If 40 fE Y P
%5 THC HC W&, W BT LA B 5 R
HXRRXR, BEEX R, B RFRABS
3.2 LMS i eh &4, %% & PO 1 LSZ i& 1%
BRI BrEILEER (proPO) R4 2 5Ea Y
EEMPGHMIRINRE, VX REL5GE PO
HITE M — B AR b B R BB R B L RE A IR
x, LSZ RERFHRERENEE RS, BBK
F 22 R PP B T L BE P RS IR B R R B 0
HH 2 RBPRHHR , R — KB R B
IFTHBR R AR B 549, DA T 48 57 AL B
HITIEE. B, PO K LSZ 1% H 55 3 iy Wi F
FEMERB R E T, S SN T N
Hr B SEsh M e ML AR IR S B B 1R

Baruah %™ j9 B 5T 3200, LMS 1] B35 i34 3%
% RIBAFH By EAL B IR (proPO) TE P, ASiI&
R, LMS B8 E ML m PR & miE i PO
k. EUL,LMS Xt 5Esi P proPO R4 T Rk
BAFER. XTFOMR LMS X420 ¥ LSZ
IKFHIERE A — LB IR S, Leafio 4™ i3
B R BN, RGN LMS Xt § £ i 3
LSZ ¥E MBI B A 5.2 ; Siwicki™ & B, F§ LMS
ekl O fREY £ ] 00 f4 M 3E LSZ 7KF B F;Li
& g B A, X FEEEES 150 F11300 me-
kg™ LMS FEHHRE 2 & R R A 7 LSZ
7K ; Gopalakannan %" 1, % BL#WE-& 250 mg-
kg™ LMS F 4Rk} A8 8 25 SR AR 4 ) LSZ 15 ¥,
RIS R R, B IS 28 LMS Hhg
i3 R TP ARG R Y LSZ 1,
3.3 LMS xR EE R IMRm

R K SRR RES R B E PR
BENTPHR KRS ESMER. B, kA

R BRI K S SR B AR S R S, B
BUFH PR LMS St Aeoi 2 B BRI
SAEFRFEY, O] LMS J5, F68 5 s
EXE BASEREEHBERIEE®RY 5
s EANAEHEEREEA Y RASKRA
TR SRR T T RS RR
8 HPTEYLBE /), Baruah %% ) 125 Fi1 250 mg-
kg~ ERHAGF B o B G VR AR R HE LMS 115 d J5
TG B AR T AR IR, 25 R & FR IR 4 458
TS, AR HRH, BHETER LMS B
Hh A 0 B A o g K K BRI B 9 S I B R
BT LMS AR B IR B s , Wt RATHEN
LMS i o A48 25 5 B Rk Yk B8 7 9 1 58 1 1y 2
B4 F LMS PR R BT RE R e o
3.4 LMS RifhERERCRIENEERE
— R GT FR A, LMS (5 B0 1 5 08
MEAE MNEI RS AEMHST™,
Kumari 21 % 8, ZEXH 5 F-8545 B & 450 mg-
kg ™' LMS H4EK 10 d B BP0, 72
B 4RIMBHEETHK,l AEAREZLR
K, Li % &, L 600 mg-kg 4RGN B
H ARk LMS W] 0 F 8589 i plaE 2 s . A&
R H 0 # 100,200 A1 300 mg -kg ™' T4
BHF BT R R R LMS, ¥ R R 1Y
RRERERPIR S [H2,300 mg-kg ARG
BIRYUR S 200 mg-kg ~ LA LIS TR, XA
FEBRE VR 300 mg-kg T FRABHNI B
LMS &R H & G R D BE R BUE E =
B REETIRE, REAARREAMT,200 mg-
kg ' TN B R IR R B R T AR
BB RN & B X PR EE R LMS i
TEE NI A S — 5.
3.5 LMS xdEp g a@mhsbrAd nE
BAMIEEE,LMS EEER LT =487
PEAT ARV 2 (1) 35 BRI ER B e SR AL A HF
FRBEER R BE, i cAMP BOBEIR3E i, cCGMP FY7
R, BT 3 58 K T cGMP f) & 40 8 B9 756
P (2)LMS & REI S =30 28 250 T2 i g
AR R VER, VT R 4 Y B S35
(3)LMS R =4 2-8-3-(2-F L 2 3) -5- %K
PABR KR Bk (OMPL) 2 — BN AW, 7T 55
PAN BT R, B BB LIER, M
A BRI A . AR & B, LMS REff
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B/ THC ¥, X7 W BB LMS  FHEI % =
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