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Preliminary study on establishing the experimental immunosuppression
model of allogynogenetic silver crucian carp

CHEN Yong', ZHOU Hong-qi', YU Qi-wen?, ZHANG Ji-ying®, SHEN Bai-hua®, BAI Jun®
(1. College of Aqua-life Science and Technology , Shanghat Fisheries University . Shanghai 200090, Chinu
2. Shanghai Second Medical University . Shanghai Institute of Immunology . Shanghai 200025, China)

Abstract: Different doses (0, 1, 10 and 20 mg per kg fish) of cyclophosphamide were respectively injected into abdominal cavity of
one of four groups of allogynogenetic silver crucian carp every 5 days for three times. Splenic, head kidney and peripheral blood B
Iymphocytes proliferation, leucocytes count, including different types of leucocytes count in peripheral blood and phagocytic activity ,
lysozyme activity of spleen and head kidney, IgM and IFN-a content produced by B cell cultivated in witro and natural killer cell
activity in peripheral blood were observed for each group on the 16th day. The results showed that IgM and IFN-a content produced by
B cell cultivated in rifro and leucocytes count, including different types of leucocytes count in peripheral blood obviously decreased and
that splenic, head kidney and peripheral blood B lymphocytes proliferation. lysozyme activity of spleen and head kidney, natural killer
cell activity in peripheral blood and leucocytes phagocytic activity evidently reduced with increasing of dose of cyclophosphamide. It is
thought that 10mg * kg~' is a suitable dose of cyclophosphamide for establishing the experimental immunosuppression model of
allogynogenetic silver crucian carp.
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SEREM TR K R, 2 B
fifp 4K H 166. 7 9. 4g, PR @t 25 8% Ak %
(cyclophosphamide, Cy) Hi b M2 1k i 258 PR/ A
e
1.2 Rt

IR 5 P HL 7 R 4 4H, BEAL 20 BB, Jh FR(E 4
TR (T.5mx1.5mx1.0m)F. BERIEE
F 3% 7r 3 1R(8:30,12:30.,16:30) F W8 1 il iyt
D RHCHERY 10% | TH1 20% SERFHI 20% IR A
25% K AKB 17.5% MU EEEE 5% FEYIh 1% |
SEWMA1.5%) . FiK A& Ew 5t
LUK, AL 3 41 iR 4H , 73 B EF N T ik 5t
1 mg.10 mg.20 mg FR#mERG (F X K& Llimg:
kg™ AAR)3 PRI EEEST, BB 5 d RS 1 vk, ki
3 W BRI REFE BT S A 25 TR RS IR 0.5 mL
Fefy. APTRZHTE P B b BRER K L 45 3 WTE S

5ESS 6 KV BUSMNAE I LB BRI
1.3 ME(SEHARDT 10 M)

S B G 4m BRIt B TR A 10 11
FH Y (000K B F 200 175, J68E F AR 5.

N G A EN BREAEIIES
Ifl 100 #L. fim A B & 3 55K E ( Staphylococcus
epidermidi) 20 1L (37°C X5 7% 24h F5 F& K & 96 10
min, 5 [ 70 [& A # L K 76 B 2 30 x 10°CFU -
mL 1) IR A1E 26°CHL[E B E 30 min, B 41 A 2
TR, T G IR 6, TG 40 fE B T
THE 3 T AT B R R AW E

FEMESR (% ) =100 4~ F3 40 B b 7 Wa 41 12 B9 1

4 A%/ 100 x 100

TFIETE 0 = 100 D5 5 A MR 40 LN A 1
A B EL/ 100

91 B o & 4w B H R AR

TR VER R A, AT G 2 A . L
WEAE A R A TR

MR kR A A REAE KR
Hil g AR 25 T, 0.1 mol-L™' .pH 6.4 7%
BERR S rPiR LA 5 RS IR FRFR B 20K, 1 000 remin ™!
B0 10 min, B FE VR A L K U RE BB
( Micrococus lysodeiktious ) £ 37C #F F K5 7% 24 h
i H BRI AR R IS 570 nm IR Y
0.3 ER . ¥ SmL FHEM S 0.01 mL 4
LU AR A I ROV TF 4R B 570 nm 3 i N
BRI A, 37CKIE 30 min, BLE S5 VKIS 10 min
DAZE (R RO PRI e 25 0 ARG RE A TR
MW U=(A,-A)/A.

R Sh3E TR SRR fn B BB s R il i IgM
3 B SN A I 3RS A9 K S 4B M2 LPS M B9 5 d
JEHR W, R BLISA 5 350 ) F 490
nm B0 78 TR SGAE , FR AR ZOR AR AH I 1gML.

PR sh3E AR SH R o B bk € 4w R 45 49 TFN-«
% H IFN-aELISA iR 7 & (W F - oo 4 A
A FEDARLAY ABC-HRP J7 3578 L 43 8 404
bk AE M, 25 LPS HIS, B5 7% 5 d G AT i
ABFRAL A, 5L 100 1L, 37C A 60 min, 3% 5
WG, MATRMEIR A FI B, &L % 50 11, 37°C
BEA 60 min 7, DAZOERZOE R, T 490 nm 4
IRE WG (B, AR B o il 28 5K 15 A0 R (4 TFN-a
{'ﬁi').m‘\ )

ShJA dn B 2R 45 dm e (NK 20 BL) 7 45 25 4k 84
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oM RAEEAMEFLRR N S B R AR
TCTR AR5 T 0 20 0 B2 4 i, ot 2 40 i B
(6 x 10° cell-mL~"1) , LA/ UM B9 20 BBk YAC
—1 AT (3 x 10% cell- mL 1), #7240 M8 FURE o7
HAMIHE 100 1L 1000 B EL BN R4 IR S
BT 29T 5% CO, &F T 157 2h, IR 100 1L
B IABESRAR . FEANA 100 L LDH IE#)iF
W,5 min JG 0 A 50 #L 1 mol- L™ HCl & 11 X
W, A 490 nm Ab AR EIE , BAPEXT BR 25 FH A1 [H]
AT 0.5% BSA — 1640 AR E %00 40 B, BH P
Xif REZH P AR 8] A B 1% NP — 40 3% 185 %007 41
M, DLy 513K 1S B R B E A KB . NK
R AR T 0T E
NK 4R AR TEME( %) =
MEZ OD fH - HRBE K4 oD H
F A FERCIL OD (8 — A % Bercat oD fa < 1%
SRR o BERE kB B #k 4w AR EE AL AL A
FHFEGCEEMED Y, THEAG TRERE®
AL FIL B, lc A RPMI 1640 523580, MR &
SRR BF a2 200 B AN MG 5,4 000 -
min~ "E.0 10 min, JUIE A E T RPMI 1640 1537
Wb, Ficoll I (ML 1.082 g-mL™") MBS 2
(S0 FE 1. BT 42 ) Ficoll ¥R 4y BS itk L 40 M) L I

FIRELIMIAE N 6 x 10° cell- mL ™R J5 ¥ & 45 /b
T 96 FLIRIE MR , & FL 100 eL, T 25 &2 59 1R
LPS(20 #L-mL~1) . 7E 5% CO, 553545+ 20T 3%
120 h, A *H-TdR, 16 h YRS, £F 4k 4t ik
il A b, FF 0 8 B SR Bk P 8 (cpm) L 45 R LA
B35 81 (stimulationindex , SI) 7R

SL= FS IR 4 cpmy/ AT N HI R 4 cpm
1.4 ZitAHiE

Fiv A %45 Fl ANOVA #1775 22 43 #7 . Duncan
KFTEZEIK.

2 iR

2.1 BRI EANAMAMKERMENS
o0 B IR 1 B B2 N

TSI B B % 5 B AR AR A I 9 4
ARELW(E D), 205 b R Bl ot A )
B3 T 2 20,1 me- ke T HRI MRS S
MEAMILC AR EEF (P <0.05),10 mg-
kg " SXTREAMEAREEEZER(P<0.01),
P 400 B A 5T g 5 BB R A7 76 & 7R LA G
F, B BE L B SR S B S 4 B R R R A
W Bk 5% TRE(P <0.01).

F1 TREFNSIRBEBERYSE B MRLER B L EREEREHZM
Tab.1 Effect of different doses of cyclophosphamide on leucocytes count and leucocyte phagocytic activity

#1351 HZEME (10" mm~) FI BT TR (%) IR

group leucocyte count leucocyte phagocytic rate phagocytic index
Y M 2H control 3.65+0.39" 53.15+2.84M 1.4 +0 24™
1 mg-kg™' 3.3220.4% 47.36+5.93% 3.6120.31%
10 mg-kg™' 2 1810 348 37.93+5 68 2.62+0.64%
20 mg-kg ™! 2.010.405 34.09+4 03" 2.39+0.21¢

ARG FRHRRIERFREE(P<0.01), ARDEFHRLEFEH(P<0.05). TE

Note: Different capital letters indicate marked significance at P < .01, and different lower cases indicate significance at P <0.05 The same

below

2.2 AEF EIREE T INE LA EFEE QA
kg —{:0p A1)

TGP B EE A X 5 E AR AL E 1 AN TR] 2R A
MBI B ER (K 2), BRT 1 mg-kg™!
A R WA A A A S5 X R AL AR L TR 17
F(P>0.05),10 mg-kg "4 Fl 20 mg- kg™ "4
o AR A0 5 R & A T X IR (P < 0..05) 4t
HAR B AR TS [ 40 ) 550 250 P B e P g 9
Y T 2 0 (a5 T B AR A R

BEER(P<0.01).
2.3 AEFISIRBBAERT LS BRI A H R
g0

VEST IR BEIE A X 5 AR Sk B R v TR
WEPEH B ER N (3R 3). kB AR 09I B BE TR
P BB Bl B A 570 2 0 B T 2 H 1 mg - kg !
HEXBAMELBFRBEED TSI ER
(P>0.05),10 mg- kg~ '4H F1 20 mg-kg ' 4 5Xf
AR AR B HEZR(P <0.01).
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2.4 IBEERRRXESMEFINE M B MRS EY
IgM. IFN-o. % 5ME L NK 28 B8 3515 T BE BI =2 M

P B e X 1gM % i BRI R (3R
4). 1 mg-kg H G AR TLFITF LR, G HIE
AERIERE N 10 mg-kg™'VL EL IsM B9 S B 2%
W (P <0.01). TFN-o & & 5B B O
LEAE TR R (R 20 mg- kg~ '4140) , BRI
YR A9 A0 TPN- & 5 FF%.10 mg-kg ™ '4 5
AERHM AR D EFXER (P <0.01), BB
HE A1 i NK 20 ARt Sh e TE B 5 .

2.5 IAEEERREYT B M ERAREILEE N HIRIN

H SR BT (5 20 mg- kg~ '41) KB AP I B
THR 5L A0 R (L R g Pl S Tk P ) o 035 T R A1 T
Rka i, {H B A SR A i R o B (K 5).
L4 B IR B 4 MR LR ) S X B AL A L B
T2 5 (P >0.05), BEAE S8 I 764 5 57
A% 10mg- kg™ ' UL A, XA LA A B
HEER(P<0.05), {LENE B i 2 20 KL 55 1L AE /)
VRS A B A E 20 mg - kg AT, B B OE R
(P<0.01).

2 TEFEFBEERET SN LA R 2 E 5 40 EE H R0
Tab.2 Effect of different doses of cyclophosphamide on different types of leucocytes count in peripheral blood

71
group
LI control

LW EMBEE Q0 cell-mm ™)  FEE AL (10 cell-mm™*)
polymorphonuclear count monocyte-macrophagocytelike count

1 04+0.05™ .35+ 0,038

B AR R (10 cell- mm ™)

lymphocytes count

2.25+0.08™

I mg kg™ 0.87+0.035% 0.39 £0.03™ 2.06 0 05%
10 mg-kg ™! 0.52+0.03% 0 30+0.06% 13520 (4
20 mg kg™ 0 42+0.4™ 0.30+0.03% 1.28+0.03"

®3 T EFEABEBEI A . S A RIEEHME
Tab.3 Effect of different doses of cyclophosphamide on the lysozyme activity of spleen and head kidney

#15 X B IR RS AL REE V5 T G
group lysozyme activity of head kidney lysozyme activity of spleen
X 4L control 0.0572 £ 0 01807F 0.0378+0 01174
1 mg-kg™! 0.0626 = 0.0193% 00305 + 0, 00guARe
10 mg-kg ™! 0.0297 £0.0134%" 0.0166 + 0. 0078
20) mg-kg™! 0.0366 + 0.01535° 0.0229 + 0.0L0B™

x4 TREFIEFBEBLRE T IgM.IFN-a B 50 E I NK 488 52 45 Th RE &Y &2 i
Tab.4 Influence of different doses of cyclophosphamide on IgM, IFN-a content produced
by B cell cultivated in vitro and natural killer cell activity

2L NK LA fid5 T o)
~mL~") - ~mL"! :
group 1M (1rg-m [FN-o((pg*mL. ") natural killer cell activity

#J AL control 338.47 £ 25.66™ 28.85+9 25™ 46.01 £ 26,61

1 mg-kg™! 341.47 £ 24,75 18.13 + 6.29°B® 68.78 £ 19 02™
10 mg-kg ™' 208.87 +98.885%° 3.11+2.65% 59.98 5. 314
20 mgrkg ™! 197 .45+ 83 425 12.81 = 6.47AP™ 61 Bl 9 do™

x5 ATREFERBERREY B #E 40 HEE 10 8 1 10220
Tab.5 Effect of different doses of cyclophosphamide on B lymphocytes proliferation

I 34K £ A R A kBB 1L - B Ja) T 94 L 0 O 1
splenic lymphocytes head kidney peripheral blood
proliferation * Iymphocytes prolife ration * lymphocytes proliferation *

213
group

A 20 control 2,180,174 1.10+0 137 2.26+0.21%

I mg-kg™! 2.25+0.25" 1 10£0.06™ 2.02 £0, 324
10 mg-kg ™! 1.71£0 2778 0 93+0.22M 1.82+0.22%
20 mg+ kg™ 1.41 £0.205° 0.89£0.12% 1.75+ 0,61

ik v R R

Notes: * stimulation index , ST
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