F14EFE3IH
2007 %5 H

O K TR

Journal of Fishery Sciences of China May 2007

Vol. 14 No. 3

BR 3 2 &1 itk 2 4 Rl 4% 1L i 30 SRR e i 5L

SRR, K e, g e

(1. BFERYE KFTE6BE EIT 361021; 2. T ERER KEEWBH R, #L X 430072; 3. T EFREB SFRER, 1L

= 100039)

TE B I BF R R VB SRR E DT B A A A(ConA) it B WK 188 6l 175 5t & 7 £ 4 A~ 2 B0 , AR 5 B 68
(Anguilla anguilla) S B Mk B4 O ¥ (LR VU B 2R M (MTTER SER A&, SREZW,,EHFE A 42~90 h,
FREE S5 A 15.0 °C.20.0 °C.25.0 CH 30.0 CH, 4 fa i 77+ ConA FiEIRE 5 A8 0,10 ug/mL.20 pg/mL
H 30 pg/mL, B8 0135 5 24505 A A 0.5% .10 % F1 15 % 5%,k B 41 i F 20. 0 °C & 10 pg/mL ConA,10 % 55 fif 1 75
1 RPMIL1640 41 il 55 J5 i P H5 9% 66 h /5 AU ARG B P 00k B4 AL ACR . T E TS R B 7R ,4 A B 3 b 82 i 13 7K
SR i L4 A AL iR B OD 18 R A % B % M (P<C0. 01) , TR B LA /A] 1 ConA X K A B & (P>0.05), AHIRE
37 B85 6l 41 R It 9 5 40 R A R 4% A O R 6 1 4 R SRR R ST TR R TR, [P E AR ,2007,14(3) :403—411]

SCHR IR« R U % 6l 5 9k O 40 B H% AL 38 MT'T ¥ ; ConA 5 55 57 R i 5 3% 7 o 17D 5 4% fiff 1 375

FESES:Q959.6 XEkiRiRES A

£ 2 R S e P L AR R B R AR B A 2 R
ANHE 57 H Bt R T HEMEAN S, W
F 40 B A 30 2 s DN 2 49 4 B e 2 7K 1 L T
R SR, SR A R e T T RIS AR D AR /D
e F AR PR S 2 A0SR B H8 A, — RO 0 SRRy e e
P2 7K ST (A WS BR Tk 9 S 2 1 B A K P e T
W ES A0 B B Ak R 50 R R P b R0 B 5 42 B AT R b
FEREF, e, EA R AIESRE—FT)
Ak, FERE— 20 B Ak S R BB A0 B X — KR R R B
ML G IR A B — PR 5, ] A R 40 B % 7 KT |19
—ANESRARE , How W E TR S EIL L H
iz $ Nk CH-TdR $ AN B, Y H O F A m
(MTTT) ¥, MTT V&2 40 5 40 ik T2 B 40 g 2k
IS BEBE D) B MTT 0909 M 2R A2 RV 35 ¢ 1 H
(Blue formazan crystals) , 1% =¥ & & T & ML ¥ 7
(SDS,DMSO %) J& e 7E ¥ 1 % 550 nm I 4% & K
WRE, A Rl e ) 00 A0 B A k3R 2 IE A R,
MNTIT H S5 H b ELA B  BE, VEBR R IR TR E T
% R 2 ORIk A, XOBEVH B R A 3 B AR
ST g, 2 H AT o8 B4 R S A A T T vk

Wi B #7:2006—07—20; 11T B #3:2006—10—18.

X EHS:1005—8737—(2007)03—0403—09

— o ATk, VF 2 A 2 ) R A L 3R (PHA) A
JI5 8 H A(ConA) 5 M35, ka5 561 45 25 F1 1)
SR B R BEAT B IR . SRR, R ER
FE LI TE) AL VE R ConA R FE 6 44 71 85 5% bk B2 48 g
AL R, K2 et 77 | R B R D,
Daly %M 857 T A | 2 2 ) (ConA,PHA, LPS) %F
tk (Salvelinus fontinalis)4b JE HL3F B 40 HE %5 4638
Rgm, 45REMW,10 ug/mL B ConA e AR
BT HE AR, Marial 25 1R 7T R B, 28
R T A0 B RS SR B A W R T R ) P R L
FHEWRER, RN E AR EFRE T A —E
K FVR LG A A T AP0, RS g
SRR MR T (Anguilla anguilla) Fh J) Ik B 20 B,
TEMRFE R 15.0~30. 0 “C & 0% ~15% 148 i M. 1%
M0~30 ug/mL ConA Ju[H A ¥1 RPMI 40 fiu 55 7%
o TN R B R) 5 3%, LR 1) 68 6 S JB) M ik B2 A0 e 5
AR TR 4 A, DT DAy 6 B LA S L At £ S5 b R L 6k
T 40 i 2 P 30 42 i A A TV, O 8 3K AR R e B K
R R R EE S HUAE,

BEmE MEEMEERTETREN E (2004NZ03-2) ; 18 24 B AR £ £ H (B0410021) ; B2 & # H /T B E (2002N024) ;& 171 R 5

JR 5 H (3502Z2001) 54 3 K 2 RLF 2 £ 10 H (F03015).
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14 %

1 #MRERE

1.1 ¥

20 J2 fgk J5E KR 8 i (4% 5 & 150~200 g) HH JE
17 %S08 17 42 it
1.2 iRFI AR
1.2.1 £ RPMI 1640(GIBCO)E 77 . BX RP-
MI 1640 F¥r 1 810 g), % T 200 mL # 4K, in
1 g NaHCO; .4 pL 2-%i 4k Z B2 Al 8.525 g Hepes,
P pH % 7. 0~7. 1, B4 KE A E 1000 mL, ¢25
mm fL42 0. 22 pm A FLIE IS E R L 8,4 CR A
ZH, A 10% /h & 1 7 (Hyclone) B #% % RP-
MI1640 52 4> % 5 . ConA (Sigma) ¥ ¥ . ConA
2.0 mg ¥ 720 mL RPMI1640 & 3% ¥, 25 mm 4L
#£0.22 pm MR E, —20 CHRAF. MTT (Bio-
mal) ¥ i : MTT 1.0 g% F 50 mL 0.01 mol/L
(pH7. 4) [¥1 PBS, 25 mm7L1% 0. 22 ym JEMEFR T ,4
CENARTE, 0. 1% FFZ W . BT 5 00 (140 5K
FAFD0.1 g %1100 mLAH H K, 025 mm fL12
0.22 pm JEMFR1E, —20 CIRA7,
1.2.2 {4 8 40 5 FF R (nunclon) , B8 Fr X
(CliniBio128C) , & > ¥l (Backman)
1.3 SEERSMEMM B MR ARH &

5 7 7 22 % 1. 20 mL, B0 0. 1% AF %44 2 mL it
B, MWES N 40,8 H5mL, MEFELEE
BERRINT 3 H 5 mL Wk E 40 5 2 W (Ficoll,
1.077; FIGRAF ) HMEBEILE LE,2 500 r/
min /K & L 20 min, B L2 M3, K55
(65 C/K# 30 min) J& #& H , /N B 52 1) A itk
EAAE, BN S — LW &0 %, Il RPMI 1640 & 77
% 5 mL KRB E A, 3 000 r/min 7K °F &L
10 min, % EL 40 2 7 ] RPMI 1640 78 4 & 77 W ¥E %
2 0, BUBEVR S RO B4 MR 10 wL, 0 5 uL
0. 6% 1 & Wy W 16 4, 75 Wk B2 40 B i %, A RPMI
1640 T AEFW R BAMAEE R 2X10" /mL,
1.4 kB AR LS FF R

H RPMI 1640 58 48 7% ¥ (4 7l & ConA 0
pg/mL .20 pg/mL.40 pg/mL.60 pg/mL, 7 8 ff i
75 0%.10%.20%.30%, 3 16 N~ 414D In A 96 1L
M B FRI, B 7L 50 pLs TN B 2X 107 /mL
(7 9k B 40 R B W 50 wL, &7 7L 100 pL, A4 A

fil 3 7L, LAAH B 9 TG 40 i 15 77 3 L 9 5 B OD f
KE, WEMME S AT 15.0 °CL.20.0 C.25.0 C
M30.0 CHFF, BMRE®R 3 M MEEFK,3
BB F ARG 77 46 VR B 43 T RS 97 42 ho66 h Al
90 h/g BUif, & 7L 0N 5 mg/mL MTT 15 uL, 4k 455
7% 4 h 58 1L I DMSO 200 pL, 8 hnikiEs, =il
JE 10 min, A BE bR (U8 M ODss B 6B (E, ¥ L
REREE 1R,
1.5 BERSFTLN

AR 4% A 35 2% T Ik B 40 g 3% 1038 OD H R
FA P34+ bR 2 R R (X £ SD), @it L F 2 Kt
B ConA X ¥k B 41 i #7345 4 (Stimulation In-
dex,SD :SI= (Jn A F=— K & ConA J5 1) OD &/ A
I ConA X HE 4L OD P34 {H) — 1, & X%l #H5 #,
K FH SAS Gl 2 BpE X 1 7798 FE L 8 IR R ) | 68 6
MLE W JE R ConA WK E 4 A S HHHAT U & 77 % 5
Mt F1 2 & 5 (Duncan %), DL 5E & KR 97
FAr .

2 FRESH

2.1 15.0 CIEHRHRBABELREER

15. 0 ‘CET#k 40 4 755 77 42 h.66 h £1 90 h
J&i , Bl 15 5% 0 r 68 A 0fL R YR BE 88 0, OD i & 1
B FFBGE D, ConA Xk LB HIBAEM,
B35 42 h J5 ST £ KA{H(SI=0. 200) HHLZE ConA K
10 pg/mL A, B84 (fL7E 5T &8 70 O 15% I 5 LG 62
i 1fiL 7 15 SR K5 77 66 h J5,ConA 5 30 pg/mL Bf
St ¥k B2 440 L 6 138 2 1 0 9B (ST=0. 249) ; 5% 90 h
J& SI & K {H (SI=0. 268) ! L 7E ConA 4 30 pg/
mL 41 F8 6 (L 7 5 & 4r #0h 15% B, 4 ConA FH
1E 90 B2 40 PR G 5 Ak R, ST LM,
2.2 20.0 CIEFMHEBABELREER

W4T 20. 0 “C 4l 5557 42 h,66 h 1 90
h J& , B A ik B A0 B R R v 4 i L 7 1 S A
OD {H 5B # K J5 I/ (% 2), ConA Xt ik B 40 B 7R
B BN (H HE 5E 42 h B R AR AN B G, 3
ST K{E{LH 0.134, Xi7% 66 h J5,SI & K{E
0. 425) H BLTE ConA Fi &K EH 10 pg/mL 148
i 1ML 3 & 73 0 15906 355 9% 90 h /5 ,ST & K8
0. 24D ILTE ConA i IR E K 20 pug/mL 168
M 11075 5 = 3 A 15 Y6 B,
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F1 15 CARIEFI H B2 410 7% R 2 5> 80 ConA i 2 iR & BY itk B 40 A
¥ ki 3% OD {E 70 ConA 3 i B 41 B2 ¥% 1k &% ) i3 45 % (ST)
Tab.1 Effects of culture time,different dose of foetal bovine serum and ConA on optical dencity (OD) and

ConA stimulation index(SI) of lymphocyte proliferation at 15 C n=6;X4SD
B R /b I MY ConA JiE & /(pg » mL™") ConA concentration
Cultured time Eel serum concentration 0 10 20 30
0 OD . 369+0. 055 1. 260%0. 160 1.13640.084 1.42840.078
SI —0.080%0.077 —0.170%0. 061 0.04340. 057
5 OD .019+0. 028 0.99240. 023 1. 06440. 017 1.10640.014
SI —0.026+0.022 0.04440.016 0.08540.013
42
10 OD .971+£0. 057 1. 00540. 063 1.01340. 063 1. 05840. 044
SI 0.03540. 065 0.06240. 065 0.09040. 045
15 OD .775+0. 222 0.93040. 053 0.85340. 027 0.83940. 082
SI 0.20010. 068 0.1014£0. 035 0.083+0. 106
0 OD .124+0. 055 1.12440. 045 1.12240. 037 1. 40440. 002
SI 0+0. 040 —0.002%40. 033 0.24910. 002
5 OD . 237£0. 061 1. 20140. 061 1.15640. 079 1. 24440. 045
SI —0.02940. 049 —0.06540. 064 0.00640. 036
66
10 OD .056+0. 021 0.72040. 004 1. 00940. 079 1. 08340. 039
SI —0.31840. 004 —0.045%+0. 075 0.02640. 037
15 OD . 851+£0. 157 0. 95040. 023 0. 98540. 030 0.95640. 207
SI 0.11640. 027 0.15740. 035 0.12340. 243
0 OD .990+0. 141 1. 05440. 044 1.01340.078 0.99140. 028
SI 0.06530. 044 0.023%0.078 0.00140. 028
5 OD .117+£0. 055 1. 050£0. 101 0. 98340. 066 1. 05440. 058
SI —0. 06040. 090 —0.120%0. 059 —0.056+0. 052
90
10 OD . 756+0. 100 0.89940. 054 0.82440. 032 0. 8840. 000
SI 0.18940. 071 0.09040. 042 0.16440. 000
15 OD . 684+0. 045 0.74940. 087 0.85940.188 0.86740.016
SI 0.09540. 127 0.25640. 275 0.2681+0. 023

E  BAR R R E — B IR IR B AN SR I A 8 ST AR KA.

Note: Overstriking number indicates the max SI of certain temperature and culture time.
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F 2 20 CARIEFI H B2 4710 7% R 2 5> 80 ConA i 2 iR & BY itk B 40 A
¥ ki 3% OD {E 70 ConA 3 i B 41 B2 ¥% 1k &% ) i3 45 % (ST)
Tab. 2 Effects of culture time,different dose of foetal bovine serum and ConA on the optical dencity(OD) and

ConA stimulation index(SI) of lymphocyte proliferation at 20 C n=6;X4SD
BFHERE/h BB RESE/Y% ConA Jii 2R & /(ug * mL™!) ConA concentration
Cultured time Eel serum concentration 0 10 20 30
0 OD 1.43740. 144 1.37040.176 1.36740. 104 1.39340.078
SI —0.04740. 122 —0.04940.072 —0.031%0. 054
5 OD 1.26240.077 1.32040. 053 1.37340.074 1.27640. 272
SI 0. 046+0. 042 0. 088+0. 059 0.01140. 216
42
10 OD 1. 34240. 141 1.36240. 051 1.41540.033 1.27440. 086
SI 0.015+0. 038 0. 054+0. 025 —0.051%0. 064
15 OD 1.10740. 531 1.03540. 404 1. 25540. 218 1.02140.128
SI —0.06540. 365 0.13410.197 —0.07840. 116
0 OD 1.33240.016 1.25340. 062 1. 22540. 029 1.21940.074
SI —0.059740. 047 —0. 080%0. 022 —0. 085%+0. 056
5 OD 1. 62640. 031 1.52140. 042 1. 06540. 084 1.55540. 085
SI —0.06540. 026 —0. 34540. 052 —0.04470. 052
66
10 OD 1.31140. 045 1.39240.136 1.4904-0. 080 1.40640. 043
SI 0.06240. 104 0.13740. 061 0.07240. 033
15 OD 0.997+0. 338 1.42140.015 1.38540.033 1. 33740. 088
SI 0.42510.015 0. 389+0. 033 0. 341+0. 088
0 OD 1. 06640. 603 0.939+0. 038 0.891+0. 031 0.871+£0.076
SI —0.11940. 036 —0.16440. 029 —0.183+0.071
5 OD 1.13740. 109 0.855+0. 151 1.07540. 057 1.07840. 073
SI —0.24840. 133 —0. 05540. 050 —0.05240. 064
90
10 OD 0.932+0. 039 0.948+0. 051 0.916+0. 214 0.982+0. 026
SI 0.01740. 055 —0.017%0. 230 0.05440. 028
15 OD 0.752+0.016 0. 740+£0. 067 0.93340. 291 0.90040. 104
SI —0.01640. 089 0.24110. 388 0.19740.138

E  BAR R R E — B IR IR B AN SR I A 8 ST AR KA.

Note: Overstriking number indicates the max SI of certain temperature and culture time.

2.3 25.0 CIERMEHMBZLREER 15205 5 J5 I ST 5 K (E (9 524 0. 382 A1 0. 261)
MWE T 25.0 CHIFFR AR K OD | HWILFE A M FTE 2 H N 0%, 1 ConA i & W

TR 2 MR EEH (15.0 T 20.0 'C), R 3R FEAHA 20 pg/mL M 10 pg/mL B, ZiEE T

,E A EEFE 42 h 5 ST H Sk m T4 3% 66 37 66 h /5 ConA X itk I 40 il ¥ %% 1k R 3R B 51 3%

hF190 h JEHIH. Ai# SI & A{H(0.40D) HILAE  F,

ConA FT=IKEN 10 pg/mL, 1 1ML Fi = 7 8 h
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%3 25 CARIEFI [ B2 41 7% R 2 4> 80 ConA [ 2 iR & BY itk B 40 A
¥ ki 3% OD {E 70 ConA 3 i B 41 B2 ¥% 1k &% ) i3 45 % (ST)
Tab.3 Effects of culture time,different dose of foetal bovine serum and ConA on the optical dencity(OD) and

ConA stimulation index(SI) of lymphocyte proliferation at 25 C n=6;X4SD
BFHERE/h BB RESE/Y% ConA Jii 2R & /(ug * mL™!) ConA concentration
Cultured time Eel serum concentration 0 10 20 30
0 OD 1.77140. 147 1.80640.076 1. 88440. 068 1.91540.034
SI 0.02040. 043 0.06440. 038 0.08140.019
5 OD 1.54440. 090 1.79340. 049 1.73740.051 1.73740.116
SI 0.161+0. 032 0.125+0. 033 0.125+0. 075
42
10 OD 1. 63740.078 1.88540. 063 2.018+0. 056 1. 64140. 200
SI 0.15140. 038 0.23340. 034 0.00240. 122
15 OD 1.49440. 433 2.093+0. 163 1.36940. 315 1.15740.177
SI 0.40110.109 —0.08440. 211 —0.226+0.118
0 OD 1.3944-0. 099 1.47240. 041 1.92640. 047 1.49840. 054
SI 0. 056+0. 029 0.38210. 034 0.075+0. 039
5 OD 1. 64840. 055 1. 94040. 061 1.76640.072 1.97940. 032
SI 0.17740. 037 0.07240. 044 0.20140.019
66
10 OD 1.59640.124 1.72340. 048 1.85140. 020 1.70540. 064
SI 0.080%0. 030 0.16040.013 0.068%0. 040
15 OD 1.45440. 404 1.67640.070 1. 67840. 052 1. 73040. 032
SI 0.153+0. 048 0.153+0. 031 0.190+0. 036
0 OD 1.07140. 043 1. 35040. 045 1.27140. 162 1.09540. 019
SI 0.26110. 042 0.187+0. 151 0.02240.018
5 OD 1.51140. 068 1.31740. 052 1. 22640.023 1.21140. 087
SI —0.12840. 034 —0.18940. 015 —0.19940. 058
90
10 OD 1. 24540. 070 1. 25840. 084 1.27440. 315 1.17540. 29
SI 0.01040. 067 0.023+0. 253 —0.05640. 233
15 OD 1.0014-0. 283 1. 046+0. 032 0.97740. 244 1. 001£0. 052
SI 0.04540. 032 —0.02470. 244 040. 052

T BAR R R E — B IR IR B AN SR I A 89 ST AR KA.

Note: Overstriking number indicates the max SI of certain temperature and culture time.

2.4 30.0 CIEHFMHBABELREER
WEZNHE T 30.0 CEFI# LR E K OD H
A 3 AR, B & R A0 S R v ﬁﬂﬂﬂﬁl
EE =M ,OD [ — e KE /NN (K D,
RS T B % 42 h f1 90 h J5 , 70 48 4 1M 5 iﬁ%’%ﬂﬁiﬁ

FE B ConA I BRI 35 5% 5, 35 57 42 h #1190 h K
SI & AAE (B h 0.162 F1 0. 224) 33 L LA ConA
JREWE N 20 ug/mL Bf;66 h 577 B ST & K {E
(0.183) H HLFE ConA Jii &K [Z ) 30 pg/mL Fll 8
{11075 5L 22 7 A 10 %601,
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14 %

# 4 30 CARIEF (A B2 E R

25 570 ConA R E WE B E 4R R

¥ ki 3% OD {E 70 ConA 3 i B 41 B2 ¥% 1k &% ) i3 45 % (ST)
Tab.4 Effects of culture time,different dose of foetal bovine serum and ConA on the optical dencity(OD) and

ConA stimulation index(SI) of lymphocyte proliferation at 30 C n=6;X4SD
BFHERE/h BB RESE/Y% ConA Jii 2R & /(ug * mL™!) ConA concentration
Cultured time Eel serum concentration 0 10 20 30
0 OD 1. 84540.035 2.036+0.036 2.14240.031 2.098+0. 165
SI 0.10440. 020 0.16210.017 0.13740. 089
5 OD 1.79140. 283 1.77940. 057 1.78540.071 1.93040.124
SI —0.007%0. 032 —0. 00540. 040 0.07840. 069
42
10 OD 1. 68540. 092 1.93040. 094 1.71040. 116 1. 87040. 272
SI 0.145+0. 056 0.015+0. 069 0.11040. 161
15 OD 1. 49740. 000 1.52240. 107 1.53040. 011 1.54040. 198
SI 0.03740.071 0.02240. 007 0.02940.132
0 OD 1.75940.094 1.87040. 030 1.97440.019 1. 96840. 047
SI 0.06340.017 0.12240.011 0.11940. 027
5 OD 2.15940. 050 2.097+0. 203 2.08840. 181 2.10440. 137
SI —0.02940. 094 —0.03340. 084 —0.02540. 063
66
10 OD 1.72340. 068 1.98040. 053 2.026+0. 052 2.038+0.077
SI 0.14940.031 0.176+0. 030 0.18310. 045
15 OD 1.93940. 455 2.118+0. 063 2.14040. 072 2.24140. 219
SI 0.09240. 032 0.104+0. 037 0.156+0. 113
0 OD 1.02640. 027 1.0884-0. 066 1.25640.074 1.18940. 084
SI 0. 060+0. 064 0.22410.072 0.159+0. 082
5 OD 1.36140.025 1.32440. 161 1.10240. 168 1.11140. 228
SI —0.02740.118 —0.19040. 123 —0.18340. 168
90
10 OD 0.933+0.134 1.00540. 034 1.13040. 146 0.930+£0. 064
SI 0.07740. 036 0.21140. 156 —0.00340. 069
15 OD 1. 05240. 000 1. 046+0. 157 1.0814£0. 211 0.75740. 074
SI —0.006+0. 149 0.02840. 201 —0. 280+0. 070

E  BAR R R E — B IR IR B AN SR I A 8 ST AR KA.

Note: Overstriking number indicates the max SI of certain temperature and culture time.

2.5 AESHER

TP Z A RAER WY, 4 A B FR b (88 A I SR
5B 7 Hook ik 2 A0 B LR % OD R A 2 3% 5
(P<<0.01) , i & (BT [A] 71 ConA Ji & ¥ & X itk 2 48
MREAL IR I B A B3 (P>0.05), 2R
BNy i 4 R AR B, B SRR B 8 SR I (R R ML 9

FE 3 AR 2 T P 2 R 3 A7 A B A8 N (P
<0. 05) ; [A] B, 55 7240 B R SR B (A A0 9 IR B 3 A
FEEBAE EF(P<0.05) M H M, 4 M8
IML37 7K - X 3k 2 40 i %4 A6 50 52 e 72 i e SR AR
WM 15%.10%.0% Fl 5% ; 2 & th i &5 £ & 17,
15% 5 10% A £ 2 A EF(P>0.05),10% 5 0%
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7] 22 3 A S 3% (P>>0. 05) , He bl & 22 [A] 22 7 |8 3%
(P<0.05),

3.1 BEFEFFEEMMEMBELHEN
BH T 9k E 48 M H B 9 AR sl A v, DR 22 A
E 40 A A 4 1 57 1A 4 P R 2 R O 40 B SR VR sh )
R . — A% TR L 3 4 R N 25RO R B A0 R SR
37 CHEFRDI 2R H 7E 39 ‘C LA LR FR0z 11
£ 25 SRR S W, K A O B AR PR A A £ B R
15 ¥, Daly 2507 5 H 18 °C 15 77 8 41 J&) 1 3k B2 40 B,
AT 45 A 0 TE AN R 2 AR TR R T
K15 °C) . H (20 CH 25 ‘C). (30 CH4 MR E
PR, BRI, S AR T LA
1k, , B 675 JPk 5 40 P 26 AR 50 11 B R (B H BLTE 20 C B
FEBT (3R 2,S1=0. 425) , IR K EHILTE 25 CH RS
(3% 3,S1=0.401), 10 4 A~ i & %] 68 67 i 40 B 5%
A0 B 50 R 2 e AN 53 (P<<0..05), JR BRI ] B HH
TEREZERBEMNLZ TN,
MEEFMEMS, WAL EL THARE T
42 & (TCR) B4 9 (in ConA) R 5, H A %
FREW B INREFR S 48~72 ho kg W B,
M P9 402 2 78 F MUT'T 35 00 5L 3 40 A0 85 25 B0 v
OB B AR 5 i % ] 48 ~72 h IR B iE
AU T S LA B 48 h A 72 h B FEXT OD {8
MW IEHEAT TR, KRG & REM TarE ., 3B
P MRTOT 56 B9 30 40 AR 56 h 1 66 h 35 5% 5 I8 K LG
HRTA &, ALRE LR ERMEEHTT
42 h.66 h f1 90 h 3 NEEFRET (], 45 R B, 40
0 2 AR 50 110 5 5% 5T (R] A2 1 P R 48 B 1 v < B 1
TR R, 4R 8 B R R (25 °C A 30 °C) B AL IR 56 TSR
0y 15 % I TR 28 4, 0 AR B (15 °C A1 20 °C) E K
BRI, BRI &, BE 9% 66 h J5 Ak I 40 fR £ 1k
AT 5% 42 h, K 5% 42 h B 3R F 90 h, (B
3 AN FRE AN 2 R A B E (P>0.05),
3.2 ConA K& ¥ 88 47 i B 4 fass (L 89 52
ConA X THEMBLRE, /T 5 T #E4HHR
% THI P B2 18 45 5 T 95 A0 40 g, (2 1 L 24 e L, (B
ConA it & A X 40 fg 7= A B W R0 17 BEL 1 40 g f 33
B, AFF MTT A8 W3S 4h ) vk B 40 A % 40X 58
B, 2 3055 R B FE RO — B, 22 B 509 R A
10 pg/mL, Khinakar %0 5k H 32 pg/mL, 7F Z R
LR A 45 pg/mL., A BRI R, & F] & Co-

nA(2.5~10 pg/mL) W] 15 2 5 4F BB 2R, 4
ConA Jii & ¥ 34 20 pg/mL BL BB H I 41308,
Xt 44 2%, Fujiwara S0 58 &£ L, % ConA i &
WA 0,15 pg/mL fl 50 pg/mL Bf,15 pg/mL #)
ConA Be85 8 %R UL 88 (Onchorhyus mykiss) 5+
IR B 40 B B 5 4L, B A A 70T R B, AN [R] £ 26 b
JE I 9k B 400 % A A 30 X B ) ConA 9K B 22 5K A7
EWEZER, KBUF KT T 10 ug/mL.20 pg/mL
M 30 pg/mL 3 MR EEEHATHI I, 4iREH,
ConA X bk T 40 B 10 9 8 52 3 B2 | B 5% I [R) A 62 fig
1 ¥ A2 B AE F I 3% (P<<0. 05) M, {H ST & K&
B ILAE ConA IR WK E K 10 pg/mL i (& 2.%
3.
3.3 MmiFxeEEKC ML Em

IR O 0 B 5 R I ORI D AR B /s AR L v R R 1E
VR 5 A0 % A T < R R, R L BN AN SR — A
FARU & 53 30k 5% ~10% 11181 i £ 25 3k B 40
ARG 57 BF /N 4 1L v R A OB CE O 10%7, B
AN, TR T E 10 % /0 A MLIE B oA £
2R A1 MLV T T A3 b 4 vy Uk B B R A AL K,
WA A S 10% /N F MR FW TR mT
0%.5%.10% 1 15 % 1 4 A~ 68 i 1M 375 /K 7, LR 1
B MLV X Ok DA R A R e, 4 RER W, A
I 5 7% VR S o T R I Y X 6 i b T 4R L ) A AL
W FE (P<C0.01) #m, {H ¥ & iA | DeKoning
R PNk G R AN = B R P e Y
MR BATH, TR R ERSIE, BANA
a0 [R) IR I R A bk EL AR R A% 4K R HE S R
FOO N A Rt — PR
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Optimum conditions of lymphocyte proliferation of European eel

GUO Song-lin*?"* ,GUAN Rui-zhang"'? , FENG Jian-jun®'?:}
(1. Aquaculture College of Jimei University, Xiamen 361021, China; 2. Institute of Hydrobiology Chinese Academy of Sciences,
Wuhan 430072,China; 3. Graduate school of Chinese Academy of sciences, Beijing 100039, China)

Abstract: One of experiments to indicate the immune status of the fish is the in vizro culture of lym-
phocytes and mitogen which will cause series changes of metabolizability and morphology of the lym-
phocytes and then induce the lymphocytes transforming to the lymphoblasts. This experiment of lym-
phocyte proliferation can be used as an index of cell immunology level and has been used for determi-
ning T cells mediated immunology. Many researches on mammal and avian indicated that culture tem-
perature, culture time, concentration of animal serum and ConA had significant effects on lymphocyte prolif-
eration in vitro culture,but few studies on the suitable condition for the fish lymphocyte proliferation were re-
ported. To study the optimum condition of the lymphocyte proliferation, we isolated the peripheral blood lym-
phocyte of European eel (Anguilla anguilla) and incubated it in the RPMI 1640 medium (containing 10% fe-
tal bovine serum,FBS) under the different temperature, cultured time, eel serum and ConA concentrations. We
expect the results of this study would provide an effective method for peripheral blood lymphocyte prolifera-
tion of eel and other fish,and an important reference for the further studies on the cell-mediated immunology
of fish. In the experiment, European eel (150—200 g) obtained from Tongan Farm of Xiamen in China were
cultured in aquaria supplied with aerated water in dark environment at room temperature. The fish were fed
with commercial pellete feed twice a day. Prior to the experiments the fish were acclimatized at 25 °C for amin-
imum of four weeks. When preparing blood lymphocyte,5 mL blood aseptically released from eel caudal sinus
with a syringe containing 0. 5 mL heparin sodium. The blood samples were diluted with 5 mLL RPMI-1640 me-
dium containing 10% FBS,adding isometric lymphocytes separation medium (Ficoll 1. 077, The Second Rea-
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gent Factory of Shanghai) ,then,isolated by leucocytes for 20 min at centrifugation of 3 000 g. Collecting the
interface of the centrifuged medium which consisted of over 90% lymphocytes,then washing twice with
RPMI1640. The viability of the cells was determined by the trypan blue exclusion test and quantified
by a haemocytometer. The cell suspension was then adjusted to 1X10” cells » mL ™!, To culturing lym-
phocytes,the temperature was from 15 °C to 30 °C,and the incubation time was from 42 h to 90 h;the
eel serum concentration was from 5% to 15% ,and the ConA concentration was from 0 pug/mL to 30
pg/mL. At the four incubation temperatures (15 C,20 C,25 °C,30 °C),each was designed with three
incubation periods (42 h, 66 h,and 90 h),four eel serum concentrations (0% ,5%,10%,15%) and
four ConA concentrations (0 pg/mL, 10 pg/mL, 20 ug/mL, 30 pg/mL). Then 48 culture mediums
with different combinations of incubation time,eel serum and ConA concentration were made. The re-
sults of anova analysis of four factors indicated that only eel serum concentration had significant (P<C
0. 01) influence on the lymphocyte proliferation rate. Simultaneously,there were significant (P<Z0. 05)
interaction effects between the three factors of incubation temperature,incubation time and eel serum
concentration. Some researchers found out 10% serum of brook trout (Salvelinus fontinalis) could in-
crease 30 to 100 times of OD value in lymphocyte proliferation, but the OD value can never doubled
when eel serum concentration was increased from 5% to 15%. In general, the temperature of lympho-
cyte proliferation of mammals is 37 °C,and avian lymphocytes cultured in vitrio is over 39 ‘C. Optimum
temperature of fish lymphocytes cultured in vitro was hard to ascertain because fish are allotherms.
The results of our study found out the best temperature for lymphocyte proliferation was 20 °C. In ad-
dition, effect of ConA concentration was significantly influenced by other three factors,but 10 pug/mL
was the best. To sum up,the optimum stimulation index of the experiment can be acquired after 90 h
under the condition of 20.0 ‘C,RPMI 1640 medium containing 10 ug/mL ConA and 10% eel serum.
The results in this experiment acquired optimum conditions for cell-mediated immunity study of Euro-
pean eel (Anguilla anguilla) and provided an important reference for the further studies on the cell-
mediated immunology of fish. [Journal of Fishery Sciences of China,2007,14(3) ;403—411]

Key words: European eel; proliferation of lymphocyte; MTT Assay;ConA ;culture temperature; culture

time; eel serum
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