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(1. EEHE K5 1B T 3610215 2. HEFRMERE KAEEYBIFET, $idk RIL 430072; 3. FEEER P4,

JL3E 100039)

FEE - E o SR ] SR RIRE T S B A(ConA) 5 B ¥ B I8 6 1l 1 SRR 0 3 4 S B BIE , 12 BR B 48 4
(Anguilla anguilla)9F%m%ﬂﬁﬂm%kﬁt§ﬁmEﬁﬁfgﬁ%(m)%ﬂgiyﬁ%{#o L5R R, 7RI ST R 42~90 h,
KRB 518 15.0 T .20.0 T .25.0 T H130.0 TH, AHUIFFRH D ConA FUEWKEE4r 514 0,10 pg/ml.20 pg/mL M
30 pg/mL, SSHIM & BB 2305 518 0.5% .10% F1 15% i, BE AT 20.0 T & 10 pg/mL ConA, 10 % 584 ifl 75 )
RPMI1640 1S SR 353 66 h G v RGBT KB AR LBOR . HESEIRER, 4 4 B & U088 il 1F K
STk B AL LIRS OD HEA R EFW(P<0.01), THRE B F1 ConA X HEWHY AR E(P>0.05), ABIREN

A8 G4 ) LB L0 B A R Do SR O A Sy TR ik, [P EUK B ,2007,14(3) : 403 — 411]

S IR - DR 8 0 5 ok L A RS AL IR0 s MITT ¥ 5 ConA s B IR IRLBE 5 B 300 1] ; S8 688 11 V5

hES#E:Q959.6 SCREARIRAD : A

£ KR TP S A AR S PR 0 B S R PR
AHTE, 515 BWEAMA T REHRA T, B
B 40 B e At R A ) 3 ) 40 i S B K S ) B L
Bz —. R, A g m MR R, B
TR BRI IR, — X AR R R
FEAK- BRI R T v S 3 P A K F i LY
W B 40 A 3 16 R ) FE o ECL A B 5 22 3 TR e A 41
FLRIEFE, Hnt , R E AR RIS EE— 5
AL, FEHE— 255 10 D vk BB 40 B X — R o I
PUAGRR S — R, FTE 0 40 M e i K P 19
— A REREARE . KM ANE BB S¥E R
MEBAECHTIR B AE).WH L EAW
(MTT)#:, MTT 3 R 48510 ) Wk B2 8 40 Ma £ 1
i SRS RE DI T MTT ) PUme 35 A= BRI W £ F) B sk
(Blue formazan crystals), =YK & T8 WLIE 7
(SDS,DMSO %) J BEZEH K A 550 nm B4 55 KM
I, 25 R R B G B 0 R A P R Al R R TE AR L 03T,
MWimE Bk TR, REBRRER TIES%N
BEMIRERWBS, XEEHBRRARBABNR
SHESY, B BT A A MRS k2

A B #5:2006 — 07 —20; #iT BH#8:2006— 10— 18.

XEHES 1005 - 8737 — (2007)03 ~ 0403 — 09

—o WX, FZFE S MY S IM & (PHA) I
TIEEH A(ConA) 5, k3t fule-ol /) grm|py
SMERMME A HTIERAR, SRR, EFRE
BE B[R] ML A ConA ¥ BE X4 A1 3% B K 2 40 g
B wm B K, Kr=sh Y 7E M e B %20,
Daly £ 1858 T A F 24 2R (ConA, PHA, LPS) Xt
& ( Salvelinus fontinalis )& ML# B 40 M3 10 56
R IR, Z5R %9, 10 png/mL B ConA BEH R I
TWE ML, Marial Z08 WBIsT £, fAHK
B ISR E NS E T EFEMNARRE, B
AHREH, AXKREOARYEFRRPMA—EE
BRI R R L3 A R TR0 - 10) ) A s 4y ey
BX YN 48 8 ( Anguilla anguilla ) 7ME ML E 40060, 7F
BB 15.0~30.0 T & 0% ~ 15% fr) 58 & if 7& 0
0~30 pg/mL ConA YELFE M I RPMI 40 35 3% W
TR RIEEFE, LA B Bm A B i bk 2 40 M i b
BRI B A4 , DA T A 568 i DA B L b #2541 A o o4 2
MEFAL R R B, M A g K
MR EAEESERKE,

ST E AR E P EXCH FIRET H (2004N203-2) ; BEA A KRR E RS B (80410021 ) ; FEAE $% T IH H (2002N024) s B T RHE

JH% H (350272001) ; £ X K2R ARG T B (F03015).

BB TR (1976 - ), B 181, BRI, S 462055 F 5 48B4 T5E . E-mail: gsl@jmu. edu. cn
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1 HREREE

1.1 B3

20 FEfaFRERR I 68 (& SR & 150 ~200 g) &
BIGE S 270
1.2 RFRNE
" 1.2.1 ##F RPMI 1640(GIBCO) B F: #k : Bt RP-
MI 1640 JF¥y 1 £2(10 g), % F 200 mL &4EK, fm
1 g NaHCO; 4 pL 2-Fi B Z BE 1 8.525 g Hepes, 8
pHEZE 7.0~7.1,B4KEZAZ 1000 mL, 25 mm
L& 0.22 pm MBFLIERRIE RIS 38,4 CRAFEH,
HIA 10% /4 1t # (Hyclone ) B #R & RPMI1640 5%
2B FHFW. ConA(Sigma)E W :ConA 2.0 mg & T
20 mL RPMI1640 & 3£ # ,©25 mm fL4% 0.22 pm 38
JERRE, — 20 C £ #F. MTT (Biomal) % #: MTT
1.0g#% F 50 mL 0.01 mol/L (pH7.4) ] PBS,
@25 mmfLA2 0.22 pym MERERREE, 4 C#HEF.
0. 1%FRBMW : HFEM(LIBAERANAFO1 g
YT 100 mLAEFEE K, 025 mm LR 0.22 pm JERE
BRHi, —20 THRFE
1.2.2 X 4IMEREFH (nunclon) , BEFR{X (Clin-
iBiol28C) , B .L>#1(Backman) .
1.3 S ALKEARBERENHE

BB BT R 11 20 mL, fi 0.1% FFE 4 2 mL 31
B, MBESR 40,80 SmL, MERELES
BEREIT O 3A 5 mL W E 40 M4 2 ¥ (Ficoll,
1.077; E#EH 2 ) MBEEE.LE LE,2 500 1/
min 7K F B0 20 min, BRI _E R LT, K55 R
(65 T/K¥ 30 min) j5 8 A, /NOEUE 2 B @K
B4, BA S —LEE.OF, I RPMI 1640 & 3%
¥ 5 mL WREPE SR K EL A, 3 000 r/min 7K B0
10 min, HEMER RPMI 1640 554 % 35 1K Bt 5
2, MYPEHRFHH T HEEW| 10 oL, i1 5 L
0.6% K & M 16 15 4y, 1% K B 40 L 11 %0, Al RPMI
1640 SE 2 EFF WA MMBEE R 2 <107 /mL,
1.4 #HEMEESFRAR

B RPMI 1640 582 B 7 (4 513 ConA 0 pg/
mL.20 pg/mL .40 pg/mL.60 pg/ml, S 58 i iy 7%
0% .10% .20% .30% ,3t 16 PMH-&) A 96 FL4HH
BERAR, 8L 50 pL; AN 2 X 107 /mL K
E 48 50 oL, &8 fL 100 pL, B NEE M 3

FL, LAHR D B G 4 8% SR v FL R X B OD HAE
W ES 40 M 4y 51 F 15.0 T.20.0 T.25.0 T H1
30.0 TR, BMEBER 3 RAMITEFHFK,3 RK
BEFAEAEFERMEE S AES 42 h.66 h #
90 hjg BL i, B FLIN 5 mg/mL MTT 15 pL, 4k4E35
# 4 h 58Tl DMSO 200 pL, iR s, B K
B 10 min, FIEFROGEI ODssomj"ﬁW{ao ¥ bkse
BER 1K,
1.5 BIBEBRGITHHF

AR ZAFIEFE T Bk B4 f s 1L i 56 OD {3k
R + pREEFER (X £ SD), Bt AT AR
B ConA XF W % 41 it &9 # 3% +5 % ( Stimulation In-
dex,SI) :SI= (M AFE— ¥ E ConA J5#) OD H /&
B ConA X3 BEFL OD EHMH) — 1. 4% RIBIEEK,
K SAS Geit2E K4 X 5 5 18 BE | 55 R ik (] | 68
& ConA WE 4 MSEBOHITHRE S 24
WAl & # H B (Duncan ¥ ), U & B AE M 35 5
A,

2 GRE/H

2.1 15.0 CEFHEARENIRER

15.0 CH M E M5 5135 42 h.66 h 1 90 h
J& , Bl 5 5% v v 8 1 Y VR E 3% 0, OD 8L B 4k
BT TRE(FE 1), ConA Xk L 40 M8 B4 RIBAEF,
¥t 42 h J5 SI B K (SI=0.200) HBFE ConA K
10 pg/mL 4H , 88 6 10 75 o B 0 80k 15% Bt 5 UL G 88
8 10 VA 55 SR MG 3% 66 h J5 , ConA K 30 pg/mL B Xt
THR B 4 R A4 ) B 0 R 5 (ST = 0.249) 535 3% 90 h
Ja SIBKAE(SI=0.268) H4 BLZE ConA K 30 pg/mL
2 0 68 0 0 15 R B BUM 15% Bt 24 ConA PHIEM#
EL A i L et , ST BR T (8
2.2 20.0 CHESFHREBAMELRBER

WHELHET 20.0 T4 31553 42 h.66 h F1 90 h
J& B T 2 400 i 5% 7 Wl o 68 1L Y ) S B3
OD fHSEI K G W/ (3 2) o ConA Xk EL 40 i 75 B
BRI, BIEFE 42 h BHX RSO A B, H SI
BAMEAUN 0.134, 53 66 h J&, SI & K MH
(0.425) AL ConA JREWRE R 10 pg/mL FiHSHH
MERE A 15%8; 335 90 h J5, ST |\ A E
(0.241) 11 B87E ConA JREHREE R 20 pg/mL FH8HE
IE R &80 15%6t
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£ 1 15 CARIEFE i . 48155 0 75 R I 5 %50 ConA HERERKBHAR
LR OD {0 ConA ¥4k BB 4B T 1L I dl M+ 2 (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;X +SD
el ! ;
B 3t ) /b 08 055 1L 5 IR 4 8% ConA JREHE /(pg-mL™!) ConA concentration
Cultured time  Eel serum concentration 0 10 20 30
0 OD .369+0.055 1.260+0.160 1.136 +£0.084 1.428+0.078
SI -0.080+0.077 -0.170 £ 0.061 0.043+0.057
5 OD .019+0.028 0.992+0.023 1.064+0.017 1.106 £0.014
SI -0.026 £0.022 0.044+0.016 0.085+0.013
42
10 OD .971+0.057 1.005+0.063 1.013+0.063 1.058 +0.044
SI 0.035+0.065 0.062+0.065 0.090 £0.045
15 OD .775+0.222 0.930+0.053 0.853+£0.027 0.839+0.082
SI 0.200%0.068 0.101+0.035 0.083+0.106
0 OD .1241+0.055 1.124 £0.045 1.122+0.037 1.404 £0.002
SI 0£0.040 -0.002+0.033 0.249 £ 0.002
5 OD .237+0.061 1.201+£0.061 1.156 £0.079 1.244+0.045
SI -0.029+0.049 —-0.065+0.064 0.006 £0.036
66
10 OD .056+£0.021 0.720 +0.004 1.009+0.079 1.083+0.039
SI -0.318+£0.004 -0.045+0.075 0.026+0.037
15 OD .8511£0.157 0.950+0.023 0.985+0.030 0.956+0.207
SI 0.116 £0.027 0.157+0.035 0.1231+0.243
0 OD .990+0.141 1.054 £0.044 1.013+0.078 0.991+0.028
SI 0.065+0.044 0.023+0.078 0.001+0.028
5 oD .117£0.055 1.050+£0.101 0.9831£0.066 1.054+0.058
SI —0.060+0.090 -0.120+£0.059 -0.056 £0.052
90
10 OD .756 £0.100 0.899 +0.054 0.824+0.032 0.88£0.000
SI 0.189+0.071 0.090 +0.042 0.164 +0.000
15 OD .684 £0.045 0.749+0.087 0.859+0.188 0.867+0.016
SI 0.095+0.127 0.256 +0.275 0.26810.023

R FRE — 3R B AR (A ST Bk

Note: Overstriking number indicates the max SI of certain temperature and culture time.
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+ 2 20 CAEEE3RATE 6850 % IR 5 B0 ConA IR BRI E 4R
AR OD EHF1 ConA XM E AR RRIER(SI)
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 T n=6;X*SD
B /W SIS R % ConA JEEWE /(pg-mL™!) ConA concentration
Cultured time  Eel serum concentration 0 10 20 30
0 oD 1.437+0.144 1.370+£0.176 1.367+0.104 1.393+0.078
SI -0.047£0.122 -0.049+£0.072 —-0.031+0.054
5 OD 1.262+0.077 1.320+0.053 1.373+£0.074 1.276 £0.272
SI 0.046 £0.042 0.088 +£0.059 0.011£0.216
42
10 OD 1.342+0.141 1.362£0.051 1.415+0.033 1.274+0.086
SI 0.015+0.038 0.054+0.025 —-0.051+£0.064
15 OD 1.107£0.531 1.035+0.404 1.255+0.218 1.021+£0.128
SI -0.065+0.365 0.134+0.197 -0.078+0.116
0 Ob 1.332+0.016 1.253+0.062 1.225+0.029 1.219+0.074
SI -0.059+0.047 —-0.080+0.022 -0.085+0.056
5 oD 1.626 £0.031 1.521+0.042 1.065+0.084 1.555+0.085
SI —-0.065+0.026 -0.345+0.052 -0.044+£0.052
66
10 OD 1.311£0.045 1.392+0.136 1.490+0.080 1.406 £0.043
SI 0.062+0.104 0.137+0.061 0.072£0.033
15 OD 0.997+£0.338 1.421+£0.015 1.385+0.033 1.337+0.088
SI 0.4251+0.015 0.389+0.033 0.341£0.088
0 OD 1.066 = 0.603 0.939+0.038 0.891+£0.031 0.871+£0.076
SI -0.119+£0.036 -0.164+£0.029 -0.183+£0.071
5 OD 1.137£0.109 0.855%£0.151 1.075+£0.057 1.078 £0.073
SI -0.248£0.133 —-0.055+0.050 —0.052£0.064
20
10 OD 0.932+0.039 0.948+0.051 0.916+0.214 0.982+0.026
SI 0.017+0.055 —0.017#0.230 0.054+0.028
15 OD 0.752+0.016 0.740 £0.067 0.933+0.291 0.900+0.104
SI -0.016+0.089 0.241+0.388 0.197+0.138

I RUEFRE R EE AR B S K.

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

2.3 25.0 CEESF BRI LR FREMRBER 10 pg/mL, T 1 1 # FR& 2 50H 15%

WMEMHT 25.0 CHFMNEARRY OD M W EFH STEAME (451K 0.382 #10.261) #1
B TR 2 NMREH(15.0CHM20.0C), £3 8%, PR7E G I 75 BR800 0% , T ConA FRE MBS 5
MEMIEESE 42 h 50 STELEIRE FHE3R 66 h Ml 4 20 pg/mL 1 10 pg/mL A, %EEE F 13 66 h
90 h J5HIfE, FIH SIBAME(0.401) HBFE ConA  J5 ConA X3k B 40 M Ay 564k 5k F 0 1 67356000
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F3 25 CAEEAE 88607 5B 5B ConA RERENHENR
HALIX IS OD {0 ConA Xt 3 B 40 B dk 4L 0 ol e Ha 2 (S1)
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;X£SD
i RatE] /h SR N7 R 5 % ConA FREWE /(pg-mL ') ConA concentration
Cultured time  Eel serum concentration 0 10 20 30
0 ODh 1.771 £0.147 1.806£0.076 1.884+0.068 1.915+0.034
SI 0.020+0.043 0.064 +£0.038 0.081+£0.019
5 OD 1.544 +£0.090 1.793+0.049 1.737+0.051 1.737+0.116
SI 0.161+0.032 0.125+0.033 0.125%+0.075
42
10 OD 1.637+£0.078 1.885+0.063 2.018+0.056 1.641+0.200
SI 0.151+0.038 0.233+0.034 0.002+0.122
15 oD 1.494+0.433 2.093+£0.163 1.369+0.315 1.157+0.177
SI 0.40110.109 ~0.084 +0.211 -0.226%0.118
0 oD 1.394+0.099 1.472+0.041 1.926+0.047 1.498 £ 0.054
SI 0.056+0.029 0.38210.034 0.075+£0.039
5 OD 1.648 £0.055 1.940 £0.061 1.766 £0.072 1.979+£0.032
SI 0.177+£0.037 0.072+0.044 0.201+£0.019
66
10 0D 1.596 £0.124 1.723£0.048 1.851+£0.020 1.705+0.064
SI 0.080+0.030 0.160+0.013 0.068 +0.040
15 oD 1.454 £0.404 1.676 £0.070 1.678+0.052 1.730+£0.032
SI 0.153+0.048 0.153+0.031 0.190£0.036
0 oD 1.071£0.043 1.350+£0.045 1.271£0.162 1.095+£0.019
SI 0.261 £0.042 0.187+0.151 0.022+0.018
5 OD 1.511£0.068 1.317£0.052 1.226 £0.023 1.211+£0.087
SI —-0.128£0.034 —0.189+£0.015 —0.199+0.058
90
10 oD 1.245+0.070 1.258+0.084 1.274+0.315 1.175+0.29
SI 0.010+0.067 0.023+0.253 —0.056+0.233
15 OD 1.001£0.283 1.046 £0.032 0.977+0.244 1.001£0.052
SI 0.045+0.032 -0.024+0.244 0+0.052

I RSN — IR R B AR SR AT B9 ST B KA.

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

2.4 30.0 CHEFHBMMAELIABER Bt ConA BRI BN P B3R , 5% 42 h 190 h & SI

HEHMT 30.0 CHEFRAZMAXBOODME  BAMEDHIN 0.162 F1 0.224)# H BFE ConA &
BRI 3 MBEA, E KD AREERPSMIm BYE N 20 pg/mL B 66 h 15 3R SI & k{8
HERIEM, OD E—EHABB/M(E . % (0.183) I ConA FRWKE R 30 pg/mL FIs8 i
BETHIF42h M 90 h )5, CEBMEIMFIFFHBINFE  MHERESEH 10%6E,
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£ 4 30 CAEIEFRA G 89650 H R 580 Cona RERERHEHRR
#4148 OD {0 ConA 7 ¥k B 41 B #E 4L RO R B (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 T n=6;X+SD
CREFRNE/h MBERINE B/ % ConA BB /(ug-mL ") ConA concentration
Cultured time  Eel serum concentration 0 .10 20 30
0 OD 1.845+0.035 2.036 +0.036 2.142£0.031 2.098+0.165
SI 0.104 £0.020 0.1621+0.017 0.137£0.089
5 OD 1.791+£0.283 1.779+£0.057 1.785+0.071 1.930+0.124
SI —-0.007£0.032 -0.005+0.040 . 0.078 £0.069
42
10 OD 1.685+0.092 1.930+£0.094 1.710%£0.116 1.870+0.272
SI 0.145+0.056 0.015+0.069 0.110+0.161
15 OD 1.497 £0.000 1.522+0.107 1.530+£0.011 1.540£0.198
SI 0.037+0.071 0.022+0.007 0.029+0.132
0 OD 1.759+0.094 1.870+0.030 1.974+£0.019 1.968 £0.047
SI 0.063+0.017 0.122+0.011 0.119+0.027
5 OD 2.159+0.050 2.097+0.203 2.088+0.181 2.104+£0.137
SI —0.029+0.094 —0.033+£0.084 -0.025+£0.063
66
10 OD 1.723+£0.068 1.980+0.053 2.026 £0.052 2.038+0.077
SI 0.149+0.031 0.176 £ 0.030 0.18310.045
15 OD 1.939+0.455 2.118+0.063 2.140%£0.072 2.241£0.219
S1 0.092+0.032 0.104 £0.037 '0.156 £0.113
0 OD 1.026+0.027 1.088 +0.066 1.256+0.074 1.189+0.084
SI 0.060+0.064 0.22410.072 0.159+0.082
5 oD 1.361+£0.025 1.324+0.161 1.102+0.168 1.1114£0.228
SI -0.027+£0.118 —-0.190+0.123 —0.183+0.168
90
10 OD 0.933+0.134 1.005+0.034 1.130+0.146 0.930+£0.064
SI 0.077+£0.036 0.211+0.156 —0.003£0.069
15 OD 1.052+0.000 1.046 +0.157 1.081+0.211 0.757+£0.074
SI —0.006+0.149 0.028+0.201 —0.280£0.070

I REFTRE - IEF BRI RN SLBKE.

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

2.5 HEDWER EI3INTHENFHMAZ RN FEELENZERN (P

FENMERER 4 MTHEPNSBHEmMER  <0.05); RN, BE3REE 30 E MM wRE 3 1
BB AMREARE ODHAAREELH HREREAEREF(P<0.05)HIXEKN, 4 /58
(P<0.01) iR 5 KA ConA FREWEXTHEA ML 7K X 40 4 A0 100 S v 72 1 oh 78 BRAK
MFAGKBE AR E(P>0.05), ZHEX KH 15%.10% .0% 1 5% ; T EHERE R EH,
HHN TS RER, EFREE RN EMER  15%5 10%EEFAFEE(P>0.05),10% 5 0%
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R AR « Bk 68 bk L 0 MR % LI B A A R ST 409

B2 5 AR B E (P >0.05), KAk B2 Al 2 5% ® &
(P<0.05),

3 itig

3.1 B EEFNEE 5% B E) e 68 4 4k B2 4R A AL B R M
T ob L 4 LB B S AR s A i i, RO , R0
EL 40 i i 1 35 4 T B 58 S BRO 2L 40 SR VR 3h )
RodRIE ., — e 2L 3 0 A0 N 28 B 2 4E R T
37 CRE Y, AW B AE 39 T L g zl2-8)
P 0 28 AR IR 340 , 50 1 A JEC O O 400 L ) o £
FeH B, Daly 27 3R A 18 T 15 35 #5 41 JE 1M bk B 40
M, ALWEEBMAERRETHERTIRPR
HTRQAS T) . 4 (20 THI 25 T) .5 (30 T)H4 MR
BERRRE . S5 SR H, 1B BEIE P A ) T 00 O 400 M £
Ak, aBa 40 Mt i e A B R BIZE 20 T
B FREE (3 2,S1=0.425) , IR KM H BLFE 25 T3
BT (£ 3,S1=10.401) ,{H 4 5 B %} 68 b bk 02 40 i
BANEHAEERAEE(P<0.05), FEMTRE
BT &EREBENZTIHMGIE,
ISR S, WA ME A T M T
MMZ A (TCR)E &9 (I ConA) RIS, HAE 4
SRIE A FERAME FE IS 48~ 72 h B B
B AN EETEF MTT B33 sh i f & 200
AR ARG B # T 48~ 72 h %420, 5
A ISHRR T XS EL M 48 h 1 72 h 335 % OD &
MIRHIHFT T LR, RIEE B ERTRIE. B
FABKIOI XS Wk 401 56 h F0 66 h 3 H B IR KBS
ERTRIE. ALRAELAFREM L RITT
421,66 h 190 h 3 MEFEAE), SRR W, KEH
R A Y 3% % B (] 37 Y FE 08 1t 775 3¢ B4
BN, BB E AT (25 T 1 30 C) iRk
B3 Fr B R B4, T I B (15 C #1120 T ) R Y
BRI . BT &, 55 3% 66 h Ja Ik B 4 fudg 1k
KR T HEFE 42 h, MHEFR 42 h B AR T 90 h,{H 3
MEFH RN ERIIAEE(P>0.05),
3.2 ConA iR B 681 #k B3 40 B s 4 HY % IR
ConAN TIHEMMLZME, WS T HEHH
R TE ) S AR S5 B TS (LM, (R L S (R
ConA 3 £ AT X 40 g 7™= A= 2 4 % 7 3 B 11 40 JHd iy 388
Bo (A MTT B0 3038 41 otk 2 40 M % {1 iR 56
B, BEERANBERA -3, 28 %5RH
10 pg/mL, Khinakar 05 % Al 32 pg/mL, F+E B

2812 B 45 pg/mL. A BFRIA N, K&
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Optimum conditions of lymphocyte proliferation of European eel

GUO Song-lin'**,GUAN Rui-zhang!'?,FENG Jian-jun'-?-3
(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 vitro culture of lympho-
cytes and mitogen which will cause series changes of metabolizability and morphology of the lymphocytes
and then induce the lymphocytes transforming to the lymphoblasts. This experiment of lymphocyte prolifer-
ation can be used as an index of cell immunology level and has been used for determining T cells mediated
immunology. Many researches on mammal and avian indicated that culture temperature, culture time, con-
centration of animal serum and ConA had significant effects on lymphocyte proliferation in vitro culture, but
few studies on the suitable condition for the fish lymphocyte proliferation were reported. To study the opti-
mum condition of the lymphocyte proliferation, we isolated the peripheral blood lymphocyte of European eel
(Anguilla anguilla) and incubated it in the RPMI 1640 medium (containing 10% fetal bovine serum,
FBS) under the different temperature, cultured time,eel serum and ConA concentrations. We expect the re-
sults of this study would provide an effective method for peripheral blood lymphocyte proliferation 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 com-
mercial pellete feed twice a day. Prior to the experiments the fish were acclimatized at 25 C for aminimum
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 mL RPMI-1640 medi-
um containing 10% FBS, adding isometric lymphocytes separation medium ( Ficoll 1.077, The Second
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Reagent 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 1 X 107 cells*mL™!. To culturing lymphocytes,
the temperature was from 15 T to 30 C ,and the incubation time was from 42 h to 90 h; the eel serum con-
centration was from 5% to 15% ,and the ConA concentration was from 0 pg/mL to 30 pg/mL. At the four
incubation temperatures (15 C,20 C,25 T,30 T), 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 pg/mL,30 pg/mL). Then 48 culture mediums with different combinations of in-
cubation time,eel serum and ConA concentration were made. The results of anova analysis of four factors in-
dicated that only eel serum concentration had significant (P<<0.01) influence on the lymphocyte prolifera-
tion rate. Simultaneously, there were significant (P <0.05) 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 increase 30 to 100 times of OD value in lymphocyte pro-
liferation, but the OD value can never doubled when eel serum concentration was increased from 5% to
15% . In general, the temperature of lymphocyte 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 as-
certain because fish are allotherms. The results of our study found out the best temperature for lymphocyte
proliferation was 20 C . In addition, effect of ConA concentration was significantly influenced by other three
factors, but 10 pg/mL was the best. To sum up, the optimum stimulation index of the experiment can be ac-
quired after 90 h under the condition of 20.0 T ,RPMI 1640 medium containing 10 pg/mL ConA and 10%
eel serum. The results in this experiment acquired optimum conditions for cell-mediated immunity study of
European 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; ConAj; culture temperature; culture
time; eel serum
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