Mo W2y HOE K =R % Vol.6 No.2
1999 4 6 H JOURNAL OF FISHERY SCIENCES OF CHINA Jun. 1999

BREERECHRER

Advances in the siedy on immunoglebulin of fishes

Ik £AE #EX BRE

(LRFEREAWA, b 250014)

Wang Changla*

An Liguo  Yang Guiwen Wen Wujun

" {Department of Biology, Shandong Normel University, Jinan 250014)

ERB ek, 2HREH, bk A

Key words  fishes, immunoglobulin, serum, mucus

B ZEILHEE, EEEHEN ISR EX
NMEREER, FRAFERTR R RERE, MBS
BRE A Immuncglobulin, 1g) TEREHBFE MR,
Tix BT L HHRENRET RN 1o FEAM
HRARBES, ERFEA, AFRE, HEHHERE
BTAMINREHY T HRRERREETNER, X
EREEBNERBRTEAAEESE L ARETEASK
EXFHAHRHARERNT,

1 BN ig

1.1 NEGIEMN WP g

EABAENE P, HASHANIREE1#1g %
T L she oM, T2 SRR (LR 2 SR
) PP R B T A U 4 AR —
B, 7EMEE A BEE A L MG PSR 1g
RIURE, 5+-F8 700800 kD(1kD=1 000 Dalton), H $£8
SFRLN 70 kDY), HFETE 78 kDB 45 kD(E
SE)2MRELSMITEAN 19 kD, B#FEE 25 kD
(#8).27 kDOABESF ) A0 22 kD24 kD.26 kD 5 Fh SRR (%L
)00,

HEFAANES AR N FTHFERF 2 B L0 1,
Trump F AV RAEME FREEEHEE G KR EER
AR 2 # 1z, Clem” BWE ) MEREETELPEES
165 M 752 Fh g, F BN 78 1g T RER 165 B =4,
1.2 UREEMFD I

PREXMREPHRRE 2 Ig. KW 4 F5

W H 1998 - 05 - 06
*BTHRBAN WRERIHFREANEHR DL, B E
250100

AK IgM MU (4 F B2 900 kD, 195); M Ig £ T 5 A
TeG BLUS-FRA 150 kD, 7S); Clem MV EHE S AE
AEPHE L 1o BF 1S HARKR 7S MAREK 2 fiE
Ho K2 HIg B hFE—35 L85 H 4. Parla¥iEH
EFMAEHBHE R THEMFHAKES, RARE
HAART oM K4-F, G154 F 300 70 kD & H BEFI 26
~30 kDML S48, EAUREBR(EL), EXMELTF
BHZREE 170 kD M HL, FEAMN S ER R L, BXw
TEER, REUREM MR &H S TR 8% 900 kD F
BOKDH 2B Ig 4 F. 28 g HTFHHEFTRE He
kD, HHUR YL, WA M E 18 1 %4 SDS— PAGE H 3k
BBl 2 &3, S F2& 480525 kD #0122 kD, BB SYE
Ehymad o F0 2 G000,

T A PERE PR UL TG 50 B 2 A [ B FRGERE
HIHWM Ig) ARG TR EBREH(LWM Ig). HWM Ig
FIEE, 5 FRK 840 kD, LR OV 185; Bk v E RS
MigM; R HERFEHR 70 kD, LMW Ig, TR % 320
kD, DI R PR 5.9, EEH 2 14 T84 150 kD WA
WL BESTORE, BN HE2FEN45~50 kD, I
HMW Ig M H &R B HMW 0 LMW g i H &R H
HOMfRUEVIEPUER, RO  HMW Ig f1
LMW Ig FRFA—mHYRIY,

1 EREFEMER

AX[ERATHRALERTA - EFEEERR,
AR R TSR R AR B BRI, B R R T 2,
BLEREENBH, SRPE T EEHNBRTAEY
B, En kK RRE, CAREBEERETER. EENE
REREMYRPESHHERYE o AP HERTED,
HESSME A, FES R RR A EAREENE L,

PDF SCH{#i ] "pdfFactory Pro" X Hfix A% www. fineprint.com.cn



http://www.fineprint.com.cn

106 ol 2 6 %

2.1 ERKEEE Iz

ERAY [ BT, EHED g EREEEN.
Fletcher ZMER D BMEH G R RERAST, EREER
AERA A ETERBEREEZAFWR. Lobb
FIG A L AR R R B T 2 R L.
—RENEE STRANKD, B2 EZHER2 &1L 84
B, HESTEN 70 KD, L #3425 kD; F—HE _H{&,
TR %95 kD, H 84 L 88T B2 81 70 kD 25 kD.
R MBESER, B LR EHE, BB
JF R A

Rembour %507 8R4 B BB TR R4 B4 Y L, K
Pt S g BB RN,
1.2 BEBPETIg

OB PTG R W P RS R MDA B D 1 P i &
%, BRI Sephadex G- 200 BEH G, TE2EHARY ¢ B
L&i%rllﬂ]m
2.3 BiHPR I

Lobb %R £ LM TR &R I, AR E M
o B SR R B4 T Ig A, A BARENH), o TR 320 kD,
LM 0T 22 8DS AL TE, 1840 T 88 160 kD By 8E,
FHEBAA HHER L BAN. HBEMTTFREAN SO, AT
1L Ig 9 H (70 kD) A0 L 88¢25 kD)2 /M, REEENFH
Ig S g FEeHlF. EASBAITERKENERY
{ Vibrio anguitlarum )5, TEAATT . AL E A R &
T8 Rk, BRI M3 i 5 PR R,

3 @

BT EMEMNE S, Al hRRERE Ig. C2%E
Wy B B R P L A R R e
WP RMT Ig, dEAN A KSR FBERR
—. HAWRKH g SO g —B, BRI —5, P
Iy HECTRT W ET, HEBRARLRE R,

4 BRI SNFHXR

Lobb SIS B HEARICH 1 4T A XXMM TR,
F AR P RTICH Y, B A B RO 1o, RETF
Ig S M g ZE AR LEABRE. NRRBRERLE
@AST, R B R R A R ESE &
T TPEITR A S B R B X ST IR, Rombout %' F B8
REDRE AR G RRRTINE 1z GRS, FiK
KW g S0 g WHFE EARAZEMHIEL R 1g A
¥ I ZEFEEER.

B A SR F0E, M 1g AR 1g TEIFE FEE A
18, Lobb ZE 04 B R MTE &4 DNP LM B M FED
BHF, RRAGTERINOED DNe HFE SR
B HLI B RS P AR T E ] - DNF SFLHAF i
g FigEREHLDMEMEA FREREH HR LS

JTE, B B BAIE A St Louis — Cormicd *1 R} B 48 A1 1.
mit? 3 A AR R F AN R BT TR 1
MM e RAFE ik

5 @3 1 PR MARFERY

00 2 00 AT R L B T L T L RO R,
REeXaBNENTENESHN, HEBTEHKEE
B AT RS R A R, HRERERRER,
AR AR P A EERE MM, Kobayashil® £ 8
FE A% B0 B A6 S0 B SE MR B P 1 SRR B [eF O S B 43 5
A 1~14 mm 2H 250~ 600 mm ™%, Castilla Ana &1 HF5E
T IgM Fl IgM MM TEar MR Py 2 W, R ITE IRFR
TLHTEYEE 12 REREMR AT Lg, %L IR T A8
FE Ig WH, TgM AN e s S LS 1928 4 K
LBEPEREMEZ, Paul Lloyd - Evans! 1 FH5 T H A M
WERGRTEN, A TARFRESE T E 1gM Bt
MBI ARE, B [gM FIREAN B = 38 o B AT (e R 4L
HOEMEENRE I A THMAREH T M B
MM, R B REET 4+ TARRERST gMOE
AR T B AR R LR AR R A B

6 8% rEREFIET—MAE

AW Y — R, LERMEA SRR SR —# R
BRI e BORBE, FEHEAGEDE MR
MERBMKAER, R E RS AR, ERMEER
SUE AN, G L R, AT R AR LA,
gAY 23 R, ERET s m i, kR
¥ 1g, I P2 IRTERE, 4 REHERFE 1o 92
8, PR, AP 1 BEFS-BEMD MEENES B2
FIMEFREBA, A REFE-ERRY 2. HRAREERES
R AR, T RS % R 25 7= A R IR S0 B0, 30 1 AR il
W SRR 1 SR ILTE P Ig AR 4 A AN
A MR 1 ERWER PR 128 1%, BRERNHE
BRHH TN I BRRR.

S, A A RN — RS, . M
EZREBRMER, ERERE, ERHRT-10d 6, g7
ERRAEE, 714 d HOLFPA M g, ERIARR
HEBREEA, &%, SRS S ERDERENEN T E,
&R XA R S BE NG B, — R BB AR
B, Yokt f AR, M Tl 571 B B 0 28 1) S A AL
AT BE A7 Hk, IR & R DR IR RO IR, 20
L L s s, HR R RERER .

Z L ARR, ANTE R TR A 1o MW Bk
$F S RN A R ST EE A ERE, W EHE g
BT R, PRI R TR 1o M — R F LI R R
W 1g ZIEM % ZSTENT BT TERS, NHET
- WEARG,

PDF SCH{#i ] "pdfFactory Pro" X Hfix A% www. fineprint.com.cn



http://www.fineprint.com.cn

21

FTRES. £XREREOHTHE

107

10

11

12

13

14

# 5 x 8

Jurd R (). Specialisation in the teleost and anuran immune response,
In:M ] Manning, M F Tatoer. A comparative ctitique in fish im-
munology, London: Academic Press, INC, 1985. 9~ 28

Estever J, er al. Isolation and partial characterization of turbot im-
munoglobulins. Comp Bice Physicl, 1993, 105A:275 281

Rombeut ] H W M, et al. Differences in mucus and serum im-
munoglobulin of carp. Dev Comp Immuncl, 1993, 17,309 -- 317
Lobb € ], et al. Phylogeny of immunoglobulin structure and func-
tim. X [[. Secretory immunoglobulins in the bile of the marine
teleost probatocephius.  Molecular
1981b, 18(7) :615~619

Lobb C J, er al. Immuncglobulin light chain classes in a teleost fish .
J Immuncl, 1984, 132(4):1 9171 922

Trump G N, Hildemann W H. Antibody response of goldish to

Archosargus Immunclogy,

bovine serum albumin: Prmary and secondary responses. Immunolo-
£y, 1973, 19: 627
Clem L. W, et al. Phylogeny of immunoglobulin structure and {une-
tion. I Immunoglobulin of the nurse shark. ] Tmmunol 1967a, 99,
1226
Clem 1. W, et al. Phylogeny of immuncglobulin structure and fune.
tion. IV Immunoglobulins of the giant grouper, Epinephelus ftaira .
1 of Biological, 1967h, 246,913
Partula 5, et al. Characterization of serum immuncglobulins in a
chandrosteesn fish. Dev Comp Immuool, £993, 17, 515 - 524
Tomanaga 5, et al. Studies on immunolglehulin and immunoglobulin
- {orming cells in Heterodimtus japonicus, a cartilagimous fish.
Dev comp Immunol, 1985, 9:617 626
Kebayashi K, et al. Second class of immunoglobulin other than IgM
present in the serum of 1 Cartilaginous fish, the kite, Raja kenjer
isolation and characterigation. Molecular Tmmuonlowy, 1984, 21
(5)1397 404
Sikbing F A, et al. Regional specializations in the eropharyngeal
wall and food processing in the carp, Netherland J Zool, 1985, 35
(3}:377--422
Flewcher T C, White 4. Antibody production in the plaice { Pleu-
romnectes platessa ) after oreland parenteral immunization with Vib-
rio anguillarum sntigens, Aqua culture, 1973, 417~ 428
Lobb C ], et al. The metsbolic relationships of the immunoglebulins

in fish serum, cutaneous mucus, and bile. ] Immuncl, 1981a, 127

15

i6

17

18

20

21

22

23

24

25

26

27

28

(4}:1 525~1 529

Agius €, et al. Immunization of rainbow trowt, Saimo gairdneri
Richardson, against vibrosis: comparision of an extract antigen with
whole cell bacterins by oral and intraperitoneal routes. ], Fish Dis,
1983;6:129—134

Hayman | B, et al. Immunoglobulin in the cggs of the channcl cat-
fish. Dev Comp Ttanunol, 1993, 17241 - 248

Takemura A. Changes in an immunoglobulin M — like protein dur-
ing latval stages in tilapia, Aquaculiure, 1993, 115,233 241
Castillo A, et al. Ontogeny of lgM and IgM — bearing cells m rain-
bow trout. Dev Comp lmmunaol, 1993, 17:419--424

Fuda H, et al. Serum TgM during early developmemt of masu
salmom. Comp Biochers Physiol, 1991, 99A{d) 637 - 643

Lobb C ], et al. Secretory immunity induced in catfish, Ietalurus
punctatus, following bath immunization. Dev Comp [runcl,
1987,11.727 738

St Louis - Cormier E A, ¢t al. Evidence for 4 cutancous secretory
immune systemn in rainbow trout. Dev Comp Immuncl, 1984, 8:71
~80

Trarm T, et o Purification and characterization of immunogiobulin
in skin mucus and serum of ayn. Nippon Suisen Gaakkaish, 1985,
54:1 6111 617

Kobaysashi K, et al. Ontogenic studies on the appearsnce of two
classes of immunoglobulinulin — forming cells in the spleen of the
skate, Buthyraja alentica, a cartilaginous fish. Fur | Immunol,
1985, 15,952~ 956

Paui Lloyd - Evans. Development of the bymphomyeloid system
the dogfish. Dev Comp lmmuncl, 1993, 17(8):501 —-514
Sexombes C 1, et al. Comparative studies on the immune sysiem of
fish and smphibians; Antigen |ocalization in the earp. ] Fish 1Hs,
1980, 3{5).399--412

Davina, ] H, et al. Effect of oral administration of Vibrio bacterin on
the intestine of cyprinid fish. Dev Corap Imrauncl, 1982, 2,157 —
166

Baudouy A M., &t af. Viremue printanicre de la carp: etude expen-
mentale de L infsction evoluant a differentes temperature. Ann Vi-
ot ([ostitut Pastsur), 1980, 131514229 —~ 488

Dorson M. Applied immunology of fish. In: P de kineklin, Sym-
posium on Fish Vaccination. O 1 E. Paris; 20 - 22 Feb. 1984. 39~
74

PDF SCfHffiH "pdfFactory Pro" i A4 www. Fineprint.com.cn


http://www.fineprint.com.cn

