£33 5% 6
2000 4£11 A

K= o2 R

JOURNAL OF FISHERIES OF CHINA

Vol.33, No.6
Nov. , 2009

X EHKS:1000 —0615(2009)06 —1011 —07

FREERRERAFEEREHEARN REENLENM

® g, 4£%7,

JENT,  BOUR

(PEBERFEAFHBEFRERLEE, ILK Y  266003)

WENANTHLERE G2 By (2D8 . 1HL) # F 4 5b A e R4 BT M i
ALEFH RS RAATT EARE, A HE LA FRHERTTHR, AHRERH EEIA
A AR A R R B SR R M o SN A R o TR PR 4 R E
R, RERAG A E i T L E A e, BN B AREEZEFETE
W, B A A A AT B A R K B A S A K A, Ut R M R T R
HRHHEN, REREBAFTTRERESBR PO MO G E; TN RALBREENT L,
FRITIRAE 5 5 B B Gk P 28 RN, A T A AL R4 A A R
AR R AT ERETEAR Y AREFELAR A LR AT RE 2

AT A WL P e 4 L

KGR T E B MR AR A ALE

B S %S S 917

BREARMRFWEHREIY, BENRES
HEFESYEDH RS ENRERSE, BT
JIE B THALIE B R 48 (GALT) 4%, BB 7= A= 4
Hi AT B S R B o FERE F By 20 4,
A R B LR HREEIRE H (1) B TI R B BHRIE b
EA KL, 04 A ( Carassius auratus) 2 | BE
B X AP (Ictalurus punctatus ) (8] 4 ( Cyprinus
carpio) (4] S 7 v ( Salmo salar L.) 5]yl B
( Takifugu rubripes YT, K 3% ( Scophthalmus
maximus )[7] . K B % F #F ( Hippoglossus
hippoglossus) (8] EBg5 ( Dicentrarchus labtax) ' %5,
E WA F 6% ( Paralichthys olivaceus )[10] L g
( Siniperca chuatsi YU ORK W B AR ( Anguilla
2% a4 B # ( Luganus
argentimaculatus ) (8] 48 Y ( Carassius auratus
gibelio) " B X TF Ig TSR RIIMIE, HH{X
RPGEEEE JosE R SR ST T R B8
B PR PR (g ™) A A AR BTST

FEe PRI B AR HESEA M EE
PRI K SR T o , i 3 L 8 2 RE R F 5 X BR

anguilla )™,

1548 B #A :2009-04-09 & 18] B 3§ :2009-06- 09

MXEFRIRES A

FHEJAEREERERE . AXHRAARRE
B DL S SR 3R EE 1 A TT BT IR, I A 5%
Rt R B R BOR , 3 5F 6141 A i &
G BT R BB R ARG OB MR FE 1 2
MBEAT T RENLIER , FF % A GURE EAT T 43k
BT R AR 13 K BT BE G B R BRI 20
BB R AT T T RAFRIEERE

1 ME5k

1.1 i
SLIHAFERE ILARE H BT T PR
i&,ﬁ’é)ﬁﬂﬁ?ﬁ,&kt’: 30.1 ~35.4 cm,ﬁiﬁ 475 ~
530 g, 3t 5 BB, SLIAPLECNARFTE BHI BBT
TF T4 RERRE A TSI 2D8 A LHL D s A 4
ERIEWEI/DR G AR E=ZZEEFER
(APES) AR MiEA&EH, W B Sigma 23 H ; BR
TEAL Y (HRP) ARic S B ENR, W EILE
A AHE],
1.2 SEAMmMER
&4 5 mL $L5EH (65% RPMI — 1640

REIA R : R B RREE S (30771648) s R “ N\AZ" BHEARBFR K Fit 1] (2006AA100306 )
BIER RO, Tel :0532 — 82032284 , E-mail ; wbzhan @ ouc. edu. cn



1012 S - 33%

1% f&4F Il ¥ \1% NaN, .20 IU/mL FFB5HE) B9 10
mL FESER , M T 6P K2 5 mL, 15 3 A9 40
MW LE 4 CF 680 x g B0 15 min, JLEH pH
7.4 47 20 IU/mL FFBEIEF 1% NaN, [ PBS ¥k
W& 3 K, IR, VAR 40 BRI RN 5 x
10°/mL - LS 25 pL 3 T A94 APES
MBI b, FRPIFE 45 min FREWB
4, T4 5 min 5, AAREAE % 15 min, &7
HAEM T H 10 588 1 4, FEHIE 5 4,50 K%
L 7E 20 TP RE. ATHRARE -Ba
(H. E) Jeaff g ik 2= 550

1.3 RETIR

5 BAMR, BTE 5 S8 T RE. B
EHA VIR FA/MR1.0ecm x1.0 cm x0.2 cm ]
/N, Bouin [RWE R &, & M EHITAEE
HOHIES ~7 um ELY) , FI% APES A0HIE
R R ,37 CHRAER, BEAEFHRAHME
10 sk A4 14,3825 46,250 sk , i F H.E
s S AN ELR,

1.4 H.E{BREEHALELE

BREET R BA R 3 KK LR 5 A
WA (4 3 3 HFT HLE Rea™, BHEABRK
ARREG G029 15 min, HRKMPUEEE A, 15
BEZBEBK 2 95% J5,0. 25% BE4T a8 30 5,4
100% ZBEL K, R BEW, P EERESH R,
Olympus T WA I,

e HAR 210 7Y A A AT e el Rk
SR B S, 7B K AL S U A 5 i 40 B R
A En3%H,0, - FEEBER T HE 10 min,
PIHBRN IR S e, PBS (pH 7. 4) I ¥E 5
min x 3 Y RFRA BT T HERETIRBE
(pH 6.0 M FFrE R s 120 °C.7 min, B4R
BB ER) ,PBS Yk 5 min x3 W 7R A K i
YR - B 3% BG4 1 iE A& A3 R 37
CH¥F 30 min, A AW, HNEE RPUTete
BERE H AT EDLAR 4 CIRE K, PBS Ek 5
min x3 ¥ ; HMAEY ZRICH E5 /DR 1gG, T
37 CIBH 45 min, PBS ¥k 5 min x 3 ¥K; &0
HRP }#iC 4 B 2 £ 37 CTBE 45 min, PBS
FVE 5 min x3 3%;3,3 - R EBKE K (DAB) B
B, AR S 5 min, 8 F ZBBK, ZHEE
B, PR, BRGNS AR, RRAR
PEXT IR B —H W BB T BT R B S L

WA BEE LS 5 =4, 4K 1gG /i PBS
=

2 4R

AL T 6 e IR E 1 R S E LK 2D8 Al
2H1 HRets7E SR M A (B RR-1) , B S (B AR-
3) 5B (EMR-5) 8 (B RR-7) B B (T Al-
9) BHIE (B RR-11) 4 1 e 0 3050 1 FH 40 B
5 R R — A MRA HRA B E R, AR
PR AR R B A
2.1 SpEAM#ES

FEER SR I S B WA B 4 i
BRI, BRI RARN, KA ETE
HRIA, K R AL TR ZHE ; k2 40
SR, JEENRD, BERY5 ~12 pm (ER-
2), REMARAERAERE T Ig” FRE 4
(BRR-1) , aRTUEN TARES, BERH I1g”
4 B A
2.2 8

FEERERRE, A TEES, RETF
MET 7, sk B AE S WM a4, Ko AR
PN ERER 55 S MHE, YA H E 1Ea0%
FH, Sk o A 40 i LSS AA R, e IR 40 T R4
Jio B 0 B B W 4 O S 2 B 2 R, 3K B SRR P
BAE BB (ER4) . BELREATLE /IR,
BNERES/NEHB(EIR6) . KBEMEEE
AARAREEARS .0 (MMCs) , RPN R—,
TEHM A, REWRICH 1g* 41 (B R-3, B
hiR-5) BAJ B R A AR T 5B 60 2K B R A i 0 D
BHMmMERE,

2.3 p&

T ORI SR, N T T O, AME— 2
AR . R T B LA R L A L R
B A E WAL, W XA R BB I BE, B
BREWART 058 PR (BR-8) , 8
MEHR P, KEFRICH Ig* R(ER-7) 42
oA AR LRK , PR ER7E,
Ig ™ Z MR m) 48 o 43 A 7 B R B R4 i 0
i R
2.4 BFEERE

I 6% J A S R AE PR o, T A BB
JRHR A /NS5, AR 2%, 28
R, 4 AR A SRR BR (FFSE) |, AR & it ( BT Al



6 3 B E,F TR AR A SR BT R PR 2RI AY SR LA AL 1013

-10) . FFARPHFAE—EHER Ig” 4 (B k-
9), ERSMEMNE FE, AT, A
BEAERR, A Ba e, AR ERE
HZE R, BB T RN A R R HBA —E KR
A, TFERA R A R 1™ 41
2.5 HpiE

B EEAMBER ERRE=Z MER
oo LR EMERR(ER-12) , bR LA
SEFNHE IR 40 JE A 1R 200 D o4 B2 400 M i 2 M
B J= R IR G AN PR A 4 R — BB R 452
SR R PR EE A, IE )= P T S AR
EENEEAM . T8 8l TE EDE B
SrER O BB B A0 1™ 400, B B A
FREAREMES, ERERREA R R
BEEAER) Ig™ 4000, 75 b B2 )R B ZEET - v L2
Ig" ZMd , BB A (RRE-11) .

3 itig

A H S E TR s M =2 ABC $4:
MEBRRE, AREY /L, M Ea s
HEBMHER , X TR ESHERBEEEG X, —KRE
RRBE R RSB R R R AR
PR T MU BA R, BB ARRIREIR
ARG AL R LB, K RE R R w BT
VUREWE, A% A g* i A R B
WAREHEMBHAE SRR ERS, SR TEW
&o

JRRE AR Z BB LN P IR GERE,
nagt B ( Ctenopharyngodon idellus) 07 Fno
34 I i ( Schizothorax prenanii )™ | ¥ i
( Pelteobagrus fulvidraco) 9] = Zesk A A=Ay B B
TERIEERRIEM. BFHEEAER, EE
WiB4k, Liu 2 & Hi7e F A K S 7 B o
PREA FiB R, AEBRHAB N —RE,1E
RBMIAR . T 2 674 i S0 e A bk BH 4
MEI IR DR R T T #— 2B B9

SMRIL A 18" A E R R L CRIRE,
Li 2510 5 PR 408 5 6 77 kDR ¥ 9 41 R i F4 40
J, 4550 B 7R 9 40 2R T Ig FH 44 ; Fournier %'
FA B [ € 7, VT LA [) B 7 4 2% T8 0 440 fig
JRH A R ULNE , T A P BT IR A D [ E
HiricEm b i Ig, X 54305 R i Ig”
R B R IR T 4R b TR 4 e R Y

. BETREENXTH M Ig 270 =2 ik %
—$BI%, Bermidez %™ fpr ye f WA B HL A
FHPE R B W 40 i, 3X 7T 6B 55 A B AR BRI A O,
Bermidez I SIS 5 8 0 BT F HUBR L K38
7, KA W EE LERA X, ENARAE 2
BHRMNER, S SERARETNIRS S,
AR S E PR E WA, ALBTAK
SRR T 6T, 1A & BT B A B W40 A

BE5EERZEINELAHMUZL, HAFE
BREWART O, A R aRE g F
DHEEEEAX T e RaBER LR
BER,HEERREWISERY LA g,
MES g fEaE T rERCRE RN
OB IS E B X, X5 M E X KE
BPEBTR 2 R — B RS R, F 6T A
BHATEEW g A RBRARE R
L3R 58 R Tk S N

MHiBE MBI RN EREAR, AR
TE Ig ™ 4, B — SR R 40 i 2= Zal , B A
mEHEHR N Ig* AR ER R &, U
HHEARIIREE BT, RS RS — 22 H R
0 Foggem R mgslBiggprgrat e gy

HEEREENHANBEESE, XA CEHR
FEEAFERIE RS A I 400, B RA — MR
RETHER, V0 E 754 P R 58 MR o 8 4 o & B
HEH Ig” 4, 5255 6 s, 7T REE D Rk
HBER N BIREN G EA, TR Ig* 410
KHEG RGN BER T EERANR,

BE 30k
(1]  BSCR. A=shmEs (M]. b HPERL
HifRAL ,2004.

[2] Siwicki A K, Vergnet C,Charlemagne J,et al. Mo-
noclonal antibodies against gold fish ( Carassius
auratus ) immunoglobulin; application to the
quantification of immunoglobulin antibody-secreting
cells by ELISPOT and seric immunoglobulin and
antibody level by ELISA in carp ( Cyprinus carpio)
[J]. Vet Res, 1994, 25(5) ; 458 —467.

[3] Ainsworth A J, Dexiang C, Greenway T. Characte-
rization of monoclonal antibodies to catfish,
Ictalurus punctata, leucocytes [J]. Vet Immunol
Immunopathol, 1990, 26(1) ; 81 —92.

[4] Secombes C J, van Groningen J J M, Egberts E.
Separation of lymphocyte subpopulations in carp



1014 K o % R 33 %
Cyprinus carpio L. by monoclonal antibodies: (4):14 -21.
immunohistochemical studies [ J]. Immunology, [14] Z=@4 w8 E, PO, % SEOREAKSA
1983, 48(1) : 165 —175. MR B SR S AL ST [T]. KAEAEY

[5] Fausa P E, Bjerknes R, Wergelsnd H L. Studies of Z#$%,2007, 31(1) ; 125 —131.

Atlantic salmon ( Salmo salar L.) blood, spleen [15] #®FEE. EYTBHFAR [M]. F5 :BPEBEKR
and head kidney leucocytes wusing specific ZF iR 4L, 2007,
monoclonal antibodies, immunochistochemistry and [16] £/, FgwmbpEdAsb% (M]. b5 ARE
flow cytometry [ J]. Fish & Shellfish Immunol, & HhAE, 2005.
2000, 10(8) : 695 —710. (17] pFeE EaMRHAZEDR [J]. KEEYE

[6] Toshiaki M,Maki O,Daisuke T, et al. Monoclonal i, 1991, 15 (4): 327 —331.
antibodies recognizing serum immunoglobulin and [18] BEER. FONBEAMEASSPFSE [J]. W
surface immunoglobulin-positive cells of puffer Tl eiEsEIR, 2002, 20 (9) : 262 —266.
fish, torafugu ( Takifugu rubripes) [J]. Fish &  [19] HW#EH. AFAKRBHBENRNE [J]. &5
Shellfish Immunol, 2004, 17(3) ; 211 —222. T 22 2004, 23 (4) ; 236 —240.

[7] Fournier-betz V, Quentel C, Lamour F, et al. [20] Liu Y, Zhang S C, Jiang G L, et al. The
Immunocytochemical detection of Ig-positive cells development of the lymphoid organs of flounder,
in blood, lymphoid organs and the gut associated Paralichthys olivaceus, from hatching to 13 months
lymphoid tissue of the turbot ( Scophthalmus [J]. Fish & Shellfish Immunol, 2004, 16(5) : 621
maximus) [J]. Fish & Shellfish Immunol, 2000, 10 —-632.

(2): 187 -202. [21] Fournier-betz V, Quentel C, Lamiur F, et al.

[8] Grove S, Johansen R, Reitan L J, et al. Immune- Immunocytochemical detection of Ig-positive cells
and enzyme histochemical characterisation of in blood, lymphoid organs and the gut associated
leukocyte populations within lymphoid and mucosal lymphoid tissue of the turbot ( Scophthalmus
tissues of Atlantic halibut  ( Hippoglossus maximus) [ J]. Fish & Shellfish Immunol, 2000, 10
hippoglossus ) [ J]. Fish & Shellfish I[mmunol, 2006, (2):187 -202.

20(5) : 693 —708. (22] MBEZE REE, MK RIS LERERMH

[9] Breuil G, Vassiloglou B,Pepin J F, et al. Ontogeny HARAAREEN SR [T]. bk
of IgM-bearing cells and changes in the A REE2EHR, 2008, 27(4) ; 500 —505.
immunoglobulin M-like protein level (IgM) during [23] Bermidez R, Vigliano F, Marcaccini A. Response
larval stages in sea bass ( Dicentrarchus labtax)[J]. of Ig-positive cells to Enteromyxum scophthalmi
Fish & Shellfish Immunol, 1997, 7(1) ; 29 —43. ( Myxozoa ) experimental infection in turbot,

[10] Li Q, Zhan W B, Xing J, et al. Production, Scophthalmus maximus (L. ): A histopathological
characterization, and applicability of monoclonal and immunohistochemical study [ J]. Fish &
antibodies to immunoglobulin of Japanese flounder Shellfish Immunol, 2006, 21(5) : 501 —512.

( Paralichthys olivaceus) [ J]. Fish & Shellfish [24] Picchietti S, Renata F, Mastrolia T L. Expression
Immunol, 2007, 23(5) ;: 982 —990. of lymphocyte antigenic determinants in developing

[11] B 4, ¥§3EE, 658, &. MR asssm gut associated lymphoid tissue of the sea bass
By dnia i J b2 [J]. BlAFE Dicentrarchus labrax (L.) [J]. Anat Embryol,
Fe2z2e48 2007, 16(6) ; 518 —523. 1997, 196(6) ; 457 —463.

[12] #EXIk, Bk B, I, % RNEGERER [25] Scapigliati G, Romano N, Abelli L. Monoclonal

(13]

BT BRI SR [T]. Ki=%3R, 2001,
25(6) : 532 —537.

DOEEE REOHRLEAERESS
SRR R S [T]. BB, 2002, 21

in fish
ontogeny and activity of T-and B-lymphocytes [J].
Aquaculture, 1999, 172(1) ; 3 —-28.

antibodies immunology: identification,



B E,F TR AR A SR BT R PR 2RI AY SR LA AL

KR Plate



1016 S - 33 %

B hig it BR
L. A Mg AL HRP R, S AR R, pe: EMEINT; er: 4R TRET AR Ig* 411, #RR: 20 pm;
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Explanation of Plates

1. Immunocytochemical staining of peripheral blood. pg: macrophages; er: erythrocyte; arrow head indicates Ig-positive cell. Bar: 20 pum;

2. H. E staining of Peripheral blood. ly: leukocyte; pg: macrophages; er: erythrocyte. Bar: 20 pm;

3. Immunohistochemical staining of head kidney. ca: capillary; MMC . melanamacrophage center; arrow head indicates Ig-positive cell. Bar.
20 pm;

4. H. E staining of head kidney. MMC: melanamacrophage center. Bar: 20 pum;

5. Immunohistochemical staining of trunk kidney. MMC: melanamacrophage center; rt; renal tubules; cd. collecting tubule; arrow head
indicates Ig-positive cell. Bar: 20 pm;

6. H. E staining of trunk kidney. MMC: melanamacrophage center; rt: renal tubules; cd: collecting tubule. Bar: 20 pum;

7. Immunohistochemical staining of spleen. MMC; melanamacrophage center; wp: white pulp; arrow head indicates Ig-positive cell. Bar: 20
pm;

8. H. E staining of spleen. MMC: melanamacrophage center; wp: white pulp. Bar: 20 pm;

9. Immunohistochemical staining of hepatopancreas. Arrow head indicates Ig-positive cell. Bar: 20 wm;

10. H. E staining of hepato-pancreas. pc: portal canal; ca: erythrocyte; pa: pancreatic. Bar: 20 wm;

11. Immunohistochemical staining of GALT. m; mucous cell; mp. lamina propria; el lamina epithelialis; arrow head indicates Ig-positive cell
in cluster. Bar: 20 pum;

12. H. E staining of GALT. m: mucous cell; mp: lamina propria; el: lamina epithelialis; al: aletocyte. Bar: 20 pum
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Studies on immunoglobulin-positive cells and immunologic tissues
in Japanese flounder ( Paralichthys olivaceus) using
histological and immunohistochemical methods

CHI Heng, SHENG Xiu-zhen, TANG Xiao-gian, ZHAN Wen-bin
(Laboratory of Mariculture Ministry of Education of China, Ocean University of China, Qingdao 266003, China)

Abstract ; Knowledge about the cells and organs involved in the fish immune system is important to improve
fish immunoprophylaxis. Teleosts lack bone marrow and lymph nodes and the major lymphoid organs are
thymus, kidney, spleen and gut-associated lymphoid tissue (GALT). In this paper, monoclonal antibodies
(' mabs, 2D8 and 1H1) raised against Japanese flounder ( Paralichthys olivaceus) serum IgM were applied as
probes. Histological, immunocytochemical and immunohistochemical detection of immunoglobulin-positive
cells in the peripheral blood cells, kidney, liver-pancreas, spleen and gut associated lymphoid tissues of the
Japanese flounder were successfully performed. Results showed that immunoglobulin-positive cells were
found in all the sampled tissues. Immunoglobulin-positive cells with diffusely stained cytoplasmic were
observed in the peripheral blood, but immunoglobulin-positive macrophages were not found. There were
many macrophages, granulocytes, lymphocytes and other immune-related cells in spleen and kidney,
immunoglobulin-positive cells were mostly present around the melanomacrophage centers ( MMCs) and
blood vessels in the spleen; the lymphoid immunoglobulin-positive cells in the kidney were also closely
associated with the MMCs and existed in groups or dispersedly. The pancreas was surrounded with liver in
flounder and formed liver-pancreas, immunoglobulin-positive cells were separately distributed in the hepatic
tissue, but not in the pancreas tissue. Additionally, immunoglobulin-positive cells in the gut associated
lymphoid tissue were rarely detected in the epithelial layer although many lymphocytes were observed, yet
they were frequently present in the lamina propria in groups or separately, presumably as a part of the
intestine involved in mucosal immune responses. The thymus of Japanese flounder degenerates with age and
no thymus could be found about 12 months old in this study.

Key words: Paralichthys olivaceus; monoclonal antibodies; immunoglobulin-positive  cells;
immunohistochemistry



