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A1 -1) . 209 dph, Zh A ML 5T 45 50 18 69 ZH
REERAE (BRI-2). XS 14 dph, i
ERRHIT A I B E A RN A R
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®1 BYREFEEENBERBALALTEREGNSH

Tab.1 Relative quantity of immune cells distribution in the development of mucosal immune tissues of R.canadum

R S R EL /dph A SY Tissue distribution
Days post-hatch J¥ Bk Skin % Gill ' Stomach ¥ Intestine
3 - + - -
6 + ++ + -
9 + ++ + +
14 ++ ++++ ++ +
19 ++ ++++ +++ ++
24 ++ ++++ +++ 4+
29 ++ ++++ 4+ 4+
34 ++ +++ o+t 4+
39 ot 4 +++ o+
44 ++ + 4+ +++ ++++
W Rp -T RIORARMERB AN “+7 R AR AIARN &
Note: “~”means cells haven’t been observed; the number of “+” means relative quantity of mucous cells.

R2 FRAREZEEEEXREAALZTIRERHNSS

Tab.2 Relative amount of mucous cells distribution in the development of mucosal immune tissues of R.canadum

iR S K& dph DSAREL Tissue distribution
Days post-hatch JZ i Skin #8 Gill H Stomach # Intestine
3 _ _ _ _
6 - - ++ -
9 - - ++ -
14 + - +++ +
19 + - +++ ++
24 + - +++ ++
29 ot - ++++ +++
34 ot - ++++ +++
39 SR - ++++ o+t
44 ot ++++ ++++ +++
P Rt 7 BT AT, o O A B HEA R
Note: “ ”means cells haven” t been observed; the number of “+” means relative amount of mucous cells.
3 itig BRI A L, [ R e A o R AR A N B

e E PRI TR AH 5 R L 9 4 0 £ 2
i 2H 2 P HE EL D ] R T Hart S5 A7F 57 A /s kU0
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SR W 82 B 4 3 dph DR, UL
s, e EnNENEVRARFEN e, 3d
S LE 7 IR A0 A P AR R T T AU B A AR AT
W 41 Yk B0 40, O dph )5 T TG B A L D

& B AT R R 22 R Gl (R LR T A A
(Oncorhynchus mykiss) —#+¢ ", 76 & Jiz 1 B 5 [
Az WA RIS LB P 1 Payer [ 24
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SEE MR AR TR A . BT LAAE I B, 2 Al B 40
IR, B A AR IR B T A R AR 28 R N R
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Morphological studies on development of mucosal immune tissues in cobia
Rachycentron canadum

SU You-lu""*, GUO Zhi-xun', XU Li-wen' , KONG Xiao-ming’, YU Bo’, WANG Jiang-yong', FENG Juan'

(1.South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China; 2. School of
Veterinary Medicine, South China Agriculture University, Guangzhou 510642, China)

Abstract: Methods of histology and histochemistry were applied to study the development of the mucosal
immune tissues in cobia (Rachycentron canadum), from the first to the 44th day post-hatchery (dph). The
results showed that the leucocytes appeared in mucosal immune tissues in the order of gill, skin, stomach and
intestine. At 3rd dph, macrophage-like cells were first detected in the base of gill filament and lamella, and 3 days
later, macrophages or lymphocytes appeared in the lamina propria of stomach and the epidermis dermis of skin.
However, only a few lymphocytes were found in the lamina propria of intestines after 9th dph. When the fish were
exposed to a great deal of antigen, the leucocytes appeared in the mucosal immune tissues followed the same time
order as above. Abundant leucocytes distribution in gastric lamina propria suggested stomach play an important
role in mucosal immunity just like intestines. The mucous cells were first observed in stomach at 6th dph, but they
were not observed in skin and intestines until 8 days later, and the gill was the last mucosal immune tissues where
mucous cells appeared. In addition, a large number of mucous cells like gland on the base of gill lamella were
observed at 44th dph. It was proved by AB-PAS staining that mucous cells in stomach began to secrete mucus 3
days later than those cells appeared. Similarly, the mucus was secreted much later in skin and intestines. Unlike
stomach, skin and intestines, the mucus had been secreted before the mucous cells appeared in gill lamell. The
neutral or acidic mucus was detected on the base of gill lamell at 34th dph, but the mucous cells were not found
then. The quantity of mucus increased gradually with the development of the fish. Plasma cells were not observed
in mucosal immune tissues among the samples we collected. Although B lymphocytes were not mature, the
mucosal tissues had possibly acquired immunity. It was suggested that the mucosal tissues possess the cell base of
immune response according to the development of leucocytes distribution in them. [Journal of Fishery Sciences of
China, 2008, 15 (4) : 644-651]

Key words: Rachycentron canadum; mucosal immune tissues; development; histology; histochemistry
Corresponding author: FENG Juan. E-mail: juanf@21cn.com
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155 6 RIUE, Bk mfH A i, HE, X200; 2. 55 9 RIE, Bk R e 284 5034, AB-PAS Jt, X400: 3. 58 14 R
HIE, Bk m R AN M, HE, X200; 4. 55 29 RATE , 87 k7R Uit 70 A i B4 L, HE, X 4005 5. 58 34 RIE, 8k mn 0 2
EEHFIFTRY T, AB-PAS, X200; 6. 55 14 R, i R4, > BERFTE AN, HE, X200; 7. 58 19 Xz, BHE
HL (IR LM R [ R L, HE, X 400; 8. 38 34 RIKIHg, Yeta 2B, AB-PAS, X200; 9. 5 39 K, &7k REHE AN 240
Ji, HE, X400: 10. 5 39 R, S kR B 52 BRI, AB-PAS, X 100.

Plate |

1. Stomach 6 dph, showing mucous cells (arrow), HE, X200; 2. Stomach 9 dph, showing mauve secretion (arrow), AB-
PAS staining, X400; 3. Stomach 14 dph, showing mucous cells (arrow) , HE, X200; 4. Stomach 29 dph, more lymphocytes,
HE, X400; 5. Stomach 34 dph, showing more mauve secretion, AB-PAS staining, X200: 6. Intestine 6 dph, showing fold in
intestinal lamina and few mucous cells, HE, X200; 7. Intestine 19 dph, few lymphocytes and macrophages in lamina propia,
HE, X400; 8. Intestine 34 dph, showing negative staining, AB-PAS staining, X200; 9 Intestine 39 dph, leucocytes in lamina
propia (arrow) , HE, X 400; 10. Intestine 39 dph, showing secretion in lamina epithelialis (arrow) , AB-PAS staining, X 100.
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Plate II

1. Intestine 44 dph, showing red and mauve secretion, AB-PAS staining, X 200; 2. Skin 6 dph, showing lymphocytes (short ar-
row) , macrophages (long arrow) , HE, X400; 3. Skin 14 dph, showing leucocytes in dermis (arrow) , HE, X400; 4. Skin 34 dph,
showing mucous gland (arrow) , HE, X400; 5. Skin 34 dph, showing mauve staining out of mucous gland (arrow) , AB-PAS stain-
ing, X200; 6. Gill 6 dph, phagocytes in gill sinusoid (arrow) , HE, X200; 7. Gill 24 dph, erythropoietic cells, lymphocytes and
macrophages in gill sinusoid, HE, X400; 8. Gill 34 dph, purple secretion on the top of gill filament (arrow) , AB-PAS staining, X
100; 9. Gill 44 dph, purple secretion on the base of gill filament (short arrow) , purple secretion on the base of gill lamella (long ar-
row) , AB-PAS staining, X 100; 10. Gill 44 dph, mucous gland on the base of gill lamella (arrow) , Hg-Bromophenol Blue staining,
% 100.

PDF L "pdfFactory Pro™ i FHf AL www. fineprint.com.cn



http://www.fineprint.com.cn

