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Tab.1 Length,body weight, organs weight and numbers of lymphoid cells in the spleen,

head kidney and thymus of L. crocea from 2 to 12 months mean * SD
LISl 2 30 K =R Hapgrh fRzEe
a1+ G 1 1 (RS = = <1 TRy S 1 EE L O 72
WK hkE P I = o ()
AFH B (em) (2) (mg) x10"  Hrx10'  (mg)  Frx10" HEx10 (mg)  (mg) =10 fa%k x10
(months) . g ¢ total no.cells/  head total no.cells/ . ¢ ¢ total no. cells/
date body body spleen . kidney thymus
age . . no.cells mg organ kidney no.cells mg organ . . no.cells mg organ
length  weight  weight . weight  weight
of of weight  of head  of head of of
spleen spleen kidney kidney thymus thymus
9 2009- 4.1+ 2.1+ 1.9+ 5159+ 271.5+ 2.7+ 545.1x 201.9x 4.1=% 6.8+ 170.6 = 170.6
08-19 0.2 0.6 0.3 9.5 141.2 1.8 204.5 147.0 0.9 1.9 97.2 82.1
5 2009- 5.6 3.3+ 25x 225 927+ 3.5 600.1x 190.3x 7.2x 10.7x 108l.2x 318.0=x
‘ 09-21 0.2 0.5 0.7 162.3 31.9 2.1 381.8 105.3 0.9 1.5 351.3 198.2
4 2009- 7.3+ 8.1% 3.1+ 55.3+x 18l.2+x 6.1+ 12859+ 210.8+ 13.4+ 195+ 625.6x 120.3%
10-19 0.4 0.7 1.1 160.1 189.9 7.7 805. 1 89.2 1.0 11 214.7 42.5
5 2009- 8.6 15+ 7.2+ 1131.0+ 159.3+ 13.0x 1979.9x 152.3+x 33.9%x 26.9% 2559.4% 2705.2%
11-21 0.9 2.3 0.9 580.6 69.4 1.9 93.2 41.5 4.4 4.4 1021.5 127.2
6 2009- 9.1+ 203+ 82x 191.1+x 2355+ 150 3561+ 237.4x 41.2+x 56.2x 1340.5%x 118.5%
12-25 1.0 2.4 1.0 89%.6 59.2 1.6 4.156.4 61.3 3.6 3.6 2 070.4 103.5
7 2010-  10.9x 29.2+ 12,7+ 3117.2+ 2474+ 20.8x 430.6x 2183+ 79.4+x 100.2+ 2479.8+ 140.1=+
01-18 1.1 2.9 0.8 0.7 97.4 1.9 3230.1 81.7 16.0 16 98.2 115.6
3 2010- 1.3+ 352+ 139+ 2211.5% 159.1+x 22,1+ 3281.9+ 148.5x 9R.3+ 114.4% 5527.7+ 272.3 =«
02-20 0.6 1.8 1.2 938.2 37.6 1.4 4.005.8 39.4 4.5 4.5 357.2 127.1
9 2010- 12,6+ 48.3+ 185+ 2747.3+ 1485+ 28.9x 5990.9+ 207.3x 132.9% 161.8% 2593.7+ 106.3*
03-19 0.9 2.8 1.5 2189.6 62.1 1.6 157.7 73.2 10.8 140.8 244.2 42.1
10 2010-  13.7+x 6l.7x 22,1+ 7010.1x 317.2+ 33.4x 10243.8%x 306.7+ 200.3+ 233.7+ 11293.9+ 331.2=+
04-20 1.7 5.6 3.1 1020.6  101.8 1.0 9114.7 127.2 8.8 93.8 102.3 188.2
1 2010- 15.1+ 86.2+ 30.1x 6324.1%x 210.1+x 41.8+ 11507.6+ 275.3+ 247.3+ 289.1+ 5320.4+ 120.1=%
05-18 1.67 2.8 1.4 1290.9 52.5 1.9 4174.3 139.2 8.2 138.2  2032.1 42.3
12 2010-  19.2+x 104.2+ 41.7+ 13227.2+ 317.2+ 67.7+ 20810.9+ 307.4+x 421.3+ 489+ 9420.1+ 170.2+
06-19 2.1 5.6 2.4 18%.3 241.8 4.0 1947.2 159.6 17.5 157.5 1005.3 89.2
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Fig.1 The age and body weight as a function of spleen weight in L. crocea
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Fig.2 The age and body weight as a function of head kidney weight in L. crocea
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Fig.3 The age and body weight as a function of thymus weight in L. crocea
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Fig.4 The total number of spleen leucocytes in L. crocea of different ages
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Fig.5 Number of head kidney leucocytes in L. crocea of different ages
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Fig.6 Number of thymocytes in L. crocea of different ages

2.3 2~12 AR KEA MK . KB A
HM

di ZLANMIHEROE A R A AN MR Y,
95.9% ~98.3% , 5 Z VM LA KA R K R
AR B 1. 7% ~4.1% , 73 3k A1
BARZ AN | XA 200 RRSURE 20 i o 7 £ 40 R B

FEIYIMI R, 5 37.4% ~57.6% ,{H 8 i
F19 TR iy otk L A g H A D IR
H B 240 MR R 200 5 L ok 2 A 2D, A
YKy 11. 7% ~39.7% , WOk 41k 11. 1% ~
26.6% I 20 A A0 MR /D i 30
Fhds ke, }2.7% ~19.1% (£ 2) .

x2 2~12 A KAEENKNITER FRNAERHMERLE

Tab.2 The different cells count on blood smears from L. crocea from 2 to 12 months

AU

E 40 leucocytes

iFE o gl SE , , iR zcgti ) iogl
. HeH (ind) AN SR R4
(months) (%) (%) Heag(%)
total number (%) (%) (%)
age erythrocytes leucocytes thromoctytes and
of cells monocytes lymphocytes granulocytes

other leucocytes
2 2 034 +350 97.7+23.1 2.3+0.2 24.3 +13.8 42.9 +9.4 18.3 £3.7 14.5+2.3
3 7 955 +881 98.3 +22.8 1 0.1 22.4+11.2 57.6+9.8 11.1+2.4 8.9+1.7
4 8 054 +890 96.3 +20.9 3.7+0.3 16.5+10.8 54.3 £9.6 21.3 +4.5 7.9%1.5
5 7 617 £659 97.8 £24.1 2 0.2 23.1x12.5 48.5£9.5 21.2+4.1 7.2+1.4
6 7 111 £810 96.8 £23.2 3 0.3 21.5+11.8 49.3 £9.4 21.3£3.8 7.9+1.6
7 6 029 +773 96.1+22.1 3.9%0.3 14.7£10.8 56.1+9.6 26.5+3.9 2.7+0.5
8 3 185 +546 97.5+20.8 2 0.2 29.7+17.1 37.4 9.1 26.6+3.8 6.3+1.4
9 8 059 +897 96.8 +20.5 3.2%0.3 39.7+31.1 39.2+9.2 14.5£2.9 6.6+1.5
10 4 819 £468 96.9 +21.1 3.1+0.3 21.3+10.8 52.1+9.5 21.8+3.6 4.8+0.9
11 3222 321 95.9+19.9 4.1+0.4 20.1+11.5 53.2+9.6 22.3+3.9 4.4+0.8
12 1 814 £156 96.5 +20.7 3.5%0.3 11.7+11.1 43.8 £9.3 25.4+3.8 19.1 +3.1

RRRE  FERRNEAZUENE F Ei EEAAIM 88.6% , HANMIAY LB L 11.4% ~25.4%

RIEMTGIRIELLANN, 5 R, W N 74. 6% ~

TEEZAEH AR e %,y 40. 8% ~
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73. 1% , FLUR g FURLAN M 55 PR A0 M, AR 240 i £
HN12.7% ~27.7% , A EGE N 13.4% ~
26. 1% . 5 FPSTL A A Y DO B 2 PR AR Al
(£3)

KR SKENEARR A M, Sk E A
ZUENTE F 2L A L) 26. 9% ~59. 4% , 4
HOHEAE40.6% ~73. 1% o FEE 1ML, K E 40 i
BiRZ, A7 33.6% ~170. 3% , FUCZ OB 4 i
5 R AL, ORI RO AR T L 12. 6% ~

44.9% , W% 40 M K AR AR B AE 9. 6% ~
37.7% o A FPRTL R AL IO A 2 e Al
(£4),

3 AL SN R 3RS R S T AL
ESSUTE b p S RAE SR e S S 1)
JIFE 5 TR 5 AT 0 40 i R 1 A P 48, DTSk
IR B e B, SO LA E 5 SR 45 2R 2
78Sk P R 4 AR B ey, SR B R S A
R AR AP

£3 3~12 ARKEGRENT R EMAEHAREREE

Tab.3 The different cells count on spleen imprints from L. crocea from 3 to 12 months

FI4Afifd leucocytes

iy BRAE i , k L AT
#H (ind) Az AN TR 4 Ok A0 .
(months) (%) (%) HEHMME(%)
total number (%) (%) (%)
age erythrocytes leucocytes thromoctytes and
of cells monocytes lymphocytes granulocytes
other leucocytes
3 728 £279 80.6 0.8 19.4 +0.2 15.9+1.9 66.4+£7.1 16.5+4.1 1.2+0.2
4 783 £248 88.1+0.7 11.9+0.1 13.4 1.6 73.1x7.4 12.7+3.3 0.8+0.1
5 650 +219 88.6 0.8 11.4 £0.1 23.1+2.3 40.8 5.1 27.7+6.7 8.4+0.9
6 416 £135 74.6 £0.7 25.4+0.2 17.7 2.1 60.4+6.8 21.3 +6.1 0.6+0.1
7 1 147 £437 80.7+0.8 19.3 £0.2 19.5+2.2 61.2+6.9 18.4 5.7 0.9+0.1
3 2 157 +834 83.1+0.9 16.9 +0.1 20.1 2.3 62.2+7.1 16.2+3.9 1.5+0.3
9 567 =208 78.3 0.7 21.7+0.2 26.1+0.3 63.1+6.9 10.2 £2.7 0.6+0.1
10 765 £235 76.5 0.7 23.5+0.2 18.9 +2.4 65.9+7.0 14.8 £3.5 0.4+0.1
11 799 £253 76.9 0.6 23.1+0.2 15.7+1.9 66.6 £6.7 16.5+4.0 1.2+0.2
12 599 +218 75.1+0.7 24.9+0.3 17.8 £2.1 64.7£6.5 15.7+3.9 1.8+0.4

x4 3~12 ARKEGLSIGER ENARAMRERLE

Tab.4 The different cells count on head kidney imprints from L. crocea from 3 to 12 months

A

H 40 leucocytes

RS o L1401 SELY ) N , I 20 A
¥ (ind) AL ik L A TBURL AN .
(months) (%) (%) Hengnm(%)
total number (%) (%) (%)
age . erythrocytes leucocytes thromoctytes and
of cells monocytes lymphocytes granulocytes
other leucocytes
3 7955£3036.6 59.4x0.8 40.6 £0.9 14.3 £1.8 49.7 £4.5 27.7+2.3 8.3+0.2
4 1911 £421.3 38.2 0.6 61.8x1.2 31.1 3.7 47.1 £4.3 20.2+1.9 1.6+0.1
5 1786 £405.6 36.5 0.5 63.5+1.3 33.1+3.9 33.6+3.2 31.8+3.3 1.5£0.1
6 1751 £403.2 40.5 0.7 59.5+1.1 37.7 x41 45.3 x4.1 16.2 1.8 0.8x0.1
7 660 £240.4 57.9%0.7 42.1 0.9 12.4 1.5 70.3£6.9 14.8 x1.1 2.5%0.2
925 £315.6 50.7x0.6 49.3 0.9 20.1 2.5 34.9 3.4 44.9 £3.8 0.1x0.1
1548 £384.3 45.7 0.5 54.3 1.1 13.7x1.2 67.4£5.9 18.5 1.7 0.4£0.1
10 657 £231.5 51.1%0.6 48.9 0.9 14.9 £1.7 64.8 £6. 1 19.7+1.9 0.6=0.1
11 321 £165.4 35.2%0.4 64.8 1.4 9.6 x0.7 62.1+5.9 27.8+2.9 0.5%0.1
12 197 £87.6 26.9 0.3 73.1x1.6 20.8 2.3 62.4 5.8 12.6 1.4 4.2x0.2
He ) - Yo
3 e CHUBEIRE 3 2K ) LI A g i ( R RS 565 4 %)
e

LA K AR AT Sk A At
BAYARE R R IR T AR SE T3k T
ARMI AR IR — o R S 90 PO AR 200 0 A0 21 4 i
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( Dicentrarchus labrax )" . B¢ @ f4 ( Danio
rerio )" 4 W ( Zoarces viviparos )" F1 fifl
(Cyprinus carpio) ™ (¥ M fi th BLR ML O B,
5 7 B ( Oryzias latipes ) 1) 4 it 77 75 18 1k B
%" ABELLI A5 i 5 77 L 01 A
e RRAALYE TR, e JE 35 d G A i i 40 i
PR AL e 74 d g B A0 e O T B AT BT RS
13 A gl 4 3¢ 4. ( Epinephelus coioides ) 1,174
PR LR G  (E Lt b AR e PR AL B o HR IR
i, 0 M R AE L U IR LB
W osPRIAE I 277 BRI [ 7 /0 P 2 24 J 1 T R
b, ZE5 AR PR PR - SR IR E DB RRA Y
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BT IR, AR KNS (B R 5 23 5
Row G, T2 12 A iR i ) b
AT5] DL R ZH A R PR A it — 2B
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A 3 FOSFIZER B ORI el 6 PR
R 4
3.2 1~12 ARKEEHRERENEK

A 0 2 B g e R KB SR
TAMER % /155 1 ~ 15 &ML EL 28 T 1 2
AN A R, R B 2 ~ 3 T )
Ji B BRI g A R A A oK 4
HE 3K B I [] s SR A R 2 R 9 T M 0 i AR B s 1 T
SN, 5O AR R SR A A

KB SO 2 B P Y AN B R T M
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The development of the lymphoid organs of
Larimichthys crocea from hatching to 12 months

XU Xiao-jin'*, XIE Yang-jie'*, WANG Jun®>, SU Yong-quan®"
(1. Key Laboratory of Science and Technology for Aquaculiure and Food Safety ,
Fisheries College , Jimei University ,Xiamen 361021, China;
2. Department of Oceanography , Institute of Subtropical Oceanography ,Xiamen University ,Xiamen 361005, China)

Abstract; The growth of the lymphoid organs, such as head kidney, spleen and thymus was stueied in
Larimichthys crocea, from hatching to 12 months of age. A histological and ultrastructural study was
performed on the development of the head kidney, thymus and spleen aging from just hatching to the 12
months. Head kidney was first present on the 3" day after hatching (DAH). Primordial haemopoietic stem
cells were first observed in the head kidney and rapidly differentiated into different cellular types. Progenitor
spleen was present on the 4" DAH, located close to the gut, soon becoming rich in blood capillaries, red
blood cells and thrombocytes. The thymus occurred obviously on the 4" DAH, located on either side of the
upper corner of the opercular cavity, closely under the membrance of the opercuhr cavity. The thymus was
the last lymphoid organ appearing but showed quick development. The thymus consisted of outer thymocytic
and inner epithelioid zones. There was no obvious demarcation between them, but both zones were visible.
Head kidney,spleen and thymus grew as the fish grew. The spleen weight showed a closer correlation to
body weight than they did to age. But head kidney and thymus weight showed a closer correlation to age.
The total number of leucocytes in the lymphoid organs increased with age. But the number per milligram of
lymphoid organ didn’ t show a closer correlation to age. The head kidney was more lymphoid than the
spleen. The blood components had no obvious ralationship with age or season during the period studied.
Key words: Larimichthys crocea; lymphoid organs; development
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Plate The immune organs of L. crocea
1. Longitudinal section of 60 DAH juvenile ; showing the HK, head-kidney,R,renal tubules; 2. Imprint of the 10 month fish head kidney,

the granulocytes( G)and the lymphocytes(L) can be seen clearly; 3. The lymphocytes(L) in the head kidney; 4. Longitudinal section of 7
DAH larva:showing the S,spleen; PA, pancreas; 5. Longitudinal section of 41 DAH juvenile: showing the S, spleen; 6. The monocyte
(Mo)in the spleen; 7. Longitudinal section of 10 DAH larva;showing the TH,thymus; HK, head-kidney ; 8. Longitudinal section of of 12
month DAH fish; showing the TH,thymus; 9. The lymphocyte(L)and granulocyte(G) in the thymus.



