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o & B X AR (Fenneropenaeus chinensis) hEE
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2005 % 3~5 H,BIL AR E BB EFHE LA, 7
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Tab.1 Body size of F. chinesis larvae at different stage n=3~6;X+SD
. i . " , . fFIT2h 4%
& B T 4545 Nauplius & R Zoea AT 451k Mysis Postlarva
Stages
Ni N2 N3 Ny Ns Ne Zy Z; Zs M; M, M; P,—P,
T K 3. 900+
/mm 0.340+ 0.355+ 0.368%+ 0.384% 0.432+ 0.509+ 1.072%+ 1.590%+ 2.290+ 2.809+ 3.188%+ 3.512+ 0. 075
Body 0. 007 0. 009 0. 008 0. 009 0. 015 0.017 0. 035 0. 044 0. 048 0. 059 0. 063 0.061 —5.230%
length 0. 087
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1.2.1 XEH#H# 5% Bouin’s #IEE 24 h
JE L HEN T0% K IR A, w WRENE LUAT R B
JIg — o XA S 3% SR D) e, A TR A
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5), BRI 4Lk 2 T A 02 40 i,
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Qe I BEAEFR LA B AR,
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/by o0 B A% DA S R A R 2, 3 B, W R 5 B I R
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TN PR R G0 5 HAR T 1) 0 AR L T
(14 R AT 2 DI 5R 3R , OF L5 B IR A A 5% 4 B 1K) D g
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T o PO 2 b B O B ) O R BR SE T BE TP
HAL,

P AR i AE RS AN 0z 2 U5 TR EAE L, R A
AT W R BT RERT MR o 2 AR L P A i %
R A4 5 SE 1) B AN /T, B AR 2 2 AN TR A 2 A
RECT o ML I A A A 5 8 O, — SR AR Y 4 R A R
TFHETE A, MR A S 3000 22, AH R] 14 B 1) L 1 58 i
R IR N TS 1O B 5T, FL R AR B TR S RN,
HFEWHAFELE et B RE2HF WA R FR
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Cytological observation of neurogenesis and differentiation of brain in shrimp
Fenneropenaeus chinensis

ZHANG Jian,ZHANG Zhi-feng, SHAO Ming-yu
(Laboratory of Marine Genetics and Breeding,Ocean University of China, Qingdao 266003 ,China)

Abstract: Neurogenesis and development of brain has been studied by using the histological and cyto-
logical methods in Fenneropenaeus chinensis. The experiment would provide basic academic evidence
for foundation of nervous, hormone control and phylogenetic evolution. The neuroblast originated at
gastrula stage and was in front part of larva in membrane. Brain of F. chinensis, which was composed
of a pair of ganglion cerebrales,originated at N, phase. The pair of ganglion cerebrales concrescenced
at N; in front part of brain. Brain was differentiated into protocerebrum, deutocerebrum,tritocerebrum
and olfactory lobe at Z, phase. Protocerebrum and the front of deutocerebrum concrescenced. Brain
mostly concrescenced at P phase, while tritocerebrum was still separate. During development, both the
volume of the brain and the ratio of neuropil in proportion to brain’s volume increased. Two kinds of
nerve cells were differentiated at N; phase. The nucleus of type II was dyed deeply and had more heter-
ochromatin, and that of type I was opposite. Neurosecretory cell (NSC) appeared at Z, phase, which
was huge. Neurosecretory granules were observed in it under electron microscope,and the number of
NSC increased during the development. Nerve cell body clusters partially appeared at M phase and de-
veloped more perfectly at P phase. The primary structure of the brain in F. chinensis has been differen-
tiated at early stage of P. However, the sort and number increase of NSC need to develop further.
[Journal of Fishery Sciences of China,2007,14(1):15—22]

Key words: [Fenneropenaeus chinensis ; brainyneurogenesis and development;nerve cell;neurosecretory
cell
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BRI
12 B R 45 R =10 i, 2Ny P 45 K =10 pum, 3N B F 2 01,45 J =10 pum. 42N, 3k #040H 45K = 10 prn.
5.Ns #E T, #5 R =10 pm, 6:Ns k8T, 5 R =10 pm, 7N k& T, b5 R=2 ym.S:Zl%%BBFt)J SRR =10 pm,

AL 5B —ful 15 A2, 5 “ i E. B IEEC AR R SEN EE 3 ML 208 7 ; MD . K5 s MDG: K S 22797 MS, B 86 5 N A
2216 51 s NB: B 28 8RR I3 Nu %47 ;OL . B i s PBL BT o5 1. T 250240 ;2. TT 2RAH 240 0 55 AR R MR R,

BRI
1:22%%’3%2% ,*ﬁ:){':lo }Lm.Z:Zz qjﬂ_“a*/]?ﬁzlo pm, 3:233&‘%5 NSC,*/]?RZZ ;1.1’1’1.4:233@[‘%5 NSC,*/]?RZZ pm, 5:M29<
%Hifﬂ a*ﬂ?ﬁzlo pm, 6:Mzﬁﬁﬁ'lil¥f)] ,ﬁﬁ'=10 pm, 7:P49<%H7f)] ,ﬁﬁ'=50 ym.83P49<%B¥f)J ,ﬁﬁ'=50 pm,

AIN. 55— fi £ ¥ 2 ; AMNP . B 6 5 ; AN 55 — it £ 6 5 ; CAMCP . 57 Jili BT = 8% ; CCOLD:. ' it '8 - % ; CLCP . 57 i 5 1l
FE;CPMCT . /& i & B s DB T i s B & 08 5 G 1 40 J00 J5 40 P s LAN . 58— fish £ 00 B J3 5 ML 28 50 0 s MAN . 585 — fult £ v 86 %
MS.: B 8 s NG 4 2 73 14 F90RL s NSC . #1122 73 3 48 s Nue. 48 fd #% ; OL . '8 it s PB. §7 i ; Pb . #7 i F ; PMNP. J5 # /i ; RER. #& [
PR TB: G i1 T 2RWME ;2. T 2K 40 .

Plate [

1:Longitudinal section of gastrulae,ruler=10 pm. 2. Longitudinal section of Nj, ruler=10 pm. 3:Longitudial section of
N;sruler=10 pm. 4:Longitudinal section of head of N; ;ruler=10 ym. 5: Horizontal section of N;,ruler=10 pm. 6 : Horizontal
section of head of N ,ruler=10 ym. 7:Horizontal section of head of N;. ruler=2 pm. 8. Horizontal section of head of Z; , ruler
=10 pm,

Al:Antemna [ ; A2: Antenna [ ; E: Esophagus; EC: Ectoderm; EN: Endoderm; M: Mitochondria; MD: Mandible; MDG:
Mandible Ganglion; MS:Myelin Sheath; N: Neuropil; NB: Neuroblast; Nu: Nucleolus; OL : Olfactory lobe; PB: Protocerebrum;1:
Nerve cell T ;2:Nerve cell II ;¥ :Neuroectoderm,

Plate 1
1:Horizontal section of head of Z,. ruler=10 pm. 2: Deutocerebrum of Z;. ruler=10 ym. 3:NSC of brain of Z;. ruler=2
pm. 4. NSC of brain of Z;. ruler=1 pm. 5: Horizontal section of head of M,. ruler=10 ym. 6. Horizontal section of protocere-

brum of M,. ruler=10 um. 7:Horizontal section of head of P,. ruler=>50 ym. 8:Horizontal section of head of P,. ruler=>50 ym.

AIN:Antenna | nerve; AMNP: Anterior medial neuropil of protocerebral; AnN: Antenna [ neuropil; CAMCP:Cluster of
anterior median cell bodies of protocerebrum; CCOLD: Cluster of cell bodies of olfactory lobe of deutocerebrum; CLCP :Cluster
of lateral cell bodies of protocerebrum; CPMCT : Cluster of posterior medial cell bodies of tritocerebrum ; DB: Deutocerebrum;E:
Esophagus; G:Glial cell; LAN. Lateral antenna ] neuropil; M: Mitochondria; MAN: Median antenna I neuropil; MS: Myelin
Sheath; NG : Neurosecretory Granules; NSC: Neurosecretory cell; Nuc: Nucleus ; OL : Olfactory lobe; PB.: Protocerebrum; Pb: Pro-
tocerebral bridge; PMINP: Posterior medial neuropil of protocerebral; RER: Rough Endoplasmic Reticulum; TB: Tritocerebrumj;

1:Nerve cell T ;2:Nerve cell TI.
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