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(1 ARl R 2K = 22 g, A Rk R 22 8 i 50 oty , L 5 430070,
2. RNV ARAS TG AT, ROCR A ISR KAEE E E ALK E, Wik N 430070)

WE: A TEILTAT. GXWTERMZTHBEAR, AFXBAILEHRTEMAL,
AIAREBEAREMREARER, FATSERABTESR, EERNE I 4
S5F6 RMEMMHT S EREF, BAFI RN A WEEED), WENFHLERND
A EREFREAR, ARNBREREN S, HEFALANNETARLS, BEMEE;
FESRWATTHMAENGEEHS —FHA, REFKEM, FL2OoXTHXHEFETH R
FERWWAFENL, 6 RAMIEMME, FHAET. #F CCK-8 &% A4 N 41 i 7& M,
HRE, EERES K, WEERE; KA KL EE PCRRT-PCR) ¥ 1 # % K %
EFHENME T AR HTEE, ZRT-PCREMAIN, FROTEMHARTUREINE T
47 AL noggin, ZRBFERKNEE, TERMME THARMEE N 959%. #HRX KXW, @it
WERTERGEBEERGWFE TR L TAR, YH—FPEAWKTEARRNE
B 5 ERAAE R AIEE E KA.

KRR 4, THM; MATMM; KR, RERE

FESES:S9174 XakFRER: A

240 Y 1) R A T L B 45 b K ORI 8, AR ML
N BT B AKF BB FEMEBEAR KM (RS 5 37

fifk (Siniperca chuatsi) & J& T %I H (Perci-
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Jivi #o 22 T AR ML AR S B IR 0 TT Ik, RS ER R
BLER AN RE B A B8 Ll

1 MRS ITE

L1 SERHH

Fixt % N3 AR, KK (21£1.35) em,
ok [ A b KR £0 F Rh BT S, 256
% BT 5% T 57 K 5 46 (60 cmx45 cm*45 cm),
K AEF#E 25 °C, pH 8, Wi 29k 8 mg/L,

e Wil L15 57+ (Genom), HaZFIMiE
(B 3£), 18 R B (Gibco), 7 0.25% EDTA [
g5 25 (1 i (Gibco), WiTEFEE B, MRIK K& XK
N 55 25 2 XUPT (HyClone), DPBS Fll 4% ) £
H /% (Sigma), —¥T B-tubulin, 7T (488 LI L
ANER) L2 0 VK 3 ) (RIS A R
A BR 2 H]), Nestin (abcam), DAPI (Servicebio),
SYBR (B &% i MEHEAE W) BB R AT BR A A,
DL2000 marker(TaKaRa), #4582 AT (HyClone).

KIS fEL I 20 L 35 S 46 (Thermo),
HTAER Ohi B LA/ F]), TDZAAWSH 3
BOHL GHAY), P86 5E B PCR X (BIO-RAD), Ji
B AR5 (HARH).

E XA 49 B4 AIM ¥ : 90 mL L15 %
FR+5 mL i PE%E £ B (250 pg/mL)+1 mL & B2 X
KFEZHE (50 mg/mL)+5 mL HFHERREMNIUIRE, 4°C
PRAF; 1< T BB L : 9 mL L1S B3R+
1 mL [ B JRG (10x)+100 pL F 5685 Z AR S,
PRECHEFH o Horp 10 T 5 SO BRE I g T 7858 D
/it #1 DPBS #% 100 mg : 10 mL [t fhl, 7558 2 VA 1
Ja, M 0.22 pm P8R IEBR T, —20 °C R
o JBEACHEFRME . 40 mL L15 5532 #+10 mL FBS+
500 uL HHERE R ABIIRA, 4 °C 117,

1.2 LWWHE

BT a B WUEEEEE, ] 75% [
ZBEBIE 3 min, JHZ AR R B,
B 4 ke 4 F Sk 56 0 ok AR 7 A
AR 8T 22U T DPBS e, BR
BRI T, TR AIM IR 5 3 I
BTN TE 1.5 hy o F ISR, T
£ /0 AIMRAF- LT, BT 1~2 mm® K/
HAT,

BT i gm0 R AR IE A W64 5 1
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T Fr 0 4 2R e A s R O A s AR 1 R,
TN L1S 5% 37 W W FT 48 1 40 i 43 25, 1 200 t/min
B0 S min 53 BIEWR, ZJ5 M LIS Hi R
THPE 2 (1200 r/min, Z R &0 5 min), )5 3
AT A 2R 4 m A B JFEAR RS R E A
JE A B JC R Y 6 FLAR I — N FLH, 7E 28 °C G
CO, HFRFa SR, A 3~5 RIEHJFRKETTM 1 Ik,
PR R 22 0 SR 00 i 200 A 1) A IR O

B T fo R AT 42 70 4m B M) R CCK-8
AR I 4 B S PE L B 1x10° AN /mL B 20 R 4
FHAE 96 fLAR Y, 3 d 5 BN A ST LAY L15 5
FRW, IERE SR 3, 4. 5. 6 K AFLAN
A 10 uL CCK-8 ik, B E 4 MEE,; HE
T 28 °C TG CO, K5 #7246 1 ¥5 7% 1 h J& K Il 4% AL
ODyso A0 I W S BEAE 5 [ B35 8 25 PO R (AN
), Z 5l 2 B LU 40 I M A R Y
I [H] B2

% X % & PCR(RT-PCR) % & T & fm 4y 2
it BEIRE 5 RAF, 1@id RT-PCR A I 4
22 TUANIC Y noggin TE 85T B i 20 L b 0 223K 1
B i F TRizol i 7 $2 BT B i #4520 i A
RNA, JfJ2 5% A cDNA. Z )i F RT-PCR £
noggin ) mRNA FRik i, MK 5L DA 2 i S 4
BHEPEHIUR noggin 41751, F Primer premier
5.0 A vt R S S Y 0 T RT-PCR(E 1), 51
Y i A T A TR () B A BR2S /A A

o B 5 A R T G AT 42 5T 48 i,
W EE 3R 25 5 RV Ma s 25 24, il
VEANMINE Fr o WK 87T B i 240 M i e R,
MR +h 22 vl (PBS) TH Ik 3 K, 4% 2 & Wt = i
[f 5 30 min, 7% /i1 BSA ¥} ] 30 min, FE M,
J€ R Fi§ ]8T 5 FH 4 Ak 28 7 w5 3% R v 8] 240 L 23 A
YIS EARIC, TERRICALTE N 3% (1) BSA ¥575)
BHHA, EE B 30 ming (—HiE L ER I
FH 10% 1E & il 3, AR JE 5 3% BSA
B0, FEEAW, AE AR AR I R — R L
) e 4 19 — HT [ f0F B F (B-tubulin, 1 : 100) 1
HLE 1 (Nestin, 1 :200)], 20 M55 7700 T 18
BN A°C TS . MR E T AR IR R
BIVE 3, BEK S ming RS TR N4 ALK
F &5 —PUAH R FR R 9 Bt (488 L EHT/NEL,
W BELLFI N 1 2 400) 478 5, ZE ¥ 50 min;
€ /& F PBS (pH=7.4) ", 7Ei a8 R I 5% shik
W3, WK 5 min, YIRS DAPL G4,
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% 1 RT-PCR S|¥IFFIFIRNEE

Tab.1 Primer sequences and annealing temperatures used for RT-PCR

7| 514 Fr5-3' kIR EZ/PC
gene name primer sequence 53’ annealing temperature

RT-noggin RT-noggin-F ATGTATCTGCTGGTGCTCTC 58
RT-noggin-R GGGTCTGGGTCCTCTTTTA

rpl13a rpl13a-F CACCCTATGACAAGAGGAAGC 58
rpll13a-R TGTGCCAGACGCCCAAG

noggin noggin-F CAGTCTGCCGCTTGTGGAA 58
noggin-R TTTACACACCATCCCCTC

HOEEWIFE 10 min, €HE T PBS (pH=7.4) 1,
FEWE PR IR E Rk 3K, HIK S min, FF
Ja APtk & s A, VAR THERE
BN WSO R A IR . BE AL E B 3 A LB
(400x), THA PR, AR E L,
HR 3R, BIEAE N RPEM & Tl B (M2
afi i =5H P4 240 0 2500 T A4 L R < 100%)

2 4R

21 HETNEM

B 9 I 52 T 0I5 T3 T R B v, R
B BEAR B9 B I R RIS, S A S T B A
BERT R, H LA B @R AN o S5 I
SR P /NI T R R A AR 1-a),
Herp R TR T7, Ao i (K 1-b).

22 KHMEZTEREIZTHEBES

TEAR) & TS, R EC il 2 O AN
O B A X 18, IR 3 d R I EE AL Anif
ZR=ILSRIY, ARERKMZGE S (BT -1).

El1 FRERET RN SIS
(a) WA IE TR L, (b) WM MR 005 T S G, ML P, CL /M
PR, H. /N

Fig. 1 Morphological structure of brain of
S. chuatsi under stereomicroscope
(a) positive view of brain, (b) opposite view of brain; T. telencephalon,

M. midbrain, C. cerebellum, P. pituitary, H. hypothalamus
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e Ad)G, MMEAEV I 2, MR
W, S Ia) HAH 42 L 4, B A ph 2
TCIIEA (BT -2), KR 25 5 KEF, #&oT
i M S i — D ORI, IR Al RS K,
V200 B TIE R M A 2 i M 4%, 20 i
FUAR A BR i 25 8] © F i B i 40 A 2 4 (BT T -3)
WRE 6 Kia, T EMthZ o iaR 1k, 4000
T2, SRAmpMass Al (EhR T -4).

o

= e
100 pm o |
LA PR

B | STERSZTHEBES
Plate I Morphology of neurons in the

hypothalamus of S. chuatsi

2.3 SRS BB A8 42 T 20 Bl U M A

H1 CCK-8 LA I AT 1, 35 9% 505 3 A% 4 K
AR RE (A 2 BT, 5 5 KIS H ODys,
EX O ER, ZJE IR T R (B 2). R FRE
5 IR I 2 200 B4 3 ) e
24 TEMEHZTHMETER
PABS SRS 5 RH
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20 ¢
15 |
A 10}
o
05 |
0 1 1 1 1
3 4 5 6
2 A /d

culture time

2 CCK-8 ZWMEFT KX ZMABTE
T [E135 75 B [8) ) 40 B O 1
Fig.2 Activity of neurons in hypothalamus of
S. chuatsi at different culture time
determined by the CCK-8 method

0 JEL AR A0 id cDNA S AR AR, X i 28 70 i 5 5
noggin ¥E47 PCR Y"1, 3K KN 427 bp /Y CDS
51 (8 3), 347 RT-PCR Kl noggin ) mRNA
TR (B 4), KRR, RO 35 1
T A0 LA e 2 A R
RFRAREE AT WINIRAR
P T Bl A0 i s 22 o gl fEAne R IR 2 AR
Ja . U A AT S SO Y L s AR
25 41 A RRAE M AR S B H——Nestin [ R 3514
W, MR E G, 1EIEE 5O W N oRE R
15, 225Nk 3 DAPL 5 (0, fdf Nestin BHE 5
2r s (R T, Merge 7R Nestin Fil DAPI 4 F 44

bp
2 000

1 000
750

500

250

100

& 3 5 noggin 5% Kk Bl
Fig. 3 PCR electrophoresis of noggin gene in
S. chuatsi
1. noggin gene, 2. DL2000 marker
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15 ¢
=
5
I = I T
g 10 1T
= &
%5 s
£ 0%
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j)
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0 "
1 2
ZH )
group

& 4 % noggin mRNA RiZE
LA, ATFEMAL, 2.5, AT EmERMME: %4
R FIIME £ bRAELR (n=06) Fon; * FFERFMER (P<0.05)
Fig. 4 Expression level of noggin gene
mRNA in S. chuatsi

1. control group, hypothalamic tissue, 2. experimental group, primary
cells of hypothalamus; values represent the mean = SE (n = 6); *. indic-
ates significant differences (P < 0.05)

BRI QLR 25 R K], LA R BN, 4 RKER 44
Ji S5 K 5 RS A 2 G 0 I B R 2T 6A, B SA Nestin
PHPEF IR o Nestin 55 B-tubulin FE 4, K8
T 20 M B9 REAE PE BR & BE 1 Nestin 522 48 68, B-
tubulin 241 (K1),

PABEHL 5 A~ 408 b PH A 22 e i B E 7
2 RN IR 2R ) ;- 20 1 = NN NS M )
5 1) % R Fr i 40 i A Nestin (19 BH 4 2 4 95.9%,
H YL (4 Nestin 19 FHPE 3 91.9%, R’ 2 R I J7
S P2 TTEE R T 90%, 16 HH 8 i IL 35 57
D7 VEARAS T AR e T i o 2 4

3 iR

EARFIA o A R S 2 B W 2 R AR A Y R
BEHLH, PR R o2 LA Y RE B
AR L, R R A R R S E SR R A
SR RO, AT IR R R S RE AU, T
Jivi e 22 50 40 G A 2 BE U DAY E 5T B AT Il
AL, TRl o 2 ok — 2B )it filan, F I
i DA 0 L ) 45 R R X A 2, TR 0 B
ST F IR 2H 2O B AR RO, (R R AR
B IR 0 PR S5 B IR BOR B, D L AR AP BRI
BN KRB AR, IF BT ik 4G
W2, WICAREHAT ZRMAENRT. ALReE
[l Y AR AE CRIE G Y, A Fu 881 ST AR B4 i 4
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100 0 pm 1| 100 0 pum 2 100 0 pm

Elhiy 11
Plate I
1. Nestin, 2. DAPI, 3. Merge

100 pm

ERR 1 325 5 d A HF x4 £

&5 5 d RO U AN A8 22 4R B Nestin %72 5 L 6 (400%)

Nestin immunofluorescence staining of hypothalamic neurons on the 5th day (400%)

2 YA ffl Nestin F1 p-tubulin 22 G IEK AR E (400x)

Plate [II Nestin and B-tubulin immunofluorescence staining of brain neurons on the 5th day (400x)

1. Nestin, 2. B-tubulin, 3. DAPI, 4. Merge

5 75 7 vk 3R L, IR IR AR S R AT AR
S A BE I BR T i i 2 oo AN . R R OB R
P DR AC AR, AT IR AR 5 0 F o 4R 1 4
POAEAY B9 & PR A0 S T 3E 5 T AR G DR il A A T
WAL, I B2 ™ ks il 4 AR a1, i K s
AR FHRE IR T AR T 4 4

KA, DRI B A 4 i 40 9 e T L 4
he TR FL 30 40 0 A= R Y BE T S Y
CO, SRV HAEAF A BT v i pH (B, {H /2 65 20 g
AN EFRATTEE CO,, JF HIGFRR R T FL3h
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LR T el a4, ABEE 5% 3 d J5 %
T Fr A M R W RE , BEFR A S d B4 AR R
Ko HIBA 5 A KR 5 F K 2 500 SCik i 18 1
forteto ) FF G pi 28 JC AN L Y TR A 2E R AE . CCK-8
G 0 200 L P s, SRR AR 3 OFNAE 4 R A IO
JEEY R LIS, 5 5 Kt H OD,so [H3 0 i
B, ZIEHIR IR S EL S W r g0 M PR
A, LS AE AR BT, 4T 4 +F
12d 241,
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184 KorE ¥R

45 %

228 70 4 0 8 R A SR P SO Y T v
Fr¥sE, BRIz SMIL AT LIGE 5 RT-PCR 2 R 47 4%
JE o noggin FEAET BN L SRk Bz )2 v ke e ok
ik, TEWEFLBNY) R S R R 2 T A i
AIPRICHE A, HIIRE 52 RGN B AHEM,
ASLE R RT-PCR 5, A il 4 S0 53 5 5= 1
i " Fr i A 28 O 41 Y noggin mRNA ) 3£ 35,
HRE I A — S fg, Haeke il b & vl i 2
g T et oo, (Ha2 oy s R T
i 24 L B R T, DR R B ) — b R BE RS
Y IR A A MG I 1 71 o Nestin 2 P 28 1 41 g
FRAEPEAR R T, SRR IR T S WM LR 7,
FEM AR DL R T i, Z 53 W P
T A 2 52 6 15 T LLULAR B 2 oo 40 i ) B 28
RERZ YR RT-PCR /A BE A I 4 25 70 240 Jid 1 20 2 119
B, E R WA TR B, A SO 0 R A
WA MBS, HILsA S, REHEER DR,
5% i P 25 240 B Nestin BHM: 2 95.9%. Ak, 52
K38 % F T B-tubulin I Nestinifh 17 90 73 9¢ Ot 3t e
YE , B-tubulin 2 AR L, TEAIZE A M5 fir
DLRCHH L BT )iz Reak SR HI W R 4 OT R AR A
B LA AR o AN S5 2K H Nestin Fl B-tubulin 2
Tl i 228 0 4 M AR 75 B 1 O0F B Ak 400 A R AT R E
SR BV .
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Primary cell culture of hypothalamus neurons in
Siniperca chuatsi

KUANG Yulan '?, LIANG Xufang **, CAI Wenjing *, HE Shan ',
XU Jing ?,  GAO Junjie "*, WEI Junran

(1. College of Fisheries, Chinese Perch Research Center, Huazhong Agricultural University, Wuhan 430070, China;
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Ministry of Agriculture and Rural Affairs, Wuhan 430070, China)

Abstract: By establishing a viable and efficient technique for culturing hypothalamic neurons in vitro, in order to
lay the foundation for studying the feeding mechanism and energy metabolism of mandarin fish, the hypothalamus
of mandarin fish was isolated and digested into single cell suspension by type I collagenase. The cell morphology
was observed on the 3rd, 4th, 5th and 6th day of culture and the results showed that on the third day of culture, the
number of cells was small, the cell body was small and single distribution; on the 4th day of culture, the number of
cells increased significantly, with typical neuron morphology and full cell body; on the 5th day, the fusion degree
of the cell body increased, the bulge increased, and many branches connected with each other to form a dense net-
work of nerve fibers; on the 6th day, the activity of cells decreased and apoptosis began. CCK-8 method was used
to detect the cell activity. The results showed that the cell activity was the highest on the 5th day of culture. Two
methods were used to identify neurons, the RT - PCR showed that cultured hypothalamic cells could express nog-
gin, and the purity of neurons in hypothalamus was 95.9% by immunofluorescence. These results show that the
neurons in the hypothalamus of mandarin fish with high purity can be obtained by this culture method, which lays
a foundation for further study on the feeding mechanism and energy metabolism mechanism of mandarin fish at

the cell level.
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