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4T BB XO-SGHZ AR R X 15 75
% om OB B, ANE, T, HEE

(P E R BT O, SCaR iR AR P SRR, IR H R 266071)

ME: AFRRAEMN T E RGO BRI RAXO-SGR &kt A 4 20 M, I KIE
L5 X XO-SGH 4 4 f #4740 2, [l I A Al Leibovitz's L-15% {f Jy ol 3 55 2 & K
BrmEm i Zmi. BWEEIIFEXO-SGH Z Mo KA R ESENEFL
B, BETERNIATRHZN D RAAHREFE. EREF, REGZHET S4F
R, AEEIXO-SGHE N MMl Aof XA, TRXANEBEARKPULE
WMEMEFERALZR,; BT ABEITRHXO-SGH £ TT W NE REEFR T %, A
AR RWL-ISEREFPEERERE, RRERGHEHEMT UERSFELD. EHR
EradlEy, TRAXBMEZAMNBELERRFAEZR, WO BAREF2RRE AR EM
HMREMR. BELTBEATURET], MEBHARTHEHR BT KR A LEET
HR AT #2220 M #2955 LA RCA R k22 2 0 A8 K A1 T JR B 3 B 1 49 3 £9AF e 3R T AL ) BT T R

Y R ERARETEE

R o BB R, ERER, wEHM; F4

FESHES:S917.4

e K X-48 B (X-organ) & — 1~ B LW,
K2 20070 5 1Y 1 28 0 M 1R B 2 10 4%
XS TT IR IO LR TR SIS e ——
i (sinus gland)", HRAEX-#8 B —FE R E SR X
organ-sinus gland, XO-SG)J& ! 52 3 £ 2 1 ph 48
WA igs B, RRIT I T N —IEfk
RGP, AN WREES THAEREMN
SRR GE, MW WA T Y,
ey IR S/ L EZY DR R IR LN AR
oA IRE . HETE WA 4 (Cone victoriae) ) 42715
A LAy W —Fh B R RVE I A MR, il 5
i (Octopus vulgaris) A0 Bt 5316 1) 35 28 WA o T
HAERR R T MRS R s Y
XO-SGHR G ¥# il & 2 ISP 1A B . A BRI
b, ARIEMAEITTHIEE KRN, FEF2RE,
o — 2 8 43 WA 2 €0 2% 40 OB 3R 1 2 0T
TR B i 28 0 D 22 B3 22 b BR AR 1 3% 7,

i BHA: 2015-06-15  f&EIBHA: 2016-05-31

MR AR SR : A

A0 45 H 52 30 W =5 M 3 &K (crustacean hypergly-
cemic hormone, CHH) LA K & & 3= & 14 i 5z 4110 il 384
% (molt-inhibiting hormone, MIH)"*, H i,
CHHJE —Fh Z I RE M N - WM R, H EEAE
2 PH P S Ik b s R B, M s
A DR S KRS TR, R
17 2NN S B i TN A o= 1 N a1 - 360744
FE LIS B X, A R R X R R T ES
g 2AREE . B am Y DA R ey A AR
FH 5 35 4 1 MITH AT 300 ok 28 PR 0 1z 98 3R A T 2H 41

7K, AR R W R 3R A B A 2 rh AR A
HE it Sk (] 42 98 45 B ) i it Bz ik AR UL SR Ah AT
ARG IR &AL a kY i, H
Y £ % (dopamine, DA) & & £ 5, 1E[FRJET
B Rrh, DAZS T AT 2 9 s
VAN s e OB £ SN R VAR D L 7 £ e EL P =2
M [A] Fili e %) B 28 PN S D 240 R T8 ) i 3R X 40

BT B K E SRR R TR (2012CB114403); [ 58 35 4 [H bR A 1E 22 T H (31461143007); [ 5% H A Bl 2% 3 4 (41376165)
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Wi Bz DL R AR S A AR T, R
TR AERK AT, Ik, MENTW RS
W T DU AR e o 2 #

MY iRmn s, C&A
*F + B (Cardisoma carnifex) X-%#% B B RKAE#
2200 K F1E AR 2T RSP 7 ) e
AN, WA FH Y B (Carcinus maenas)If) L
JUE ot 28 A 28 T AR AP 5 3R R R R e AT A Y
JoT S g AR [ 2R A S T R T T AR
Y EIE (Eriocheir sinensis)' V1w [E W X &
(Fenneropenaeus chinensis)% W 7¢ 2l W) IR 1% X O-
SGI ARS8 35 5

FH T I 45 5 g A R AW i i 28 P a3
AR R T . W DL B R T AR AR
P EZAEH, 2 B E e . S
AN T8 G R ZE B (Procambarus clarkinfR N, H %
925 2 L 5% Ak R 28 o0 1Y I SR A Dl i 8 AR AT PR R
Joa 1 7 6 LA S p 22 S0 i 4 05 18 A2 R A T R R
JRpEE 2 BN (Cherax quadricarinatus)si J&
TS ¥ 1] (Arthropoda), H 5% 44 (Crustacea),
1 /& H (Decapoda), L% HFF}(Parastacidae), Jt7c
WRJ& (Cherax), HFH M| EMtEsE ., £K
Py ERR . AT, BRIERESE . BRI,
TERCY . B A [ 2 B00Gm, B AR R T
il o ASWE 52 58 B T 21 5 8 0 0 R AW #i 28 9
ST A2, R TARSR G R A, S
T XO-SGH & N M A SN 75, 5 37 1) 40 I A7 T
BfEE 14 d, S MMEREA HAERS,
AN ] LA B 5 LA T B8 B AR S AR R Y HH 52 3l
BT RS IR A 2 N 43 U Al 4y L
MR HLA - 6, WAl K™ SR A N T E 5 H
FOY BB A KRR R R 5, TR
A A B T T A 22 i 4 O 18 S LR SR 5T

1 MRS TTE

1.1 SEEEP AR

S LA BN AR E ] ENE IR
20, AW R, BEH R MR A
(Dosidicus gigas)o SLHHHERAK 12~15 ecm, &
PRBERRE | AT 50 B ) 30 0 S A, S Sk g TR &%
AR AP 5 A7 FH B2 RS RS A7 A W85, 10 min)5 75 FH
WiRpekigit, e TAEG P TR, Tk
7K %% R W 12 2% vl Wi (CPBS, Na,HPO, 10 mmol/L,
KH,PO,4 10 mmol/L, NaCl 150 mmol/L, CaCl, 10
pmol/L, MnCl, 10 pmol/L, KC12.7 pmol/L)>*'Hr st
33k, 7ECPBSHT, FJCH 1% B 87 1 FHR L6541
BIANE S . WL LA R oAb 5 4R H 2L, 3550 B Y
L HHICPBSTE I 2~3i . il CPBSHY, i ]
NaOHH % i% 2% ik i pHIE N 7.2~7.5, 0.22 umjg
i ik A

1.2 @RS BES5EFR

FH A J1 43 B 3R 18 XO-SGE A1k, BiE M
fili [FHHCPBSHi BE0.25% & H B (R )R W E
0.1%] &R . BEFH30~45 min, F AR E]H1

T AR BT AE 0 14 B 10 minfg B2 158 LK
LSRR, /OIS BRE H AL, CPBS

Ye2~31K, ARAGH B I XO-SGHE A 1R 4N .

T e 225 A0 R I AR TR 4 15 3R 3 (R ),
BRRWITUIR ST, IR A58 2 2491 40 i 1k
FEMP, =R, BB ERE20~30 min, £ HEIE
He s BT 78 711140 mmol/L D-7% %5 % A11 mmol/L
L% 2 Wt i LA i A4 28 (5 %5 % 200 units/mL . 5
% % 100 units/mLA1 K K F 80 units/mL), 4l
W BE ¢ B RS AL R R4, T22~24 °C
MRS N RSG5, 5 B 5 5 5L i 4 4wt
I R R e A R

®1 IMEFHMEEBMTANERE

Tab.1 Media for cell culture in vitro

St BRIk BLUF IR 22 11 (CPBS) 2RI 10%(FBS) B RHERUR(YE) D-HI&RE L-0&Bt  Hid®
medium crayfish phosphate buffer saline fetal bovine serum yeast extract D-Glu L-GIn ___ antibiotics
M199 1x + + + + + +
Grace’s 1x + + + + + +
L-15(1) 1x + + + + + +
L-15(2) 1x + + + + +

e+ WG - RS
Notes: +. added; -. no added
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1.3 HpENER

JEAREE R ], FE K FHNIKON TS10043
BB M NC LR s R, AR/
bR RO A, A AR Rk 15 d.

2 4R

21 AEENAMETHEHSHERNS W
gl b

i WS, 21 B BLHR A0 MR AW 32 22 el A B
ZEaF L, LR DL SR 281 2 . IR T
AN IR, A B (an) 2 5 i (po) MK U S AR Bz J2
(lamina ganglionaris, LG). #M&(medulla externa,
ME). W& (medulla international, MI) A 5 i 6
(medulla terminalis, MT), HA ¥ iz |2 4 52 IR €2
RIZ o X-48 B (XO) Iy M 28 70l 28 2] 35 1 52 J& [l
SRR, ML E S E, RIS (sinus
gland, SG), SGf TMIFIMTZ ], i 4h3EFIH 5
ML, HhSEREEOE, WEENIR S WEs|(E1),
XON; FMT L, HERI4 A 1 HRAR #2255l MTXO
BAMR. MMZH(OT)N] 5 i 275 M % .

N
ME
e 3
SG

M2
OoT

E1 AZEBTRHETHEIEGEETN)
an T3, po S, lasMil, me. Pl
Fig.1 Optic ganglion anatomy of C. quadricarinatus
(ventral view)

an. anterior, po. posterior, la. lateral, me. medial

gh A B RO 2 AN 0 oy bR, BB TR
SR T NN SR g S DD & D Ry
VS OB A 45 RS R IR AT AR RE 3R 1 41 B A
HFXO-SGHE A 1A P 4 28 P4 43 1 40 B 43 Sk 6Fh 32 22
A, BRIE UKL A (] 2-a) . T R BARE R 2500
(F2-b), T RfS B e 28T (K 2-c) . I R4 Bt
P2 TT(FE 2-d) . U 28 70 (K1 2-e) L S 2 AR i 48
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JC(E2-0), Horr, OB UKL 4 2 B A7 25 AU 4 i
iR —28, MEZ REESMEDE, HiE
50 um, WA VFZCIERSR B BORLY) , TC
R SE; | RREBER M S T AR — A E
1150 pm, WHEA 2 PR A ORL, A
g% I R b 28 T I AR B AR 29 0920 pm, Y
R —HGEA W, KEZ30 pm; TR HAR
P2 TT AR EAR 220 um, 40 A P JC sl AR D
MUk, BB T LA ITOEE, MR
— Vi ARl € (> 50 pm) 5 BURCH 28 0 A
KHI2910 pm, EHEIZS um, AR A P A G Gl
%, KEMT25 pm; 29 M &I 288
BHED, HMREAZ %R

El2 XO-SGH#ZTHIZE

a~f BER S ROR G H IR AN, a BB ORI : b~d. T L 1L I

RBARMEIC: e MWMWETT: L2MMEIC: BEF K MR
Fig. 2 Types of neurons cell of XO-SG

a-f. derived from enzyme digestion without the cultured primary cells; a.
spherical granular cell; b to d. type [ to Il pseudounipolar neurons; e.

bipolar neuron; f. multipolar neuron; white arrow. axon

22 EFEAEFEMNML

ARG FR 25 FE R, XO-SGH & 41 il &
0.1%85 2K A1 6 714 130 min , 14 7] LA7E 4T 8% 35
FEEDPIEFEWEEAK, Hrd, M199sE 5L
WIAFIEAME2 h; Grace’s, gAML )GIX
Tl /L /N R B M 28 0T, BROE UKL 40 il AN
I R i e &R ML T WM10%
FBSHYL-153% 37 5 v 48 B iy 0 B2 M O T oK s
FBSI, {H¥A R B A RS, A
A7 15 B[]t G B 8 22 0] o AR R 9% R 2 E AL Ak
1 XO-SGH £ T Ak A1 35 3% 2% 1 S CPBSTE 1 1Y
IXL-15, ¥ I & f B4 Oy R s InFBS, - Iifs
JH R T8 00 4 20 I8 Mg R 2 W LA Je e AR &, Al
ZIAF IS I ] AT 14 do

2.3 MERS AR IMNES
$ 7> B I XO-SGHE & 1A 2 1 8 1 B iH 1k
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THRML-15) G FHEGE )T R ARG
HAL B R AT it 22, A7 IR A Bl 28 3R A7 0 p
250 B I B S FE A R 4, (HBRIE UKL 40 i
(Fl2-a) RE I T A B I L s o8, Rtk
AN 85 37 18] — B R W22 B K HY Al 9% i 5% A B
E A W E R R Z ST =N N U N
FAMAREH D, HARRENE, a2
(147 200 JL — f 7 U B I 55 2 K I B W B A K, Horp
s S B 22 7T B ARSI B TR, 7 dIR AT RE
ey A A TE A (B13) . WU 2 oe B R
AT ARRSEAENG S A2 AT, TRARSESRAT, il 2 R
SRR, B MR R e B (K 4), FFAER
LW 2 TUAF G B T4, 4 dZe A 4 i s B0
T, ATRe R A HAMMRBEKZ, @A
e B AT A A (B S) o T AU B AR B 45 5T
20 B AN I 7RO B A o 2 e AN S, A
R NUA B PR R S TS o 2R 1 A S A A
22 0 (1% 6-a) 0] [7) TIT Y {E SR bl bl 22 ST AR 5 e Ah
T A 1 B BRL A B 25 40 B 22 0 il 8 (13, & 6-
a); I OBURR T 22 A A 28 50 I AR T4 il 28 )5 O %
(&4, K6-b~d).

3 Wi

IR AR XO-SGHE A 1R J2 /1 52 sh 4y 1) o 2L i 28
WA E, RUTFMIL NPT o — 4
ARG, EAIMYEE (YO % —if sk LM &t

B3 HMERHBRARMETHMRBETL
a o R AWM AT, bR BEMMEAETT; cHIRMIE
BRI dAIURIIBER AN 2T, Bk R

Fig.3 Changes of axon for regeneration of
pseudounipolar neuron in vitro

a-d. regeneration of pseudounipolar neuron were cultured for 6, 8, 9, 11

d in vitro, respectively; white arrow. axon

B4 RIMEFEONRHBETHRBELWL
a AR M URAL TC: b SKIOBALM LT ¢ 55 6K [ 0K
GIT; dSBTRIGUBIRLTE: o B8R MBI L T

Fig. 4 Changes of axon for regeneration of

bipolar neuron in vitro

a-e. regeneration of bipolar neuron were cultured for 4, 5, 6, 7, 8 d in

vitro, respectively

Is =

E5 ZMMETHHMRBETN
aSf2RMZWMMEATT; bAHIRMEMMATT; cHIRM L A
270

Fig. 5 Changes of axon for regeneration of
multipolar neuron in vitro

a-c. regeneration of multipolar neuron were cultured for 2, 3, 4 d in vitro,

respectively

Ele HthF4RIHIMA
afkAhHETRA A, FRAEROTIUR R SR 26 05 bARAMEE TR d,
EHRR AL TG R kA IRe AR, 2R R T R N 2
a2

Fig. 6 Regeneration of other neurons

a. regeneration of type III pseudounipolar neuron, 4 days later in vitro; b.
regeneration of dipolar neuron, 4 days later in vitro; ¢ and d. different

regeneration types of multipolar neuron, 6 days later in vitro
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ik P A DR S e . K. KE
T B AR, K, SGERZIY
P22 BRI A, 38 2R SRR A 22
FHIE . MTXOE Bl — 20 WA MO 20 A, i
JoT 4 LA /b, aX SE A L AR WA VF 2R, WGIH
(gonad inhibiting hormone) . MIHFICHH%: Z F #ii
ZIRME, 2 ML Y BT - MTXOBIE ™,
PRI, o 3 2 i 28 20 Y 53 2 L O O Jm LA 2 ) 43
X, X THAMGE W 523 W 1) A= B Bl S Y
AR LT X T H FEsh P XO-SGHf 41 5y
e SR NE SV DRI NS R R TR - N R S
%, WEMMNEWHET R, WIkZW T4
U Py L ST RN R R 2 240 L i A A D Bk 5 BRAR 5
PR R, 3 A M A 2R R R 5 A S ST
Tk AT A0 LAY AT e 26, HRTREJE i
TAERAT AN L B rh R TR LL iy, i
B R4 o ARWEIEH B 0 7, TEE R
BFHRRE L URBE LT R INE R DA B MR AT R 1 i 4
T, HEME AR A4S 45 o8 B H RS o8 4 0 B & 4
JfL, AT LLZR G I I X A 2 A0 M AT AR G UE
532 RAEARBIGE S RM I E 2 1XO0-SG
Pl 2 L, E B A R B 5 I S i 22
AR DI Re s A AR RMERE , F B B B ET)
e = B v B BT A A5 TP 52 Bl W R e P %) i 2 2 i
FRic®y, DAt SR A 90 5 A 28 A8 1% 4 it D) g
A BB IE 7 S 455 S BE bR 10 7 I B T K
OE7IREN =135

M T UR S = RE K R Al &R,
ST RE B B AN [) Bk 2 [ 70 g Jert A 200 A A5 [] A
oy B R R Ak R RN TG A R O A0 M
FR 5 AW OCHE, MRS T A A AR IR A
8 % 55 B O AR ME A K 2 5 8 i 1 A
SMFETE s iAh, BT IRAR R SRR A, A
MBS Bk o KA, REURSME SRR
W o AS B 5 Fe W) 2 R B IS Y 41 B B
T I 2H 2R 3 IR A5 AN RE FR XO-SGH & 4T i
B2 20 M e b3 25 b RO BEAR 4 3 AR 1K
A JAN, BN AR I DL R o At 8 R AR
T 329 AS il foff 21 28 R o 28 PN G D 2 R AR 4 b A=
Ko ABFRAERGFRHE TR — L K, QncCa* 5
o R B Bl 2 N 3 WA ML R B D R 4F . BERE Y 2R
FORAS, HED X P B4 00K 25 AT BB 5 06 BR (19 15
SAL . R WS 58 DL Ko Wb AR AL R A
Ko HHT Y BE SR 5 Re Al IR AW R 28 0 AE T O IR
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Fi R i A 4, RV Pl i 2 O SRS 1Y
B K A 28 70 1 AL B AT A TE R, BRI H]
PR AN 8% 37 53 88 1Y i 22 S0 T LA EAT 40 FY) A 45
P LUE R A5 W 52 sh By 9 A2 7l . W56 52 DA B e
BEAFTT M o
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Primary cell culture of XO-SG from red claw crayfish
(Cherax quadricarinatus)

ZHANG Yan, DUAN Hu, JIN Songjun, LIFuhua, XIANG Jianhai’
(Key Laboratory of Experimental Marine Biology, Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China)

Abstract: In this study, eyestalks of red claw crayfish were dissociated with trypsin to gain single neurons and
classified neurons by microscopic inspection. And then, dissociated neurons were cultured into sterile Leibovitz's
L-15 medium to screen out proper conditions, etc. The goal of the study is to establish a standard for neurons
classification and carry out further research about the endocrine system regulation for crustacean in vitro and in
vivo. The results showed that eyestalk XO-SG neurons of red claw crayfish, Cherax quadricarinatus were
classified into six different types based on morphological characters with differences on the cell size, and some
other differences at microscopic levels. A cell culture approach has been established for XO-SG neurons in vitro,
and neurons showed an immediate outgrowth and could regenerate in modified L-15 medium for axon or dendrite.
Primary neurons could survive more than 14 d with different growth rate. Some neurons exhibit regeneration of
axon or dendrite two days later. Regenerative process can last for 7 days, from then on, the neurons start to shrink
and apoptosis. This research provided basis for further study in classifying XO-SG neurons and understanding the

endocrine metabolism and regulation at the cell level.

Key words: Cherax quadricarinatus; eyestalk; primary cell culture; neurons; regeneration
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