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KCl; 3.8mmol/ L MgCl; 2.6mmol/ L Nu,SO,; 10mmol/ L Hepes; Img/ ml KXE¥,
pH?7.5, ¥ Van Harreveld® BiA ) sk =RE , HEAEHAIA BUHBHEY, HFE
ERGHK"  ERASWRMRE MTXO, T 24°C &ML L5 AKE, & 0. 5ml MR
WS EN T, S BIET 24°C~26°C B B R T K. BEMBEAERTX
Ca’ Mg * = Hh K9 0.3% K 5B (Sigma = 5 ), £ H AP R CaCl, # MgCl H NaCl
o PN 1,75 AL B KRN L- 15 (pHT.5) . BARTMA 0. 1mg/ml
KAER. 150mmol/ L WEMF lmmol/ L SEME, HIEFE MEBECERERT
12~ 24 /BT BT 5 47 S8 SR L FE 47 2 RIS 1 E 0 E
1.2 BERiER

RS RS MR HEARITRRES . SShBEA#BASE (PC- 1B, £FHTX
PAYMASEWMLETRR) BEETEN. SRBEERRSEREESRANETHTH
HLERF IBBClamp & ADDA # U MR ICRE RS (— %, JHEX + SE H 4 K8 Bessel 3
FHR 5 kHz, BBHE 3~5 MO HIE MBI A RH HREAIE,2 0. 22pm BALBB
WEHH, IDFIEY MR EMN 120mmol / L MR RSB K ; WA (mmol/
L): KCl 100, WZjMEe# 110, NaCl 5, MgCL 5, ATP—2Na 5, EGTA 5, Hepes 50,
NaOH #& pH E 7. 5.iC 85 5 (v, ) B S0 5 8 A (mmol /L) : NaCl 100, Choline - Cl 100,
CaCl, 13.3, MgChk 2.6, Hepes 10, Glucose 120, TEA-CIl 20, 4- AP 3, CdCi; 0.5,
NaOH ¥ pH{EZE 7.5; H4R MM K (mmal/L);CsF100,CsCl 50,MgCl, 5,EGTA 5, Hepes
50, ATP-2Na 5, CsOH # pH EE 7.5. iC2HERMIFE AR 120mmol/ L D —glu-
cose, 0.5mmol/L CdCl; . 1pmol/L TTX B9 7] M A Tk 5 BB 4K PN (mmol /L) - Wi B AR
8 200,NaCl 5, MgClh 5, ATP-2Na 5, EGTA 5,Hepes 50,KOH ¥ pH % 7.5.12%
ST (L) B4 MEAME N (mmol/ L) : CsCl 150, CaCl, 50, MgCl 2.6, Hepes 10, Glucose
120, TEA-CI 20, 4- AP 3,TTX lpmol/L. B A# Y (mmol/L):CsCl 150, MgCL: 5,
Na2- ATP 5,BAPTA 5,Hepes 50,CsOH i pHEZE 7.5,
1.3 BHREMEFZ

FIBE R (Tetrodotoxin TTX) . FALH (CdCL) , 4~ KM BE (4 — Aminopyridine 4 -
AP) filll Z,% ( Tetrathylammonium TEA) #135 Sigma 7 &, BaR/ R RERAE TS,
5 RS R B AR TR S AR E AN S0 ROKREIE + B MET B AR
LRGN 2 25 , 25 o T FE ARSI L B8 T VT L 24 44 B R A
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Fig.1 Whole - cell net currents recorded from neurosecretory cells in MTXO

of juvenile crab (A, B. C: type A. B, C cell)
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TEREAHSMRERT, MG HRNE N ERIRE MTXO R XRS5 B B3R
ERdEMARER, BELAENS e, BRHARNAEREEERA, £+ 20mV i
48 5T W i% 500~ 700pA{ - 617+ 68.31pA,n=15) (& 1B), T A.C 740K A9 Py 1) & 3t 6 4
BN -193228.8(n=7)f - 1362 33.08(n=6) (B 1A.C). PAMEF LRI
MTXO A, CHERHERSHAMERHSEHEHTHBXF, B B EI4H ¥ A - 6 EH
BREFEXEERN (P<0.01), Vc=+20mV B # 25pm B %40 MIE % 4 40 B by 3 29 ) ol 3
AP - 192+13.95 pA(RBFE, n=5)f-177.2:9.71 pA(Z#HHRXE,n=5). EiLF
ER 24 M H 4B PRI 1umol/ L TTX # 0.5mmol/ L CdCL, HEBHFE, &K
3mmol/L 4— AP fl S0mmol/L TEA J5, 56 L i B BEL MR , AT RBRAME T B AREE
R A EETEE . =R T8 B = R T o ) 3 0 A O AR R B B X A

Control
. Vh-S0mV 500pA Vi(mV)

Vel(mV) fomr— L Sms { S Ty
4- AP |
- 70 m
TEA —407
TN - 10 Ve+ 20mV

Vh~60mV Vec+20mV
A B c

Fig.2 Potassium channel currents recorded from mneurosecretory cells in MTXO of juvenile crab

2.2 AR MTXO #4244 AR 90 W il il R R 4E

FEARLSM AP YA 1pmol /LTTX #1 0. Smmol /L CACL LT P31 8 45 7ol B, ¥ rh
B4 SI#HBIZE — 10~ — 70 mV, &F 10mV BrEKERLH ERN, CRB—RAMANRTF
M B (B 2A .C) AR NS P BN 3mmol /L 4= AP 5, 500 5 il ol S M ELING L iD R B —
EF AR, e RS B BN S0mmol/L TEA J&, K#B4r K (90% ) BB HT,
fH B ARG 52 2 BT ek 30 (8 2B) . WL — R R ARG R R, Lo E R AW
i FE 23 — 40mV, Wie, 3 BE AR 9 FR FE B 3 i i PR A (S 3A), LA B e T S 6 IE] O
2.5+ 0. 6ms(n=20), XK 54Kk h My 4 2 4 BE BRI #F B B Lk (rapid outward potassi-
um current, 1.%') —3, TEX 4— AP #U%, WEBN L. WELEARRKAHMEREN - 40
mV, {8 PRRE R R A I TR B (1 3A) . B TREERRE S AR MNEEERER M
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Fig.3 Current — command potential (A) and current — holding potentisl

(B)relations for potassium currents
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M (delayed rectifier potassium current, L) ¥¥{E ' —%, T HI TEA 8%, LHAE
MTXO #&E 5 MES A B EREN . RFRE- BEXEHREREE, L BESRSE
HMENEWER, FROESETRAE. FAEHERAEHAER CEBHS., K, L FF
B EpEw At E /N (B 3B), HBEOHBIE - 50mV, §F + 20mV HERIBERN,
WFRBOEEEM 0™ A. B, CEMAK (5 20-1) L MBETFN 2769 £257pA, 2353+
212pA 1834 + 165pA, Kk BIWETE 57518 1989+ 179pA (1512 + 103pA . 1250 + 109pA.,
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T I
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60
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Fig.4 TTX - sensitive sodium current{A) and the corresponding -V curve (B)

2.3 FITRE MTXO 4 M 1 38 il FB 45 A

BRLHMIERNNE, BRSHET - 70mv, ST HEY 60ms, REMHM - 60 2
50, BA 10mV SEEMKEBEAEERNN, SHEBMABEBTERE—-RAIRBKESKE
BT, HTFARN B PTEETHING TEA - CLBRAESTFH 4- AP H CdCL, HH
HMEERHOTTLEE, WHESMRTIA lumol/ LTTX, &R MEHRH, L HHA TTX
BURRIBE T (B 4A). AR~ REXA LML RKIE - O0mV EHRE, - 10V EH
iKWE(E (B 4B), A, B.C bR S 5 35 G000 &) M e B 23 ) O — 701 £ 198pA (34pm,
n=10). - 393+ 103pA(25um,n= 15}, — 198 £ 78pA(15um,n=10),
2.4 FTARARIE MTXO #42 5% H 40 Pl 45 19 710 M B 3%

£ 40 0 5h BRI 3mmol/ L 4- AP #i Ve(mV) Ve - 500V

50mmol/ L TEA BBRSMR L A Ik BT, 3¢ -3 ~ef™
B0 0. Spmol/L TTX BMF I, AT HBE 10 T
fr B 7 - Somv, B F—RFILL 10mV HH — (0ms

B RPN, LRI -RIKERR . R Fig.5 High — voltage activated Ca cur-
S£1F 500ms i FA AR TELREHFEAR rents recorded from the neurcsecretory
Wi (E S), RSP 0. Smmol/ L cells in MTXO of juvenile crab

CdCL " HHE Smin PISER WK MELH -

W FE 3 £ 2% (B 6A) AT LR, B I (O) R A5 HB LR (&) R R s IR 4,
BOE ML TE — 30mV, 0~20mV ZHBRKME (7 + 10mV). B 6B LAREH. KRB
AR - T0mV (L) 5 - 40mV(O), iRRFFHRAFBE T W8 M SR RN ERE . Wt
MERSENRRYNE L REHEES, % - 4OmV RERETILFALHERD 100%
leoo HITAEHEROE PREAIEH T 2950 i IR — B AEB A £ — 60mV B IE, - 10mV
KM, - 40mV BHEED, MR MTXO HS0 RN FERARRENRE ZRAE
B4 T S5 B (LB ZE — S0mV, AT +20mV WERARERIN, EXBHEREEREY




¥ T LA N 422 A 300 A I Y T R A B R 239

Voitage{mV)

Current(pA)
B

Fig.6 Current — voltage[I(V)]| relations for high - voltage activated Ca

currents recorded [rom the neurosecretory cells in MTXO of juvenile crab

3Sum. 25pm. 15pm B9 A B. C T 40 i 4> 40 a5 epy 3 W15 2 B8 — 895+ 37. 05pA(n = 10),
- 979+ 64.31 pA{n=10), —467+27.79 pA(n=10),
31 #

Fs25h4 X0 - SC MEABEER—MUSKENZEHNNTHEn YR, MAFE
BMEREMRE, Hl—HEySRFRNSKAMEY I HEE. BRAaa@Ek—
HRPGE FEBMLA MR B EE BRI, AR THFARMHNRE, BRERET
e My ( Cardisoma carnifex )™ " #1i% K B 4F (Panulirus marginatus) " AR 22 45 9 4
ETRNOBAATREE, SEERNFARER MTXO HE AR SHEH D & FE®
BERRMHNE, SATREAMER. SHESMRETERAMAHRFEEER (L
1O B RN (L) RRRERESEEERE (L), SAHHERANE B ARE
EEFEERERE " B, HHERIEER A, 40TE 234, TRACE O RAFMH
BABAREICED L. ERTE EXEHA-RRERETEN. 0 S8 TR
AHEEREXHEX Y, KON BEIBAREAEREL.
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PATCH CLAMP STUDY ON THE ION CHANNELS IN THE CULTURED MTXO
NEURONS IN ERIOCHEIR SINENSIS
SUN Jin - sheng'?, LIU An-xi, HE Bing — jun®,
CHEN Jia— tong’, MA Wei-lin’, XIANG Jian - hai'
(1. Institute of Qceanology, Chinese Academy of Science, Qingdao 266071, China;
2. Department of Biology, Nankai University, Tianjin 30007}, China;
3. Tianjin Fishery Institute, Tianjin 300221, China)

Abstract: The whole — cell patch clamp technique was used to study the properties
of the voltage — gated ion channels expressed by the cultured types A.,B.C neurosecre-
tory cells dissociated from MTXO of Chinese mitten crab Eriocheir sinensis 12~ 24
hours after plating. Most neurons showed immediately outgrowth and readily formed
seals with patch pipettes, allowing stable, whole~ cell patch —clamp recordings. Under
voltage clamp, net current consisted of outward and inward current. When solution
that suppressed the outward current was used, a tetrodotoxin — sensitive Na' current
(I..) and a slow, Cd** - sensitive Ca’* current(L,) were resolved in three cell types.
In TTX, L. was activated at potential —30mV, was maximal at 0~ +20mV, and the
form of the Ca current [{V) was unchanged by changes of holding potential between
-40mV and -70mV. In the presence of lpmol/l. TTX and 0.5mmol/L Cd®’, three
cell types expressed a 4 — AP — sensitive transient current, analogous to L. and a
stower — rising, TEA — sensitive current, analogous to Ik. Obvious distinguish was not
observed on the ion channel properties in the neurosecretory cells of MTXO from ju-
venile, precocious and matured crabs.

Key Words: Crustacean; Eriocheir sinensis; MTXO; Neurosecretory cell;

Ion channel
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