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ATP G RH B (Kap) o MAERERREREN, EHHBE NN M K™ 5 EH % 200
mmol/L B} K 2 B W AR BR M, B 5% 68 pS, H B m i, W ATP 3t Ky B W 7
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& Kurp B3, 3 B 1 mmol/L ATP F ¥ B MW Ky Ak &S0, JEEBE S WA A TER
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1.1 MTXO fr5 B 5iEF

SEE SR B E R TR B RS
EH—REM, 2.1 ~2.4 cm, BEHNKIEE
WE I, MBI T IRSH R [6], 1%
T P 2 i S R A , (R0 © BRI AR R
WHEE, EEGTAES P TRE, KN
5 F1 JC B A 8 A 3£ 7K (210 mmol/L NaCl,13. 6
mmol/L KCl,3. 8 mmol/L MgCl,,2. 6 mmol/L
Na,SO,,10 mmol/L Hepes;1 mg/mL K KE XK,

pH 7.5, % van Harreveld" g 73 ) Wik 3 38
Ja B S E BATALPY , BUR A 27, I 2 IR
BB, ZE A 2T s BE U MTXO, T 24 Tk
IEAL 1.5 h J5,7E 0. 5 mL 3% h s ST A4
Ji, MBI T 24 ~26 C B BB AT 1
Fo HAMB AR T I Ca®  Mg™* A b K
i 0.3 % J52E F B ( Sigma 7= ) , £ B K HY
CaCl, 1 MgCl, H§ NaCl &, BN L-15 3%
FESEE .75 FHEEHEIKMERESY (pH
7.5), G FERT A 0. 1 mg/L K KB ZE.150
mmol/L FjZFEA 1 mmol/L 45 & Lk
1.2 ER#HEBMEBENRELE

SRH EPC-10 i 8 R 4, 15 5t B ik
K (HEKA) it 2 AL, B0k b i 45 1
KHEAE SR AHELITENRF PULSE K
ADDA M58, BIEBEKEL N WPL AE4
7 E HBE B 40 (1B1S0F4 ) , 28 fif v AR iz 14X
(HEKA) Bi2Bhr il , 6ot , ST m R R e
AJKHRE 5 ~8 MQ, F ek i W} A 4 B v A 2R o
PLIBURIEFS T, R B HEZN B 3z, BRECH
RERME R B fE, ARAEI A M E KR A A
W ,%40.22 pm AR IR FH, AREBE
>4 200 mmol/L KC1,10 mmol/L Hepes, KOH
pH Z 7. 4; HL4% PI ¥ 9 200 mmol/L KCl, 10
mmol/L HEPES,5 mmol/L EGTA,4. 31 mmol/L
CaCl,,0. 5 mmol/L CdCl,,KOH # pH & 7. 2,
ATP DIZEMB/K BB B T vk A8 , {5 Fi B A 40
SN FR R BT T AWk B, H o EGTA [ ethylene
glycol bis( beta -aminoethylether ) -N,N N’ N’-
tetraacetic acid | 2/ Sigma 7= [ .

KWAEFR(22 ~26 T) THAT, RARAH

FOREY AT ) Sh 207 1L R B IR R MTXO
L5 ATP SURHEIETE 3, U TAC +
TAC fit X 4. 1. 3 44 ( Bruxton Corp. USA) # 17
BB ERAE T, TE B (A E A R T B 2R A
BRRE, LWEEE L HE + FriE%E (mean +
SD) FR, SHILB A ¢ i, P <0.05 AEF 8
*o

2 4R

2.1 AR MTXO 4 ffixt < F R E ATP #
R B

SEERTE X PR R A AR (R ARV 40 B v R
B K" ¥R 200 mmol/L) HitT, TR A 8
HINTE M AME AT , o 40 Mo B A v e g il
-80 mV ~ +80 mV, iR T —AFIIFHMERAR
HIFEEMHE. B THEmIMERE 40
FENTE AR B, T AMNE , 40 VA W As N A I v, 3R
TTHER & ATP 40 Hl V8 W vl 5 E 3 A BUR A
Ty ATP BFEM . TB B TE ) SME R =
G, KRIETR ATP W 43515 0.001,0.01,0.1,1
mmol/L F4H i ¥ ¥, X5 0] 28 HR AP 4 28 N 20 0
IR ATP B RN . #5574 1A B IR B, ]
LR 3 1 mmol/L ATP, W 2% 38 i 7 3 1% o
5K, ATP XHEBE A GI/E R EERMER
EFF BRI b, A7 A vl AR,
T X 385 T L O O R I WA, IR 0. 001
mmol/LATP 38 & # 3h i &l A B 2, (H FE
ATP R B 8RS8 , ATP X 38 i 30 HI VB &
WrigsR (B 1,38 1),1 mmol/L ATP T BT f 4
Tl e T I R R B T B SE e BE T . X RIIER
FER) ATP BT 411 K o 38 15 1 75 30 352 M0 40 B B
Mk, ATP U HEE (Kap) W EEE EHF
E BT RS TG 2 4 L PN ATP ¥R i 9% 17
FHHh, ARERPHNEMIRBEBRFE2RE
Ca®* IWHZIE B R BOE , W HERR 45 3 75 41l 18
HTHRBENARBHEFHAE Na* 3B
CdCl, FHIT T BE M | Ca®* W38, FTLA BB AR
Na*,Ca® @i, M Cl BEBKE—B/ABICF
U, HHESH A (4400 ~430 pS) , Tl A4
B Cl EE, ALEEFWINK MHE, HK P
AR A 0 mV, 53256 Fric R B B Bl s
A —3Y, IR IR MTXO 41 fi3kik ATP
BURTEIE (Kare) o
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Fig.1 K,,; channel currents recorded from an
inside-out patch at —80 mV bathed with

three different ATP concentration

indicated at the right of recordings. Closed (C) and open (O)

current levels are indicated to the left of the traces
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WS GERR AT UG  Fr 4 H B 4 fr
FEARIF AL, B B SH B K #% 7E £ 80 mV fL Y
B ( +10 mV) fay H ER AL IE, LR — &5
TR AR AN TR TR A R B Koare o

FEFrCRE 32 HIEET,H 7 HIR _HIF
B HRBWE—FITHRES . LRBEAIER, R
A S T 5 38 3 P IR Y W B A AR AL BR B AR
AR BRI, BT AR A B3, P
TR TRIREAS , -39 5 P ] 4548, 2R R 0 2 B9
AR (B 2, % 2) . BEERIEEER—
B ET AR, 2B FEAFHER 55, H

ME IR MTXO 4 f3R5% K, IR £

£1 #BiEEATP RESF40,0.01,0.1 mmol/L , $H#HI B EF —80 mV FHEER
FEMESE | JEE T A A (8] RO 295K A B 8]
Tab.1 The open state probability, the mean opening time and the mean closing time
of the single channel at —80 mV bathed with three different ATP concentration

B[ ATP] %L TR SPISTT R IR () SF3g% FRTI IR ()
(mmol/L) no. of cell open state probability mean opening time mean closing time
0 5 0.8652 +£0.0317 0.1792 +£0.2016 0.0265 +0.0552
0.01 5 0.6740 £0.0274 0.1552 £0.1757 0.0491 +£0.0794
0.1 5 0.4180 +0. 0251 0.1196 +0.1027 0.0863 +0.0549
(XM close)C
C
ARV TT ANV RIS TR TR L RRTEURT TRRARRIVN FRMFARRRTIERAY S L
atbgmn 0 mv
C
w W Y _W-mw —50 mV
¢V i Wl Tl IV YT
o
© b T St oW Yy 0
o
C
-80 mV
o

200. ms

B2 &k ATP JRE 0 mmol/L B, $HHFAEF —80 mV ~ +80 mV Tig R ATP HRHEERRRER

BB A MiAs i S R R, ZE AR th By C il 385K 6, O il Ak

Fig.2 K,,; channel currents recorded from an inside-out patch at different membrane potentials

—80 mV — +80 mV indicated at the right of recordings bathed with 0 mmol/L. ATP, closed (C) and open (O) current levels are

indicated to the left of the traces
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R2 BEHATP {RE 0 mmol/L it , FEHHIBIET ATP SEH#EER
FE R 9 F At [ | F 2955 ] B (8] F1 S 2 FR SRR B
Tab.2 The open state probability, the mean opening time, the mean closing time and the mean
current amplitude of the single channel at different membrane potentials( —80 mV — +80 mV)
bathed with free ATP concentration(0 mmol/L)
£l AL (mV) % FrHESE SERFFRETREI(s)  EHRHERE(s)  PREREE(pA)
membrane potential no. of cell open state probability —mean opening time mean closing time mean current amplitude
-80 5 0.8652 £0.0317 0.1792 0. 2016 0. 0265 +£0. 0552 -5.73+0.34
-70 5 0.7763 £0.0183 0.1673 +0. 1439 0.0371 £0. 0545 -4.97 £0.31
-60 5 0.5237 £0.0233 0.0584 0. 0459 0.0612 +0. 1023 -4.16 +0.27
-50 5 0.3822 +£0.0417 0.0472 £0. 0215 0.1872 £0.1315 -3.42 +0.29
50 5 0.1354 £0. 0421 0.0024 +0. 0019 0.1794 0. 1016 3.52 £0.23
60 5 0.1943 +0.0376 0.0037 £0. 0042 0.1549 +£0. 1421 4.23 +0.26
70 5 0.3514 £0. 0235 0.0078 £0. 0034 0.0768 £0. 0642 4.61 +£0.31
80 5 0.4271 £0. 0437 0.0235 £0. 0041 0.0921 +£0. 0679 4.85 £0.42
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Fig.3 Current-voltage relations curve of K,
channels bathed with 0 mmol/L ATP

The single-channel conductance at negative potentials were
( —68.03 £4.31) pS

2.3 fRPEpETNAE E BRI A AR 4 MTXO 4 i@
ATP S BB ER1EH

PERENE R ATP SR 8 18 1 8 o BELBST 541,
LA ATP YR JE 4 0 mmol/L B, B 728 £
] Eb, . B 257 400 0 RS [ AR 1 R AR AR, 2

HPRE B3 B R /E T 0. 1 mmol/L {FENE, 7
min f5iE E B R T2, &REH,0.1
mmol/L i & % 7] BA S8 BHL T K o FF 0T 3 (B
4) o FXHE— I B T HR A e 2 PN 43 IR A i
ik ATP BURSIEIE .

( I5H] close)C

iy T T Yk
(%M close)C r———7— T T B

10. 0 ph|
ZWms

B4 Bl ATP R E% 0 mmol/L K,
METE -80 mV TR RM K, B EE
F1 0.1 mmol/L 44 B 4% %8 & 19 PELEFT1E
EEAM A,B 433 F=7R 51 0 mmol/LATP 1 0.1 mmol/L
RFEVEER TR E , 2R B C iliEoH , O JyiliE
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Fig.4 currents with single-conductance of K, ,,

channel recorded from an inside-out patch at
potential of —80 mV bathed with 0 mmol/L ATP
closed (c) and open (o) current levels are indicated to the left
of the traces. A: 0 mmol/L ATP effecting on the K, channel;

B: 0.1 mmol/L glybenclamide effecting on the K s channel

XO-SG KA R F 523 Y K W W iAE S
O, B W P 2 RSB R R R 0K = 33l
Yl R MR R B S E R A SRR
FUEL T 3 9l 5 86 PO O R4 AR A4 14
P FRISIAR B9 731 , L T 5 ey ] 2 ) — 26 Py
WIEE o ARLWIDF T AR R Ky BT
BHERN . S5, HER 10 wmol/L JIH & B Al
Ja , T AR 2 P9 7 I Lk B ATP k!
T TE B T TRORE R 33 1 R b TR 50 B AR
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HIEE SR ZEWRI(R 3) . RABEREA
TS R K X — 72 R VA T AR AR R e 2

ZIRBREI W

£3 BEH ATP RE 2 0 mmol/L,$#HH BEE —80 mV Af, K 10 pmol/L P8 EEEH] F & E /Y
FEIRAEER | T EFF R e ] 0 243K A e ]
Tab.3 The open state probability, the mean opening time and the mean closing time
of the single channel at —80 mV bathed with 0 mmol/L ATP before and after being added with 10 pmol/L cholesterol

% FrsER SFIFF R E (s) SRR (s)
no. of cell open state probability mean opening time mean closing time

FEF A before 5 0.8652 +0.0317 0.1792 +0.2016 0.0265 +0.0552
HER S after 5 0.8357 +0. 0444 0.1725 +0.2157 0.0301 +0.0653

3 itig

XO-SG J&— M & ik Bl 4 I B 4 52 4 42
M, W A S B Mg aiRaSs, Blk—A&
PR BT 2 IR W R 19 4 WA R R A
JE R i B AR DR L RTS8 1E A B 4 i
SHABR B T v, B T 52 5 5% 40 A R B
ST BLR R, 3o BRI 2 22 IR IR i AR 4
LB BT R4S BZE TR R A UK ) {X
ST M 28 ( Cardisoma carnifex ) (5] vk 7k Fb #F
( Panulirus marginatus ) Ol 20 & E Xt #F
( Fenneropenaeus chinensis ) ") BB F 4 2 P9 43 W4 40
MBERT T B S SE . XF B Sesh IR s 22 9 40
WA FfS K o 3EEIE HI B ST R R ARIE o

AR BRI T2 Z IR MTXO #f
LN b Ky BIERFTE. Kap BIER
A 2RSSR, R AR K, AT S & B
BRI MTXO &N B Kare BIEHR TN
(—68.03£4.31)pS(n=7) , BEHEHHHNMERK
H, X ENR AR EENET™ REXRED
CAl K4 Ko BB M R AAT R, B
T K BIERA Z NI ATP 5220 H AR,
FRUAAR LB R R A i BoR 2 T ] Sh i 0
%, KBRS THEF BRIKKE ATP
(0.001 mmol/L) B, ] L% 57 WA B K prp i IH HL
WP . 1EHE ATP ¥RE RN, ATP 338 E
HIHHIE ISR, 2 40 MO AW ATP i 0. 1
mmol/L /5 , ERAKIBA BB K Kare LI HE
— R SEER & B 1 mmol/L ATP #1 0. 1 mmol/L
VERERE T B R RE T K are FF AL 30, X R R
F) ATP W] 3] K e 38 B 95 S35 06 40 T 19 2%
ik Ko FITHEERE AU BB BT RR AU 5
KRR, TERN MTXO iR X Kar

IE , PR AT B AU S X IR WA 2 2 IR
B WS TE B A SRR A o BB RE R B
W LREHER A BT, BA LR 8 A W
FEF H B K prp 18 3 155 37 A2 RN, B JIEL
BERCA AL RN K EIE X — B R H AR
MW EH SRR 8. FCEREAN
{8 SR A2 B8 BhIE A (R B A R T AR
W2 P2 R I8 3o
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isoforms in the X-organ-sinus gland complex of the

K,1r channels expressed in the neurosecretory cells
of MTXO in the eyestalks of Eriocheir sinensis

ZHANG Zi-yi', YU Ke-li', SUN Jin-sheng'~*

(1. College of Chemistry and Life Science, Tianjin Normal University, Tianjin 300387, China;
g Ty 7y, Y 7y,
2. Tianjin Fishery Institute, Tianjin 300221, China)

Abstract ; Sensitivity to 0 —1 mmol/L. ATP of K, channel in the neurosecretory cells of MTXO in the
eyestalks of Eriocheir sinensis was observed with inside-out patch-clamp method and properties of K,
channels were studied with selective blocker and steroids. With symmetrical 200 mmol/L K* on both sides
of the excised membrane, the single-channel conductance was approximately 68 pS and the reversal potential
was observed. These channels had a weak inward rectifying property. ATP applied inhibited channel activity
in a concentration-dependent manner. The K, currents can’ t be reduced by depolarized stimulation when
concentration of ATP is greater than 0. 1 mmol/L. Moreover, opening activity of K, , was blocked when 1
mmol/L ATP was applied. The K, , channels were not obviously affected by cholesterol, but they were
completely blocked by 0. 1 mmol/L glybenclamide. The adenosine triphosphate-sensitive potassium
channel, termed K, channel, is characterized by a strong inhibition of channel activity by intracellular
ATP thereby coupling the metabolic state of cells to their excitability and regulating a variety of functions.
These results indicate that metabolic state of MTXO has feedback regulation on the secretion of
neuropeptides hormone. Cholesterol can’t control secretion of eyestalks hormone by affecting K, channels.
Key words: Eriocheir sinensis; MTXO; neurosecretory cell; ATP-sensitive K* channel; patch clamp
technique



