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Abstract

AIM: To investigate the role of potassium
channels in Dendroaspis natriuretic peptide
(DNP)-induced relaxation of gastric antral
circular smooth muscle of guinea pigs.

METHODS: The spontaneous contraction of
gastric antral circular muscle of guinea pigs was
recorded using a four-channel physiograph. The
contents of cyclic guanosine monophosphate
(cGMP) in gastric antral smooth muscle tissue
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and in perfusion medium were measured by = ¥ % % #
radioimmunoassay. The whole cell patch-clamp
technique was used to record calcium-activated
potassium current (Iyc,) and delayed rectifier
potassium current () in gastric myocytes iso-
lated by collagenase digestion. : (NP)

RESULTS: DNP inhibited the spontaneous con-
traction of gastric antral circular smooth muscle
in a dose-dependent manner. DNP at concentra- - Vuolteenaho
tions of 1, 10, 100 and 1 000 nmol/L reduced the

amplitude of the spontaneous contraction by  ,\p

35% * 6%, 54% + 6%, 78% * 13% and 94% * 6%,
respectively. LY83583, an inhibitor of soluble
guanylate cyclase, significantly blocked DNP-
induced relaxation of gastric antral circular
smooth muscle (reduced amplitude: 42% + 6%
vs 60% £ 4%, P < 0.05). In contrast, zaprinast, a
cGMP-sensitive phosphodiesterase inhibitor, po-
tentiated DNP-induced relaxation of gastric an-
tral circular smooth muscle (reduced amplitude:
72% * 7% vs 58% * 5%, P < 0.05). DNP markedly
enhanced cGMP levels in gastric antral smooth
muscle tissue and in perfusion medium. DNP
increased the amplitude of Iy, at 60 mV by
62.31% * 3.22%, but decreased the amplitude of
Iyyyat 60 mV by 18 + 2.3% in gastric antral circu-
lar myocytes of guinea pigs.

. DNP

CONCLUSION: DNP relaxes the gastric antral
circular smooth muscle of guinea pigs by in-
creasing Iy, in a cGMP-dependent pathway.
Iy may play a critical role in regulating resting
membrane potential in gastric antral circular
myocytes of guinea pigs.
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35%+6%. 54%+6%. 78% +13% 94% =+
6%. 10 nmol/L LY83583

(42% 6% vs 60% 4%,
P<0.05); 100 nmol/L  c¢GMP

Zaparinast DNP

(72%+7% vs 58%
+5%, P<0.05). DNP

cGMP . 10 nmol/L DNP
, 60
mV 62.31%+3.22%,
, 60 mV 18%
+2.3%.
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N s BRSO, DRt A R S
PEGERR . BEIR IR M. FARJG K. £
BT I REREIG 45 A fE(multiple organ dysfunction
syndrome, MODS)[1] {5 J1 bR &5 /2 5 DL, 2k
i, T E R R R TE R, H AT W H G R A
17 T-BL. 8K ik (natriuretic peptides, NP) /& HA7
WG R I 2 SRR, AR B 4836 T 2X
SAEAFRAE M. B H W18 1k, NPHIRAFEL 5
#h JR ik (atrial natriuretic peptide, ANP), fixidh Rk
(brain natriuretic peptide, BNP), C44# K )k (C-type
natriuretic peptide, CNP), D24} J& ik (dendroaspis
natriuretic peptide, DNP), VNP(ventricular
natriuretic peptide, VNP)HIMNP(micrurus

natriuretic peptide, MNP)™, 3= 55 A4 F Ty fit L F)
PR~ FVR S BP AR  FERA I He R = i ot
STV Vuolteenaho®%D 1 YAE K BRI 5 AN
NN I T ANPE) S NPT, i FINP
11 7R P A SE % A S A = N = 1K S
1FSENPAZ 4R (natriuretic peptide receptor, NPR)H
3Ff, HINPR-A, NPR-BRINPR-C. BRI #H 515
T IRINMUBRAH 255 (1 45 G AL, TS FHHWA,
NPR-CYE A — Pl BRALSZ AR R AEAE . Cuits™
K B RS2 R IBOR P o LA 2 b R BATNPR,
Crane iU AR ILAE K U iTE N WAF/EAANPR
Je KA KA S i ] A NPRAAFAE. Chijiiwa
S B UR ILANPREFN I P US4 B Y,
ANPXE W30 1 AT B T2 P iR E R
SCHCAR, I KB LI W AN i e i 55 45
WAATE 3 E T I iE i S iz g, AFRAT
PAFE 9T & BLCNPHIE K Bl . KRR
SEIEINLE RIS, Horpoah N H ST
B AP A PR R R e s T o6 K B 2R TR
JUUE A4 0 s 40 A T B 58, JF R0 E
S H AR R B R A B R I AR
TE . XL W RO 32 2 1A AU AT A
JaE 22 S 1y H AR BRI A 22 . B0 0 7 AR RF 40
TSR VAR Y AR (S 74T S <2 S T e
LA WA P TE BT o U ). BRI BRI E
DNP 1 5 5 ) 2[R 28 RE AT WA, I H.
cGMPE S5 g P A . AW B 718
ik DY TE A= BEAC AW ZEDN P X IK B B 32 R TR AL
R AL 5 B0 B 5 0, TR e 2 5 AR N 7
DNPAE T 1K B 5 S50 TR LI 2H 23R E i
cGMPI1)F &, JFH 40 AR I sk DNP
W B ) HAIE 2 R KOS R, AN EIADNP
YT E B IR AL

1 SRIRSEA

1.1 40 LEWG/BJIK i, MEHMEANPR, 4515300 g
+50 g, HAGEERIES POt H Shn
(50 mg/kg) BRI, BEASSEEG T B8 AR AN,
1.2

1.2.1 T g )
(50 mg/kg) BRI IR BT, T el I U B T4
ARG IO, 25mRZE BT WEATIUZ, 7R
T B KA U7 ) BT R R A AT LA (L
2.0 mm X 15.0 mm), ¥ 5 K505 n) BT HU A 20
ATWL BUR FIILARTBCE T 28082 mLI/ME A,
R 55 B — BRI, UL IR — i gl [ 2 7
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A 100 - B 1001 q 1 DNPXIEAE w4l# 4 2
5 2 I T BRRPNELYE
E s < 80r RSB EDIEAN. A:
S b E d DNP, ®P<0.01 vs DNP
2 60F T S 60r T .n=28B:
a IS
IS S d DNP, %,<0.01
S 40t = 40 T
S £ fe) 7 DNP
s & 20 :
g 2r 1=
c o
8 © 0 cGMP
0 1 10 100 1000
DNP DNP (nmol/L) DNP

PE R /e LT 5 — i I K g gy L (TD- 100 [ B2 Lys3s83 DNP
1128, FIA), Sl SN AR R OO THER | i p
Wi sh. BEA ML /MEGA AR € 8 & UK

IEURNITINN [N N S - T FEE N =2
T4 P, 3050 1 325 B (WC/09-05) e Ay 60 a f]‘; i %35 "
R FFAE3T.0 TH0.5 C, SR IFIATTILE % 40! T DNP (1=6).
/>0 5 40 min.

. . 20

1.2.2 cGMP o M FH U Ho 5 BRI 4
LU 2 i A~ Bl gl L e A
//\ﬂED/E/JIL/ﬁEPCGMPn H. ’{ﬂ'/ﬂ//\tﬂﬁwé/j7 5 EX 0 DNP DNP+LY

IR, BU100 LI R4 b I bR A
FARIE 251 c GMPARHE S 100 WL A 5t 85
A5 52 bR AS 5 bR e 5 5 c GMPEE R I B A Sk
G5, DEFSA SR cGMPE 5 Hiik 7 4
PRGSO, vl B8 ar DL e bR e 1 c GMP Y
UL A o, AT TR B2 oF S50 0 s A 5 4t
gt 3 17 W A2 bR A cGMP I 2 i
1.2.3 . RS0
mg/kg) R 24 5, L BY Y S N S i
FIRITCES P S S Bk, AR5 73 B AT IUL
IR FL A B LA LA (1 mm X4 mm). LS
A4 CHIK-BIEH R AFZI15 min, 2 530K
NEBA36 CWHAHIME h AT S . WA
J& H10.1% 1) TR J5U R 0.1% 1) it 75 B b
0.15% 19 JiR 8 1 51 771 F110.2% [ 2= 13 1 8 1
N4 mLICHS [P S SSE M AL LI, B 1 45 K,
B AL LA N4 'C K-BW TR AE, 7E5E
50 FFH A 0 R A R R T UL AR BT A5 2
53 B IR SR . DL 40 A (0.1 mL) P-4l
T8 8 B EL(IX-70 Olympus, Japan)si & i)
VETRE IR B, £510-15 minl T % 2R R S,
BTG THERL(2-3 mL/min). SR )5 HIHE R K
2-5 MO BES AR IEATS-10 GQIF T IR B2, 45
T P YA RN S IR A 2R A L Al ik A x opatch
1-D AU B BOR ARl 3%

T 41l B fimean £ SD2K
Feon. LA 4 i 1S FHS PSSl HL it {5 78
Clamp Fitl0Fgevt, S5 45 FoR H R AR ] Hr)e
AR50 FIZEL ) LS e G, LA J 3 2 S b
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HEP<0.05. AN SEEG R AN RIS H A
[EE4 €N | S A R NU R HE 2 €71

2 BR
2.1 DNP

WAL & IO I 540 min/e
A AR E LA 4 e, B U410 nmol/L
DNPXJ K BE 52N B A 46 75 30 1 5%
M. 25 TDNPJG B &M 46 H 252 2306, A
[F) 551 2 D NP B A, I S B OO &
1. 10, 100. 1000 nmol/LIJDNPHIHI H % 1
Wit FE, ILAMHIRE BE 43 0k 35% £ 6%, 54%+
6%, 78% *+ 13%F194% + 6%. H: AR = EERT1 000
nmol/LIFIDNPJLF-5¢ 43l 17 A M4 15 2h (]
1A, n=238; K|1B,n =6).
2.2 DNP cGMP o NE7NA
DNPHIHIIE &S 20 7 BIALH], #9156 H 10 nmol/L
(1) 5T TR AL B I LY 83583 40 215 min/F,
DNPXJ K B SEIRAT L A P4 vt 3 1 4 a1
AN IR ek 55, Hh SR FLAlZ5 T DNPIN I H160%
+ 4% 59 £1142% £ 6%(]2); 17100 nmol/LI7
cGM PR 1) 8 i B 411 7l Zaparinast T AG 2
15 minJ5, DNPXTE SEERT L E A4 14
RN I i PR Al 2 T D NP I 58% + 5%
SR 3 72% 4 7%(K13). 48, FHBUR AR
BN E TDNPAEH T K U ERE LN L4
ZUFIE AT c GMPHI 1, 85 R K cGMP
RN (E4).
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LA 100 - 3 Zapa- DNP 10 nmol/L
» DNP 5 rinast¥¢DNP
Tx(cay 80 T MHERS
60 - T AW YEE
Ay 0980 1 "AL %100 mvV
40+ *P<0.05 vs 100 ms -60 mv
DNP (n = I =12 b
20 6). 20 5 DNP 10 nmol/L
0 DNP DNP+Zap L5
A 4 SE 1.0+
d
0.5
i L i
3 a
o 0.0 -
9_ 2 L Il Il Il Il Il Il Il
> -40 0 40 80
? Membrane potential (mV)
a 1+r
B 5 DNPHEBEBSSWFA -GS RFEROVFID.
0 ‘P<0.05, "P<0.01 vs (n =8).
DNP LY  DNP+LY
B r _
20 m VIR ERIRE £ E+100 mV, FF4E400
0s d ms, TARABIMEGTA 10 mmol/L, &KX 24k
1 a LRI A 10 sHR S B0 N M %210 nmol/L DNP
o6l - R B SER BN ) [R5, 4508, 10
o
S04 H18% +2.3%(/&16).
(=)}
) -
§o02} 3 itie
TEARWIFTH K ILDNPA K 5L S22 LA K
0.0 W i 2 B R AR R, O B ) S A
DNP LY  DNP+LY . o N o
KA. SRR B 40 )7L Y 83583 H X 41l
B 4 BHARRERPCMPSE. A: ) B: (7 DNPXIE )y 40 fi 5 I e GM PRBURS (1) B 12
— a . d
=6). <0055 DNP 3 '£<0.01 v B IR Zaparinast 18 SRDNP X 1 54 77 ({40
i THIRLN: . DNPA I 38 4% 0B F U4 40 88 2
2.3 DNP Tk H Tk

R DNPHNEITE 80 ) 1) 7 E pL], se
T DNPX KB SER B FL o IR, A%
g4 A AR I R BT R, e i BRI AE-60
mV, Bk L RS -40 mV TR, BLAE20 mVIT)
B KR 2 AL 224100 mV, 3545400 ms, &K
FA AL RS IE B R 10 sTIAR B R W% T DNPXY
JE LS ST LA 7 ¢ o T EM. 10 nmol/LIY)
DNPH] @8I L B 2T .y £60 m VIR
BN IR 4 62.31% % 3.22%(1&45).

2.4 DNP Tk JK LS 52
ITENL EBR T T PMEAT T3 — TR I8 E R17 -
ARSI IR EE T DNPXF v (R RE . 76 HL R AR
HI7E-60 mV, Bk HL R HION-40 mV TR, LR

LANITE S NSR=E 278 AINE T (D

DNP & A —Ff 5 g 55 3 P 2k R 1938
AN RIER AR KSR, S FDNPI#EIL &
PO R, Ha%s " W50 R B DNPIl
b 38N B e 1-2 52 Iy LR BE 5 RS 1R LR 45473,
A ABATIE BFIDNP S L WL B P8 T2 4
RATDNP A F0BR B RN, 75 Witk I
TDNPAZE. Kim25E" 1 kil T DNPL H i1l
ReZ [A][F 6 &, IFSIDNPRGAETE T K Bk 45
W, VE R R O R W sh 1. AERRATTLAAE
TF 5T b e LA T BRI TS 2 5 J LI 280 J 2 AR
U N 3545 B R K 52 AR A7 AE, IX B AF B T DNP
58 mIes SRR, AP K BIDNP
PR BB FEH N A R AR S 5, X R
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