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Forskolin inhibits spontaneous contraction of gastric antral smooth muscle in

rats
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Abstract: The aim of the present study was to investigate the effects of cyclic adenosine monophosphate (cAMP) on rat gastric antral
circular smooth muscle function. Forskolin, a direct activator of adenylyl cyclase (AC), was used to observe the influences of cAMP.
Multi-channel physiological recorder was used to record spontaneous contraction activity of gastric antral circular muscle from Wistar
rats. And ELISA method was used to detect the change of cAMP production in perfusate. The results showed that forskolin concentra-
tion-dependently suppressed the amplitude and frequency of the spontaneous contraction of the gastric antral muscle, and lowered the
baseline of contraction movement significantly. Forskolin concentration-dependently increased the production of cAMP in the per-
fusate, which showed a significant negative correlation with the contraction amplitude of gastric antral ring muscle. The inhibitory ef-
fect of forskolin on spontaneous contraction activity of rat gastric antral circular muscle could be blocked by cAMP-dependent protein
kinase (PKA) inhibitor H-89. These results suggest forskolin increases cAMP production and then activates PKA pathway, resulting in

the inhibition of the spontaneous contraction activity of rat gastric antral circular smooth muscle.
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cyclase, GC)- M W% &4 (cyclic guanosine monophos-
phate, cGMP) {5 5 %% 3l 0 K Bl K AN -
LB Rz sh Bk E . g
cGMP 17K 28 1 4 GC 0 1 A8 Js R4 e 1 —
I (phosphodiesterase, PDE) 4 i [ 4 A~ ik R ik 2
Bl V- LUAERF A0 i N i 4k B2, T PDE A S 4
%% ¢cGMP il cAMP ({115, CATIIE R, cGMP
18 1 AR (1) cGMP- 2% iy 1k PDE2 Fl1 cGMP- ]I
il PDE3 i & 4 H 40 Jid 4 258 B9, Karnam 2% 1)
MR R A, 7EHFIE L cGMP Fl cAMP 2 [H]£F
FEAZ X5, cGMP it 3 40 ] PDE3 4 i1 cAMP.
K, Karnam 45 © #EJ NPs A n] Gg i i 18 15 41 Jiy
W cGMP ¥ J& If) i 42 5% Wi PDE (136 1, LU 15 41
M cAMP ¥ FE, 206 B P LA R AR IZ 5)
EIFTEH . (HIZEXT, cAMP X i WLk 4i iz 5)
RS VER, DI VR SR AR, A7 AN TR 1) i
e R AR SCRUE I USRS &P L, cAMP
Bom L- R IE, R BT L e i T
1M Kim 25 OV8JF 57438 76 B 1 UL, cAMP il i 5
i PKA | L- BE5I85E, H06F i L. m
IR, R cAMP J2 AN S A4, 6 TEAE
WP AR s T AE R, AR AEAN [ 5
gk Ro T R cAMP X5 T LK 4 12 ) 1)
AR, AHE IO S T IR AT IR B AL B (adenylyl
cyclase, AC) H 3% 771 Forskolin X B 44 K il ' °F
WEIARIZSER, FRRIP R T HALH].
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1.1 4. @5 Wistar X, HEHEAH),
AT 200~220 g, [ REI K A7 BR 2 0 S 06 B ) R
fito B Ty R Sl K 2F B 2 B B 2
fit#E. Forskolin Il§T-3% [E BioVision 2\ 7 ; H-89
F 5% [E BioVision /A A ; Kreb’s ¥ (mmol/L) : NaCl
118.KCl14.75.CaCl,2.54.KH,PO, 1.19.MgSO, 1.19.
NaHCO, 25, #i % ¥ 10, 78 LL 95% O, Fil 5% CO,
()R & A M, HCLI Y pH 2 7.2~7.4 ; cAMP
Direct Immunoassay Kit 4 F-3% [E BioVision 23] .
1.2 BEMERHE  DOCREGEMMEE, 5
B ORI S, BT G b, 2SR
A, SRR 4 °C B BANT) Kreb’s W, #Y
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Kreb’s ¥ FLHESAE T, —umlil e feth ety b, o)
— i 55K i BE gs (JZIOI-H- B Lok Sy e ge, |
FECHr AL i B A IR A T ) AHEE, A8 AR R IR
7K 2% YERFAE 37 °C, RSt 45 95% O, F1 5%
CO, MIRG S

1.3 IFEWEEFRZIER SR, IR
FI) Kreb’s RS T iF 7 40 min, F7NL% AR ME
Weds s A ke e i, B DY AR RS Sl R R AR
(RM6240 B Z 38 L PRAE 5 R A AL TR R 48, A s
J ) WK P4 iE s . I AR
T IMAAN R BEIY Forskolin (1 x 1078, 3 x 1078
A1 x 107mol/L), M %% /i A\ Forskolin §i i 5 min
LA WA 7% 2 IWCAR BRI 0% S 5K T3 A8k FF i 5k .
SRS EVERP BN 1 x 107 mol/L [f] PKA
014 71 H-89 il 4b ¥ 5 min, T HIA 1 x 107 mol/L
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AN Aa e . A Sk AR Il sk, BAE
W RE T, A ULAC G EE I H B RF AL A .
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% T J5 H cAMP Direct Immunoassay Kit 45 & FriY
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Fig. 1. Effects of forskolin on the spontaneous contractions of

B FMIFRIIL A A S 3h K

gastric antral circular smooth muscle in rats. 4: Contraction am-
plitude. B: Contraction frequency. C: Baseline decline. Mean +
SEM, n=6."P<0.05, P <0.01 vs control. *P < 0.05, #P < 0.01
vs 1 x 107* mol/L forskolin; “P < 0.05 vs 3 x 10°® mol/L forskolin.
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AT T U 1R PRI AT B S N %, N &k
J& Forskolin Ji [ 4 4515 43 3 Ky % B 11 (87.5 +
1.6)%-(81.3 + 1.8)% LJ &% (68.8 + 1.8)% (¥4 P < 0.05,
Kl 1B), Forskolin X1 WLIK & 1 W80 45 45K 1)
FHEIEH BA R RNV SR (F1B) ;. B EAIEF
TR AEIZ B SE 28 TR RE W] e R %, I A5k
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375+2.6 UL % 498+ 2.8 () P<001, & 10),
Forskolin X} P75 LI [ & T4 B4 11 A A
ARV KER (B 10).
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mol/L Forskolin J& #E ¥ ¥ *H AE 5 1) cAMP & i 3%
% (P <0.058 P<0.01, 43K (0.156 = 0.009),
(0.282 +0.011). (0.358 = 0.005) pmol/uL, HAT#| &
WK R (B 2) s HXMTEE R ER, AR
[ Forskolin J&, ¥ AE B ¥ cAMP 12 fll S 52
WA 4t & 522 UG (r=-0.7, P < 0.01).
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Fig. 2. The production of cAMP in gastric antral smooth musle
perfusate stimulated by different concentrations of forskolin.
Mean + SEM, n = 6. "P < 0.05, P < 0.01 vs control; “P < 0.05,
#P <0.01 vs 1 x 10°® mol/L forskolin; P < 0.05 vs 3 x 10°* mol/L

forskolin.



F UM% Forskolin K i B AT WU A & M 4612 5) 227

Ar i R EIR 2 (27.13 £ 0.56)%, H-89 kb2 )5
FEHN 1 x 107 mol/L f] Forskolin, 17|53 K [% 4
(23.97 £0.53)%, Z=FHABENE P <0.01)( K 34);
Hilt 1 x 107 mol/L ) Forskolin X i 4 4 % () 11
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Fig. 3. Effects of forskolin (FSK) on contractile responses in the

TN

presence of H-89, a PKA inhibitor. 4: Inhibition of contraction
amplitude. B: Inhibition of contraction frequency. C: Change of
baseline decline. Mean + SEM, n = 6. P < 0.01 vs FSK.

2Ny (29.85 £ 1.72)%, H-89 FiALFL 5 FFIIA 1 x
1077 mol/L [#] Forskolin, 41 i|#% T B4 (20.27 + 1.65)%,
2= HAT WM (P < 0.01)( K& 3B); Bl 1 x 107
mol/L f] Forskolin 4b 3, ¥ LA I BE 4 T A 1
JEK 47.6 £2.7 ; H-89 TRALER 5 FF I 1 x 107 mol/L
ff) Forskolin, J&Z& FRFERL NN 32.7 £2.7, %
SHARENE P<0.01)( B 30).

3 itig
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