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Inhibitory effects of genistein on contractile activity of isolated gastrointestinal smooth muscle in rats”
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Abstract: Objective To investigate the effects of genistein(Gen) on contractile activity of gastrointestinal smooth muscle of rat
and explore its underlying mechanisms. Methods  Gastrointestinal smooth muscle strips were taken out from rat. Each isolated
muscle strip was put in a tissue chamber which contains 5 mL krebs solution and the motility of muscle strips was recorded simulta-
neously. At the same time the CaCl; concentration-response curves were done. Results Genistein reduced the resting tension of gas-
trointestinal smooth muscle strips and decreased mean contractile amplitude of gastrointestinal smooth muscle strips, which were
dose-dependent. Phentolamine, l-NG-nitroarginine, glibenclamide, SQ22536 partially blocked the inhibition of puerarin on the con-
tractile activity of the rat gastric body. Genistein(1. 00 pmol/L) had no significant effect on calcium-dependent contraction, while
genistein(50. 00 pmol/L) markedly prevented contractile effects of CaCl, on body of stomach. Conclusion Genistein has inhibitory
action on the isolated gastrointestinal smooth muscle strips of rats.

Key words: genistein; muscle, smooth; gastrointestinal motility ; Phentolamine; L.-NG-nitroarginine ; Glibenclamide ; SQ22536

138 Bl )& 32 # & R IR 9 i — Fh &2 2% = R is 3,
I ALIE R HE R AR EE AR B i 2B Y
EERM—ANEEGIEHEHE. PR kB DR H Wiz
A AT BB B RSORE /) o i ) 98 2% 2 ok W T AR 4
B2 — RS Z R LA YR BT B A DR PR FEAE
AT HA PR R B BB OR R AL, BRI g S
FESFAE AT . AR N A K ok STk A 3 4 ) ME S R e kR R
(genistein, Gen) Xt Il 45 - 5 WLAY 52 0 T (B H 85 4K 5 B F
T LW 48 375 3 52 Wi A 40 L A b o AR SOMLER G B R R R KR
IR 8 1 L4 5 Bl B R e IE R LA
1 #MRt5AHE
1.1 B Gen, # % 4 Ik (glibenclamide, Gli) , SQ22536 . i
Z-$i 8] (phentolamine, Phe) , 77 Jie-NG-fiff 3 45 2 iR (L-NG-ni-
troarginine, L-NNA) , FiRZ5 8% B — B W (Dimethylsul-
foxide, DMSO) , 25 5 ¥l § Sigma 2\ & .
L2 g MWL f e @ REMETE SD KR, BT & 200~
250 g IO HIAN B 24 h PO, Segen i H k8 & s
SERPBCH A 8 L CE T & A Krebs W (NaCl 120. 6

x  EETIE 5K E2E R HAER IS W H (2013-RY-6) ; Hil & B 7 A S B2 3 £ %W 55 H (1010RJZA111) .
2R 41980 —) PRI A0 . 32BN S 5 R AL A 26 R i 2 D RE R A gT . &

mmol/L,KCI 5. 9 mmol/L,CaCl, 2. 5 mmol/L,NaH,PO, 1.2
mmol/L,NaHCO; 15. 4 mmol/L, %% %% 11. 5 mmol/L,MgCl,
1.2 mmol/L,pH 7. 4) i85 R M, 1% 3% ML rh $: 82 4L v 95% 0,
5% CO, WIRASAE . MBS H ST 18 AT L5,
B WLAARA 2 B E T & 37 C Krebs i By 15 35 7 W VLI L 45
T 1 g BRI . B 20 Sp B 4R 13K Krebs .37 Ciid
17 20~30 min, fif JJLIA AR AS 1 2 AR 8 IR HEAT 905

1.3 izl Gen R RRMZS3. nzyakg A 2 min,
SRk E 45 & 0.01,0.05,0.10,0. 50, 1. 00,5. 00,10. 00,
50. 00 pmol/L. LK1k 6 41, (1) Gen 4 . EFUIN A [F ¥ &
) Gen; (2)Phe+Gen 4 : il A 1X10° mol/L #J Phe 5 2 min
ERIMARN R HE B Gen; (3) L-NNA+Gen 41 A 1X107°
mol/L B L-NNA J5 2 min 2F 1A A ¥ E B Gen; (4)Gli+
Gen #H A 1X107° mol/L Y Gli J§ 2 min R AN A [7] #
Y Gen; (5) SQ22536 4+ Gen 41: fit A 1 X 107" mol/L i
SQ22536 J5 2 min Z R A R e BE 1Y Gen; (6) DMSO 4H Chf
BRZD « BRBUIMAA R e B2 1) DMSO,

1.4 GEil2 b3l vh30 45 250 45 - 31 L% 1 7 0 0l 46 i 1

EE® AN
EIFIEE , Tel: (0931)8289109 ; E-mail : lihf@lzu. edu. cn,



1544

S 149 9 8 7 Ay ot BEAE L DA A YR 4 24 0 I 0L Sy 200 1
*Eﬂcﬁ%%ﬂlﬂéié/%&ﬂcﬁﬁﬁ—(x&ﬂ“{ﬁfxﬂﬁ{a/xﬂﬁﬁ
X100% , K FH SPSS13. 0 # A AT HUR 43 HT T RE BB LL 74
s RN CHB A S HBILBHAR R 200 K%, L P<
0.05 K2 A Gt %8 .

2 &% B

2.1 Gen XK BUR & B B 7 UL 2% B & W40 TG 3h 1 52
Gen 5 e B2 AR st 30 k) 5 1 SF 8 AL 4% A0 A0 4 5 7 i/ G ik
G RS B PRl L DL 1, 2

- FHAFE  (umol/L)
2 T 4 F v 3 .
64.00s 0.01 005 010 gs5p 1.00 500 10.00 50.00
A MM“"MMMMM”'Hﬂ'MM'M P )

B St A A AM AL AN A bl rititee
MMM s

A B TR C B 5.
B 1 Gen 3 X R B i B 15 T /8 AL K W4 7 3 80 %40

+f’§5? © 0.0 nmld
N © 005 umld
9 0.10 umol/d
© 0.50 umol /AL
S 1.00 umolA
* 2 500 uml/L
©10.00 kol
50,00 urolA

8

TREESEE®)

*,P<<0. 05,5 DMSO 21 #] L% .
& 2 Gen X ABREGESHEBMEWAEKNE
W 48 iR B R 1E B 52 i

L-NNA+Gen2H
0.01 umol/L
0.05 nmol/lL
0.10 nmol/L
0.50 umol/lL
1.00 umol/L
5.00 pmol/L
© 10.00 umol/L
2 50.00 umol/L

ssoooo

HNTIHES L)
g8 388s883 o

o

o 0.01 uml/L
© 0.05 uml/L
o 0.10 uml/L
@ 0.50 uml/L
© 1.00 uml/AL
@ 5.00 uml/lL
©10.00 umol/L
©50.00 umol/L

L
5

8

TASHRIE B L)
8

g &

: P<C0. 05,5 DMSO 4tk ;% : P<C0. 05,5 Gen 41 .

A 3 Phe #1 L-NNA %} Gen 15l K R B4 B 7
iAW LK S R 4R R
BRI R (T L)

2.2 Phe # L-NNA X} Gen 1)l < B2 14 B & B & 456 1 3l
BISZME SO A BEL BT 3 Phe (1 X 10 ° mol/L) \ L-NNA (1 X
10~ mol /L) X} 5 {41 WLAR B W46 5 3 JC5% WA 2 min J5 R
BUMAZ WP Gen, 2§ Gen WX F] 1. 00 pmol/L B Phe
+Gen Fll L-NNA+ Gen 41 JJLA% B9 W4 5K 01 IR MG 2 080/ s A
F AR R AR LB A TR — W& BE 19 Gen AR B /1N, T
& 3,
2.3 KEFIZRNEFN SQ22536 X Gen il K BB 44 & B & I
ARNG B RE B BEL B 3R A% % Rk (1< 107° mol/L) .

ETREF 201455 A% 43 5% 138

SQ22536(1X 1077 mol/L) X & 4 - ¥ L 4 19 Wit 45 36 2h 7E 5%
W, 2 min J5 B B RUIMA KK Gen, X Gen KL F] 1.0
pmol/L Bf Gli+Gen Hl SQ22536+ Gen 4 JJL 4 1 e 45 3% J1 48
W B0 /0N o LA ) AR 06 R L L B BRI ARl — R B Y Gen
R AR e /0N S DL 4

Genz HEFIRARRERARZLE 5022536+ GentH
7 © 0.0 umll
é © 005 umllL
< % 8010 umlL
e / © 0.50 uml/L
P % 8 1.00 uml/L
i _ % 2 5.00 umol/L
s % ©10.00 umol /L
= é ©50.00 uml/L
B Z
# 7
*
-80
0 © 0.0 umll
2 ©0.05 umlL
= -0 o 0.10 uml/L
& @ 0.50 umol/L
i 0 ©1.00 umlL
L @ 5.00 uml/L
[ ©10.00 uml/L
% 850,00 uml/L
i
=
F
B
-50

*:P<C0. 05,5 DMSO 4 AH H e ;% : P<C0. 05. 5 Gen 4 HH HLEK
B 4 1% 5 % IR .SQ22536  ICI182780 0t B & 253Xt Gen
P %) K BR 25 4 5 B 08 AL & W 48 5k O R W 4R
W) EHIRIER R (T L)

2.4 Gen Xt CaCl, JIT 8UK BB & B M e 47 m s i il fE
CaCl, (1X107° mol/L ™" X 10" mol/L) [ & % i 5 , % A 72 IC
FEW ) EGTA 8% Ca® ) Hfa i 30 min JF . #J6 Ca’" & K*
(8X107% mol/L) 7 PGy il H B A% £k » 20 min J& , DL B AR B 75
HIE CaCl, (1X10 " mol/L " X 10 "mol/L) & % th 28 . SR )5 A
o Ca®* W Bk 3 é%‘ﬁfr@lﬁ,ﬁ T A [F W JE 1 Gen
(1. 00 pmol/L.50. 00 pmol/L), #5#4H] 50. 00 pmol/L Gen
fili CaCl, Myl LA T AT B i AL I, B % CaCly
B e BE 384 1, 50. 00 pmol/L Gen Xt CaCl, f7 808 & K 5L 17
T LA 205 1 300 ) P R B S S B A e A R . {ELLL 00
pmol/L Gen XF CaCl, FF 8 FUES (4 B I - i WLk 45 16 3h G 1

q,p%%l’é—] Do
150 1
=@ Vehicle
~# Gen 1.00 umol/L
2 1009 =&~ Gen 50.00 Hmol/L
kS
=
1§ *
8 504
0 T T T )
-5 4 -3 -2 ~1 0
LoglCa0L,)

“ . P<<0.05, 5% AL M HL 4 .
& 5 Gen 3t CaCl, T BEAE AR S A4 A& I

3 it it

AR SO GEFR W, Gen T L 52 500 £ 40 4 b 40 o) K B 1k
A LG 3. N Z R B FEE FS S %A
JE R LA AL

B LIEEEME LAEE LRER « 13 2 AR Z &K,
5-HT Z i & FE P, i Ca K @il g 2 M EhE
WEZE . MEHFE MEEERK., EWENGTFEZEE. N



EREF 201455 A% 43 5% 13 B

B DR R b RROR R R S RO A M R L R M AR
GOV E-Z KR A WG 2 A 6 Ak Y 2 AT i 1k
GTP #4t K cGMP,cGMP fHJf1 3% 4 Ca™" #e i BEAK . 51 B 1
- T ALA 0 8 A S BT B A . T R R AT 2 Y 0
WIRBERE PR R ' DR E BRI s sh T RE Ml . BR 2 g
3 /NN 5 RE A5 B0 20 TE PR 5 L 22 B T 5 1S 10 /N i H 2E T
FE U, DG 25 B0 A 51 Y /0N 1 0 ) RE IR TR, B /1
5 AR HE /NI 2 i AR T 5 RHL BT 2 2 il 2R 450 sl ) i 3 Jek
MAEEREX, 5 5-ROERAEXRRZARFY. ARG E D
T E FIREAE o ZRF B Phe J5, 8R4 E 00
VR FE A B 2 A%, SR AR RS AT REE B L AR R AE o IR
%45,

55 2, SCHRRTE NO {7 F 4355 5 I AE N B B E) Af 28 A, 3
AT LM ST o 8 AT 9K L ACHERS AR (L-arg) F1 O, £ — R
A A B (Nitric Oxide Synthetase, NOS) i/ F T 4= i NO,
A=K, Bl oXmhMa R5H&H NOS,
NO &P 3 20 45 A B M Y sCG T i M 1 4 1% 38
PR I 21 28 38 )5 I (58 it A A 72 ) A0 T A S L Ak Mg™ -
GTP & i c<GMP, f ¢<GMP /5 X #EAEH . cGMP 3 — 4 #%
& GPK,GPK B 1k Ca®" N B ifF Ca®' B85 4% 32 ) 40 i,
AT R P L3R R il Ca®t BRI 2 45 55K Ca™ 22 Il B )L
WG MR N Ca™ FEAG, AT 7 1 LEF 3K . A DR 45 R
BR NO A il 7 L-NNA af 22 /% 55 R 2 ) 8 4 75 3
B HAE L BROR HAE R TR A M AT NO 92 5.

% 3,Gli B EEN ATP US M@ EZ — .Y Gl ik
JE KT 30 pmol/L B ERERLIT K* a0 . AfF 58 & B, Gli
REBEL I Gen 5172 (Y 5 M F ¥ LAY &7 5K 7F B . B0t 4 25 4
ATP GUREAGEE T HE S5 Gen Tk E B PH ISR, X
5 Wang S50 RE 19— B0, Gli 7] DL 22 i 1 22 2 B s i 1y 5
R B0 B ET3KkE . fH3X 5 Gojkovie-Bukarica 25 (i 4
EAHR .

55 4 AR IR AR AT & R T LK W Ca™" g A L2 Ca™™ 8
BPER A 54> . cAMP A LI 3 B B A (protein
kinase A,PKA), PKA B2 b L %45 5 1 , 4% J5 5 i 40 Jg iy
Ca®" 1y ¥ B AL I 45 88— 174 88 i » a0 7T )™ A= 1 0 L Wi &4 7
B, Okumura 2§38 . cAMP 0] DL #F 21 i P4 45 25 7 19 3h
B DL L2255 8 10 U . A BIF 9 R B, SQ22536 S — Ff
cAMP £ BUBH W 701, 7T LR 43 BHL BT Gen B9 4E T, 48 78 W) B
cAMP 5 5%t 2,

ABFFER I AT Gen i, CaCl, ¥ BE M 3 52 K
SRS A B o S W UL A W0 8 5 Bl . 3 — s kO BT LB 50. 00
pmol/L #) Gen BHLWi,{H 1. 00 pmol/L By Gen FI ¥ ZAE H .
X EW] Gen FB43 Z b v He A6 =X 38 18 BH Wy CaCl, 5158 19 °F
L4 . 1. 00 pmol/L 1 Gen /N8 58 42 36 G £ 1) 5 s 4K #1 =X
T 45 A T B A VR Y T . 50, 00 pmol/Lf Gen 7] DL 5
CaCl, 58425 4r P 1Y o 4% o FE AR M0 U538 18 B 1k Ca™™ P i » it
T BEL 1 7 9 UL A Wi &4

25 1T IA L Gen #0051 57 9 WL A4 A0 4 3% 3h 1 ML TT RE
SEHE FIRERE o AR NO SRR AR S E L ATP
PR F 3B B L cAMP &R T &

S E 0k

[1] Valeri A,Fiorenzani P,Rossi R, et al. The soy phytoestro-

1545

gens genistein and daidzein as neuroprotective agents a-
gainst anoxia-glucopenia and reperfusion damage in rat u-
rinary bladder[]J]. Pharmacol Res,2012,66(4) :309-316.

[2] Rajah TT,Peine KJ,Du N,et al. Physiological concentra-
tions of genistein and 17g-estradiol inhibit MDA-MB-231
breast Cancer cell growth by increasing BAX/BCL-2 and
reducing pERK1/2 [J]. Anticancer Res, 2012, 32 (4);
1181-1191.

[3] Ji G,Feldman M, Doran R, et al. Ca’" -induced Ca®" re-
lease through localized Ca’" uncaging in smooth muscle
[J].J Gen Physiol,2006,127(3) :225-235.

[4] HR 0, SO0 o P52 AP 8 28 1900 I 48 8 R [T .
A ] 2 2R B2 R 4R . 2005,27(2) : 258-261.

[5] Eden JA. Phytoestrogens for menopausal symptoms:a re-
view[ J |. Maturitas,2012,72(2) :157-159.

[6] Zhu H,Cheng H,Ren Y.et al. Synergistic inhibitory effects
by the combination of gefitinib and genistein on NSCLC with
acquired drug-resistance in vitro and in vivo[ J]. Mol Biol
Rep,2012,39(4) :4971-4979.

[7] AR, HORAE, R0 sn . 5. PR R Z PR B0 LI B4R
MK ATPase i M HSCFR LT v B 5256 7 7] 2 4035
2011,17(13) :164-167.

[8] FRUEAK, PR, BR TLAR S . 20 4 Bl 70 S5 3 T 245 284 F
FEHERELT ] b B 27 B 27 41, 2011, 30 (4) - 76-80.

[9] EMFR. BREX. LG0T KRB INZEshrsgml)].
] R P R A I AR AR . 2007, 15(1) ( 7-10.

[10] BhZ . At 7 5 55, /N2 B A /N B/ i 3 52 3l
LT 25 25 516 K, 2003,19(2) : 6-8.

[11] 2/ 22 ARk Eth s R A HZ R ESER5 80
o e T A kR B E G R, 2012,3
(2):202-204.

[12] Teramoto N. Physiological roles of ATP-sensitive K +
channels in smooth muscle[ J]. J Physiol, 2006, 572 (Pt
3):617-624.

[13] ER:dE, RARAR RIS 5. BB T K BB 440 s L
Wi Sy FLG AR L)1, i B 2 42 35,2007, 32(13)
1317-1319.

[14] Gojkovic-Bukarica L, Novakovic A, Kanjuh V, et al. A
role of ion channels in the endothelium-independent re-
laxation of rat mesenteric artery induced by resveratrol
[J].J Pharmacol Sci,2008,108(1) :124-130.

[15] Okumura S, Vatner DE, Kurotani R, et al. Disruption of
type 5 adenylyl cyclase enhances desensitization of cyclic
adenosine monophosphate signal and increases Akt signal
with chronic catecholamine stress[ ] ]. Circulation, 2007,

116(16) :1776-1783.

(Wi Fe B #1:2013-12-18 &[] A 1 :2014-02-10)





