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Abstract

AIM: To investigate the effect of quercetin
on the contractility of colon muscle in vitro,
gastric emptying and intestinal propulsion
function of mouse in vivo, then to discuss the
pharmacological mechanism of quercetin on the
gastrointestinal movement.

METHODS: Kun-ming mice were randomly di-
vided into normal control group, quercetin (low
dose, middle dose, high dose) groups, atropine
group, neostigmine group, atropine and querce-
tin group, and neostigmine and quercetin group.
Dextran blue -2000 was used as a marker to in-
vestigate the effects of the quercetin on gastric
emptying and motility of small intestine in mice.
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Colon muscle strips from the distal segment of
mice colon, which were taken at 1 cm from the
anus approximately, were used to take contrac-
tile tension recording.

RESULTS: There is no significant difference
between the low-dose group and the control
group, but gastric emptying was significantly
inhibited in the high-dose group compared with
the control group (gastric residue: 27.10% + 3.25%
v512.79% = 3.30%, P < 0.01). The quercetin inhib-
ited the activity of the small intestine, the control
group of Dextran blue -2000 mainly was concen-
trated in the posterior segment of small intestine
meanwhile the quercetin group mainly in the
preceding. Quercetin strengthened the inhibi-
tory effect of atropine on small intestine, but the
role of its inhibition did not affect gastric empty-
ing (gastric residue: 28.35% + 17.36% vs 26.64% *
14.91%, P > 0.05). It antagonized gastric empty-
ing (gastric residue: 10.28% # 4.84% vs 1.86% *
1.01%, P < 0.01) and inhibited hyperfunction of
the small intestine induced by neostigmine. In
vitro quercetin relaxed the distal colon section
of mice in a dose-dependent (0.25-50 umol/L)
manner, the effect of quercetin was not via NO
pathway or PKC pathway.

CONCLUSION: These results indicate that quer-
cetin can relax gastrointestinal smooth muscle
and inhibit its movement.
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tric emptying; Intestinal propulsion; Colon smooth
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L1 A# BRI, TR 2 Be it o
Pt M FE(quercetin). — AL EA R
#(NV-nitro-L-arginine methyl ester, Z-NAME).
PKCHII7(chelerythrine) &y Sigma’s 7 AR
B 6 0 B (atropine) . FF i 2 T 30 1) I ¥
S (neostigmine). & IELT4E Z i (sodium
carboxymethyl cellulose, CMC-Na)Jj E =73 ¥t
ali; ] JE M 1-2000(dextran blue -2000, DB) A
PharmaciaZy 7] A2 7= HABAR T3 o8 16 7= 23 Ar 4.
1.2 7k

1.2.1 #k Z st 2% DR FHEF 0wt e
Fod ANA0 L, HEREANIR, BEALIY W4, S5
HUZEEr24 h. 73 lighe LT YR 2 vl Wit
#10 mg/kg(EAIE, LG). Mt %50 mg/kg(F
U, MG % 26100 me/kg(# 7, HG). %4
2430 minJ5 %541 ¥ig 2%% FE B ¥ -2000 0.4 mL,
20 min/i 3l SUHE I F AR A, IS T 2 H Il
K . H TR LIS, W E R BT,
¥ H PR A ET3.0 mLZE &K, B
12 000 r/minE.0>5 min, B R BOEAT M52, K
2% Bl 5 -200095 0.4 mL¥A T-3.0 mL 2 & 1
K, JFBLRIVE B L, 1A IRV IR, S
T3 66 RE 71620 nm LMW' FEAE (A () 0 B
A £ 35 (R 1 -2000) 5 B+ P 8 3R R
(%) = A W HIERBEIE-2000)/A4 (=1 R
#5-2000) X 100%. HHEAEH 2 F (%) = 1-H N T
IR .

WCHS AN 25 o 2R T, B TR ] 4 0l
s, BT L. BRER NIh R E 2, 445
Sy G LN, BEERAR BT IR, 43 Sl T8O 2 e
BN, R VEILA Y T3 mLE &1
KA. 12 000 t/min 25005 min, B35 T-620 nm
B AL 5 ILALE, S 5 BoAH X 1 23 %
(45 /N £ B B2 BE I -2000 11 5k B 6 o5 2> /)N
JY i SR B - 2000 UL 1 23 EL). /N RERE AR
F1 0 5%(%) = AN B A B BE #E-2000)/A4 (/)
¥ 5 B3 SR B 1 -2000.2 FiT) X 100%.

1.2.2 Mk E xSt #7769 9 A7 80/ U H HE
= AN AR R 9 v UM 40, BEREAS
B, BENL A4, SCRHTAE 24 h. J3ii e =
FRWIELT Y2 A2 R, Forp 33573 BTG it 4 (1
BB AR R K22 /N, i 25 2 gt
J#50 mg/kg, 30 min/& 73 illsclHE 2 me/keg(Ek
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axi:| n W ¥ H &G B C
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eli=rE| 20.11+8.16 25.99 + 12.53 49.43£12.08 2.73+1.36° 174122 Epusade.
=il ==tz 9 16.28 + 6.56 19.66 + 6.44 58.92 + 7.72° 4.05 + 4.39° 1.09 + 1.09

2P<0.05 vs WIRZE.
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N TR L, KL A E T 20 mL
(11K rebs i 11 (pH7.3-7.4, FE4:4L %970 mL/L O,
30 mL/L CO,TRAG UM, BEFS 124, i
FE37°CO) R RE TR T, i [ a1 v Al 0
By b, b T eSS SMPLSOMOR#ERE. B
PEWIAAES00 mgIHT S i B 1 h, 20 mintH
o YO EEIN K rebsi, P14 5K I L4 b
THRIGHIKSE, W4k B RSN E € J5 I 4 id %
PR B INNYE, B4 2510 min )5 F BT EE)
Krebsii 2 Pk, RrULARRE 5 PN J3 —Fil
2. LA W4 5 30 (1l &K FH TS D125C 245K )
& B H WU 4 i 4 HBAE 5, T s 5
ZMP15SOWSW /5 AWM 5 RED T R4
% [F Biopac/A 7)) UK, HAcqknowledge3. 784+
ARG

Gt TF R H mean+ SDEIR, 52
B0 0l 45 A0 2 T ) L s, AR R I 2 R
FH 75 2 53 Mt e K B 1K1 7 vk, P<0.05 047 G il 2#

2 BER
2.1 WEEMNDRBHETG 0 (KHEAY
XA BB BT ER(14.96%+3.36%
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vs 12.79%=+3.30%, P>0.05), Ml fz 24, w7
2 0 IR LR R A Tl e (H R
H:25.92%+4.00%, 27.10%+3.25% vs 12.79%
+3.30%, ¥JP<0.01). Hit = mflEAY
IR AL b s, 0 B HE 2 (o S 3 o 2
(H 7R B 25.92%+4.00%, 27.10%+3.25% vs
14.96% +3.36%, P<0.01).

Bl i w2 ) HE e (O B &
26.64%+14.91% vs 5.93%+3.82%, P<0.01), Hil
WENEREE N14.44%+9.39%, BB & T
X I ZH.(5.93% £ 3.82%, P<0.05), {HAK BT HE i
41(P<0.05); 15t WM R 2200 /N B HE A ],
R BT FE it 55 . BT o i B 32 20 B kR Ak
28.35% 1 17.36%, 5 4G a2 LU A W 2% 72 5.
HTITIC B R S D0 B e (R R R = 1.86%
+1.01% vs 5.93%+3.82%, P<0.01), Hil fz Z Al %5
OB T B (7R B & 10.28% £4.84%
vs 1.86% % 1.01%, P<0.01), k22 B HE2S 0
2.2 MR F T AR e Hea MR, &
20 A W VRN R SR OB EE -2000 75 /) i ) 4
B, MBS 1B B EE 3 BUH X F o 0 i
X REZH, A SRR 1 -2000 AR R AR SR 3 B, 40
7 /N A B 2000 5 5 11149.43% 4 12.08%
H158.92% +7.72%, MTEH4B . BRI
K. s AR B 2 2 5 4 B AR 15 B A
(P<0.05), w7t 4L AT [FAE I AR fk e 35, LA
X 43 AR 553 B d 0 B4 (P<0.05), T
72 DY B IE 47 AH [ (P<0.05, #1).

BT it R 1 35 ARG 2RO 1 -20007E /N
(AR B, AN S5 1 B 21 55 2 B i 2R B 8 -20004H
X E o R W TR 41(P<0.01, P<0.05), /)
Jo 41 R W 7 -2000.50 5 1R161.71%, 1T 76 28 3 BE 2%
BT -20004H % 15 75 W] W AK -0 2 (P<0.01).
ik Rz 25 1 024000 ) 21 2R W -2000 75 /N v Frg 4
W JE(P<0.01), I ZEPE I -2000 = AL 7R 552
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MEE, AR R
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B

4548 " ENEDR

SR 5528 k)= AR 5556
WIRH 10  13.16+4.68 16.60 + 46.60 64.47 +11.00 4.82+6.67 0.94 +0.42
FOEaaH 10  30.55+9.92° 31.16 +£20.10° 34.27 +22.20° 1.72+1.05 2.30+2.75
W =A 9  13.58+13.41° 79.34 +5.45™ 5.24 +7.20™ 1.01+0.45 0.84+0.83
IR+ RA 10  26.11+10.96 66.80+12.71¢ 4.36 +6.84° 1.68+1.52 1.04+1.16

°P<0.05, °P<0.01 vs WWIBH; *P<0.01 vs FIFERAE.

xR 3 MWREXHTEHISBEEL NGB HERSZA (7 = 10, mean + SD, %)

N B|NELER

125 5288 53R AR 558
WA 13.16 +4.68 16.60 + 46.60 64.47 +11.00 4.82 +6.67 0.94+0.42
FHTEIBRAH 434+£1.76° 8.70 +4.97 40.24+14.61°  44.79+17.46° 1.95+2.04
W2 RA 13.58 + 13.41 79.34 + 545" 5.24 +7.20° 1.01+0.45 0.84+0.83
FETVER+ I = 7.50 +5.73° 21.94+12.31° 4451 +156.75°  24.40+15.42  1.66+0.96

P<0.05, °P<0.01 vs WIBLE; °P<0.05, P<0.01 vs FTETBIEEL.
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R T3 ST G 50T /N i@ B 258 (3 2).
BT 1 W ] B2 o bR e SRR 1 -20007E /N
eP IR HERE, 8 SR A -2000 3 A R 3 A 4
BE, /N SR 2000 5 5 1185.01%. 16
HEBAEEIR, Wk BFA T M2
BB TR B e o A SR 20007 T s Ak,
Wi B 22 REFE PUIX — IR, A2 i T IE
AV, SR AL L SR 2 B RN SR 4 B LA B
PERE X(P<0.01, P<0.05, #%3).
2.3 MR F 3T RB R T R UK 6 e ¥
vy B 3R AT DL B AR 11(0.5-50 wmol/L) 41l
il SR i 45 P (R iie 4, 2RI IR k59, %k
PEN BRI, HHIDT RS, iR 2000 45 1
W U4 E B (Amplitude) A 122 T AL AN 43 (In-

& 4 L-NAMERIEESRI X R EFIK ST BANE

FREVEIE (%)

pay el n  BETER  WEEE
MR ERA 9 16.26+1.44 17.78+1.89
N-TEE-L- 9 120.45+8.75° 124.47+9.17°
ERREPESA

N-TBE-L - 9 17.38+332 2051+243
EREREPES + 2 =

BB 5 9223+665 90.85+834
OEXm+E=AE 5 1549+1.96 16.15+1.80

MZZE: 10 umol/L, BEZHE: 10 umol/L, N-IEE-L - BRI
BBES: 100 pmol/L; “P<0.05 vs IHRZH.

tegral)(FI1Cs, 735120 12.03+4.36 umol/L(z = 8),
5.06+1.52 umol/L@m = 7). A T #iFHibk 257k
gE I IR, ARSI 2> ST T — AL A (N O)
AEABEECHANE SRR, 4R 2
100 pmol/L L-NAME Tl &4 J1 P18 UYL 4%, XoT 4
J Z AT K 45 - WL AR BT 5% 0 (P>0.05);
[FRELE I 25 366 B, TR0 pmol/L
R A BB CHNEI 7 (chelerythrine) A BE I s 7
FEEIKREENLAE - (P>0.05, ££4).
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