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Abstract
AIM: To observe the effect of Fagopyrum cymo-

sum extracts (Fag) on visceral hypersensitivity
in rats with irritable bowel syndrome (IBS)-like
colon irritation (CI) and to explore the possible
mechanisms involved.

METHODS: IBS-like models were created using
neonatal CI method. CI adult rats were given Fag
intragastrically for 2 wk, and visceral sensitivity
was then evaluated using abdominal withdrawal
reflex (AWR) score. The expression of 5-hydroxy-
tryptamine (5-HT) in the spinal cord was detected
by immunohistochemistry and that of 5-HT1A re-
ceptor (5-HT1AR) and 5-HT3A receptor (5-HT3AR)
was detected by Western blot.

RESULTS: Compared to control rats, AWR
scores in CI rats were significantly increased (20
mmHg: 0.625 + 0.518 vs 1.333 * 0.778; 30 mmHg:
0.750 £ 0.463 vs 1.667 + 0.888; 40 mmHg: 1.125
0.641 vs 2.000 £ 0.739; 50 mmHg: 1.500 + 0.926
vs 2.583 £ 0.793; 60 mmHg: 2.125 + 0.991 vs 3.083
1 0.669; all P < 0.05). In the spinal cord, the ex-
pression of 5-HT and 5-HT3AR was enhanced
and that of 5-HT1AR expression was reduced
in CI rats compared to control rats (all P < 0.01).
Fag at a high dose could markedly reduce AWR
scores (20 mmHg: 0.250 + 0.002; 30 mmHg: 0.875
+ 0.044; 40 mmHg: 1.250 + 0.036; 50 mmHg:
1.875 + 0.050; 60 mmHg: 2.625 + 0.037; all P <
0.05), down-regulate the expression of 5-HT
and 5-HT3AR, and up-regulate the expression
of 5-HT1AR (all P < 0.05) in spinal cord (P < 0.05)
in Cl rats. Fag at a low dose had no significant
effect on CI rats.

CONCLUSION: Fag can exert an analgesic role
in IBS-like CI rats by regulating 5-HT and its re-
ceptors in the spinal cord.

Key Words: fagopyrum cymosum extracts; Irritable
bowel syndrome; 5-hydroxytryptamine; 5-hydrox-
ytryptamine 1A receptor; 5-hydroxytryptamine 3A
receptor
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BH: WELIRE(Fagopyrum cymosum,
Fag)3R By 2+ By 5 i 4% 44 (irritable bowel
syndrome, IBS)#¥ 45 % #) 4 (colon irritation, CI)
AR R B B Y BCE-AE R VA B ST 3 A
BEH A MS-HT B 2R 09 .

ik RO R AT A B FLR KR FIEIBS
HCIER. CIXK R RF /G4 T akFag 2 wk,
5t LA HGR R HH(AWR) IR R RN 4825 5
CIK R M JE SR T4k, IR RAHE A %,
BT EINES-HT B &, A& ay
i F A 5-HT1AZ 4R (5-HT1AR). 5-HT3A %
R(5-HT3AR) & A .

ZER - Foxf B, CI40 K RAWRGE LA 238
(20 mmHg: 0.625+0.518 vs 1.333+0.778;
30 mmHg: 0.750£0.463 vs 1.66740.888;
40 mmHg: 1.125£0.641 vs 2.00010.739;
50 mmHg: 1.500+0.926 vs 2.583+0.793;
60 mmHg: 2.125+0.991 vs 3.083+0.669; 3
P<0.05); BLABEAS5-HT 4 & 3% Hr(11.250+
4.833 ys 21.125+7.827, P<0.01), 5-HT3A % &
ik (179.038£29.786, P<0.01), 5-HTI1A
Z AR &k FEA%(64.523+16.873, P<0.01); &
7 2 Fag ™ FKCIK LAWR#4-(20 mmHg:
0.250£0.002; 30 mmHg: 0.875+£0.044;
40 mmHg: 1.2504+0.036; 50 mmHg: 1.875%
0.050; 60 mmHg: 2.625+0.037; 3¥1P<0.05), 5
TiRAAHAS5-HT(13.375+5.579, P<0.05)4=
5-HT3AR# %4 (114.200£20.983, P<0.05), £
iA5-HT1AR#) % i£(93.008 +13.523, P<0.05);
A& Z Fag ) 23 CI X K89 %5 R 2.

£5i8: FagrTIBSHCIK R A 4L mAER, JFidid
P A N S-HT AL 2 ok B R A AL

KR EFZRBY; A BEAME 5-BEK
5-REBMRIARKE, 5-BBE3AZ K

XU, IS, skEiE, BR. B, R, 88 & 508
. LAEIREYINIBS AR BBV TG, BRENHE
{76 2012; 20(15): 1290-1295
http://www.wjgnet.com/1009-3079/20/1290.asp

03I

W 5 47 Ak (irritable bowel syndrome, IBS)[1 %
R IR AL, NS UE M (visceral hypersen-
sitivity) B[ 45 78 LRI HS IR A R B 7K T
K, &5 EL SRR S IR ) i 3 B (hy peral gesia)
S EE R, 5-FR A %(5-hy droxytrypta-
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mine, S-HT)YEN FRIERMEIL T, |2 AF/E T
W MiziE N EE R4, A nT 1 T 780 5-H T2 A4 %
PRI, FePS-HTIA. 5-HT2A. 5-HT3.
S-HT72ARY 2 5 RS TR, I 51BSH AT
e R DA G, H T B AT IB SHF A PE5-H T3
SZAK(5-HT3 receptor, S-HT3R)FE UGBl v 7] Bt
(alosetron). #&$7 7] Ei(granisetron)5, ] o
IBS i B,y R, (H AR B A —,
T T RO LA AN RSO, PR BRI T HEAE
PRIGHE) N H. BTEL, - IB ST ik 7 R4
A IR 2288 i) TR AR 24 )R s R A ) A

A (Fagopyrum cymosum, Fag) LA 1
PR R EIRRNRE . IR b
FEH TR I7 iz, Gk R AR
AT B ia T A FY). PN B i R s
B, RIAGTEAIBSEF NG WEE R EIK
AT 2, I &3 E I IBS LA 10,
S S A2 SV IR R o) A SRR £ 3R I i
BRI AIR A, BRI, Rk
By AR IT R, L E 8 (croton celtidi-
folius bark)fEHH JRAETT 3] —FARH 2 R A4 X)
A2 BRI A2 T P R SR A 9 A
S A F L T B 2 A A A 4 K I 1B ST
1RV AE L, T RETR 1 S-HT3R. 135 A AR 2
F(quercetin)®. ZEFFF(rutin)® M 4 2 HEkr(hy-
peroside)" A — i (K R VEAURAE . ALY %
BV FEE AR i 00 o TR B9 BE 40 . |- 5-HT3AR
At BT CAHE I 4257 22 ) e JE i S-H TAH G %2
PROTTB S I B 53 1 . A S 56 DL & Jig R
(colon irritation, CDIBSFE K B W55, M%<
A5 v D B K 5-HT & S5-HT1AR.
5-HT3ARMIIREIRES, FFH— @ W EFag T Tk
RIS ILA A, WP AT BE ML,

1 #RRTE

1.1 ##t Hrd:Sprague-Dawley K i, 1A H5-6 g.
B b i 307 3 v B ) b R AR (AR 7 VF RTHIE 5
SCXK(")2011-0005). ek o e 22 065 i Bk
PRI, FATTH R & K. FLOK R AES-10 4
5L AR 17, s A ik 50K, fREEE
B2 he SFRARF (50% LHFARIN, 1%
H R8> H 5 KD %5 2 B-2(procyanidin B2), &
150598.02 pg/g, FIEREHEEIZ A A R 2 w42
i), VC4E 4% (pinaverium bromide, 758254
PR D), DBAR (O CE R B AR A A, At
—3Ji5-HT(Proteintech GroupA#], FEHE). Pl

AR A 0

R &, IBS
Bk ek min s
1, 3l %
Whe, 5-HT. P
R E K,
T A1 BAEN
% Eoy AR, de
5-HT3R, ¥&3&A4P
ZA-FWF miE
fokn RE R
5l A2 9 IE SR T A
W, A,
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;ﬁiﬁ% :; - fl—PUS-HT1AR. P —Pi5-HT3AR(Abcam &I P VESHBREE K B, TF LS A2 O = 465 2 T+

1+ %A s N NN o NI v N o
ELIBS#CI#?&%)( nH, EE, EPiR _PilgG(Santa Cruzzay  EIWK, L4 CHAEBE KM F MR, L4 C

A B AN S-HT
o gk Rk, W
% 5-HT1AR#=
5-HT3AR# &k ik
T, FHRT
Fag st 422 3 4 A
BP9 X 2R AR
SRk AR

wl, FHE), IRDye800% Jehric P % bt
IgG(Rockland A 7], 24 [E); GAPDH(Bioworld
7], 2 [H), BCA™MRAF & (Pierce, Liff KIGA Wk}
). M MIEARFE (Cordisiaal, K, £F4E
Zi(Gelman Laboratory, £[H, fL4£0.22 pum).
BB (Nikon 80i, HA). LI-COR Odyssey In-
frared®E R R 4.

1.2 7%

1.2.1 CHEA o ) &-Fo 342 B HICTR IR
PR N7 )5 1S A l-chaer™: 7EFL AR HZE
JE8-21 diFMERA T, B RERFE AR
3 mm, KJE20 mm) ML 140 A 2511 45
7K (colorectal distension, CRD)AR. B &1 min, [f]
K30 minf K. 0 B LK R FE AN
1785 M. B R S22 R I, 2 )54 wkN
ANHATATATHRAE. L2565 7-8 FWE K A &k
180 g, 4 T4 A B K sk 2542 wk, &2
10-11JE1 56 VF 0 25 21 201 400 1A T 800 2k 1 A2 4
B S WA AR R AL ZAb R AR D i 4.

1.2.2 JERE R A2 H T E Br A AR IR EE
TR [ 5 (abdominal withdrawal reflex, AWR)>R
U E B SAR Y sy B 4SS R BN 1) A R U . S
B HT AR A ANAR K 12-18 h. ZUTGK BRI K B, 5 70 3
REGFLRFEHRI, H142.5 cm, 4.0 cm), A
NLT TN B 45 i N (R S BE AT T em, 55—
U AL VL), &% H 0 R K B R AR s, DA
B Mot A K B TS 0% A P 8 (18 em
X5 emX7 cm)HN. FrEY)ERE30 min/5 T4 ER
FWNEAIF IR, 045720, 30, 40, 50,
60 70. 80 mmHghk Jj, MELE P 5K [ .
YA KRR 820 s, [A1ER2 min, FEANSRIEFE 3K,
CT-H44E. AWRVES bt 2 i Al-chaer!'™: TBAT
H R, 0435 45T RIBEUG KA E 4105 I
DLk FBAT JE T 3B 3h, 1455 I 1) DL AT B
LRSS, 2455 A IERRIEAT R, 343 SHiAHE
i, R YR, 44).

1.2.3 Sy B2 IERIE G, BB 4K bl
BLA» ead: BRI HRZH L o 46 FE 24 D 4 L
210.02 g/kg. FaglkilE4dle g/kgflmlsdl
24 g/kg. Sy HUIR]SE KRR IE 70, RE4H8-10
WS R A e TR 25 HE S, #EH 2%
10 mL/kg, FFR1IR, 1ES2 wk. 1E 5 HAER
CId1 %, T LLSE A AR B AR K.

1.2.4 Se95 2027405 4 &,: N L EE 2400 (40 mg/kg,

(114% % 5 P W [ 3 1 . IXSh ) I AR B i
(L5-S1) T [ 2 24 h. 30% RERE TR AR
17, OCTHM. FHEMATHIIY) v, F)E4 pm.
HSPILIEAT S N2 e 0, — Bt — 913y
1D 200F%E. & ARENII8 K T LR, ik HeE
HUBCARE(LS-S) TS A m 5 LEF (< 400) T, HIm-
age JEKAFGE T AL b BV 40 PR £ G B3 AN AN ]
PLEFTHEOG B,

1.2.5 Western blot: KU AESL G, PRI H
EREBOF RE(LS-S1) T A T I Ar. JHAI A4
L5, £:100 mgFEAINS00 LRI, 250
(12 500 t/min, 15 min, 4 C)JFH L. HAE &
FIBCARFEAN. #AES min, 4 CIRAF. FHIL
50y B, SULECS0 pgfE A&, SDS-PAGE
O ERUK. ARE R, Gefh . BYRE. ita.
M. YERR. 111 000F% PG E, 4 CEY
R 105 0008 —Hi)a, 37 C FHAEI0 min.
GAPDHi%1 © 1 000FBEAE A Py S0 HE.

Siit A Pk I ISPSS18.0 for
windows K- Gi 1T AbHE, Limean+ SDE /R, JTE
FERLE T 5 223 BT (ANOVA), 5 7 L5 %
K%, HGraphPad-InStat version 5.01%4f i 4]
P<0.051 Gl 2475 .

2 B8

2.1 Fag*fCIK R A ME S A& 09 Fa [F]—CRD
JKP(20-60 mmHg) FTAWRDF I3, [F]J4 i i)
] P 2 TR 21 K B AT I 25 1 22 79 (20 mmHg:
0.625+0.518 vs 1.33340.778; 30 mmHg: 0.750
+0.463 vs 1.667%£0.888; 40 mmHg: 1.125+
0.641 vs 2.0004-0.739; 50 mmHg: 1.500+0.926
vs 2.5831+0.793; 60 mmHg: 2.125+0.991 vs 3.083
+0.669; ¥P<0.05, K1), UESZCIK BAELE N IE
Ak, HANZ SR /KA HEH R . b 1A J ke
MR B L, Fagfiii & 41 - AW RPF M X AE
CRD 20 mmHg/t /) T %35 T F#(20 mmHg: 0.500
+0.534; P<0.05); MFagmAlmEiair 4.MAWR
PF/P{ECRD 20-60 mmHglk ) F¥AT 23 R
(20 mmHg: 0.25040.002; 30 mmHg: 0.875+
0.044; 40 mmHg: 1.250%0.036; 50 mmHg: 1.875
+0.050; 60 mmHg: 2.625+0.037; ¥4P<0.05); 1M
VEZE WAL ZH R AWRTEZ)/ECRD 20-70 mmHglts
JIF, W EFE T, HZERTEH 520 mmHg:
0.333£0.003; 30 mmHg: 0.5564-0.006; 40 mmHg:
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57 (5-HT1AR: 65.678 219.268; 5-HT3AR: 196.683 iR EE
N gy AR R
K] 47 —210203 P>0~05); @Fagmnﬂ%)ﬂﬂ,\m%‘ﬂ‘@ TFagiﬂ?IBSﬁ*
S 3 S-HTIARZEX(93.008 4+ 13.523, P<0.05), .35 s &s, it
s HR R G
5. fK5-HT3ARI K %(114.200520.983, P<0.05), & 44 f 5 i 4
< e T ’ A5 SRMER. A
14 A AR 1 41(P>0.05, Kl6). A
o+t AR 4R
20 30 40 50 60 70 80 3 e fiﬁdif/’r\ié

. mmH < i . e, AT —TE
o TS f (spinal dorsal horn) 2 &5 (5 BEEAN  » ']5/5&}\/:1)"?] El%i

TR,

1 BEGAKBAWRIES. 'P<0.05, "P<0.01 vs CIZH.

AWR Scores

20 30 40 50 60 70 80
mmHg

2  AYPFIEEVAWRIESD . 'P<0.05, Fag(6 g/kg)?ﬂ vs
CI4H; P<0.05, ‘P<0.01, Fag(24 g/kg)?H vs CI4H; P<0.05,
P<0.01, VUAESER2H vs CIZH.

1.111£0.024; 50 mmHg: 1.667+0.021; 60 mmHg:
2.33340.023; 70 mmHg;: 2.778 +0.040; P<0.05, [%12).
2.2 Fag FACIK AAMH AS-HT LR AR LF
F & S-HTRH P2 7040 i 3 204 oAy 2
et (K3). 7En 4, S-HTRHPEN i 3= 55 A
THEBSMKIT. I, V. XX, RiEERD
HMARE /N i C TSR A1 6T A S-H TRH M 4h
Mo g 2. MR OK . Ge iR, HOFHPEgd
Mo B 5% AL L i B n(11.250£4.833 vs
21.12547.827, P<0.01). T 5HRIL LL, Fagii
S A] WY U S-H T B P40 M 2076 BE i A 1K R
i5(13.3754+5.579, P<0.05); Fagff i il /£ —%
TR 1 B AR S-H T BH 1k 40 i i) e (5 52, (R0 HL 8K
B8R B2 (15,625 +£5.951, P>0.05);
VCYE IR v — e R R EFRAICS-HTRH P 41 H i
AR /N, AELZE 5K O 2 4 i ) o AR IR TG
FE 2 5(19.750+4.367, P>0.05, [K14).

2.3 FagxfCIK A A H A 5-HTIAR. 5-HT3AR
B G il R GA 6 e SR IRALM LE, CIRTY 2
BETS MAI5-HTIARER 1 3RIA T F4(64.523+16.873
vs 100, P<0.01), ifj5-HT3ARES (1235 W0 & T+
751(179.038 £29.786 vs 100, P<0.01, [&l5). Fag$
I T EH, SEERAILL, FaglChl&E
Xf5-HT1AR. 5-HT3ARE LAY 0 AN

www. wjgnet.com

WIZHRX, Al A G A ph 4. A
TG A REP AL SCRIARE T AT LR AR T p
2 21 R B 1) A A A B 32 Ak T
BESFH R IB S A (R B AT BEAE I 5T R W,
IBS F % A 3 S-HT/KF 8 ™, i S-HT AR A
5 AT I R R AR A A R
i A S-HTRE IO E T T N 5-HT 1A 447
AEBORAE RS U R 2 5 5 T B
ph ] ARk, 5-THIE R T-5-HT352 4K, k¥
Inagd e L Y. SSHT1ARZ K9 5 %
A (5 I 5 52 A7 ) R SR Al i JE 52 A4 T A, 5% A
J5 1) 5-HT 1A S AR 3 EEAE A i e ix oA 28 0k
JEL BT AR X X PRI GABA
Bl o ) o2 0 Y, A g i T S Al
5-HT1ASZARES) ™ A B0 BN, i sz 44 2
AR iR AR B, S-HT 1A AR s 3R IA 1
ZARE, 1R R (a cold pressor pain test) !
S B o P ) B 2 MR R AR BT Ak Z TR
W 5 -H T LA SZ AT 550 1 SO SR 4, i
5-HT35Z AL HE N T2 2250 A0 755 )2 1R 2%
Z P v AP 22 SEPORINK L $5 M e e |
MR N AT 1AL IBPIFHIEIE, 7E40H E
TR FE R, HKawamata®5E P ST
SERANE], 2SR W, PR A P A
A LI, 5-HT35Z A0S ik 2 U a2
TCRI G A SRS MR E Y, EAS S Sk
IR e L RERY, FRR M IR S-H T3 52 AR I 750 & 7 )
Fi(Ondansetron)®'!, L4t A B (tropisetron) > il
% $ir 7 Bl (dolasetron) A e L ME SR (KA .

A5G H Al-Chaer'sZ: I il 3E 1B SFE: P E
UK CIEY, HCIEA & TH UM 18 M
BRI AR AR A K BV b o 28 R A T YR AR
1k, BRI B AT AN B I TR AR A P AR e
H R IRIB SHEC AR ALK BRI il 9 5-H T fo i 4
TR0 IR W 35 0 vy, FILAATAROE — 30 Western
blot X X HCIKR WA HE A S-HT3Z AR AL )
S-HT3AME AT, 1M5-HTIAK F1RIA R,
X5 5-HTAARE N A7 I8 B b 38 2 m s B0 1
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[ BACK 4
ARE RERE
R — A
%, HRMARE.
NEE N & A
BRI, VAR,
B Mz AAE
O, 2 RE
B, AR R E Ak
F iR, ok skak
Ao E AR AN B
R R
ARG FHR
ER, AR E R
ST EY
TR A 5 5% 04 A
. R, R
A wE. R
JEAEIR.

& ] ﬂ | 8 Fi
ol 9 L

_q _. ’ q.‘_l!l 'll,

[_'!.

%
-JIII _""__l.
' !0@;:_; !g .

5
)

3 Fag TG AR ERES-HTPRMBIEAIZRIA( x 400). A: I 4 B: CHEARIA; C: Fag 6 g/kgfl; D: Fag 24 ¢/kg?fl; E: P2

IR,
407 o EEA

= CI4 M
m= Fag 6 g/kg?

g 30 A b m Fai 24gg/§géﬂ

& T - LR

i

=20+

=

= ]

k10 4

0

A

4 5_HTRBMEIEEIDHT. "P<0.01 vs CIZH; P<0.05, Fag
24 g/kg?H vs CIZH.

A B C D E

5-HT1AR

S— ——

5-HT3AR
A S s < g GAPDH

5 KEBFEEMA5-HIRAIWestern blot&ik. A: 1IFH4H;
B: CITUZ; C: Fag 6 g/kgH; D: Fag 24 g/kg/H; E: VL4ER
.

FHARWE Y. 15 B L™ 4 T =i 7K F5-HT, J&5
5 KO S-H T3 52 AR1E FH 7 A6 1) 5 A i
RN, SRR IA M S-HT LASZARAEH =2k
(IPUIR RN H 55, e AR I A N I o i ok
g SEEGH FH 25 Fag TS, nZEM#— 2 CRDIE
71 FCUR R B, 5 30— 1 771 e
P, 1 5SCFagR A RE N THRIS-HTRIA, Jok E
W TR A R S-HTIA AR R (A KI5, &a

250 oy
o A
=] CI?E
= Fag 6 g/keil b
= Fag 24 g/kg?H
200 m i 1
&
E@C\ 150 ~ c
H
= C
B
100
T b
n
50 ~
0 - T
5-HT1AR 5-TH3AR

B 6 S5-HREBREEWEXME. 'P<0.01, CI4H vs 4 IBL;
P<0.05, Fag 24 g/kg?H vs CIZH.

SMOR TR A i R S-HT3AZ AR,

M, Fagh LU TR0 IR R4 5B-2 4
FRZF T eI PR . PUA O LR
PREEAH ML, BHIE AR ZE 3 FS-H T/ AR 7]
IR AT e A S s, — oy TSP AR
ZARS-HT3ARIL, b — 77 e dE G B AR I AA
BFEEMNS-HTIAZAARIE, fEFHEN N2 A
Mo 2RISR IB S AL R b A, A B
SRIATTE R D) I HLEE 75 1 R ABI 9.

W B FLN S A ) ARSI 45 T I
KI#).
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4 2K graphic mapping of 5-HT3 receptors in the rat CNS W@ % 44 "
using [1251]iodo-zacopride and [3H]zacopride as A #F 50 AL H 4R
1 May.er EA, Gebhart GF Basic and clinical aspects ra diogliéand]s. Synapse 1};92; 10: 271[—281] P ¥, Fikkit, F
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