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Abstract

AIM: To determine the influence of Fagopyrum
cymosum tablets on immune inflammation and
visceral hypersensitivity in a rat model of diarrhea-
predominant irritable bowel syndrome (IBS).
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METHODS: IBS was induced in neonatal rats
by feeding a high lactose diet, chronic ban-
daged-stress and inserting the tail. Rats were
randomly divided into six groups: a normal
control group (group A), a model group (group
B), high-, medium- and low-dose Fagopyrum
cymosum groups (group C, D and E), and a
Gushen Chang’an group (group F). Groups
C, D and E received oral administration of 6,
3 and 1.5 g/ (kge*d) of Fagopyrum cymosum
tablets, respectively, once every day for four
weeks; group F received oral administration
of 2 g/(kged) of Gushen Chang’an; Groups
A and B received oral administration of equal
volume of normal saline. The colon motion,
abdominal withdrawal reflex (AWR) of colorec-
tal distention and abdominal electrical activ-
ity were observed. Radioimmunoassay was
used to detect serum levels of tumor necrosis
factor-a, (TNF-a), interleukin 17 (IL-17), IL-10,
substance P (SP) and calcitonin gene-related
peptide (CGRP). Fluorescent quantitative PCR
was used to detect the expression of 5-hydroxy-
tryptamine (5-HT), 5-hydroxytryptamine 3 re-
ceptor (5-HT3R), neurokinin receptor 1 (NK1R)
and intracellular adhesion molecule-1 (ICAM-1)
mRNAs in the intestinal tissue.

RESULTS: Fagopyrum cymosum could de-
crease colon motion and visceral hypersensitiv-
ity in IBS rats (P < 0.05 or 0.01). In the Fagopy-
rum cymosum treatment groups, serum levels
of TNF-a (2.81 ng/L + 0.67 ng/L, 2.76 ng/L *
0.31 ng/L, 291 ng/L £ 0.77 ng/L vs 3.77 ng/L
+044 ng/L), IL-17 (2.01 ng/L £ 0.76 ng/L, 2.14
ng/L £0.29 ng/L, 1.98 ng/L + 0.11 ng/L vs
2.47 ng/L £ 0.33 ng/L) and SP (38.22 pg/mL *
3.15 pg/mL, 37.55 pg/mL * 2.63 pg/mL, 42.01
pg/mL * 3.79 pg/mL vs 43.19 pg/mL + 4.28
pg/mL) were significantly lower, and those of
IL-10 (137.25 ng/L + 6.2 ng/L, 13590 ng/L £ 4.4
ng/L, 121.70 ng/L + 5.11 ng/L vs 82.09 ng/L +
5.33 ng/L) and CGRP (155.09 ng/L £ 4.38 ng/L,
142.02 ng/L + 2.44 ng/L, 158.25 ng/L * 4.02
ng/L vs 107.31 ng/L £ 3.96 ng/L) were signifi-
cantly higher than those in the model group
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(all P < 0.05 or 0.01). The mRNA expression of
5-HT (0.74 £ 0.43, 0.97 £ 0.91, 0.66 + 0.29 vs 1.27
+ 0.45), 5-HT3R (1.01 + 0.35, 1.14 + 0.76, 1.47 +
0.65 vs 1.61 + 0.03), NKIR (1.07 + 0.58, 0.98 +
0.67,0.88 £ 0.79 vs 1.47 + 0.94) and ICAM-1 (0.81
+0.55,0.96 £ 0.19, 0.72 + 0.93 vs 1.33 £ 0.26) in
the intestinal tissue was down-regulated after
treatment with Fagopyrum cymosum tablets
(P < 0.05 or 0.01), especially in the high-dose

group.

CONCLUSION: Fagopyrum cymosum tablets
can reduce visceral hypersensitivity and inhibit
inflammatory immune response in IBS-D rats in
a concentration-dependent manner.

© 2013 Baishideng Publishing Group Co., Limited. All
rights reserved.
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BE: FRERER A ERKER S %
4% 4875 A (diarrhea-predominant irritable
bowel syndrome, IBS-D)X & %% X 5 F= 79 IE
E YA

JiE: RIRSPFA#H ASDR R, KA ZH B
FAAT IR R A+ R B E FIBS-DR K
AR BRI G, W ERI NS A
S AT (ALL), AR A(BA), &
REAGHAZTHCH)., FAHZTHADA).

1&F FL0(BLL). B A2 M (Fa), &7k
Hn AT EaiE6 g/kgd)]. FTAZE
[3 gl(kg * d)|FA&F 1.5 g/(kg * d)]F 2 i#
B, 52T 55 m%2 g/kg « d), B
WA A R 26 T F A RAERLKET,
LR/ # B4 wkia, 1T BB NEREY K EE8
(colorectal distention, CRD), MLERL LI 45 K
St(abdominal withdrawal reflex, AWR), ##4&
KR 315 Fo BT T A8, A S JR AR )
Ao 7 Bk 98 ¥R 58 B -F-o(tumor necrosis factor-ol,
TNF-a). @ /~%-17(interleukin 17, IL-17).

IL-10. P# /i (substance P, SP)#=[%45% K B
#8 % Bk (calcitonin gene-related peptide, CGRP)
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&%, RAZFPCRANMUALRS-ZE R
(5-hydroxytryptamine, 5-HT). 5-& &34k
(5-hydroxytryptamine 3 receptor, 5-HT3R).
AP 22 % AR % #k-1(neurokinin receptor 1, NKI1R)
Fe 2m fieL 18] &5 P 2T (intracellular adhesion
molecule-1, ICAM-1)mRNA & ik 7K.

SR HEAVME, 2HFEREANFTAX
RGP A5 o AR R W E & AR PR B K
(P<0.052.0.01), X R 2 FTNF-a(2.81 ng/L
+0.67 ng/L, 2.76 ng/L+0.31 ng/L, 2.91 ng/L
+0.77 ng/L vs 3.77 ng/L£0.44 ng/L).
IL-17(2.01 ng/L%0.76 ng/L, 2.14 ng/L£0.29
ng/L, 1.98 ng/L+0.11 ng/L vs 2.47 ng/L+*
0.33 ng/L)ASP(38.22 pg/mL=+3.15 pg/mL,
37.55 pg/mL+2.63 pg/mL, 42.01 pg/mL+3.79
pg/mL vs 43.19 pg/mL+4.28 pg/mL)4&3
BAEA 40 54K, TL-10(137.25 ng/L+6.2 ng/L,
135.90 ng/L+4.4 ng/L, 121.70 ng/L£5.11 ng/L
vs 82.09 ng/L+5.33 ng/L)F»CGRP(155.09 ng/
L+£4.38 ng/L, 142.02 ng/L£2.44 ng/L, 158.25
ng/L+4.02 ng/L vs 107.31 ng/L+3.96 ng/L)
B 2.9t 3 (P<0.052%,0.01). A2A2%5-HT(0.74 =
0.43, 0.97£0.91, 0.6610.29 vs 1.27%£0.45),
5-HT3R(1.01£0.35, 1.14+0.76, 1.47+0.65 vs
1.614+0.03). NKIR(1.07%£0.58, 0.9840.67,
0.884+0.79 vs 1.47+0.94)#=1CAM-1(0.81+
0.55, 0.96+0.19, 0.72£0.93 vs 1.33£0.26)
mRNA % ik K-F Fif(P<0.0550.01), LAz
FEN @R LA

i 23R & R THRAKIBS-D X R M ME &4
BobE, AR h ik KmR R, $¥E. %5
RIHKERFTBWEH N, 2FREN T EHME
IBS-D B A & 2R #iAE A .

© 2013FMNDBEEBREDBRATAE.
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BDRR: 2R Bl AT i g
35 B T -a(tumor necrosis factor-a). G
-17(interleukin 17, IL-17)s IL-10. P#% /it (substance
P)A= %45 % 3L Pl 48 % Ak (calcitonin gene-related
peptide)a& VAR 5-# &, (5-hydroxytryptamine,
5-HT). 5-# & k3% 4k(5-hydroxytryptamine 3
receptor, 5-HT3R). #%Z# Ak % 4k-1(neurokinin
receptor 1)7F=4m JitL 18] £ # 4T (intracellular adhesion
molecule-1)mRNA & & K -F | 3t fo 3t W 5 % 45
A48 75 A (diarrhea-predominant irritable bowel
syndrome) K R &9 %9 K 2 R 5 Fe P JE & LR M
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FB| — AR, X TR AR E K BFIBS AT 8 FRIRE, 345 HAR2 mm, IR KK %ﬁr{-;gf .
AR Fede b2 —. B3 mL, BAEA2 om, IfEEANERIEN KD 2 miem

B, WL R B BT A bl B 2 ) A 7= BARMZLEK
RS, BHES, AP, ¥ SRENWRETMEES . i S
1.2 7% P REAC R

HESHGRSITEASRERENNESTRMENEN. BR
H)OBZRE 2013; 21(32): 3543-3549 URL: http://www.
wjgnet.com/1009-3079/21/3543.asp DOI: http://dx.doi.
org/10.11569/wcjd.v21.i32.3543
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Wi 5 4 &5 Ak (irritable bowel syndrome, 1BS)/&
BRI B D se ZALEEON, B8 2 RIS HE
A B HE S >0 168 SO AR 0% 1 BT AN I, A
2R AL ARF 1L IBSHYAON R By, Sl
SRR P hREVEZA, FE AT RPN E R g
(050 KW I fin By R B RS Y (diarrhea-
predominant irritable bowel syndrome, IBS-D)
T EITBSH1/3, AER A RINL12% M N F1 32 £
IBS-DIJIPE. BEAR CA & FEH X IB SHI 254 Al
AR50 97 Tk, AHAAT K B IR AR A5
PIDEAR, FUESEN TR ARG IO, HAL 2R
ZUE AR L AR SO G T TR S
M HIETB S-D K B IR S 5 28 B WA A JUE e A5
JEVERI S, R G572 iR T IBSHIE IS
ANBE T, SR R AR BUA T IB S
BRI R R A2

1 #BR0SE

1.1 AH# A2 wkISPFZSDK R T120L, i
AR, TR 6-8 g, M BRI RFSER S
ORI, B3R (1.5 g/B 2/, r il e 25
B2, i 121103), BF By, ¥ 142 2 K
HHE T 4R 25 S W I B (M B T AT 4l
A R A ], HE5: 121018), HUKREE R 284, %
TR R K HE S 45 25 MR SR SE Rl --au(tumor
necrosis factor-o,, TNF-o)Jil 8 50 i 57 B (R
JURB B2 TR IR A A]); H A% -T(interleu-
kin 17, TL-17)8UR 2 R G OREE LS = 24 4R
W) TR PR A W); TL-107800 S e il Al ORI
S B TREAT PR A 7)), P JBi(substance P,
SP)JEU Ho 2 127 5 (P s i B AR R ST );
B 22 FE DRAH G ik (1calcitonin gene-related pep-
tide, CGRP)U G B2 7 S (F it i 2B 4 TR
WETUIT); GC-91 1yIBUR Fe % vh Hes (RER G ik
WA AT, KSR ral, bHilg e T
P23 Hl); RT-PCRI LI & TakaRa ExTaq
DNAZ Gl PCRY B H 519 bifg A LAY T
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1.2.1 A )& A2 wkifISPFZSD A fil 112
SUBEAL A3 0 0 FRZL (32 F) FIAR TR £11(80 ), A7
IR A ST R — R, & H 5 RER
43 E5180 min, B2 ARG 14K, 53 NG 5 EER
A RS 8, P IR s B iR IR (T
TEEHEAN12%KE 0 8% E), R K FH /K R
2.0 mL/(kg * d), 190¢/d; % B 2H DL VR A fl ke
WEFE, MEMR S R AR E K, LR/, FREE1 wkis; 554
JAREAI A AR R _4-9:00 LA B i N <3 ok, B4
SN HAEAL2 em, NS0 mL, $7422 min,
LKA, GRS, ENERE32 CE£2CL
X BE90%-95% I AFA L, 1 Wik, 2¢k/d;
FRALILT TN TR, (AT K, 2 minf5ik
HASAE, 10/d; AR 20 'C-28 °C, AHXNR A
50%-70% [ 1E % 85, FESE1 wkiz; SESJE AR
/P 9: 004 24 20 K B R 10 min(FH 2R ¥ £
FOAT I b A A KRR ), 2RJ5 FH30%7K
A M3 mL/kg)RRIF, FH 98 4T R4 LR 8 i
Rl 5 B, R 7 A s FH T PR A TSk 1, AELANBR
TS SD, BOK RS S IFIR TN, AT o 1
h, 30 mini5 45 EL4ES W A SRR, K28 H b iy
(R SR AN 345 (B AR mm) &N 1AL
2 cm, 7 A0.5%I[ F20.5 mL, 30 s)5id A 0.9%E B
#HIK1.0 mLyft; %o AT BREER 45 N
0.9% £ 357K0.5 mL, 422 wk. IR I W22
KRBk . ., AmiE. JBE.
B B RO PR A S5) IR 3%, 287 F 45 1 A
S50 JE ARSI K Bl 1) 45 W e Ja FR gt Ty .

1.2.2 shah a2 25 25 Rl B e h K RBE L7
HIEHE X HAL(AZ) . BRI A BA). &3F
FREL P ARFIEY4(C. DL E4). B
2 (FAL), F4112 1, JLedl. &4 25k
FER2 glkg, T2 FG . MRS 2k
REArAI1.5. 3.00 6.0 g2E2/kg, $LL10 mL/kg
R EE T 4 2. 1 H X W ALRRR TR S e 4 4y
TRERBUERL K. ¥, B H 17-8:007F 46,
3L4 wk.

1.2.3 &mitia g aem 2 KSR AT24 hak
TF30%K A5 (3 mL/kg) [0V 5 BRI, BH
1243 mmfyBES N ERVE LT TN EENLT]3 emff)
BN, KR I8 S IR 258 RO, g8
PR VDA, SR hpy K RHE(E A 2%
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.
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VDS EVEPS
n RERFEREL 11N R HE B B min) n REBFEREL 1/ N R HE BT (min)
E24 32 3.24+1.75 23.09 + 1.52 32 4.01+0.25 23.18+1.22
fERH 80 4.97 +2.08° 15.30 +3.75° 80 4.89+0.37° 17.30 £ 1.98°

°P<0.01 vs IEE4E.

HON I A 3 /N BRAE L IS TR) R AT LR, S
W14R. B8R g ARG 2R I3 A LA
RrUE BT B SO EEFR 2  BH UE A,
1.2.4 W RESEMAEIRAE: TIEBIL N s 2545 K
JE BB 2R I3 M VAL IR B 5 HL T ok 5 R IR
45 [ i} (abdominal withdrawal refler, AWR) ] %
/N R DA e G P IR B . R BRUK B S
P JRRIVE S, A I I 3 S ) 3 PR A LT 4
N, BREERUGEE BT em, FHRATIE SRR
bl 8 AR P A — ke, P e, R RUIR R,
JBCAERR R I8 B 3L Z8(18 emX 5 em X 7Tem)HH,
REAEZE T HBENT fGi85), AEEH 5. 30 minid
I U] 5 83 R AE A N 1) BRE A VE 26 °C-28 °C
AR PR ER K IR, s R K RIS 4
SN KR, BN A . ERYTK3
W, BERY 5K (A1 FE30 min, s B (A.

1.2.5 TNF-o. IL-17. IL-10. SPAZCGRP#4"
A GAGAG 2R, FARH10%KE
ST M T JRR T i DK LS mL, 23 B ML,
20 CORAFFFRL. TNF-an IL-17. IL-10. SPJ
CGRPYJR H U S ek . A 384l &
e HIHEAT.

1.2.6 B ) ) ek Ak BUAUEALSE IS, B
Kl Nz s ise. A BEHLIS HOREL, BA50%
SV THEE Q2 mL/R), 10 minfF b0 KR, HIIOK
AN, 0 I s HERE Py A HEER
(%) = T )& SRV v PR R B /e 1) 2 B
P 25 X 100%.

1.2.7 B4R 4R5-% & Bz (5-hydroxytryptamine,
5-HT). 5-# & 3% 4 (5-hydroxytryptamine 3
receptor, 5S-HT3R). #¥ 228 Ik % 4h-1(neurokinin
receptor 1, NKI1R)Ae 4m el 18] £5 # 4-F (intracel-
lular adhesion molecule-1, ICAM—I)mRNA;Rii
AP R EARSE S, B R AL, R
BRI VRIFE-70 CUKA T ERAAAFI. RT-PCR
FrS-HT. 5-HT3R. NKIRXICAM-1 mRNA
[f1715: M\GenBank & US-HT\ 5-HT3R. NKIR
RICAM-15:P 51, LlPrimer5#AF it 5]
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Y#—%t, 5-HT: Liif: S~AGACCCTATCAG-
GTGGACGTT-3', Filf: 5-GGAGGTATACG-
CAGATGCT-3', B K/M72 bp; 5-HT3R: |
Wi 5'-GCAGACATACGCTTTCCC-3", Fif:
5'“ATAGCCCACCAGCACATT-3", K BIk/N
340 bp; NKIR: [Jif: 5~ACCAACACCTCT-
GAGTCTAA-3", Fiff: 5-TGGTCACTGTCCT-
CATTCT-3', JY Bt K/M74 bp. WBGAPDH: L
it 5“ACAGCAACAGGGTGGTGGAC-3', Filf:
5"“TTTGAGGGTGCAGCGAACTT-3", FrBrk
/N252 bp; ICAM-1: [jif: 5-TCGGAGGATCA-
CAAACGAAGC-3', Filf: 5~AACATAAGAG-
GCTGCCATCACG-3', Jy Bt K/M462 bp. FikH|
Wyt B A AR IR 55 A B A A
KIATRIZoVESEEUH A LM RNA, %P5 VERT-
PCRIAFI G A U W sk cDNA, JFHF T2
SE EPCRYHY.

Beit 3 hb3R K HISPSS13.048 i AFE 4T hb
P, TR EE imean + SDE R, HHEURER Ay
orge, 2HIR) 22 e 0 EU R H D 32 07 2293 #r,
FMEIKYE o = 0.05. P<0.050 2= 5 A G2

2 B8

2.1 KR LM A5 S A e UM ADRIH I8 1 o
2+ o ) n A AR AR 4 K R 46 i S T e Y
o, I A R R 2, T N /N ER
He i 1) ) AR (R D). AR, SRIT 44
RIS T RGBSR A 34T 25 0 2 (R 2).

2.2 KR AR e AR ISR TS AR B
P AT RRUE I, AR K Bk FE 45 i ok 5 | e il
PR S IR R /N A (B (0.34 mL+0.21 mL)
EGIEH41(0.72 mL£0.19 mL)B B IEA%, 2524
BEPEWP<0.01), TEH Py e EUB A 8 5 o ).
1M 45 24 245 R Ja A, B K IRk B 45 H 3
K 75 | S WAL 40 5 S 1 e /N 75 1 4E.(0.38 mL
+0.21 mL)&1FH44.(0.69 mL+0.05 mL)H & [%
i, 254 BEMEP<0.01), #3097 451
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R, 5. 2k WRE TR SR SRR SIERS R EA AL S SR80 3547
EHTh R VIO M-t - S M Z T WA

D4R RERZEREL IHR/NERBEL B (min)
AH 3.45+293 23.71+2.06
B 452 +1.07° 16.33 + 1.05°
Cc4a 3.58 +0.54° 21.06+1.87°
DH 3.87+0.22° 19.42 + 2.44°
E-H 4.03 +0.66° 18.21+3.15
FAH 3.69+0.91° 20.09 +3.27°

°P<0.01 vs AZR; °P<0.05, °P<0.01 vs BH. AR: IFENIBZE; B
H BENIRA; CH: 7R S, DA PFI24; ER: T2
A, FR: 52HTAH

W4 S5 S 1) B /N 25 L (C4L: 0.55 mL+0.07
mL, DZH: 0.53 mL+0.11 mL, EZH: 0.46 mL+0.05
mL, F41: 0.49 mL+0.09 mL)¥HEHAIL(0.38
mL+0.21 mL)J}5(P<0.05) , 1t 1% 1697 41 i
T BB S5 2 PRI

2.3 XK A fFTNF-o. IL-17. IL-10. SP&
CGRP4Zudx HMA K RIMETNF-an 1L-17
M SPE A I 2 I Y 75 (P<0.01), TL-10!
CGRPH BT (P<0.01), 1M &G 240K Bl i
TNF-o. IL-17 )2 SP & BB 4 A, TL-10
FICGRPH T =1 (P<0.05550.01)(FK3).

2.4 KA AWMk B KB
BT HERE 7T 20 %(89.34% +6.67%) 1 1 4
(72.08% £ 4.49%) {2 % T+ = (P<0.01), 4%,
FARIT AL/ W S5 v HERE A (CHL: 75.21%
+4.21%, D41: 80.12%+5.19%, E4L: 82.05%
+3.27%, F4: 77.33%+6.01%) 3 84 AL 4]
(89.34% 1 6.67%) F#AIK(P<0.055%0.01), H.LL4&FF
22 1 e A 22 e o B AR (P<0.01).

2.5 B4R 2R5-HT. 5-HT3R. NKIRZICAM-1
mRNAWE B KR IMES-HT. 5-HT3R.
NKIRMICAM-1 mRN A2 A K P85 15 % 20 B
W E(P<0.01), & A7 41K U S-HT.
5-HT3R. NKIRXICAM-1 mRNAB AL 4H
N EP<0.05)(£4).

3 111E

1B Sk FH IG5 7 i AN 3 [ B A e A > i e A
REAE ) — A Th RE R AL LR A AE, B2 W R
YR G e e U R NI SR L N
V5 RLL TRAY RN H i B, L B0 R 3R R
PLEI AR ST HiFAANZA AR ES S
Fgm, & A7, Ko P
. MBS AT ARG e, XSRS -
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J& HHTXTTB S K AL A T AR ™. TB ST
o LA B 2 AU T EER BN B WiE Bl ) S
PRI A R o 2 P A Y 2R ALY AR
Sk, CAHIE, il R B R 2R A S 5 o A2
1B SB[ 3 B A B 2R AL, AR50 02 B A TR Y 5
Oy PR AE R IR AL R 7T, R 2 1 U 4
T W, B WS S IB S A 1) LA K
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