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[ Abstract | Objective: To observe the effect of Fagopyri Dibotryis Rhizoma extracts ( Fag) on mast cell
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(MC), protease activated receptor-2 ( PAR-2) and substance P (SP) in irritable bowel syndrome (IBS) rat
models with visceral hypersensitivity. Method: IBS rat models were established through neonatal maternal
separation, acetic acid enema and intraperitoneal injection with OVA. A total of 60 SD rats were randomly divided
into normal group (normal saline) , model group (normal saline), low, middle and high-dose Fag groups (0. 14,
0.42, 1.26 g-kg ") and ketotifen group (0. 18 mg-kg ™ '). After oral gavage for 14 days, visceral hypersensitivity
was assessed based on abdominal withdrawal reflex (AWR) score. The number and degranulation of mast cells
were observed by immumohistochemical staining (IHC); PAR-2 was measured by Western blot; and SP was
evaluated by enzyme linked immunoabsorbent assay and IHC. Result; AWR score in model group was significantly
higher than that of control group at the distension pressures of 20, 40, 60 mmHg (1 mmHg =0. 133 kPa) ; and the
number and degranulation of mast cells, PAR-2 and SP expressions significantly increased. Middle-dose Fag group
(at the distension pressures of 20, 40, 60 mmHg) and high-dose Fag group (at the distension pressures of 20,
40 mmHg) could effectively reduce AWR scores. And the number and degranulation of mast cells, PAR-2 and SP
expressions were lower than those of model group. Furthermore, at the distension pressure of 40 mmHg, high-dose
Fag group could lower than ketotifen-treated group in terms of the AWR score. Conclusion: Fag could alleviate the

visceral hypersensitivity in IBS rat models. Its mechanism was related with the inhibition of the number and

degranulation of intestinal mucosal mast cells, the down-regulation of PAR-2 and the reduction of SP.
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IBS) . A & 2 A 3R A T A 4G 21, v i 2 JIE R
AL (mast cell, MC ) 2 Jif 18 32 22 (0 Hi IR 2 4%, =
5510 b G- - N S I 2% 1 R A . E SR R IR,
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R SRR AE
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40,60,80 mmHg (1 mmHg =0. 133 kPa) J& J7, W 2
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wRE
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3 BAF IR I A S R BB R 20
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T 1 3 9 o SRR AE 3 (P < 0.05, P <0.01), 42
INTEBLN ) . SAEYZE A [, 7E 20,40 mmHg )
T, Fag o 5 50 5 20 (B 25 4 R] A R 2> AWR PF
(P <0.05, P<0.01);% 60 mmHg & JJ T, Fag

o 70 e 2 R RS SR R T > AWR P43 (P <0. 05,
P <0.01), [ {5 i i s o 8O 5 B SR 4L M T,
Fag & 75 5 4177 W] 2 [ ik 40 mmHg & AWR i¥4>,
BRI TR Or A . WAk 1.

&1 Fagf IBS HEESHBAEE KRR AWRIFESHEM(x£5,n=10)

Table 1 Effect of Fag on AWR scores in rat model of irritable bowel syndrome with visceral hypersensitivity (x +s,n =10) N

2H 5 Fl it /g kg ™! 20 mmHg 40 mmHg 60 mmHg 80 mmHg
iE - 0.40 +0.52 1.20 0. 42 2.20 0. 63 3.20 £0. 42
e - 1.60 £0.70" 2.60 0. 84% 3.40 +0.52% 3.60 £0.52
Fag 0.14 1.60 £0.52 2.40 £0.52 3.20 £0. 42 3.60 £0.52

0.42 1.00 0. 47% 2.40 0. 84% 3.00 £0. 67 3.50 £0.53

1.26 0.70 0. 48% 1.70 0. 48> 2.50 =0. 53% 3.30 0. 48
Wi 2 7% 0.000 18 0. 80 0. 42% 2.00 £0. 67" 2.80 0. 42% 3.50 £0.53

EMFEENDTSERAEY P<0.05,2 P<0.01; 5B E4 > P<0.05," P<0.01; 5EIBIFAHLEY P<0.05(F£2, &2 ),

3.3 X IBS BEALUK R 45 s MC BsEm MC 2
TR e 2 2L P 2 R O D R R A
TIORL , J2 A3 1 M 2 I [ T2 R I A R
Lo R UL B MC 20 M T 2 52 4, L B 2, 0
B 5 EABURE 9 MC 4 0 28, 1 A5 A R, A 2 4
JSURL I AR AE R ] 5 IE R 2 AR L, 2R 2 R R
25l B MC B B UR R R E R (P <
0.01) . SHIRILAIAN ML, Fag 5 70 4 41 | IR 25 J% 2 )
Ik /> MC %3 B i JOR: F2 B2 (P < 0.05, P <0.01),
Fag 175 5 LA AT 40 1) MC 3% B A50RE (P < 0. 05) o
W2, H 1,

%2 Fagxt IBS HIEK R% o5 45 7 B A MC % B 7% 4L B BORL R
SP H#ME (%2 +s,n=5)

Table 2 Effect of Fag on numbers and degranulation of MC and

SP in distal colon of rat model of irritable bowel syndrome with

visceral hypersensitivity (x +s,n=5)

s Fl 4t/ MC M(: {ﬁ‘ it SP
g-kg ! /A I8 R/ % /g L7
EH# - 3.6+0.55 16.68 +15.59 137.62 +27.92
[ - 9.0 +1.00% 55.11 +5.00% 318.67 +23.15%
Fag 0.14 8.6+0.55 53.61 +6.78 316.62 +20.39
0.42 7.6+1.14  31.55+4.84% 281.86 +28.24"
1.26 7.0 £0.71% 25.12 £9.56% 201.04 +22.29%°)
FiZ2% 0.000 18 5.6 +0.55% 21.33 £6.91% 227.95 +25.52%

3.4 XJ IBS BERLR UL o 45 i PAR-2 25 Y 52 i)
HIEH A M, B2 PAR-2 8 H R A B B3 &

(P<0.01), SBIRIZAH L, Fag i 75 & (W B 2%

HPAR2 EHRIEIAGEITFE X (P <0.05,P <

0.01), WL 2,

3.5 X} IBS BiEU K Ramimss i SP g S51ER

IAH B BRI 2 SP K SF B 3 in (P <0.01) , 54

: o oA = B
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D E F

ATEH 4B BERI4] 5 C. Fag 0. 14 g-kg ™' #;D. Fag 0.42 g-kg ' 4 ;
E.Fag 1.26 g-kg ™ "4H;F. M54 (& 2,3 [@)

El1 Fag 3t IBS A ARIZHLEHFEMC HERFHUHZME (L
yELL AL, x 400)

Fig. 1 Effect of Fag on numbers and degranulation of MC in distal
colon of rat model of irritable bowel syndrome with visceral

hypersensitivity (IHC, x400)

RUZAH EL , Fag H i 700 2 2 B 5 25 41 SP K - 1 3%
FEAR (P <0.01) 5 58 75F 4 A He , Fag 55 57 i 4 SP
KRR (P <0.05) , WK 2,

SP G i Sz vy BHPE 5t A B 0, AR A € JB0RE , (o T
A JE] B 1 [ A 22 v UL TR) 28 PN B BT Bl 42
M B LR SR VEROIR S M, s LR . 5 IR
WAL H LA Z SP G gs BN PHAVE S 22 BORT e fa
Rl A0 E G2 L (P <0.01) 5 5 107 4] AH
L, Fag H 8 ) 5 4 (T 2 25 20 SP 5 BH M 2 I
55 (P <0.05) ; 5 & 57 4L A L, Fag 57 241 SP %2
PEBH P 2 NI 55, A Gt E R L (P <0.05), UL
K3,
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Fig. 2 Effect of Fag on PAR-2 protein expression in distal colon of

PAR-2/p-actin

rat model of irritable bowel syndrome with visceral hypersensitivity
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Fig. 3 Effect of Fag on SP protein expression in distal colon of rat

model of irritable bowel syndrome with visceral hypersensitivity

(IHC, x200)
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@Adﬁ 5 i AT S N K A R N U R e
22 R A 1 A R AT PAR-2 45t ) AT BH BT 3L
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SEH UK R Z — oA T K AR R G iE
() SP EHZAFTE Tt & Ry WIEPERN & oo, 2
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40 mmHgER M JE J1 N AWR PE43 I 3 st 45 17 B i SP
AT I 25, H R K AT i 5 Fag 42 19 2 4 5
PEA S, RTIAE TS A U SR 2 % B Fag W] i
N DRG BHZE (CAP) Z & A 1 (TRPVI) ik,
TP 2 3 5T S-HT 7= A FUBE I, 7 8 5-HT3A Z 4K
Fik, BV 5-HTIA 52 &3k DL KT 8 5 # )5 /1 Fl
U 5 NMDA 324K 2B W5 (NR2B) Rk 1% , %%
PAJIFE o R SR B B B %, B R S R R OF
Xof b AR A ) R
ALY I 5T £ B Fag (9 3 2 o0 (45 2
F R S A LR SR, R KA R R A R B-
2 AR HE C-1, R ZE MR R4 i iz
20TV RL I ) R R TR L 200 T F I R i
B, U/ 2 A R, ST S A A Ca T NI,
PKCO (1 IR Ak 98 /> N 5 i I 35 5% 1) MC 2 Jie
W, H R, A R -6 (TL-6) |, g RSB ¥--
a( TNF-a) BEJilt. JRR 44 % C-17° a4l i FeeRI
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