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% PAR-2 mRNA #= TRPV1 mRNA 7t % (P<0.05); % [ 551k, . & # & 48R34 4F 20 PAR-2
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ABSTRACT Objective To observe the interventional effect of Chang'an 1 Formula ( CA1F ) on visceral
hypersensitivity of diarrhea-predominant irritable bowel syndrome (IBS-D ) rat model of Gan depression Pi
deficiency syndrome ( GDPDS ), and to study its effects on the expressions of substance P ( SP ), calcitonin gene
related peptide (CGRP ), proteinase activated receptor-2 ( PAR-2 ), and transient receptor potential vanilloid 1
(TRPV1) protein in the dorsal root ganglion. Methods Sixty male SD rats were randomly divided into a normal
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group (n=10) and a model group (n=50) . A rat model of IBS-D was established using a multi-stimulation
paradigm, including neonatal maternal separation, and chronic unpredictable mild stress. At the end of modeling,
the rats in the model group were divided into the model group, CA1F low, medium, high dose groups, and
Dicetel group according to randomized body weight, 10 in each group. They were intragastrically administered
for 14 successive days. Distilled water was given to rats in the normal group. Abdominal withdrawal reflex ( AWR )
score was used to evaluate the visceral sensitivity of rats. Immunohistochemical assay was used to detect the
expressions of SP, CGRP, PAR-2, and TRPV1 in the spinal dorsal root ganglion, and Real-time PCR was used
to detect PAR-2 mRNA and TRPV1 mRNA levels in the dorsal root ganglion. Results Compared with the normal
group, model rats lost weight, increased water content in feces (P<0.05) . Compared with the model group,
rats in the low, medium and high dose CA1F groups gained weight and decreased fecal water content ( P<0.05) .
Compared with the normal group, the visceral sensitivity increased in the model group ( P<0.05) . Compared with
the model group, the visceral sensitivity decreased in the medium and high dose CA1F groups as well as Dicetel
group (P<0.05) . And there was no significant difference between each CA1F group and Dicetel group ( P>0.05) .
Compared with the normal group, the expression levels of PAR-2, TRPV1, SP, and CGRP protein in the dorsal
root ganglion increased in the model group (P<0.05) . Compared with the model group, the expressions of PAR-2,
TRPV1, SP, and CGRP protein decreased in each CA1F group ( P<0.05) . Compared with the normal group,
the mRNA expressions of PAR-2 and TRPV1 in the dorsal root ganglion increased significantly in the model group
(P<0.05) . Compared with the model group, PAR-2 mRNA levels decreased in each dose CA1F group and
Dicetel group (P<0.05) . The TRPV1 mRNA level decreased more in the high dose CA1F group than in the model
group, and it was lower than that in Dicetel group ( P<0.05) . Conclusions Visceral hypersensitivity existed in
IBS-D rat model with GDPDS. CA1F improved the visceral hypersensitivity of model rats, and its mechanism might
be related to down-regulating protein expressions of SP, CGRP, PAR-2 and TRPV1, and PAR-2 and TRPV1
mRNA expression levels in dorsal root ganglion.

KEYWORDS diarrhea predominant irritable bowel syndrome; Chang'an I Formula; visceral hypersensitivity ;
dorsal root ganglion
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2 Y W&l 5ih(EEK9g WHARIg
WH~j12g Bi45g Wi#E3g MEK6g K
HHE6 g 55 11 Bkrf2y ) 278k i b (= i BE R B 7
SRR S Y, TS T 3.86 g 4:2Y,
B, Ve R (1967R, EE, #it5:
636859, %jH 50 mg ).
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Hh PEARS e A5 FR e o R R A B Y A I o i R AR
it Trizol & RNA #2 Bl ) ( b a0 KR 2R LR
A FR 2y @, DP405-02 ) ; PrimeScript RT reagent
Kit with gDNA Eraser ( TaKaRa Bio, RR047B ) ;
SYBR Premix Ex Taq II (Tli RNaseH Plus)
( TaKaRa Bio, RR82LR ) ; Anti-CGRP antibody
( Abcam, ab81887 ) ; Anti-PAR-2 antibody ( Abcam,
ab180953 ) ; Anti-SP antibody ( Abcam, ab14184 ) ;
Anti-TRPV1 antibody ( Abcam, ab31895 ). ¢ )t %
H PCR 1X ( Applied Biosystems, ABI7500), St %
WAEE (AR, BX51),

4 RERVEEN . Sy ZGZ SESCER [10], R
FHOBT A B 53 2 & o 22 g e ST AR I B 1BS-D
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8 WM 42N 14 KIF/rlFrEiCs, 4% K&
SN T SRR . BT R B ARG, R R IT 2
HRES, AT LAE B TIAL T B Rl 28 Rk iy iy pi
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H Image-Pro Plus 6.0 E% 4381 2 G¢ X} G 58 PH A X Jak
PG AT 0T

10 MEHRRE T AR Bl 227 PAR-2, TRPV1 mRNA
FIAK  Real time PCR 5 #7575t 5T Invitrogen 7
FlE . SR Trizol B RNA HEBURFIHEBFEA RNA,
K H PrimeScript RT reagent Kit with gDNA Eraser i
17 cDNA F#% 5%, Realtime PCR {X I #7 PCR )i,
95 °C,30s;40 |~ PCRfE# (95 C,55s;60 °C,40s ),

&1 59T
S AR S (5-3) 7 fﬁff‘
PAR-2 Fiif ATGGCAACGACTGGACCTAT 261

T TGATGTTCAAGGCTGGAATGT
TRPV1 it GAGATCCATGAACCCGAGTGCCGAC . 201
T CGGTTAGGGGTCTCACTGCTGCTGT
GAPDH  Liif CCTFCCGTGTTCCTACCCC 131
Tl GCCCAGGATGCCCTTTAGTG
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1M Giit vk SRHA SPSS 19.0 Zil 4k fF,
BRI X £ s Fon, Bl R ESS M, 2T,
FHEA % 75 224381 (One-way ANOVA ), T L5
FHLSD ¥, BOUa A 2 1E 2543 A A 25 551 %
SR 50 h Z2 4 M ST AR Kruskal-Wallis H A 5,
P<0.05 RS A G X,

# R

1 FARBAEANERERK (£2) S0
IEH AR R T HALA A (P<0.05), #AI4], %
5. H. ERlEAMEarRrd KR, 25
T2 (P>0.05). 4i#)n, HAAARRMKT
IERA (P<0.05); % 1 5%, . &FlEAd KRR
IR R FRORIL] . 15487484 (P<0.05 ).

®2 SHEKRRGAHGAELE (g, Xxs)

205 n YHET welfE
EH 10  512.21+78.24 569.89 + 43.38
iRl 10  454.93 = 36.66 502.47 + 25.10

564.85 +21.78 °*
561.66 + 24.63°*

% 157 10 447.64 +49.47
i 157 10 455.90 + 37.20"
W 1577 ) 10  444.75:54.42°  561.77 +53.28°*
(Eriges 10  454.27+39.05°  534.77 +51.87

T SIEE AR, "P<0.05; SHUHH I, “P<0.05;
S AR, 4 P<0.05

fn D fE

2 HUAKRBAAHGEZEME SRR I (£3)
YR, AR KRR T IER 4] (P<0.05); %44
Zya, PERIZR RS E &K S TIER 41 (P<0.05),
% 15k, . E 2 A a7 R 385 5k i
SR/ (P<0.05), W% 1507 hifl i 41258
KR TR (P<0.05),

R 3 HAKRBLARRIETKBILE (%, X+s)

A5 n Sl B q
EN 10 42.60 = 5.31 42.20+7.19
Fhi%E 10 50.60 + 7.82" 55.80 +7.16"
175 e 5k 10 46.00 +5.20 4440 + 564"
s 157l 10 45.40 + 4.59 41.60 +4.29°*
T 1507l 10 46.50 +5.62 43.40+6.20"
(Eriges 10 47.40 = 8.94 48.80+8.49"°

W SIEWARYIE:, "P<0.05; ST EY s, “P<0.05,
SiRAT R LR, 4 P<0.05

3 KU AWRZEFRLE (£4) AWRESRH
3Gy, B A N RO BREE BT v O 0 KE B

FAINTIEH Y (P<0.05); % 1504, &l
4, REFRRA TSR FARIL] (P<0.05), W%
I SHEREHASHFRHRALE2ZER TSI %5E X
(P>0.05),

x4 HAKRAZNG AWR 250105 (mL, X+s)

15 noomEN mEE
EH 10 0.72+0.11 0.78+0.08  0.05=0.11
TRiA 10 0.55+0.07" 0.59+0.06° 0.03=0.10
J2: 1 5% 10 0.56+0.08 0.69+0.07 0.12+0.05
s 1 5 hFlE 10 0.60+0.04 0.78+0.15° 0.18+0.14
2: 155 ikl 10 0.60+0.07 0.72+0.08° 0.12+0.08
e 10 0.64+0.09 0.71+0.08% 0.07+0.06

e SIEWARWIES, *P<0.05; SR R La:, “ P<0.05

4 £ R EIEMB S R s 497 SP. CGRP,
PAR-2, TRPV1 &k L# (Bl 1~4, £ 5) REEd
b2 R s, SP BHYEZ0 A Y 240 A s T DO B
e b e R 0, BRI L SR R K T IR AL
(P<0.05); B% 155k, . mAlEdl FEpew
HETREAI4] (P<0.05), Hin 15 0H ., mifla
R AR TAE7 454 (P<0.05 ),

“aﬁ ‘L@ LY B
W AHIER A B A4 C A ERA; D MR 1507
KK E Wi | ShhREeE; F e | 5@, ik
& SP PHIkEZFIA
1 K4 KF DRG ' SP %35 (DAB fi, x200)

CGRP BH: 44 i % 40 i 5 b ] LIRS 214G G miihs:
WAL, BiEIZH CGRP SE-HDGB R E R T IFH 4
(P<0.05); B% 155K, . mflEd] LATarRedl
S AR TR (P<0.05), Hin% 15
R AT B B LTS AT R4 (P<0.05),

TRPV1 7E 15 & 20 °F- ¥4 50 %5 B2 K T 1E % 41
(P<0.05), W% 1 57K, . mfla g L AgEr4e
21 A4 B (AR AR A4, ( P<0.05), Hin% 15
7t AP0 B (AR TA47 R (P<0.050),

55 A 2H PAR-2GY- 3 O % (H K TGE & 4
(P<0.05), M T 5k, . mflEd LS arte
2063 B TR (P<0.059), % 1 50
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%1577
RFVRAL; E i 1 S0rhRleal; Foslae 1 Sormsladl; fisk
575l CGRP [HEFE5k

Bl 2 &4 K DRG H' CGRP #%ik (DAB {5, x200)

T AWIER 4L B WKL C HFEFIR4L; D W% 1 Sr
RFIRAL; E i 1 S0rhRledl; Foalge 1 Sormmlad; ik
Fek TRPVA M1k

B3 41Kk DRG H TRPV1 %ik (DAB ff, x200)

RO AR T HAR 45 25441 (P<0.05 ),

5 £ 4K BUEHEE Y DRG H PAR-2 mRNA
TRPV1 mRNA FikIbH (£ 6) BRI KERFFH A
£:45 v PAR-2 mRNA F1 TRPV1 mRNA %5 i # 2 W]
BIHE (P<0.05); I 1 5745w dl M AS 67
PAR-2 mRNA /K451 2H B R F#AIK (P<0.05 ). 1%
2 1 S5 A2 TRPV mRNA K -8 140 PRI
HALFAErR4 (P<0.05),

Wi
P E S SR, BRI PES SR SR R R i,
VA T DG e SR E L E ¥ b et S RO R VI S i
SO REi I BRGE , ALEIERE  AESE L i, 1BS-D
R | R A5 MR T AN R i A B A% 0 AR BEAL

x5 HAAKFEMESEMZT PAR-2. TRPV1., SP & CGRP FH & (X+s )

v v
. b 2
? :
h@ i
P 8

T AHIEHR 4 B ARIEIA,; C NREFH4H: D W% 1 577
R AL E e 1 505 bl ; Fovlade | 505l ; ik
8k PAR-2 PHPER A

B4 4K DRG ' PAR-2 £k

(DAB {4, x200)

F 6 FHHKRIERB T RAZTT PAR-2 mRNA,
TRPV1 mRNA #ikt# (X+s)

4151 n PAR-2 mRNA TRPV1 mRNA
EH 3 1.420 + 0.434 0.867 = 0.221
Y 3 3.993 + 1.197° 1.077 + 0.668"
W 15 5 A5 i 3 1.722+£1.005*  0.789+0.156
sz 1577 i 3 1.406+0.204°  0.699+0.179
otz 1577w 3 0.735+0.351"%  0.499 +0.140°*
ey 3 1.140£0.123%  0.751+0.207

H: SIERALIE, "P<0.05; SHAAIHE, ©P<0.05; 51

FPRRMIILER, 4 P<0.05

i, 7E 1BS-D fEMR A A B 4 Jie rh ke 4 s 2R A
JiE L BRAZ I 22 R GERITR Y, 1 2 NI e A 22

. S5

JEGE (R Bl il WAL AR 24

PP ARG, XL AT LR MR T

B DRG, BEK: ) i 2R A1

e B B

DRG £ 0 H B 32 1 18 1 T 1 A5 L A 28 L i
i E Rz A, AR SN o -0 S fer:

AT, e, P

PSR 5 B B A

PAR-2 75 AL 7E A IIFRB S0 47 i 2 A € 07
1 PAR-2 3415 Ji 13 % 1k J8 52 #ih 28 0 ] B i SP Al
CGRP., SP &Z 5K 15 B 1Y 1% i 1) 2% Ay Pk flt 2
# R "%, CGRP 5 SP 4t 77 T 4h Jil b /& A 2
t, BEELHSTAEMEMEM, Mk A SP R

»
PN

P AR P2 A9 78

415 n SP CGRP TRPV1 PAR-2

B 3 0.147 +0.038 0.170 +0.031 0.159+0.016 0.179+0.036
e 3 0.188 + 0.038" 0.241+0.022" 0.215+0.017° 0.207 +0.043"
iz 155 3 0.163+0.034 " 0.184%0.031" 0.194 + 0,046 * 0.174 £0.018"
Wt 15 )5 A 3 0.165 +0.034 “* 0:180+0.015° 0.165%0.042° 0.173 +.0,044 *
Wt 1 25 05 e 7 3 0.159+0.041 4 0.173+0.031°* 0457 +0.048 4 0.166+0.024 “*
(EHEss 3 0.171+0.020 0.202 +0.026* 0.185+0.030" 0:175+0.035"

W SIEH A LE, "P<0.05; SRR s, “P<0.05; SiRaFikdi b, *P<0.05
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A DY e SRR LA 2 —
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