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Mechanism of Zhizhu Pill on mice with slow transit constipation and
spleen deficiency pattern by regulating mast cell activation and PAR-2/
CGRP pathway
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(Abstract] Objective To investigate the mechanism of Zhizhu Pill on mice with slow transit constipation (STC) and spleen
deficiency pattern by regulating mast cell (MC) activation and protease—activated receptor-2 (PAR-2)/calcitonin gene-related peptide
(CGRP) pathway. Methods Thirty mice were used to establish an STC model with spleen deficiency pattern using a combination of
senna leaf gavage, restricted diet and water intake, and a low—fiber diet. These mice were randomly divided into model group (10 ml/kg

sterile water gavage, n=10), mosapride group (2.5 mgkg mosapride solution gavage, n=10), and Zhizhu Pill group O gkg Zhizhu Pill
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decoction gavage, n=10). Ten additional mice served as the normal group (10 ml/kg sterile water gavage). After seven consecutive
days of intervention, body weight and intestinal propulsion rate of mice were measured. Colonic mucosal pathology was observed via
HE staining. MC morphological changes were observed via transmission electron microscopy. The mRNA expressions of tryptase,
PAR-2, and CGRP in the colonic mucosa of mice were determined via RT-PCR. Expressions of tryptase and PAR-2 were checked
by Immunohistochemistry (IHC). Protein expressions of tryptase and PAR-2 were measured by Western blot. CGRP content of
serum, brain tissue, and colonic mucosa was measured by ELISA. Results Compared with the normal group, mice in the model
group demonstrated aggravated colonic mucosal edema, inflammatory cell infiltration, and MC morphological changes accompanied
by significantly increased inflammatory pathological points (P<0.05), decreased body weight and intestinal propulsion rate (P<0.01),
elevated protein expressions of tryptase and PAR-2 in colonic mucosa (P<0.05, P<0.01), increased mRNA expressions of tryptase,
CGRP, and PAR-2 (P<001), and increased CGRP content in serum, brain tissue, and colonic mucosa (P<001). Compared with the model
group, both mosapride and Zhizhu Pill groups exhibited ameliorated colonic mucosal edema, inflammatory cell infiltration, and MC
morphological changes with decreased inflammatory pathological points (P<0.05), along with increased body weight and intestinal
propulsion rate (P<0.01), reduced protein expressions of tryptase and PAR-2, decreased mRNA expressions of tryptase, CGRP, and
PAR-2 (P<0.05, P<0.01), and reduced CGRP content of serum, brain tissue, and colonic mucosa (P<0.01). Compared with the mosapride
group, mice in the Zhizhu Pill group showed increased body weight (P<0.05) and decreased mRNA expressions of tryptase, CGRP,
and PAR-2 (P<0.05, P<0.01). Conclusion Zhizhu Pill can alleviate constipation symptoms in STC with spleen deficiency pattern. lis
mechanism may be related to the suppression of MC activation, inhibition of tryptase and PAR-2 expression, downregulation of
CGRP secretion, and promotion of intestinal motility.

(Keywords] slow transit constipation; Zhizhu Pill; mast cell; protease—activated receptor-2; calcitonin gene-related peptide
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%1 Tryptase,PAR-2,CGRP EE 7l
Table 1 Tryptase, PAR-2, and CGRP gene sequences

L A ERFHI(5- 3) R P51 (5-3) SIS bp
Tryptase CTCCTCACTGTGTCCAAATGC TAGAGGTACTGCTTACGGAGC 142
PAR-2 CTGGCTCTTCTTCGTGCTCT CAGGAACACGCAGAAGAAGG 150
CGRP GCCTGGGAAGAATAATAAAAG CAGTTGGTTTTTCTCTCCTCT 250
GAPDH GCAGTGGCAAAGTGGAGATT TCTCCATGGTGGTGAAGACA 141

1.6.7  ELISA &l /IN BRIl 7 | I 41 2 | 45 B 266 e
CGRP &g HUH/NRIRERIM T i 450 kg
AU R T 4% CGRP 9 ELISA #6377 &0 Ui B B
YERI CGRP &5,
1.7 SEitES
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(P<0.01) ., 5 EEYb A A Hose LR LA R s
(P<0.05). BRI 2,

®2 BHNREREFGIEHEH LR (x+5,0=6)
Table 2 Comparison of body weight and intestinal

propulsion rate among different groups of mice (x+s, n=6)

il P /g JiE %
R4 40.33£2.00 49.38+12.98
FEAIZH 35.07+2.88%* 22.20+8.09%*

BRI 36.84+2.41 50.15+7.96"
BARALA 39.73£1.70% 39.39+11.23%

TE: HIER AL, #+P<0.01; SHEBLL LA, #P<0.01; 5 210
FILLELEE, 9P<0.05,
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A ] U/ R A IR I X2 B B R IR T 5
TEPEA , SARILIAR H , IEF 4L BV R4 R AR AR
FUEHRAEVEI3 1T [ (P<0.05) . TEILE 1,
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PR A /D Tryptase [PAR-2 FHPEZE R s BEARIZH /)N R
SRR R R AR O UR, $27R Tryptase [PAR-2
BHPE R IE BN 5 2200 Wb R 20 B AR AR AL /N BRLES
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HIARALL Tryptase \PAR-2 5 H 3¢ 15 7K - FEAIK (P<
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mRNA FRikKFE LI
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Fig.1 Comparison of morphology and inflammation points in colonic mucosa among different groups of mice
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Fig.2 Transmission electron microscopy images of MC in colonic mucosa in each group of mice (x15 000)

w7
; A

BURALAL

5
4 3

Mgy o (,»\

P
B
et é;?(»'r';ﬁ

EH4Ul TEAILH
B3 EHENREFFPE Tryptase BE AL E (x200)

Fig.3 Immunohistochemistry images of tryptase in colonic mucosa in each group of mice (x200)
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Fig.4 Immunohistochemistry images of PAR-2 in colonic mucosa in each group of mice (x200)
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Tryptase ‘ - - - +31 kDa
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Fig.5 Electrophoretogram of Tryptase and PAR-2 protein

expressions in colonic mucosa in each group of mice

£3 BHENREHFE Tryptase PAR-2 BHFKAKTE
EL 2R (s, n=4)
Table 3 Comparison of protein expression levels of
Tryptase and PAR-2 in colonic mucosa among different

groups of mice (x+s, n=4)

215 Tryptase/B—-actin PAR-2/B-actin
IEEH 0.50+0.30 0.75+0.14
HEAIZH 1.0320.35% 1.07+0.30%

BRI 0.41+0.20* 0.75+0.14
BRI 0.5020.15* 0.55+0.20%

FILH FARA LA /N BT R 2H 2 25 A B I CGRP
R IEE (P<0.01) . SRS A, R UL /)N
FUGZHZY CGRP & & T (P<0.01), TEWLFR S5,

®5 BANRLE MAR LEHFIR CCRP FELE
(%5, pg/mg)

Table 5 Comparison of CGRP content of serum, brain

tissue, and colonic mucosa among different groups of

mice (x+s, pg/mg)

415 1R IR B

WA 5 1145821177 1 051.51£10840 1 121.19£117.67

FERIZ] 5 268.08+25.89%* 1 890.62+191.67%% 1 865.91+104.49%*
SYI4L 6 168.41£17.81% 1 033.11x130.76% 1 296.90+235.83"
BRI 6 160.19+21.12% 1 312.01254.23%00 1 265.46+223.26"

L HIER YA, #P<0.05 ; S A, *P<0.05,%P<0.01

x4 BANREHFFE Tryptase, CGRP,PAR-2 mRNA
TR F L% (ws)
Table 4 Comparison of mRNA expression levels of
Tryptase, CGRP, and PAR-2 in colonic mucosa among

different groups of mice (x+s)

ZH5%  n Tryptase mRNA ~ CGRP mRNA PAR2 mRNA

EHE 4 1.01£0.03 1.09+0.19 1.02+0.02
RiHIZH 3 3.32+0.00%* 10412036+ 10.1420.15%*
SEYbFIg 4 2.26+0.07% 6.34+035%  6.43+0.31%
BARAH 4 1.5620.07%70 3.68+0.20"°0  4.18+0.33%7

W HIEF AL, #+P<0.01; 5HAIL] LA, *P<0.01 ; 5 257 b F)
2 Heds,PorP<0.01,

27 HHNRIME AR EFEFE CCRP 22
bk

SIEF A e A /N RS g4 2
B CGRP ST (P<0.01) . SHORIZH Hedss, BEvbh

W SIEHE A, ##P<0.01; SHEBIZ A, #P<0.01; 5510 Fl
2 g, P9P<0.01,

3 g

STC 2 PR L8 UL A% 18 4 o) R i 1 s , I3
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WA IR, WK e A I KEAa-HE
NG M 55 5 BUs DI RE R H, WE BRA T, Bl AN
Kok, BT B W REDREDHE TS, DU PRI | {45 & |
JiE BRI el A S BT FHARAR AL, T AR A T
BRI, AR H LA G AR ) AR S e il S AT I
BRI T Z B, LA LA AR, B A BB R
ZHL, XTI S ds 2 A (kb g AN AR AT A
1E, RG22 i,

MC IR0 2 7 18 PN ARRE TR 1 56 7, BB S Rl
WG EEEYE B sl 1 UL ARAE W™, Tryptase
J& F 22 PR IS, & MC TR & iR 2 i rh Pk
A S R IR 25% , HAR AT AR IR
FE MC 5o e BE B, 2 MC I Ak SO BURE
J V% B T AR AR, PAR2 JE T G & A HBCZ AT
%, 25 20 B BB 2 A2, ARSI EE R
7N, STC MR TIE /)N BRUAC T Fi ik % g 1 0 SR IR
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S5 1 R S B R S IR AIE | T AR AL 5
Vb R 25T S T 35 ek B REAR | #5% STC
U UE /N U IE B g B BRI AR VR . R
ZH/NEZ5 17 Tryptase \PAR-2 £5 H Fll mRNA Fik/K
SEROE R Y B, R IIAITIS Tryptase PAR-
2 Fh I R, F W STC MR IE/N R B &% 5
2 FE I MC 354k & Tryptase [PAR-2 ik /K- I
T4 K AARALRE R STC LR/ NEREE W Tryptase |
PAR-2 £ik/KF-, MC IEAJE I A (%) Tryptase 7]
BTG PAR-2, PAR-2 A 1 FH T-4I53T £ P9 431
A0 A A 2 R GE, B CGRP, 2 5 115 18 1 3))
J12 0 CGRP & —MURRIR IR ZE R, T2 o0 A T
WX S K B i e N IR 22 DA TR AL FR 58 T K
) R 43 WA RN P i A B AR R i
H OGN BT, SCER AR R BT /N BRI |
WA SEHH A CGRP & BEOEF AW Bt e, &
BORILIAYT G 5 W T B, KW STC A% T g
5 CGRP FIXKF LT 5, HURILBER#AK STC [t
HEIE/N BRI CGRP At | S50 i 45 Iy AT 52
SR,

L5 BT AR AE SRR BURIL AT LU
il MC R, ek /D45 B 26 i vp Tryptase R,
PAR-2 FU34I5 , N E CGRP 78 P X K A1 R 3k
TR I B KT 3l , 2 f STC BB UE/INERAE R SRR . BF
FERAESE AR FLBEE SAEIRYT STC MM Ik 7] BE
5 H A MC % 1k —PAR -2 ~CGRP 3£ % Jf: ]
“Hi - AT OGS I STC 1Y & i LI SR AR S
16T STC U UERY 24 8L B 1 Sk HiE , AT
WESS G AR B R T e vh B2 22 U7 i A R oE g 4it 1o
SEBRFEOT

S22 3Lk
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