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Effect of protease activated receptor 2 on colonic transport in chronic stress mice
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[Abstract] Objective:To observe the effect of protease activated receptor 2 (PAR2) on colonic motility in chronic stress-treated mice, and investigate its
mechanism. Methods-The mice were treated with chronic heterogenous stress for 14 days to establish the chronic stress model. Western blotting was
used to determine the expressions of PAR2, platelet-derived growth factor receptor a (PDGFRa) and small conductance calcium-activated potassium
channel 3 (SK3 channel), while the effects of PAR2 agonist and SK3 channel antagonist on colonic motility were observed by isometric tension
experiment. 7-test was used for statistical analysis. Statistical significance was accepted at the value of P<0.05. Results: Twenty-four hours after being
treated by stress stimulation, the mice demonstrated a decrease of colonic transmission because the number of fecal pellets decreased significantly;
simultaneously, the expression of PAR2 increased in the colon smooth muscle tissue of chronic stress-treated mice. The inhibition of colonic smooth
muscle contractions by PAR2 agonist was more significant in the chronic stress-treated mice than that in the control ones. The expression of PDGFRa in
colonic smooth muscle tissue of chronic stress-treated mice increased, but the expression of SK3 had no obvious change, compared with the control mice.
The inhibition of colonic smooth muscle contractions by SK3 channel antagonist was not significantly different between chronic stress-treated mice and
the control mice. Conclusion-In the colons of chronic stress-treated mice, PAR2 activity and expression both increase, which may be responsible for the
decrease of colonic motility.

[Key words] stress; protease activated receptor 2 (PAR2); platelet-derived growth factor receptor a-positive cell (PDGFRa" cell); colonic motility; small
conductance calcium-activated potassium channel (SK3 channel)
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Fig 1 Comparison of fecal output in 14 days between the control group and CHeS

group (n=6)
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Note: A. Western blotting analysis of PDGFRa in the proximal colons of the control group and CHeS group (n=6). B. Western blotting analysis of SK3 in the proximal

colons of the control group and CHeS group (#=6). “P=0.000. Br—brain protein of mice.
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Fig 2 Expressions of PDGFRa and SK3 in the proximal colonic smooth muscles of the CHeS group and control group
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Note: A. Western blotting analysis of PDGFRa in the distal colons of the control group and CHeS group (n=6). B. Western blotting analysis of SK3 in the distal colons of the

control group and CHeS group (n=6).
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Fig 3 Expressions of PDGFRa and SK3 in the distal colonic smooth muscles of the CHeS group and control group
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Note: A/B. Contractile responses in the proximal (A) and distal (B) colonic muscles of mice (n=6). C/D. Comparison of contraction of the proximal (C) and distal (D) colonic

smooth muscle before and after administration (n=6). “P=0.000. AUC—area under curve.

B4 SK3BEETFI X CHeS 03T 88 40/ R 4 45 57 £ i ALK 48 O 2 il

Fig 4 Effect of SK3 antagonist on contractions of colonic smooth muscle in the CHeS group and control group in vitro
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Note: A. Western blotting analysis of PAR2 in the proximal colons of the control group and CHeS group (n=6). B. Western blotting analysis of PAR2 in the distal colons of

the control group and CHeS group (n=6). “P=0.000.
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Fig 5 Expressions of PAR2 in the colonic smooth muscles of the CHeS group and control group
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Fig 6 Effect of PAR2 agonist on contractions of colonic smooth muscle in the CHeS group and control group in vitro

3 itie

PDGFRo 40 il {57 T 15 J il V- L2, 5 4 i 4 i b
2570 KT U LA A 2 1) 2 fk 45 I A2 i 1 00 <1 2
9. PDGFRa" 4l JfI A/ FH £ 24T . DA TR B0 v 1
XS S5 iz g IR . Qi 8 RO 2 IR 5 RE

http://xuebao.shsmu.edu.cn

BB o, e R A M 0 2 R e T
PDGFRa 41 i I A apamin /8 AY SK3 BB NS0 1EH
Pz 5P L2 416 15 B A 40, PDGFRoc 40l _E #Y
SK3 il 1 #% WIS f5 . AT AR B Pk E R A e R
(spontaneous instantaneous outward current, STOC), HI4H

M KRR, A e A AR A, XM AL

ASIE AR (B2 RR) |, 2021, 41(1) m



28 | tmmmEksE ()

By A ik 4 B A T LA M R A AR A
AR R IR | R T RS = 1 el ST 2 R
705 A P A2 386 AR O - B8 JULMAT 40 R T 5K 44 28 fi DA 30 i ]
IE it 25 A A 1 =B By ok YR 1,

e A BRI BE 25 A T PAR2 X 5 i 38 328 50 (4 I 45 L 1
WA 2 . BFSE R L, PAR2 IS FI ) 45 1 -4 LS 3
PR R B RURH S N7« BT ) AR AL AN ET SR BN, B S
B ARAR RIS AR S0 o WO N S o LA A
PARs-Gq/11-PLCili %, #4nLeE =i (IP3) (=AM
JL DY B e 205 AT K S N 3 B 5 S PDGFRocC 4 Jifd
PR SK3 MBI KA T 1, H.&F 5K B0 1T B apamin BH W .
AWF5E % L) PDGFRa il (PAR2/SK3) -V L% K
TRV I 87 | AR 45 P 1 i 0o R AL

2 W2 BN R T 2l W A 5 1, AR SE B0 S FH kK
S A SR A UK 22 IR N R 0 T 1 N BRAS R
TERA R, B R IC N A R 24 h 3l . AR
14 dJ5, BEEC/NEE BT S sl ) FEaR AR, HEE AL
T B/, Western blotting 55 @7, 8 M i/ BLES
17 - ¥ WL2H 4 PDGFRo 3434011, {H PDGFRo 4 f - 1
SK3 Fik A WAk . 7825 1 s A W LIS 4 SE 56 v
SK3 il 15 BHLT 7] apamin X CHeS £H /1N BRI B2 /N Bl &%

[1] Saha L. Irritable bowel syndrome: pathogenesis, diagnosis, treatment, and
evidence-based medicine[J]. World J Gastroenterol, 2014, 20(22): 6759-
6773.

[2] Fadgyas-Stanculete M, Buga AM, Popa-Wagner A, et al. The relationship
between irritable bowel syndrome and psychiatric disorders: from molecular
changes to clinical manifestations[J]. J Mol Psychiatry, 2014, 2(1): 4.

[3] Ikechi R, Fischer BD, DeSipio J, et al. Irritable bowel syndrome: clinical
manifestations, dietary influences, and management[J]. Healthcare (Basel),
2017, 5(2): E21.

[4] BaiT, Xia J, Jiang YD, et al. Comparison of the Rome IV and Rome Il
criteria for IBS diagnosis: a cross-sectional survey[J]. J Gastroenterol
Hepatol, 2017, 32(5): 1018-1025.

[5] Heredia DJ, Dickson EJ, Bayguinov PO, et al. Localized release of
serotonin (5-hydroxytryptamine) by a fecal pellet regulates migrating motor
complexes in murine colon[J]. Gastroenterology, 2009, 136(4): 1328-1338.

[6] Sanders KM, Ward SM, Koh SD. Interstitial cells: regulators of smooth
muscle function[J]. Physiol Rev, 2014, 94(3): 859-907.

[7] Déry O, Corvera CU, Steinhoff M, et al. Proteinase-activated receptors:
novel mechanisms of signaling by serine proteases[J]. Am J Physiol, 1998,
274(6): C1429-C1452.

[8] Coughlin SR. Thrombin signalling and protease-activated receptors[J].
Nature, 2000, 407(6801): 258-264.

[9] Sung TS, Kim HU, Kim JH, et al. Protease-activated receptors modulate
excitability of murine colonic smooth muscles by differential effects on
interstitial cells[J]. J Physiol, 2015, 593(5): 1169-1181.

[10] Vergnolle N. Clinical relevance of proteinase activated receptors (pars) in
the gut[J]. Gut, 2005, 54(6): 867-874.

[11] Baker SA, Hennig GW, Ward SM, et al. Temporal sequence of activation of
cells involved in purinergic neurotransmission in the colon[J]. J Physiol,

@ JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE)

2021, 41(1)

S LA B SR AE 25 S TEGe it R S, R PR R N
%5 7 L PDGFRoc 41 I 1% SK3 38 38 1) g R & A= W
WA, DL RSN, 18R RS T LA
PDGFRa ik BRI, {H SK3 ToHH 281k

PAR2 7E PDGFRou 20 it 15 %% B 43 A, g 3 A $L 2 vh
PAR2 3 ik (1% Bl 78 v] GE 5% me ' g 38 7 i LAY % Ay ok
Western blotting 5 5 W7, 8 14 7 3/ BRU25 1 - 1 LAl 22
PAR2 635 . IR, 7645 W B 1A W L 45 52 56 o
PAR2 i3 5] 2-FLA R LA -3 LS, B2 P 1 8
/N ERAS B F d LAG S0 A FHEE ] o DL b2 R AR OR
PAR2 W] figif it PDGFRa 41 fifl-SK3 2 5 15 45 1 °F- 3 L
e BN E RS

g5 LTk, AR PEREOT LA /N R A A g, R
W HEFE T RE . iF— 2B BT & BLAE 1% 1 1 IR S R 45
N2 PDGFRa AT | 23K 1% PAR2 FRB/KF-4fn, If:
H PAR2 SZ AR N 77 %55 45 17 ~F- 1 WIULAE A TE /0N BU] Jb 4
o DA RESERARIR 18N N R ES iz gk s HLA%
BN, X AT RE S MRS R Y PAR2 RIS £ | TiRE
E9E, MNIM#E PDGFRocC 4 1 () SK3 i@ iE A G, I,
PAR2 W] AR IR0 1 7 35S B30 45 P 1 i D 12 5 0 1 1k
IR S —

2015, 593(8): 1945-1963.

[12] Hwang SJ, Durnin L, Dwyer L, et al. B-nicotinamide adenine dinucleotide
is an enteric inhibitory neurotransmitter in human and nonhuman primate
colons[J]. Gastroenterology, 2011, 140(2): 608-617. e6.

[13] Kurahashi M, Nakano Y, Hennig GW, et al. Platelet-derived growth factor
receptor a-positive cells in the tunica muscularis of human colon[J]. J Cell
Mol Med, 2012, 16(7): 1397-1404.

[14] Jiménez M. Platelet-derived growth factor receptor- o -positive cells: new
players in nerve-mediated purinergic responses in the colon[J]. J Physiol,
2015, 593(8): 1765-1766.

[15] Koh SD, Rhee PL. Ionic conductance(s) in response to post-junctional
potentials[J]. J Neurogastroenterol Motil, 2013, 19(4): 426-432.

[16] Kurahashi M, Mutafova-Yambolieva V, Koh SD, et al. Platelet-derived
growth factor receptor-a-positive cells and not smooth muscle cells mediate
purinergic hyperpolarization in murine colonic muscles[J]. Am J Physiol
Cell Physiol, 2014, 307(6): C561-C570.

[17] Fida R, Lyster DJ, Bywater RA, et al. Colonic migrating motor complexes
(CMMCs) in the isolated mouse colon[J]. Neurogastroenterol Motil, 1997,
9(2): 99-107.

[18] Dickson EJ, Heredia DJ, McCann CJ, et al. The mechanisms underlying the
generation of the colonic migrating motor complex in both wild-type and
nNOS knockout mice[J]. Am J Physiol Gastrointest Liver Physiol, 2010, 298
(2): G222-G232.

[19] Kawabata A, Matsunami M, Sekiguchi F. Gastrointestinal roles for
proteinase-activated receptors in health and disease[J]. Br J Pharmacol,
2008, 153(Suppl 1): $230-S240.

[20] Hollenberg MD. Physiology and pathophysiology of proteinase-activated
receptors (PARSs): proteinases as hormone-like signal messengers: PARs and
more[J]. J Pharmacol Sci, 2005, 97(1): 8-13.

[WFm B EI] 2020-03-18 [AxHEE] % 6

Vol.41 No.1 Jan. 2021



