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Effects of quercetin on intestinal injury in experimental megacolon rats by
regulating SIRT1/NLRP3 signaling pathway

TANG Xu, ZHAO Cheng-peng, DUAN Yong-fu, ZHOU Xiao-bo
Department of Pediatric Surgery, Nanyang Central Hospital, Nanyang 473000, China

Abstract: Objective To investigate the effect of quercetin on intestinal injury in experimental hirscholon rats through regulating
silencing message modulator 1 (SIRT1)/Nod-like receptor protein 3 (NLRP3) signaling pathway. Methods Benzalkonium bromide
infusion was used to induce the establishment of rat experimental megacolon models, and they were randomly divided into model
group, quercetin low(5 mg/kg) and high (50 mg/kg) dose groups, SIRT1 inhibitor (EX527) group, quercetin + EX527 group, 15 per
group, another 15 rats in the sham operation group. Rats in each group were administered for 2 weeks, once daily, 12 h after the last
administration, the rat's defecation and abdominal distension were observed, and the abdomen was opened to observe changes in the
colon. Immunofluorescence method was used to detect the expression levels of peptidergic neurotransmitter protein gene product 9.5
(PGP9.5) and M2 macrophage marker antibody-CD206. HE staining was used to observe the pathological changes of colon,
immunohistochemical method was used to detect the positive expression of acetylcholinesterase (AChE) and NLRP3. Western blotting
was used to detect the expression of SIRT1, NLRP3, tumor necrosis factor (TNF)-o, interleukin (IL)-1pB, neurorestoration-related
protein (BMP-2, BMPR), acetylcholine (ACh) and Nestin in colon tissues. Results Compared with the sham operation group, the rats
in the model group had fewer ganglion cells in the treated colon tissue and more severe colonic mucosal inflammation, the activity of
SIRT1 and the expression of anti-inflammatory and neurorestorative proteins mediated by M2 macrophages decreased, and the
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inflammatory response of NLRP3 increased (P < 0.05). Compared with the model group, the inflammation in the colon tissue of rats
in quercetin 5 and 50 mg/kg groups was alleviated, the activity of SIRT1 and the expression of anti-inflammatory and neurorestorative

proteins mediated by M2 macrophages increased, and the inflammatory response of NLRP3 decreased (P < 0.05), and the improvement

effects of the high-dose quercetin group were better than those of the low-dose group (P < 0.05). EX527 could attenuate the above-

mentioned effects of quercetin (P < 0.05). Conclusion Quercetin can up-regulate the expression of SIRT1, inhibit the pro-
inflammatory response of NLRP3, enhance the anti-inflammatory and neurorestorative effects mediated by M2 macrophages, and
improve the intestinal inflammatory injury in experimental hirscholon rats.
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Fig. 1 HE staining of treated section of rat colon tissue
(>400)

®1 ARGHARKAERGITIELE ( X £s)
Table 1 Comparison of inflammatory injury scores in rat
colon tissue ( X %s)

4151 N FIE(mgkg ) RAEHAGIES
RFEAR 15 — 0.000.00
i 13 — 3.55+0.32"
Mt 7 2% 15 5 2.83+0.22%

15 50 1.9240.15%
EX527 10 5 4.79+0.43%4
Wit i 2% +EX527 13 50+5 3.50+0.3624

SERTARMARE: "P<0.05; SHRALLE: P<0.05: Sk
Z 5mg-kg T ALLLE: AP<<0.05; St 2 50 mg-kg ! 41 LK
ApP<0.05

P < 0.05 vs sham operation group; *P < 0.05 vs model group; 2P <
0.05 vs quercetin 5 mg-kg™ group; 4P < 0.05 vs quercetin 50
mg-kg~ group
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Fig. 2 Fluorescence staining of PGP9.5 and CD206 in the treated section of rat colon tissue
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®2 ARLEFBL PGPS, CD206 WHFELLE ( x %s)
Table 2 Comparison of PGP9.5 and CD206 fluorescence staining in rat colon tissue ( X %s)

450 n/ A 7 &/(mg-kg™) PGP9.5 %OtaR i /mm? CD206 7258 5 /mm?
(CERZN 15 — 1.80+0.18 1.68+0.16
T 13 — 0.55+0.02" 0.44+0.04"
il 15 5 0.93+0.09* 0.79+0.07*
15 50 1.62+0.15% 1.4240.15%
EX527 10 5 0.11£0.01%4 0.1940.03%4
Witz & +EX527 13 50+5 0.57+0.06%4 0.4740.0404

SEFARMALE: "P<0.05; SHEAALLE: *P<0.05 S5t 5 mgkgt Ah#: *P<0.05; Sifit % 50 mg-kg 4ltLH: 4P<<0.05
P < 0.05 vs sham operation group; *P < 0.05 vs model group; 2P < 0.05 vs quercetin 5 mg-kg™ group; 4P < 0.05 vs quercetin 50 mg-kg™ group

TRy R
N N O

NLRP3

3
r & /. 2
g % - [
g \ ) 3 A
5 3 ’
iy / d \C o W
\ A
| 7 ! ;
N A ¢
o 'y
AL ‘) 30

B Mt s

Ry A0 ) S

WA | &
+EX527

Hi Sk R AR L B PG (A A
Arrows indicate brown-yellow positive stained cells
B3 ARLHLALLIEE AChE, NLRP3 RiZA LB E
Fig. 3 Immunohistochemical staining of AChE and NLRP3 in treated sections of rat colon tissue

*3 KRLHELE AChE. NLRP3 [EMLEBELLE ( x £s)
Table 3 Comparison of positive staining intensity of AChE and NLRP3 in rat colon tissue ( X =+s)

451 n/H i E/(mg-kg™) AChE [f[ 14 e 238 8 /mm? NLRP3 [H 4 44 58 £ /mm?
BFAR 15 — 0.1040.01 0.18+0.01
it 13 — 1.354+0.12" 1.4440.14"
Mt R 3% 15 5 0.90+0.09* 0.70+0.07%
15 50 0.22+0.02% 0.23+0.02%
EX527 10 5 1.714+0.17%4 1.7940.16%4
M iz 2% +EX527 13 50+5 1.3340.1324 1.3940.1444

H5EBFRALE: "P<0.05; SHFALLE: *P<0.05; S5 5 mgkg AR AP<<0.05; Sfiti7 % 50 mg-kg t AL AP<<0.05
P < 0.05 vs sham operation group; *P < 0.05 vs model group; *P < 0.05 vs quercetin 5 mg-kg™ group; 4P < 0.05 vs quercetin 50 mg-kg™ group
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Table 4 Comparison of BMP-2, BMPR, Ach, Nestin protein expression in rat colon tissue ( X +s)

2H ) n/ A FE/(mg-kg™)  BMP-2/B-actin BMPR/B-actin Ach/B-actin Nestin/B-actin
BFA 15 — 1.1740.11 1.18+0.10 1.1940.09 1.14+0.07
kit 13 — 0.31+0.02 0.3740.03" 0.4140.04 0.48+0.04
it Bz 2 15 5 0.60+0.06* 0.64+0.06" 0.70£0.07* 0.66+0.06*
15 50 1.02+0.10% 1.09+0.09% 1.11+0.02% 1.00+0.08%
EX527 10 5 0.11+0.01%4  0.1540.01%4 0.1640.01%4  0.1940.01%4
Wl Hz & +EX527 13 50+5 0.36+0.03%4 0.39+0.0344 0.43+0.03%4 0.49+0.0444

S5ETFARHALE: "P<0.05; HHAALLE: *P<0.05; Stz 5 mgkg P HLLE: 2P<0.05; S % 50 mg-kg T A L. AP<<0.05
P < 0.05 vs sham operation group; *P < 0.05 vs model group; *P < 0.05 vs quercetin 5 mg-kg™ group; 4P < 0.05 vs quercetin 50 mg-kg™ group
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Fig. 5 Western blotting of SIRT1, NLRP3, TNF-a and IL-
1B protein expression in colon tissue of rat treated
segment
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#5 KBLMHEL SIRTL. NLRP3, TNF-0. IL-1p EEHEXMERIEE ( X *s)

Fig. 5 Immunoblot of SIRT1, NLRP3, TNF-a, IL-1p protein expression in colon tissue of treated segment of rats ( X +s)
H3) nfA FlE/(mgkg?)  SIRTI/B-actin NLRP3/B-actin TNF-o/B-actin IL-1B/B-actin
BFAR 15 — 1.1940.11 1.0840.10 1.09+0.09 1.14+0.07
A 13 — 0.34+0.03" 2.07+0.20 1.99+0.19 2.48+0.24"
it e & 15 5 0.62+0.05* 1.6440.06% 1.60+0.15* 1.86+0.16*
15 50 1.03+0.11% 1.29+0.12% 1.21+0.12% 1.30+0.13%
EX527 10 5 0.1240.01%24 2.85+0.21%4 2.660.22"4  299+0.24"4
it f7 & +EX527 13 50+5 0.37+0.0324 2.00£0.2044 1.90+0.2024 2.40+0.2324

HERFARALE: "P<0.05; SHAUIHE: *P<0.05; SHitEEK 5 mgkg? 4lELE: 2P<0.05; SHti %K 50 mg-kg 41tLAL: 4P<0.05
P < 0.05 vs sham operation group; *P < 0.05 vs model group; 2P < 0.05 vs quercetin 5 mg-kg™ group; 4P < 0.05 vs quercetin 50 mg-kg™ group

JEZ A2 208, g il 4 M2 R 4 Al T
(R IE 4y BMP-2, FF 5 R 48 oo i i 1)
BMPR 44, RIERIGEMAEEKKE . M IEIH
Rt Rk AL rE s EA, MM B
FiE Thag R aLIs 6], (HE S5 ¥ AChE 7F PRI
ACh 73ilh, FHANEEK K E FE, EnTHeTH
EWEgn i ) M2 Bt e RV, SEUCZMS B
TGS, M EsrE RN INER, KRR, B
SR KRG AL BV M2 B
/b, BMP-2. BMPR FKIA /K-t HH & FE 1K

B R 3 B B Pt R AE AR, &
AW FCIESE, HEE(EE VRN R M2 B k&
SEBER RIS, Sh4b, it R R B I S 2 SR
g I R PR E S 2 — 0, AR I, i
FEMEME, REESEHKRSEmALH M2
HER R RS, RSk EES BMP-2,
BMPR ik /KT, fLgnuml . 45imkas
B P K B 78 L 2 4 M IR i S B A5 4 AR
Uf, AChE V& BEAK « (R IR O3 i 5 3%
E S R 25 AT B S A O S KM B 45 T i 1 4 4
L O S I R AR B TEIRTT 4.

SIRT1 MU A& 5 EWEg ikt fE, HEER
# FtE S NLRP3 i1k, kS5 KRR KLER
B, ©AMFRIES ML B E g S AL )
SIRT1 FRIEFEAK, HAMEMEIEHE M2 B E R
fbJ5, SIRTL iG G520, Zhang 245201% Bl 4F
R B SIRTL SR, M1 B BEAH e %8
TETEG SR, UESE SIRTL V&M, 7£ B RRAH M bl At 72
R 5 L EAE H - NLRP3 5 A J5 AT 242 R T2 AR S BE
RFEEH, KiBFRIEFFU0 TNF-a. IL-1B 554
Gy, A5 BN AR g AL RIET S
R R ERD, {5 NLRP3 (3G PEEI%Z SIRT1

W, BRI ERART IR, SIRTL 11 & $ii
SRR NAEH, 53] NLRP3 &1L A 98¢ . AR
RHL, e RMEESE KRS A SIRTL Rk
%, M2 BLEREA A% H P, NLRP3 2 28 5 1t
i BB e R B K R P SIRTL R G,
M2 R E R A H e Ak B BB EH BMP-2,
BMPR ik it — B4 0], NLRP3 {1 48 e b i — 2
Wk, SeRMES KR ETTRD . Gl RNt
it — P . M e T i SIRTY
NLRP3 g IENE, kS 5EIMAIRRE, A5k
L, MR R RGBS, SIRTL VTR &,
NLRP3 i% P 41/ FH Bk 2 2, 145 A SIRTL il 551
EX527 J&i, #itiz R e M2 B B 40 i is 4k Sz A fih
Z I A RIEKCTREHI55, 17 H 24 1K B
IR o g i g% R AT (AR AR B S K
55, UESEM BRI B4 K RUEIRIER, lEES
T SIRTL/NLRP3 il BiE A %

i BRTIR, Mt R eldid B SIRTL Rk, 47
#il NLRP3 24 e biihifh, #&m M2 R E RN i
% ARMEWEIER, deG st B4 KR4
R, B B IR YT e R B A I (T B AL

Rt—ES%.
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