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Regulatory effects of herb-partitioned moxibustion on colonic oxidative stress and Nrf2 expression
in rats with Crohn's disease-induced intestinal fibrosis

ZHANG Zhiying', ZHAO Min', LI Qi', HAN Dong', WU Huangan'’, QIAO Yu', ZHENG Handan>, WENG Zhijun?,
ZHANG Fang’, LIU Huirong'

1. Key Laboratory of Acupuncture Immune Effects, Yueyang Hospital of Integrated Traditional Chinese and Western
Medicine Affiliated to Shanghai University of Traditional Chinese Medicine, Shanghai 200437, China; 2. Shanghai
Research Institute of Acupuncture and Meridian , Shanghai 200030, China

Abstract: Objective To investigate the effects of herb-partitioned moxibustion on oxidative stress markers and Nif2 expression in the colons of rats
with Crohn’s disease (CD)-induced intestinal fibrosis, and to explore its therapeutic mechanism for treating CD-induced intestinal fibrosis. Methods
SD rats were randomly divided into three groups (n=6 per group) : normal group, model group, and herb-partitioned moxibustion group. CD-induced

intestinal fibrosis was modeled in rats using TNBS-ethanol enema

(once a week for 6 weeks). The herb-partitioned moxibustion group

[ H ] ER AR 4T (81873374) s IR H R 4E received moxibustion at "Tianshu (ST25) " and "Qihai (CV6) "
PR R K v B 2 S A R BRI H (2yyzdxk-2023068) 5 | 1 acupoints (once daily for 10 consecutive days). After treatment,
i SRRk 430 H (21ZR1460000) 5 |- 1 i B 2Rk 1% 7 colon length was measured, and histopathological changes were
H (20MC1920500) observed. Western blot was used to detect the expression of alpha-
[(VEH RN ] B & B WEo0 A, A4 20405 B 9k smooth muscle actin (a-SMA) and Collagen I (Col I) in the colon.
o (A 1K B 5 SRR 9T T A6 The thiobarbituric acid (TBA) method was used to detect the content
GEAEMER ] XS4 BT B TR S of malondialdehyde (MDA ) , the hydroxylamine method was used to

detect superoxide dismutase (SOD) activity, and the colorimetric
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method was used to detect glutathione peroxidase (GSH-Px) activity. Nrf2 protein and mRNA expression in the colon were detected using Nrf2-linked
enzyme-linked immunosorbent assay (ELISA) and real-time quantitative reverse transcription polymerase chain reaction (RT-gPCR). Results (DThe
colon length in the model group was significantly shorter than that in the normal group (P<0.05) ; however, the colon length in the herb-partitioned
moxibustion group was significantly longer than that in the model group (P<0.05). @ Compared with the normal group, the model group showed
disorganized colon tissue structure, with fissure-like ulcers and significant collagen fiber deposition (P<0.05). Compared with the model group, the
herb-partitioned moxibustion group showed more intact colon tissue, with new epithelial cell repair on the ulcer surface and significantly reduced
collagen fiber deposition (P<0.05). @)Compared with the normal group, the model group had significantly higher expression levels of a-SMA, Col I,
and MDA in the colon (P<0.05) ; however, compared with the model group, the herb-partitioned moxibustion group showed significantly lower
expression levels of «-SMA, Col I, and MDA in the colon (P<0.05). @ Compared with the normal group, the model group had significantly lower
expression levels of SOD, GSH-Px, and Nif2 in the colon (P<0.05) ; however, compared with the model group, the herb-partitioned moxibustion
group showed significantly higher expression levels of SOD, GSH-Px, and Nrf2 in the colon (P<0.05). Conclusion Herb-partitioned moxibustion

can inhibit intestinal fibrosis, alleviate intestinal inflammation and oxidative damage, and promote the repair of colon tissue in rats with CD. The

mechanism may be related to the regulation of Nrf2 and the activation of downstream antioxidant enzymes by herb-partitioned moxibustion.

Keywords: Crohn's disease; intestinal fibrosis; herb-partitioned moxibustion; moxibustion; oxidative stress; Nrf2; mechanism of action
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R A (4520 51 A005 . A003-1, A001-1,D006-1-4 ,
D026-1-3) , Fd 5t 2 BB W) T AR SE BT s RT reagent Kit 3
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29 PEE3 0 A3 g ARF2 ¢ 55) FHE G Ak,
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Fot2e WAEE T
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HEHRBAKE . BGE & KRS A 80K 2R
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(PBST) PR, A — BT 1gG(H+L) (1:1 000) , % L FE IR
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SR IR EEAE
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TR o R FH 2 e A D R B 45 i 41 21 SOD iy R ik 7K
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KEZE I Nef2 195 & . PRI 41K RS I 4l 4

1, e FRGRR) & U6 B B4 AR HE A & O % B (OD)
THE A 20 K RS Il U Nef2 1 S i o SRS 961
S 0 A SR A Tl 20 (RT-qPCR) A6 I K B 25
7 4 23 Nrf2 mRNA 33k 7K F, UK BL45 1 4 41
100 mg & FHFEEE b, L ALAFEE Z 80K, InA 1 mL
TRIzol i 7] J 200 pL S 5 H2 HUE RNA . #4JE Takara 24
A RRO47A 18 /5 136 W1 45 #F 17 300 4% s il 4 cDNA. LA
GAPDH FEH Ry 9 2, 6 4% 20 K B2 T 41 20 Nif2 3
I IRIK - o DL 2k 3R Nrf2 DR AR R 2 3K
. SIEIILZE 1,

1.5 it oy WFSEEE R SPSS 24.0 B fF k1T
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BEIR LR, R 25 0F 72 B8 6 R AR 10 2T 4 A AR G A 35

T AR 2L S A AT D TR R 5 , R 20 A 4L Sk 45 Ak T UL A L R A
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FEAIR(P<0.05) s SHERIA] i, BB 250 e 4l K RS I 4
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Zt BB R o-SMA 2 FIARXT A K], C R Collegen T2E AN Feib &l . S IEH 41K, *P<0.05; SR HL 4, #P<0.055n=6 ,%+s,
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2 1) - 400 T . = 2 w00 T #
= " § 300 2" " L
g 1.04 T = E
g e § 2004 = 2004
s 059 1004 8
0.0 . N : 0 = 'y : 0 < s :
3 53 5 53 5 i§ % 5 §
/gj?o > v%ﬂv)ﬁ‘% /gi’*?% > v*%ﬂv)ﬁ‘%y /gi"éo > v*ﬂﬂ?‘%
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W R SR RIRE G 77 v 2 B, Nef2 B8 A% 38 2 45 R 1 1
S TGF-B1/SMADSs {5538 % , R HE il i 21 44k
AOVE R o DR, AT 4 D00 B 28 DF 2 AR vl BE J2 18 i 4] 1
Nref2 5% 55 K 5 (R 0 , 1 T R S e A nda s R

H A PR TC AT X CD B £ ek 1 R 259 , AL g
T TR U I IR L AHAR S R AR, 2K
FARE AT T30 CD B B E LR A AE
I TRAWTSE CD M 2T 44 A S HL L BHL 1k CD B 21 4

o) & bR, SR AT % 4 A SN IRIT ik A
Ao EE AP X R AR g s i
N BB R AR R AR 7 BE S I L I Y S
41 it S RE PR AR 27 46 R 7, LA ] CD B i RAE
I, DTG DR i T8 G R B I, st W b R A B e L A
WA E AR . KRR TUR K Z 5573, A bk
I FH T R RS0 FRE T, SR I PRYG YT I 1 5 06 1) 1y e 22
o M BRI R Z b, B NG AR 554
TCRZ I HA B a2 ) S0 DR, WA T
FEC R IR 7 R L I R 220 RAK S R A
N T B BI6 Y7, — 7Bk FHRERS &I ANEF 255
WA IR TR, CD IR ARG 8 TS i i 856
oA oy R F 3, rp B2 S AR AR G T B TR R E
g5 PR BH BRI S5 R MG EE S AR AT 5
B R LARD K B BH RO BRI AR IR, AR (B SR
Y R A R I DO R AW i e Rl | B RN 1
RIS . WA L IR RIR I T, L 23 L PH
M GEEAR 2T BRI AR R DR A
HEARME R X n] B AR AMRB S TR YT N LT
TP 1) K J& 3 B8 T 1505 , A ) A S Bl 1) PR 4
PERIR . SCR IR Re i 4t e LA B S Ak P il 0 1 L &
FEBUEAL AR R A . A R AR T R, K
R T RKAK I R W BRI 2 T 45 W 5 K R 25 i 4l
ZUE MR (ROS) & 2, VR 20 2L AL B BOK -, R BT
AL R E R . AR A R R B 4 KR
45 figp Nef2 1) 3635 8 350 /0 | 3 S804k 7= ) MDA (1) 75 5
TN, X B CD B £F 4- Ak K B2 i 41 8 ff A7 F 41
A0 s FEEAT IR 25 0F 9 T TS , BB A% BH 1 Nef2 (1)
Fik, WE W AL MDA (935 i i 4121 A fk
7K 5 [l s B AL N IR E BT 48 {6 i SOD . GSH-Px
()i, RHEPUAAL M EEAEH . DL 25 FRIESE, Nif2
REAS 1E CD W 21 4 Ak K BR800 ki il B v R 43 b &7
AEACH PR AP VE T AR AT e 5 R MR R A R G P
MITNREA 5C . Al WL, BE 24 F R AR T 68 2 8 2 475 Nef2
() 235, Y e 4 41 S AR D KR, HE T A B3R YT CD



iR BE 224 2024 AR5 58 #2456 12 ] Shanghai J Tradit Chin Med, Vol.58,No.12,Dec. 2024

+ 169 -

SYEALRIER

25 BRIk B ATIN A B 24 0F 7 RE 08 38 4 14 19 Nirf2,
I S N WAHSSHT AL B B E AL , W bR B AE =)
P CD - 4E AR S AR ORI i 4121
HAE KL, T K A% CD I 21 Ae AL ity P e T . (HA
YRS B0 1 A I BH N2 76 CD i 27 4 Ak rh Bk 2 755 5
B, A ARATY T 7 — 20 B AR S B IE S, LA A I PR
J7 CD I Er AL I 3 22 O WF TS BORHIG 7 1B 4

S E k-

[1] PARK J M, KIM J, LEE Y J, et al. Inflammatory bowel disease-
associated intestinal fibrosis [J]. J Pathol Transl Med, 2023, 57(1) :
60-66.

DOLINGER M, TORRES J, VERMEIRE S. Crohn’s disease [J].
Lancet, 2024, 403(10432): 1177-1191.

SANTACROCE G, LENTI M V, DI SABATINO A. Therapeutic
targeting of intestinal fibrosis in Crohn’s disease[]]. Cells, 2022, 11
(3): 429.

LUCERI C, BIGAGLI E, AGOSTINIANI S, et al. Analysis of

oxidative stress-related markers in Crohn’s disease patients at surgery

[

[2

-

[3

[

[ 4

and correlations with clinical findings [J]. Antioxidants (Basel) ,
2019, 8(9): 378.

[ 5] BOURGONJE A R, KLOSKA D, GROCHOT-PRZECZEK A, et al.

[

Personalized redox medicine in inflammatory bowel diseases: an
emerging role for HIF-lalpha and NRF2 as therapeutic targets[]].
Redox Biol, 2023, 60: 102603.

[ 6 ] POMPILI S, SFERRA R, GAUDIO E, et al. Can Nrf2 modulate the
development of intestinal fibrosis and cancer in inflammatory bowel
disease?[J]. Int J Mol Sci, 2019, 20(16) : 4061.

[7] GUAN Y, TAN Y, LIU W, et al. NF-E2-related factor 2 suppresses
intestinal fibrosis by inhibiting reactive oxygen species-dependent
TGF-B1/SMADs pathway[ J ]. Dig Dis Sci, 2018, 63(2) : 366-380.

[ 8] SEflesr, SMeid:, EAUAT, 25 . SR R T 50l 98 200 3% 1 4
A BRI PELT . TP E T ARG ST, 2015, 19(7) -
1057-1062.

(9] BERGHF, ¥F28, MR H, 25 . 45°COC A /e = L e 36 v MG AL G R
BN R EARR T ] SRS, 2023, 48(4) : 331-338.

[10] AW, SRBE— , RMeids , 55 . 1 JRIRYT G S0 e B B < BEATL X IR
WoElT]. PEE %, 2016, 36(7): 683-688.

[11] REMTHE, B, NI EROR 45 . SRy IR YT oo % U i LA AT e 48R
Bl PR 2y, 2021, 52(9): 66-71.

[12] BUER, T389, thagPh, 45 . BF 5ot ve 2 R O Bl 45 1 4 U P
LA AR R T R D A S [ ], B e i 42 2 2% (3 3L
), 2011, 9(1): 1-6.

[13] XUZESE, WMk AE R M, 25 . SERRBURAK 7 O 25 1 2T 4
AN AT AR B R AE R T e b AR I 7 g1 i ).
ATV SIRRHEA , 2007, 11(49) : 9878-9881.

[14] BAO C H, ZHAO J M, LIU H R, et al. Randomized controlled trial :
moxibustion and acupuncture for the treatment of Crohn’s disease [ ] ].
World J Gastroenterol, 2014, 20(31): 11000-11011.

[15] ZHAO M, WENG Z, HUANG Y, et al. Herb-partitioned moxibustion

improves Crohn’s disease-associated intestinal fibrosis by suppressing

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]
[32]

the RhoA/ROCK1/MLC pathway[J]. Evid Based Complement Alternat
Med, 2021, 2021: 2247953.
MORRIS G P, BECK P L., HERRIDGE M S, et al. Hapten-induced
model of chronic inflammation and ulceration in the rat colon [J].
Gastroenterology, 1989, 96(3): 795-803.
RUBEOL, S8 S R (ML 1 RIS R A
2009: 150-152.
MG, ST, SRR, 45 . B9 2Y 2o X MR IR L IR - A2 32 2 R
I b S AR T AR R R [T ], FRIBTAY , 2019, 44(1): 1-7.
CHAN W P W, MOURAD F, LEONG R W. Crohn’s disease associated
strictures[ J . J Gastroenterol Hepatol, 2018, 33(5): 998-1008.
KARSDAL M A, NIELSEN S H, LEEMING D J, et al. The good and
the bad collagens of fibrosis-Their role in signaling and organ function
[J]. Adv Drug Deliv Rev, 2017, 121: 43-56.
LIU R M, DESAI L P. Reciprocal regulation of TGF-B and reactive
oxygen species: A perverse cycle for fibrosis [J]. Redox Biol, 2015,
6: 565-577.
TIAN T, WANG Z, ZHANG J. Pathomechanisms of oxidative stress
in inflammatory bowel disease and potential antioxidant therapies [J].
Oxid Med Cell Longev, 2017, 2017: 4535194.
MA Q. Role of nrf2 in oxidative stress and toxicity [J]. Annu Rev
Pharmacol Toxicol, 2013, 53: 401-426.
ZHU H, LI'Y R. Oxidative stress and redox signaling mechanisms of
inflammatory bowel disease: updated experimental and clinical
evidence[ ] ]. Exp Biol Med(Maywood), 2012, 237(5) : 474-480.
ANL, PENGLY, SUNNY, et al. Tanshinone Il A activates nuclear
factor-erythroid 2-related factor 2 to restrain pulmonary fibrosis via
regulation of redox homeostasis and glutaminolysis [J]. Antioxid
Redox Signal,, 2019, 30(15): 1831-1848.
LATELLA G. Concise commentary: Is Nrf2 a master regulator of
intestinal fibrosis?[J ]. Dig Dis Sci, 2018, 63(2): 381-382.
WANG R, WANG D, WANG H, et al. Therapeutic targeting of Nrf2
signaling by maggot extracts ameliorates inflammation-associated
intestinal fibrosis in chronic dss-induced colitis [ J]. Front Immunol,
2021, 12: 670159.
HARB W J. Crohn’s disease of the colon, rectum, and anus|J]. Surg
Clin North Am, 2015, 95(6): 1195-1210.
GORBATYUK O, SOLEIKO D, KURYLO H, et al. Urgent surgical
operations for Crohn’s disease in children [J]. Georgian Med News,
2020(306) : 61-66.
AL, K, ST, A SLRX Y B K B NF-kB p65
TNF-o AL-1B P85 /E AR ). R £ 2, 2013, 8(8): 862-
866, 870.
A S IR AIEIR AT D ). e st R ER 25 R, 2018.
BRS 2 0, FIAS , 45 . B2 T FOHLAR I g R AR 13 145 18 2%
(], LiEh R, 2024, 58(3): 6-9.
T IERE KRR RO . T UUBRAE B Y I 1/p53 154538 it
WIS e e = R G A HIBLI L) ], BHRIBT TS, 2023, 48
(6): 571-577.
XUy, s B, B, 55 A RAK O B PE S A R AR
LSS I AV AE T B S AR B s 2 i [0 ], PR 2 i, 2023, 64
(15): 1576-1584.
e Sl
MAS B H:2024-04-22




