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Protective effects of curcumin on indomethacin—-induced acute small

intestinal injury in rats based on the Nrf2/AKR1B10 signaling pathway

LIU Xiaojuan, WANG Jin, CHEN Na, PAN Xia, LIU Shasha*
Changsha Hospital for Maternal & Child Healih Care Affiliated to Hunan Normal University, Changsha, Hunan 410007, China

(Abstract] Objective To investigate the protective effect and underlying mechanism of curcumin on indomethacin-induced
acute small intestinal injury in rats. Methods Forty male SD rats were randomly divided into the control group, model group,
berberine group (berberine, 60 mgkg), low—dose curcumin group (curcumin, 50 mgkg), and high—dose curcumin group (curcumin,

100 mg/kg), with eight rats in each group. Rats in the control group were subcutaneously injected with normal saline, while those in

(475 H #3)2026-08-03
(E&TH MRS B RRIEE4A T H (2026]J82229,2025]180514 ) ; K vb T A= f e v BE 25 RHF -3 H (SB2024-077)
(BEEE ) XITHTF, Lo i, FAT2H00 , A+ B 584 S, E—mail ; 10188498@qq.com,,



2026 4E5f 46 4 IR H S 25 K222 3] hitp:/fhnzyydxxb.hnucm.edu.cn 1817

the other groups were subcutaneously injected with indomethacin (7.5 mgkg, once daily for two consecutive days) to establish the
acute small intestinal injury model. Starting three days before modeling, rats in each group were intragastrically treated with the
corresponding drugs or normal saline once daily for nine consecutive days. After successful modeling, body mass changes and the
state of urine and feces were monitored daily. HE staining was used to observe the pathomorphological changes in each group.
ELISA was used to detect the levels of inflammatory cytokines including tumor necrosis factor-o (INF—a), interleukin—6 (IL.-6), and
interleukin—13 (IL-1B) in small intestinal tissue, as well as the activity of superoxide dismutase (SOD) and glutathione peroxidase
(GSH-Px), and the level of malondialdehyde (MDA) in serum. The protein expression levels of aldo—keto reductase family 1 member
B10 (AKR1B10), Claudin-3, zonula occludens—1 (ZO-1), heme oxygenase—1 (HO-1), nuclear factor erythroid 2-related factor 2 (Nrf2),
and Kelch-like ECH-associated protein 1 (Keapl) were detected by immunofluorescence and Western blot Results HE staining showed
that the small intestinal mucosa of the model group presented typical injury features: disordered arrangement of villous epithelial
cells with nuclear pyknosis, disrupted basement membrane integrity, and diffuse inflammatory cell infiltration in the lamina propria,
which met the criteria for establishing an intestinal mucosal injury model. The small intestinal mucosal structure was improved in
all curcumin groups, mainly manifested as restored villous height and alleviated inflammatory infiltration. Compared with the control
group, the levels of TNF—a, IL-6, IL-1B, and MDA in the model group were significantly increased (P<0.001), while the levels of
SOD, GSH-Px, AKRIB10, ZO-1, Claudin-3, Nif2, HO-1, and Keapl were significantly decreased (P<0.05, P<001, P<0.001).
Compared with the model group, the levels of TNF-a, I1L-6, IL.-1B, and MDA in all curcumin groups were significantly decreased
(P<0.05, P<0.01, P<0.001), while the levels of SOD, GSH-Px, AKR1B10, ZO-1, Claudin-3, Nif2, HO-1, and Keapl were significantly
increased (P<0.05, P<0.01, P<0.001). Conclusion Curcumin exerts a protective effect on indomethacin-induced acute small intestinal
injury in rats, and its mechanism may be related to activating the Nif2/AKR1B10 signaling pathway, up-regulating the expression of
the tight junction proteins ZO-1 and Claudin-3, and alleviating inflammatory response and oxidative stress.

(Keywords) acute small intestinal injury; curcumin; nonsteroidal anti—inflammatory drugs; Nif2/AKR1B10 signaling path-
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Fig.1 Effects of curcumin on body weight of rats (xs, n=8)
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Fig.2 Effects of curcumin on the pathological changes of small intestinal tissues

® 1 SAKRRNFARH TNF-a 1L-6,1L-18 HIRIEKTF (v£s,n=8)
Table 1 Levels of TNF-o, IL-6, and IL-1B in small intestinal tissue of rats (vxs, n=8)

215 TNF-o/(pg/mg prot) IL-6/(pg/mg prot) IL-1B/(pg/mg prot)
papistiil 75.33+8.45 92.15+10.31 68.21+8.06
FRIZ 168.38+18.59% 183.57+21.82% 174.46+18.71%

/NEERAH 105.25+11.24%5% 127.35+14.75%#% 121.76£16.32%%
FZ R Bl 137.50+15.17+ 150.21+18.42% 148.57+15.63*
LR Rl 119.16£13.94:#5 135.70£16.15%+ 132.06215.73%*

L 5XF IR EL , #P<0.001 ; SAEIZHAH L, #P<0.05, ##P<0.01 , ###P<0.001 ,
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x2 HAKXRIMFEH SOD MDA, GSH-Px FIFRiEKFE
(x+s,n=8)
Table 2 Levels of SOD, MDA, and GSH-Px in serum

of rats (vxs, n=8)
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Fig.3 Effects of curcumin on AKR1B10 protein expression in small intestinal tissue detected by
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Fig.4 Effects of curcumin on AKRIB10 protein expression in small intestinal tissue detected by Western blot (x+s, n=3)
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Fig.6 Effects of curcumin on Claudin—-3 and ZO-1 protein expression in small intestinal tissue
detected by Western blot (x+s, n=3)
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