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The effects of Huangqin Tang on oxidative stress and ulcerative
colitis in rats through the Nrf2 signal pathway

MA Xu-ran', WANG Yan-li', ZOU Di-xin', LIU Jia-xing', SONG Hong-xin', YANG Wei-peng"", LI Yu*

(1. Institute of Chinese Materia Medica, China Academy of Chinese Medical Sciences, Beijing 100700, China;
2. Beijing University of Chinese Medicine, Beijing 100029, China)

Abstract: This study aimed to investigate the effect of Huangqin Tang (HQT) on oxidative stress associated
with ulcerative colitis in rats, and to explore its antioxidant mechanism. After approved by Institute of Chinese
Materia Medica Ethics Committees in China Academy of Chinese Medical Sciences, the rats were given 2,4,6-trini-
trobenzenesulfonic (TNBS)/ethanol mixture to induce the ulcerative colitis (UC), and were randomly divided into
normal group, model group, the salazosulfapyridine (SASP) group, and high, middle or low dose (20, 10, 5 g-kg™)
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of HQT groups. After 5 days of treatment, the activity of catalase (CAT) from micrococcus lysodeikticus, glutathione
peroxidase (GSH-px), myeloperoxidase (MPO), superoxide dismutase (SOD) were detected by biochemical
assays. The levels of lipid peroxide (LPO) were detected by ELISA. The positive protein expression of nuclear
factor erythroid-2-related factor 2 (Nrf2) were detected by immunohistochemistry method and the downstream
antioxidant enzymes of Nrf2 were determined by Western blot analyses. The levels of SOD, CAT and GSH-px
activities in the normal group were significantly higher than the model group, while the serum MPO activity in
the model group was obviously increased (P<0.05 or P<0.01). Compared with the model group, there was a
significant difference in the activity of CAT in the high and middle dose groups of HQT (P<0.05 or P<0.01), the
activity of GSH-px in the high, middle and low dose groups of HQT were apparently higher than the model group
(P<0.05); The serum levels of LPO in the model group were significantly higher than those in the normal group
(P<0.05), while the up-regulating effects on LPO were reversed by the high and middle dose groups of HQT
(P<0.05). The expression of Nrf2 in the high-dose group of HQT and SASP group was statistically significant
(P<0.05). The results of Western blot showed that compared with the model group, each of the HQT and SASP
group could increase the heme oxygenase (HO-1) and NAD[P]H: quinone oxidoreductase 1 (NQO-1) expression
in a dose-dependence manner. HQT has significant anti-oxidative stress and obviously improves the signs, mental
status and defecation of UC rats. The mechanism of action for HQT maybe related to activate the Nrf2 pathway

and increase the expression of II phase metabolic enzymes such as HO-1 and NQO-1, reduce the content of LPO

and MPO in serum and enhance the activity of SOD, CAT and GSH-px.
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Figure 1 Body weight and food quantity change after 2,4, 6-trinitrobenzenesulfonic (TNBS)-induced ulcerative colitis. n = 7, x £ s.
Normal: Normal group; Model: Model group; SASP: Salazosulfapyridine group (0.5 g - kg'); High: High dose of Huangqin Tang (HQT)
group (20 g-kg'); Middle: Middle does of HQT group (10 g-kg™"); Low: Low dose of HQT group (5 g-kg™)
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Figure 2 Microscopic damage of colon tissue of rats. A: Normal 2 40 T
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Figure 3 The effects of HQT on the lipid peroxide (LPO) levels
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SOD KA of serum induced by TNBS in rats. n = 7, x + 5. "P<0.05, ""P<
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Table 1 The effects of HQT on the SOD, CAT, GSH-px, MPO of serum induced by TNBS in rats. n = 7, x + 5. "P<0.05, “P<0.01 vs model
group; #P<0.05, #2P<0.01 vs normal group. CAT: Catalase; GSH-px: Glutathione peroxidase; MPO: Myeloperoxidase; SOD: Superoxide

dismutase
Group T-SOD/U *mL"! CAT/U-mL"! GSH-px/U-mL"' MPO/U-L"!
Normal 558.41 £22.54 6.30+1.27 1933.59 + 120.76 3.91+0.37
Model 483.11 £ 57.64% 4.88 £1.50% 998.16 + 3453642 5.55+0.84%%
SASP 547.62 £ 75.49 10.70 + 3.88™"~ 1499.03 + 444.63""~ 4.89+0.72%
HQT 20 g kg 510.91 £51.54 8.17£3.21° 1481.61 £261.88" 481 +0.634
HQT 10 g-kg! 538.98 +107.11 8.68 £2.40™ 1305.22 £321.01"44 4.98 £0.854%

HQT 5 g-kg'! 517.66 + 28.92 5.72+2.20 1614.06 +249.08™ 5.17 +0.644%
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Figure 4 The effects of HQT on the nuclear factor erythroid-2-related factor 2 (Nrf2) levels of colons induced by TNBS in rats. A: Normal
group; B: SASP group; C: High dose of HQT group (20 g-kg'); D: Middle dose of HQT group (10 g-kg'); E: Low dose of HQT group
(5 g-kg™); F: Model group. n = 7, x £ 5. "P<0.05 vs model group; “P<0.05, 2“P<0.01 vs normal group
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Figure 5 The effects of HQT on the NAD[P]H: quinone oxidoreductase 1 (NQO-1) and heme oxygenase (HO-1) expression of colon
induced by TNBS in rats. A: Normal group; B: SASP group; C: High dose of HQT group (20 g - kg'); D: Middle dose of HQT group
(10 g-kg"); E: Low dose of HQT group (5 g-kg™); F: Model group.n = 7, x £ s
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