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Ursolic acid alleviates LPS—induced inflammation in BALB/c mice by regulating
JAK1/STAT3 and inflammatory factors

LIU Lian, LIU Jiali, HUANG Yongxi, YU Jie, TANG Feng, BAI Ruonan, LIU Man,
ZHU Jun, GUO Liwei*, LIU Guoping, YANG Xiaolin
(College of Animal Scienceand Technology, Yangtze University, Jingzhou 434000, China)

Abstract; This study was to establish an inflammatory model of RAW264. 7 cells and BALB/c¢ mice by LPS, and to detect the protective
effect of ursolic acid on LPS—induced inflammation in mice by in vivo and in vitro experiments. The effects of ursolic acid and LPS on the via-
bility of RAW264. 7 cells were measured by MTT assay in vitro. Then, the effect of ursolic acid on the phagocytosis of RAW264. 7 cells stim-
ulated by LPS was detected by neutral red test, and RT—qPCR was used to measure the mRNA expression of the JAK1/STAT3 signaling
pathway and inflammatory factors. Next, BALB/¢ mice were divided into the low dose group (UA-L, 25 mg/kg), the middle dose group
(UA-M, 50 mg/kg) and the high dose group (UA-H, 100 mg/kg) by gavage of ursolic acid. Each mouse was treated with 200 wlL/d by
gavage for 7 days. Flow cytometry was used to measure the differentiation of splenic T cells and Th17/Treg balance. Finally, RT-qPCR was
used to verify the mRNA expression levels of TNF-a, IL-1, JAKI and STAT3. The results were as follows: Ursolic acid had no effect on
cell viability in the range of 12. 5 pwg/mL (P>0.05). When the concentration of LPS was 1 wg/mL, the cell survival rate was 54. 55%. After
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LPS stimulation, the phagocytic ability of the RAW264. 7 cells decreased significantly (P<0.05), and the release of NO increased signifi-
cantly (P<0.05). After ursolic acid intervention, the phagocytic ability of the RAW264. 7 cells increased in a dose—dependent manner, and
the release of NO decreased. The results of RT—qPCR showed that the mRNA expression levels of iNOS, IL-1, IL-6, TNF-a, JAK1 and
STAT3 in the RAW264. 7 cells were significantly increased after LPS stimulation ( P<0.05), and the mRNA expression levels of the above
were significantly decreased after ursolic acid intervention (P<0.05). The results of in vivo experiment showed that, after intraperitoneal in-
jection of LPS, the spleen index of the mice was significantly higher than that of the blank control group (P<0.05), and the imbalance of
CD4"/CD8" and Th17/Treg cells was observed. After intervention with ursolic acid at different doses, the spleen index was significantly de-
creased (P<0.05), which promoted the differentiation of CD4" and CD8" cells and improved the imbalance of Th17/Treg in the mice. The
mRNA expressions of IL-1, TNF-a, JAKI and STAT3 in the spleen of the mice with intraperitoneal injection of LPS were increased ( P<

0.05), and early feeding of ursolic acid could improve the situation. In conclusion, ursolic acid reduced the LPS—stimulated inflammatory

response in RAW264. 7 cells and in mice by regulating inflammatory factors, and restoring the imbalance of T cell differentiation.

Keywords : ursolic acid; LPS; inflammation; JAK1/STAT3; Th17/Treg
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