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Effects of ursolic acid on gut microbiota and inflammatory response in

high—fat diet—induced obese mice
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Mongolia 014040, China
Abstract: Objective To investigate the ameliorative effects of ursolic acid on gut microbiota and inflammation in high—fat
diet—induced obese mice. Methods Eighteen C57BL/6] mice were acclimatized for one week and then randomly divided into
three groups: control group (CON), high—fat diet group (HFD), and unsolid acid group (UA). The CON group was fed standard
diet, the HFD group was fed high—fat diet, and the UA group received high—fat diet along with daily gastric gavage of 100
mg/kg ursolic acid. The experiment lasted for 12 weeks, during which weekly measurements of body weight and food intake
were recorded. At the end of the experiment, fecal samples were collected aseptically, and blood serum was obtained after
anesthesia. The liver and epididymal fat were collected post—euthanasia. Pathological observations of the liver and fat tissues
were conducted using hematoxylin—eosin staining. Biochemical indices and inflammatory factor levels in serum and liver were
measured using kits. The microbial diversity in the feces of C57BL/6] mice was assessed using 16S rDNA sequencing.

Comparisons between groups were performed using i—tests for pairwise comparisons and one—way ANOVA or Kruskal-Wallis
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tests for multiple comparisons. Spearman correlation analysis was used to assess the relationship between dominant bacterial
genera and inflammatory factors. Results During the experiment, the body weight of the HFD group significantly increased
compared to the CON group (P<0.05), while the UA group showed a significant reduction in body weight compared to the
HFD group (P<0.05), with no correlation between weight change and food intake (P>0.05). Compared to the CON group, the
HFD group exhibited increased serum and liver biochemical indices, including triglycerides (TG), total cholesterol (TC), low—
density lipoprotein (LDL), and inflammatory factors such as tumor necrosis factor-a (TNF-a) and interleukin-18 (IL-1B) (P<
0.05), along with decreased high—density lipoprotein (HDL) levels (P<0.05), all of which improved following UA intervention
(P<0.05). Pathological observations revealed normal morphology of liver and fat tissues in the CON group, swelling of
hepatocytes with numerous lipid vacuoles in the HFD group, and reduced hepatocyte size and lipid vacuoles in the UA group
compared to the HFD group. The gut microbiota composition varied among groups at the phylum and genus levels, with
higher relative abundances of Akkerman Sia and unclassified Muribaculaceae. Correlation analysis indicated that Akkerman
Sia, unclassified Muribaculaceae, and Ligi lactobacillus were negatively correlated with serum and liver TNF-a and IL-18
(P<0.05), while Olsen Ella showed a positive correlation with TNF-a and IL-1B (P<0.05). Conclusion A high—fat diet
promotes obesity by inducing dysbiosis and elevating inflammatory factor levels in mice. Ursolic acid intervention can
regulate gut microbiota and inflammatory responses, thereby improving obesity.

Keywords: Ursolic acid; Obesity; Gut microbiota; Inflammation
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Figure 1 Changes in body weight and food intake of mice in each group
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Figure 3 Serum biochemical indicators of each group of mice




- 1684 -

AR P27 2025 4557 52 4255 9 ] Modern Preventive Medicine, 2025, Vol. 52, NO. 9

2.3.2 A LERR 5 CON ZHAH L, HFD ZH/NE

JFHE TC TG .LDL K-8 7+ (P<0.05),HDL &

EREAL(P<0.05) ,7F UA T 15159503 (P<0.05),

PR UA TTRERZ R/ NI AR R . LA 4.
B

A
. 25 e
15 r
* #

= 20
Z 10 =
i g5
e ~
= 1]
= = 10
E05 =
= = .

0.0 0

c D

15 a2

r 15
* # > *

pras -
o )
AR Rt
i EX
- =
2 &

0.5 = 0.
£ i
= =

B
e

Al 5 15
VE: 5 CON 411, *P<0.05; 5 HFD 414 L, #P<0.05,
B4 K4/ bR bR

Figure 4 Biochemical indicators of liver in each group of mice
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Table 2 Alpha diversity index in each group of mice (x % s,n=6)

2051 Shannon Simpson Chaol

CON 5.85+1.28 0.91 +0.08 791.70 £ 275.1
HFD 4.46 + 0.69" 0.82 +0.067 480.47 +£99.19"
UA 5.55+0.49 0.90 £ 0.04 629.79 + 88.05

1.5 CON 41, P<0.05; 5 HFDAIH L, "P<0.05,
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Figure 6 Beta diversity of the gut microbiota in each group of mice
(PCoA analysis)
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Table 3 Comparison of intestinal microbiota level composition

(Verrucomicrobiota ) .

ratio of mice in each group (%) (x +s,n=6)
1) CON HFD UA

JEERETR ] 2428 +5.52 58.78 + 16.74" 47.88 + 14.53"
HUFFEET] 38.71+18.41 3.18+1.34" 12.83+6.55
PR 2730+ 19.98 5.82+425 14.04+8.11
T 2.69+1.87 23.58+15.86" 9.00 +3.79"
LA 351+056 532+1.13° 4.99+0.77
JERER T JAUFTET] BB 0.73+027 2221+11.2 435+223*

1.5 CON 4L, "P<0.05; 5 HFDAAH L, *P<0.05,,
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Table 4 Comparison of intestinal microbiota level composition
ratio of mice in each group (%) (x +s,n=6)

HE CON HFD UA

23.02+£15.99 3.77£1.55" 16.46 +5.76"

Akkermansia

Muribaculaceae _unclassified 2539 +10.5 1.91+0.8" 14.70 + 10.22"
Olsenella 0.76 +0.82 19.03 +17.17" 3.17 = 2.46"
Ligilactobacillus 542+489 281+1.68 229+2.19
Lactobacillus 098+0.61 1.13+052 17.55+144%

5 CON 1A I, "P<0.05; 5 HFDZHAH I, 'P<0.05 .,
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Table 5  Correlation analysis between intestinal bacteria and inflammatory factors in

three groups of mice(x +s5,n=6)

— 17 TNF- o A JFIE TNF- o A I3 -1 8 A JFIE IL-18 A

r PA{H r P r P r P
Akkermansia -0.753" 0.001 —0.747" 0.002 -0.814" <0.001 -0.720" <0.001
Muribaculaceae_unclassified 0.826” <0.001 -0.831" <0.001 -0.864" <0.001 —0.803" <0.001
Olsenella 0.821" <0.001 0.684" 0.002 0.700” 0.001 0.763" <0.001
Ligilactobacillus -0.526" 0.025 —0.464 0.052 -0.561" 0.015 -0.442 0.066
Lactobacillus -0.178 0.479 —0.109 0.666 -0.102 0.688 -0.206 0.413

¥ 'P<0.05;"P<0.01,
3 it #
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