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Abstract: Objective To study the effect of Rosa xanthina polysaccharide (RXP) on glycolipid metabolism in mice with metabolic
syndrome and the possible mechanism of action. Methods Mice were randomly divided into the control group, the model group, the
low-dose (150 mg-kg™") and high-dose (600 mg-kg™') RXP groups, the metformin (150 mg-kg™!) group, and the high-dose RXP
(600 mg-kg™") + Z-Gug [farnesoid X receptor (FXR) antagonist, 150 mg-kg™'] group. Except for the control group, the metabolic
syndrome mouse model was established by 30% fructose solution, and the drugs were administered continuously for four weeks. RXP
and metformin were ig administered, while Z-Gug was ip administered. The remaining groups were ig administered 0.9% sodium
chloride solution. The systolic blood pressure of the tail artery in mice was detected. The biochemical indicators of mice were detected

by the automatic analyzer; Separate and weigh the fat mass, and analyze the body fat ratio; The blood glucose meter measures the
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fasting blood glucose level. The kit detects fasting insulin, alanine aminotransferase (ALT), aspartate aminotransferase (AST) and bile
acids. Hematoxylin-eosin (HE) staining was used to analyze the pathological damage of liver and intestinal tissues; Western blotting
was used to detect the expression of FXR/ FGF15-related proteins in intestinal tissues. Results Compared with the control group, the
model group showed significant increases in body fat ratio, fasting blood glucose, fasting insulin, and IRI (P < 0.05), as well as
significant increases in ALT, AST, bile acid, systolic blood pressure, low-density lipoprotein, triglyceride, and cholesterol levels (P <
0.05), and significant decreases in FXR and FGF15 protein expression in intestinal tissue and high-density lipoprotein levels in serum
(P < 0.05). The liver tissue structure was blurred, cells were swollen, and the arrangement was disordered; the small intestinal villi
were swollen, atrophied, and shed. Compared with the model group, the RXP groups and the metformin group showed significant
decreases in body fat ratio, fasting blood glucose, fasting insulin, and IRI (P < 0.05), as well as significant decreases in ALT, AST, bile
acid, systolic blood pressure, low-density lipoprotein, triglyceride, and cholesterol levels (P < 0.05), and significant increases in FXR
and FGF15 protein expression in intestinal tissue and high-density lipoprotein levels in serum (P < 0.05). The pathological damage of
liver and small intestine was significantly alleviated, and the effect of RXP was dose-dependent. Z-Gug reversed the improvement of
glucose and lipid metabolism in metabolic syndrome mice by RXP (P < 0.05). Conclusion RXP upregulates the FXR/FGF15
signaling pathway and improves glucose and lipid metabolisms in metabolic syndrome mice.

Key words: Rosa xanthina polysaccharide; metabolic syndrome; FXR/FGF15 signaling pathway; glucose and lipid metabolisms;
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Table 1 Comparison of systolic blood pressure of mice in

each group ( X s, n=10)

51 FE/(mgkg™)  UN4EHE/mmHg

X B — 110.52+11.15
TR — 168.62+12.24*
EVIES | 150 135.05+11.52*
600 113.24+11.21%
IR 150 111.54+£11.24*
T Z B+ Z-Gug 600+150 137.85+11.64°

X RAE: "P<0.05; SHMALLEL: "P<0.05; HHRLHE
FRA L ©P<0.05; 1 mmHg=0.133 kPa.

*P < 0.05 vs control group; “P < 0.05 vs model group; “P < 0.05 vs
RXP high dose group; 1 mmHg = 0.133 kPa.
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F*2 BENDBRTERIE. BREER. IRTTHEER (X £s, n=10)
Table 2 Comparison of changes in fasting Blood glucose, insulin and IRI of mice in each group ( X s, n=10)
#15 7 &/(mgkg™) TR E R/(mU-LT 25 {1/ (mmol- L)) IRI
ot 1 — 15.42+1.61 4214043 2.8840.31
it — 36.54+3.77 7.94140.81" 12.89+1.31"
EVIEZ 150 25.64+2.64" 6.08+0.61" 6.92+0.71%
600 18.52+1.94* 4.3340.44" 3.56+0.37"
ZHIXUIK 150 18.72+£1.98" 4.2940.43" 3.57+0.38"
B2 BE + Z-Gug 600+150 24.86+2.51° 6.15£0.62° 6.79+£0.71°
HxIRA LR P<0.05; SERMHNE: “P<0.05; SEHZHEERRALR: “P<0.05.
*P < 0.05 vs control group; “P < 0.05 vs model group; “P < 0.05 vs RXP high dose group.
*3 BENBRENEFTAER (X £s, n=10)
Table 3 Comparison of biochemical index changes of mice in each group ( X *s, n=10)
5 F &/ = e [ e/ e A = i EaEa/
(mgkg™") (mmo-L™) (mmo-L™") (mmo-L™") (mmo-L™")
it R — 0.350.04 1.6540.17 2.14£0.22 0.42+0.05
] — 0.86+0.10" 3.2240.34" 0.861+0.09 1.2140.13"
EVIES 150 0.6240.07* 2.441+0.24% 1.3440.15" 0.85+0.09*
600 0.42£0.05* 1.71£0.18" 2.054+0.21% 0.5540.06"
Z U 150 0.39£0.04* 1.68+0.17* 2.0940.22% 0.51£0.06"
I % B 4 Z-Gug 600-+150 0.67+0.07° 2.35+0.24" 1.2940.14" 0.79+0.08"

SR "P<0.05; SHMANE: "P<0.05: SHHZimAREALLE: “P<0.05.
*P < 0.05 vs control group; *P < 0.05 vs model group; “P < 0.05 vs RXP high dose group.
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Table 4 Comparison of body fat ratios of mice in each
group ( X £s, n=10)

2051 7 /(mg-kg™) NG/
pagit — 1.65+0.17
iR — 3.11+0.33"
EVIEZ 150 2.40+0.23"

600 1.69+0.17*
UK 150 1.674+0.17*
) Z ¥E 4 Z-Gug 600+150 2.38+0.24"

SRRA R "P<0.05; SHMALLE: *P<0.05; HIRMLH
EEA LR ©P<0.05.

*P < 0.05 vs control group; *P < 0.05 vs model group; “P < 0.05 vs
RXP high dose group.
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x5 HHENFR ALT. AST RABHERELER (X £s, n=10)
Table 5 Comparison of ALT, AST and bile acids of mice in each group ( X s, n=10)

2H 5 7l &/(mg-kg™") ALT/(U-mL™") AST/(U-mL™) BE R/ (umol- L")
oy 0.64+0.08 1.64+0.18 4.86+0.52
TR — 1.78+0.19° 3.67+0.38" 9.85+1.02"
EVIES 150 1.054+0.11* 2.45+0.25" 6.3410.65"
600 0.71+0.08* 1.69+0.17* 5.114+0.54%
ZHBUIR 150 0.69+0.07* 1.7240.18* 5.0240.52"
B2 BE+ Z-Gug 6004150 0.99+0.10" 2.38+0.25" 6.45+0.67"

SRR "P<0.05: SHBAILLE: *P<0.05: SEREHEEAIRALE: “P<0.05.
*P < 0.05 vs control group; #P < 0.05 vs model group; “P < 0.05 vs RXP high dose group.
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El1 RHARREZFEN (HE, X400)
Fig.1 Pathological changes of liver tissue (HE, x400)
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Fig. 2 Intestinal histopathological changes (HE, x400)
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HX IR *P<0.05; SHBAKE: "P<0.05; SEMZHEEARE: “P<0.05.
*P < 0.05 vs control group; *P < 0.05 vs model group; “P < 0.05 vs RXP high dose group.
3 BA¢EZH FXR. FGF15 EBXRIL (X £5, n=10)
Fig. 3 Expression of FXR and FGF15 proteins in intestinal tissue ( X s, n=10)
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