547 % % 6 ) i Tl B Vol. 47 No. 6
2026 4 3 H Science and Technology of Food Industry Mar. 2026

W, Mk, o, A T A S Ak RO s i/ BRUSE A G A I B MR 520 ). DA TR, 2026, 47(6): 417-424. doi:
10.13386/j.issn1002-0306.2025030236
FENG Xue, YANG Ruili, HOU Xin, et al. Effects of Stevia Isochlorogenic Acid on Lipid Metabolism and Intestinal Microbiota in
High-fat Mice[J]. Science and Technology of Food Industry, 2026, 47(6): 417-424. (in Chinese with English abstract). doi:
10.13386/j.issn1002-0306.2025030236

-ErSRE -

-3 R R 1= /N BRUIE R
i B B A YR

g E A E 2L NEs EEH
(1.7 e B A H AR S5-A7 PR 8], 7T AL HRER 0561065
2. A KA TR 42 AA) A E B 3T, FTALHRER 057250;
3T AR F EFIE, FTALHRER 056038)

i E:ALGAARHMTH FERBENFHE R R BRI FF AT EARBERA BN R, FIASAE
GariEm, AL, FERMAITH, A FERBRIK, SHEA, TH8A, 2HMZ HFARE. RELEREN
N R T fn G KT IR G RE TACRATAE AR R XAEER S, AR, B ASREF T, U R
EARA I F, Bid 16S rRNA &8 0 59047 8ot 3 40 R B @ 6 ) Rl 8 W AF 2 R AR F B An 5 A TE 8
Hrho EREY, et B RERBRTARY HE D RAREIER (P<0.01) ; BEKSE DA oFF 2B (total
cholesterol, TC) . i =8 (triglycerides, TG) . &% K fi5 & & /12 B B2 (low-density lipoprotein cholesterol,
LDL-C) . #&&)5% (P<0.01) ; ¥mHEEEE ANZEE (high-density lipoprotein cholesterol, HDL-C) . f§
BEAE (P<0.05) , FHApH|AF AL+ 5 #5 & B (hepatic fatty acid synthase, FAS) f= -3 p-F K 5 A BLH 65
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Abstract: This study aimed to investigate the regulatory effects of stevia isochlorogenic acid (SICA) on lipid metabolism
disorders and gut microbiota in high-fat diet-induced hyperlipidemic mice. Mice were divided into a blank control group,
model group, simvastatin group, and low- and high-dose SICA groups. After 8 weeks of intervention, body weight was
monitored regularly. Serum lipid levels, visceral fat changes, and the activity of key lipid-regulating enzymes in the liver
were measured post-experiment. Pathological changes in the liver and adipose tissue were observed. Fecal samples were
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analyzed via 16S rRNA high-throughput sequencing to evaluate the effects of SICA on the composition, relative abundance,
and diversity of gut microbiota. The results demonstrated that SICA significantly reduced weight gain in high-fat mice
(P<0.01), decreased serum levels of total cholesterol (TC), triglycerides (TG), low-density lipoprotein cholesterol (LDL-C),
and leptin (P<0.01), and increased high-density lipoprotein cholesterol (HDL-C) and adiponectin levels (P<0.05).
Furthermore, SICA inhibited the activity of hepatic fatty acid synthase (FAS) and f-hydroxy S-methylglutaryl-CoA (HMG-
CoA) reductase (P<0.01). Gut microbiota analysis revealed that SICA significantly elevated the Bacteroidetes/Firmicutes
ratio and Shannon diversity index (P<0.01), while enriching functional genes associated with lipid metabolism. This study
suggests that SICA effectively alleviates hyperlipidemia in high-fat diet-induced mice by reducing obesity, lipid
accumulation, and hepatic lipid deposition. The underlying mechanism may involve the regulation of key enzymes in
lipid metabolism pathways and modulation of gut microbiota composition, particularly by enhancing the
Bacteroidetes/Firmicutes ratio and microbial diversity. These findings provide a theoretical foundation for the high-value

utilization of Stevia byproducts and the development of natural lipid-lowering products.
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LB S SR S LK —Fh el PP Ig R 2k 14)
AT ACIEERIR I GERR, 2 PRI A L B IH
[# I ( Total cholesterol, TC) | iK% B 5 25 1 NH [ i
(Low-density lipoprotein cholesterol, LDL-C) . — ¥t
H i (Triglycerides, TG) 7K 3F-FH=, o= % R R A
AH[# % (High-density lipoprotein cholesterol, HDL-C)
ORI ARYRIGHTARA Tt oe & 30, T E i AR
SN O 442, R AR RIS 40.4%, Hoh
35 2 LI B BRI S W S AR RN 34.7% . 3R
IR 7.8% % IR IE B WA TAERAL, Bl e
Jor ] R A B BN L AR R, M AT IRYAYT &
NG IMRE DALY T225 % > 225, (B T RES | 2 AL
I BRSSO se e v A B A RO B
FH A BRI ELEIITRA L R, T RFEE L4
RO R R AREEN R AL A3 TR AT R B I5s 7 445 40k 19
MR T .

ARk, 2T E S b 2 0k W BHE HE R R R
BEBAEIRPE GRS B, IR E O ENSEE)
B AB AR fe B W AT 682 3Kk, EZ JFURMAL 45 41 il 42
B, ARAS L ILAE | AR SR SR 2 B TR
2023 AEFENR IS AR B A T I LB L 38 140~210 12
TSN, 3R E 2 5 LE 3.5%~5.3%.
Bt N E 2t ARG Es S SR R, Tl
X RER AR KNG 7 i O T SRS . 7RI 5
T, BRAAZ R 25 B [RIIEAR 2 v A= i P G5 M HAE
AL, XTI ge B T R HA RS

25 (Stevia rebaudiana Bertoni) 1F A 28 )it
25 J@ Z2 AR B ASAR YY), BRI B S A e T 2
B BT AR 5 Tolk A2 . (EAREFE RN,
AR TR R R T A RIS — B S R R TR
Pt G (FF N SRR ), M ARAT B T4 I & F)
FH o e 28 55 4% )R iR (Stevia isochlorogenic acids,
SICA)E N —2E 2 T 1R 5 W MERR 45 5T hl i 22 Ty
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Table 1 Body weight and blood lipid of modeling mice (X+s)
X TG TC LDL-C HDL-C

25

am - R (mmol/L) (mmol/L) (mmol/L) (mmol/L)

NC  23.55+0.81 0.88+0.37 3.78+0.42  0.82+0.08 10.80+1.51

M 26.72+2.12" 1.31£0.33" 5.13+0.817 2.56£0.20" 10.00+2.26
e 7 RFE S A AXF IR LE, P<0.05, “**+”{3&P<0.01,

2.2 SICA XWERE/RIAE. RRIERHIZ I

W 2 PR, TETT IR 45 2970, 45 T e ek ad /s
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S IATA] 252 BUAE K AR B DLIEL 1, )i

2 NSRS N B 4

KOS (Rs)
Table 2 Effects of SICA on body weight and fat index
of hyperlipidemia mice (X*s)

g1 g ’lﬁé’iﬁﬁ %gjéﬁﬁﬁ)ﬁ '%‘Jﬁjﬁlﬁﬂﬁ MJ‘%“:HEETJ
(H) T (g) K (g) eI EiEE 1

NC 10 24.44+0.62  26.46+1.89  0.69+0.20  1.90+0.26

M 10 26.75£1.09" 37.05+4.29™ 2.30+0.43" 5.38+1.15"

LSICA 10 26.69+1.34 31.45+1.86" 1.75+0.55" 4.29+0.93"

HSICA 10 26.51+1.34 31.34+3.29" 1.57+0.46™ 3.81+0.93"

AP 10 26.84+1.59 34.13£2.43% 1.73+0.23" 4.63+0.59"

e RG2S X IR AR, P<0.05, “** " {3 P<0.01; “#"{0FR G5
I, P<0.05; “#4#7 103 P<0.01, F3~FA4[F],

1 2 3 4 5 6 7 8
Fif 1A ()
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Fig.1 Changes of body weight in hyperlipidemia mice
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Table 3  Effects of SICA on serum lipid, leptin and adiponectin in hyperlipidemia mice (X+s)
a5 TG TC LDL-C HDL-C LIES (S
(mmol/L) (mmol/L) (mmol/L) (mmol/L) (ng/mL) (ng/mL)
NC 0.87+0.08 3.68+0.46 0.42+0.16 5.96+0.49 6.27+0.46 80.78+5.99
M 1.28+0.25" 7.31£0.78" 2.77£0.72" 5.07+0.67" 7.68+0.60" 78.68+4.29
LSICA 0.90+0.08" 6.01+0.67" 1.26+0.44" 5.51+0.67 5.86+0.25™ 81.41+£2.28
HSICA 0.88+0.11% 6.17+0.50" 1.47+0.34" 5.80+0.45" 5.80+0.46™ 86.09+7.69"
AP 0.85+0.04% 5.86+0.56" 1.47£0.22% 5.42+0.71 7.60+0.65 84.08+3.87
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Table 4 Effects of SICA on lipid metabolism regulatory
enzyme activity in liver tissue of hyperlipidemia mice (X+s)

215 FAS{ it (ng/mL) HMG-COAR i i % 71 (U/L)
NC 116.81+6.80 93.43+6.43
M 176.89+7.48™ 101.95+5.97
LSICA 136.16+3.96" 87.06+11.80"
HSICA 128.69+3.96" 75.97+10.30*
AP 148.60+4.66" 64.43+6.51"

NC AT, BT EMH:(P>0.05) . L4251
J&, HSICA 5 AP 41/ FAS. HMG-CoA it JF i
WA EETF M 4HAR 2 P R (P<0.01), LSICA £H
/NELFAS S EAIHT M 4 B3 FRE(P<0.01),
HMG-CoA i J5 1 1% M 47 b F M 40 5 35 P T %
(P<0.05),
2.5 SBE/NEBTEE. FERARLNTRIRF I ER
/NERIFAE AT e A SR o (F 2), M4/ FBUF
RS A ™5, 21 AR DR OO I ., S Y R
S A R T A 34%, 245251 15 4540/ BRATFE
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FEAE R ORI o 235 e A A B
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Fig.2 Oil Red staining results of liver tissues
in each group of mice (400x%)
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BRI 25 R34



%478 % 6 o F L FH SRR E R N B B S i A Y e s - 421 -
NC - M % 18 B £ HY Shannon A1 Simpson 485 %% W 35 14 14 0
(P<0.05), ZHEIRIREERF IS S EHUVNRFHE R
REPEEZD, SICA WLEAA sEEH .
A 8
ZOHTT‘] 20$
AP g LSICA ﬁ
5
£
=
wn
20@ 204m NC M LSICA HSICA AP
- = B 15
HSICA
F1.0f # # il
A]_‘_E
g *
£
@n 0.5
ZOw
K3 4/ HE 46052 (400%)

Fig.3 HE staining results of epididymal adipose tissues
in each group of mice(400%)
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Fig.4 Results of S diversity of gut microbiota
in mice (n=5)
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Fig.5 Results of a diversity of gut microbiota
in mice (n=5)
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levels of the intestinal microbiota
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