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Protective effect and mechanism of sanshool on rats with gestational diabetes mellitus via the
AMPK/ACC/SREBP1 signaling pathway

LI Dan, CUI Hongyan, HAN Zhehui,ZHAO Po, LIU Jing, CHENG Xiang

(Department of Obstetrics, Tianjin Central Hospital of Gynecology Obstetrics , Tianjin 300052, China)

Abstract Objective To investigate the effects of sanshool on glycolipid metabolism and oxidative stress in rats with gestational dia-
betes mellitus (GDM) via the AMPK/ACC/SREBP1 signaling pathway. Methods ~SD rats were randomly divided into control,model,
low-dose sanshool, medium-dose sanshool , high-dose sanshool ,and combined groups,with 12 rats in each group. Blood glucose ,blood
lipids, adipokines, and oxidative siress indexes were measured. Expressions of proteins related to the AMPK/ACC/SREBP1 signaling
pathway were detected using Western blotting. Results  Compared with the control group,the model group showed increased levels of
fasting plasma glucose (FPG), fasting insulin (FINS), total cholesterol (TC), triglyceride (TG ), low-density lipoprotein cholesterol (LDL-C),
leptin, malondialdehyde (MDA ), and SREBP1,and decreased levels of high-density lipoprotein cholesterol (HDL-C), adiponectin (APN),
superoxide dismutase (SOD), glutathione peroxidase (GSH-Px), p-AMPKa/AMPKa, and p-ACC/ACC (P < 0.05). Compared with the
model group,the low-, medium-,and high-dose sanshool groups showed decreased levels of FPG,FINS,TC,TG,LDL-C,leptin, MDA,
and SREBP1,and increased levels of HDL-C, APN,SOD, GSH-Px, p-AMPKa/AMPKa, and p-ACC/ACC (P < 0.05). Compared with the
high-dose sanshool group,the combined group showed increased levels of FPG,FINS,TC,TG,LDL-C,leptin, MDA ,and SREBP1,and
decreased levels of HDL-C, APN,SOD, GSH-Px, p-AMPKa/AMPKa, and p-ACC/ACC (P < 0.05). Conclusion Sanshool may improve
glycolipid metabolism and inhibit oxidative stress in GDM rats, potentially through activation of the AMPK/ACC/SREBP1 signaling
pathway.
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Tab.1 Comparison of blood glucose, blood lipid, and adipokine indexes among rats in each group

Group n FPG(mmolL)  FINS(mU/L) TC (mmol/L) TG (mmol/L.) ~ HDL-C (mmol/L.) ~ LDL-C (mmol/L)  Leptin (ng/mL) APN (mg/L)
Control 12 637071 8.15£091 183£0.19 235025 159017 0.25£0.03 5.12£0.56 2346249
Model 12 1853198 2067:214"  512£055" 6.780.71" 0430.05" 172£0.23" 17.83+1.85" 9.07+1.03"
Low-dose sanshool 12 1502165 1685+176"  437£049” 537£057" 0.82+0.10” 143£0.16” 1315£143”  1367+146”
Medium-dose sanshool 12 11.06£1.23™"  1349£153”Y 356037 406:046""  1L11£013"Y 1072015 9721127 1628178
High-dose sanshool 12 867£0927 92641057 201402377 297033 13801577 061£0087  653£0717 20552225
Combined 12 1622+172  1855+197  469£051° 582+0.62" 0.630.08” 159+0.20” 1520£1627  11.82£135

1) P < 0.05 vs. control group;2) P < 0.05 vs. model group;3) P < 0.05 vs. low-dose sanshool group;4) P < 0.05 vs. medium-dose sanshool group;5) P < 0.05

vs. high-dose sanshool group.

2.2 BHKRBUMIETEAR AL

5 %F B 4] He g, AR AU TC TG LDL-C/K S F
75 HDL-C/K - A (P < 0.05) 5 SR8 20 g, A%
Hh R AR ABURR & 4HTC TG \LDL-C/K F FEAIK,
HDL-C/K T+ (P < 0.05) ;-5 @ A AEABURR 4L L
5, B A 4ATC TG \LDL-C/K ¥ FF & , HDL-CK - [
& (P<0.05) L3E1,
2.3 HHKBARNIE TP L

55 0) B4 B A, B TR 4 988 UK SF- T i, APNJK

SFFEAIG (P < 0.05) ; S RIA] Hodse % b Rl AE
FBURK 2 20 98 28 /KRR AI , APNZKSE T (P < 0.05)
L5 R A ABURR R 4 b, Bk A 41 8 ORI
APN/K PR (P <0.05) L1,
24 FHKREANHIER AL

55 %} B 2 HE A, A5 R ZAMDAJK F- 71, SOD
GSH-Px/K - [AAK (P < 0.05) 5 SRR ZH oA A%
el 70 AE HBURR X 4IMDAJK S AR, SOD . GSH-Px/K
T (P < 0.05) 5 5 m il AEABURR R 41 L,



el ZESFE. AEBURRZ B 1 AMPK/ACC/SREBP 175 518 i X A RS PR s K SR A9 1 FH B HEL ] - 515 -
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AMPKa .p-ACC/ACCHE IK K- Tt 5, SREBP 1% ik
IKEBEAR (P < 0.05) ;5 /= 7 AL RURR 25 41 b, Bk
4 2Hp-AMPKo/AMPKa . p-ACC/ACCE A 7K - FEARK,
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Tab.2 Comparison of oxidative stress indexes and expressions of AMPK/ACC/SREBP1 signaling pathway-related proteins among rats

in each group

Group n  SOD (U/mg) MDA (nmol/mg) ~ GSH-Px (U/mg)  p-AMPKw/AMPKa  p-ACC/ACC SREBP1/GAPDH
Control 6 23.27+2.46 3.76 £ 0.41 20.77 £2.16 0.79 + 0.08 0.86 = 0.09 0.64 = 0.07
Model 6 6.18+0.67" 14.29 + 1.56" 7.82 £0.82" 0.23 £0.03" 0.31+0.03" 1.73+0.20"
Low-dose sanshool 6 9.78+1.03” 11.03 + 1.23% 10.36 + 1.14” 0.39 +0.04” 0.43 + 0.05” 1.50+0.17%
Medium-dose sanshool 6 1523 + 1.67*" 8.16 £0.97”Y  14.73 + 1.53*" 0.58 + 0.06" 0.65+0.07""  1.14+0.13"?
High-dose sanshool 6 2054+2.15”77Y  502+0567YY 1851+ 19577 0.72+0.08”VY  0.80+0.08”V 0.81+0.107"
Combined 6 8.12+0.86" 12.96 + 1.34” 8.95 +0.93” 0.31 £0.03” 0.37 £ 0.04” 1.62 +0.18”

1) P < 0.05 vs. control group;2) P < 0.05 vs. model group;3) P < 0.05 vs. low-dose sanshool group;4) P < 0.05 vs. medium-dose sanshool group;5) P < 0.05

vs. high-dose sanshool group.

p-AMPKo
AMPKa
p-ACC
ACC

seeppl | - ———

GAPDH | W S————

1, control group;2,model group;3,low-dose sanshool group;4,medium-
dose sanshool group; 5, high-dose sanshool group; 6, combined group.

El1 Western blotting#&MAMPK/ACC/SREBP1{5 S i@ iE X &

BRI
Fig.1 Expressions of AMPK/ACC/SREBP1 pathway-related pro-
teins detected using Western blotting
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