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ABSTRACT: AIM To investigate the impact of varying dosages of Supplemented Wendan Decoction on the
PI3K/ Akt/FOXO1 glycolipid metabolic pathway in 3T3-L1 adipocytes. METHODS The CCK-8 assay was used
to determine the concentration of Supplemented Wendan Decoction-medicated serum. The mature adipocytes
differentiated from 3T3-L1 preadipocytes after induction were further divided into the blank control group, the
model group, the rosiglitazone group (10 mg/L), and the Supplemented Wendan Decoction groups (5% , 10% ,
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and 20% ) , followed by the sample collections after 48 hours of treatment. Oil red O staining quantified lipid
accumulation in 3T3-L1 adipocytes; extracellular glucose levels were measured using glucose oxidase ( GOD)
assay; RT-qPCR analyzed mRNA expressions of IRS-1, PI3K, Akt, GLUTA, IL-6, TNF-a and IL-18; Western
blot assessed protein expressions of INSR, IRS-1, PI3K-p85, Akt, FOXO1 and GLUT4. RESULTS No
significant changes in cell viability (P>0.05) were observed in 3T3-L1 preadipocytes exposed to serum containing
supplemented Wendan Decoction at different concentrations for 24, 48, or 72 hours. The 3T3-L1 preadipocytes
held the capacity to differentiate into mature adipocytes within a 14-day induction period. Compared to the model
group, all supplemented Wendan Decoction groups exhibited reduced lipid accumulation in adipocytes and
downregulated mRNA expression of IRS-1, IL-6, TNF-a and IL-18 (P<0.01) ; the low-dose group demonstrated
increased mRNA expressions of PI3K and GLUT4 (P<0.05, P<0.01), alongside elevated protein expressions of
INSR, IRS-1, PI3K-p85, Akt and GLUT4 ( P<0.05, P<0.01) ; the medium-dose group showed enhanced GLUT4
mRNA expression, and upregulated protein expressions of INSR and FOXOl (P <0.01). After 24 hours
intervention, the high-dose Supplemented Wendan Decoction group exhibited increased glucose consumption in
adipocytes (P <0.01), and elevated protein expression of INSR, Akt and FOXO1 (P <0.05, P<0.01).
CONCLUSION  Supplemented Wendan Decoction reduces lipid accumulation in adipocytes, regulates glucose
and lipid metabolism, and promotes metabolic homeostasis through PI3K/Akt/FOXO1 signaling pathway.

KEY WORDS: Supplemented Wendan Decoction; 3T3-L1 adipocytes; obesity; glycolipid metabolism; PI3K/

Akt/FOXO1 signaling pathway
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Tab.1 Primer sequences
A IEJF51(5'—3") REFHI(5—3") YK EE/bp
IRS-1 GGAGTTGAGTTGGGCAGAATAG GCTTTGACGAGGACAACCTATC 126
PI3K CATAACCTGCAAACACTGCCC ATCCTGCAAGGACATATTGTTGT 87

Akt ATGAACGACGTAGCCATTGTG TTGTAGCCAATAAAGGTGCCAT 116
GLUTA CGAGCTGGACGACGGACACTC AGACATAGCTCATGGCTGGAACCCG 115
1L-6 GAGGATACCACTCCCAACAGACC AAGTGCATCATCGTTGTTCATACA 141
TNF-o CATCTTCTCAAAATTCGAGTGACAA TGGGAGTAGACAAGGTACAACCC 175
IL-18 TGGGCTGGACTGTTTCTAATG GGTTTCTTGTGACCCTGAGC 134
GAPDH AGGAGCGAGACCCCACTAACA AGGGGGGCTAAGCAGTTGGT 247
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DWW, B TERKEGERE TR, R
Image Lab 03B 25 IR BEAH .
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1] LR BRI 2R 5 229007, A6 IEAS 43 5 2L ]
PO LR F LSD Ko 560 Fll Tukey K336, ANAFA IE
BB wm i R FHAES B 5, P<0.05
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Fig. 1 Effect of serum containing Supplemented Wendan Decoction on the viability of 3T3-L1 preadipocytes (x+s, n=3)
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IMASHMER T 2 d JFH94IHE, D AR I 2 d JFra4iH, B4 JfnekiBAEAXS 3T3-L1 BERAFAB AR MR R A%
E i3 434k 58 iU A0 A (xxs, n=4)
2 3T3-L1 HMiESoHidiE (x100) Fig.4 Effect of Supplemented Wendan Decoction on lipid
Fig. 2 Induction process of 3T3-L1 cell differentiation accumulation in 3T3-L1 adipocytes (¥=s, n=4)
(x100)

F2 INRkIRAEZ XY 3T3-L1 A5 A 40 A E 2 ¥R IR BN A0 & 1

(mmol/L, x+s, n=3)
Tab.2  Effect of Supplemented Wendan Decoction on
glucose uptake in 3T3-L1 adipocytes ( mmol/L,

xxs, n=3)
245 24 h 48 h
BERIL] 8.65+0. 16 10.99=0. 15
B & 51 B 41 10. 50+0. 18 ** 12.52£0.26
Jinw i AR 7 R e 2 9.12+0.29 11.360. 22
SRR v 3R 2] 8. 55+0. 30 11.18=0. 18
TR IR 7 s ) A 9.74+0.34* 11. 1420. 24
VE: A WASEIAL, B OWRUHLL, C MBI, D~F 450k T BRI, ™ P<0. 01,
BRIRMRIAMG . B AL IRS-1, IL-6, TNF-a. IL-18 mRNA FiKFEML (P<
B3 fnekiREEHRT 3T3-L1 BERFAEBRIHAT O B HIEM 0.01), HHEHVEHLH AN AR AR, 7 & 2H 40
(x100) M GLUT4A mRNA &5 Tt (P<0.05, P<0.01),
Fig. 3 Effect of Supplemented Wendan Decoction on 3T3- TR TR RH 3 6 39 2 4L 40 . PI3K mRNA 223k F+ 55
L1 adipocytes by oil red O staining ( x100) (P<0.01), W, %3

£ 3 MRiBREZXT 3T3-L1 BEAR4AAE IRS-1, PI3K, Akt, GLUT4, IL-6, TNF-a, IL-18 mRNA FiEBIRM (xxs, n=3)
Tab.3 Effects of Supplemented Wendan Decoction on the mRNA expressions of IRS-1, PI3K, Akt, GLUT4, IL-6, TNF-«
and 7L-18 in 3T3-L1 adipocytes (x+s, n=3)

41 5 IRS-1 PI3K Akt GLUT4 IL-6 TNF-a IL-18
SHA 1. 02+0. 20 1. 000. 10 1. 000+0. 080 1.01+0. 13 1. 000. 05 1.030. 23 1. 00+0. 09
R 2 3.53£0.31%  0.22+0.08"  0.012+0.002¢  0.1920.01*  4.62£0.42"  5.97+0.67"  4.70+0.21"
K& 5 i 2H 1.43£0.08 "  0.23x0.03 0. 065+0. 004 0.41+0.01*  2.79+0.24*  3.48+0.09*  3.16+0.20*
JBRIBAHZARF A 2.37£0.05™  0.54+0.06™  0.057+0. 003 0.41£0.02"  2.7320.26™  4.22+0.25*  3.59:0.16™*
IR PRI R4 2.03£0.05™  0.17£0.03 0. 0650. 002 0.48+0.02™  1.61x0.13™  3.53x0.49*  2.96+0.16™

ﬁuﬁﬁ%ﬁ‘lﬂﬂ@muuéﬁ 1.33+0.10*  0.13x0.03 0. 010+0. 003 0.37+0. 01 1.95+0.10™  4.10+0.35*  2.70+0.23
. 524, 7 P<0.05,%P<0.01; SHAILILEL, * P<0.05, * P<0.01,

3.6 AmvkiB A s At 3T3-L1 S W 48 6 PI3K/Akt/  GLUT4 B FEILFEME (P<0.05, P<0.01); 5%

FOXOl 25l X Za Ak ei%n HoH4 FBYIRE, UER ST 4400 INSR, IRS-

Fedss, HRAUZH 4N M INSR, IRS-1, PI3K-p85. Akt, 1. PI3K-p85, Akt, GLUT4 H H £ AT+ & (P<
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Fig. 5 Effects of Supplemented Wendan Decoction on the expressions of PI3K/Akt/FOXOL1 signaling pathway-

related proteins in 3T3-L1 adipocytes (x=s,
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