5520 45 7 10 FEXRAFFERE Vol. 29,No. 7
202344 H Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2023

T[54 25 302 1K SN S 90 30 B
] -3 Y 368 7 M B 1 1 L 1

W EAR b RSP, B, AERRMED
(1. HBEAKF HF®m, 5EKF 830011;
2. BEHMKRF HIRBARAMERUAS>EEARKRETLZEE, 5E&KF 830011)

[(HZE] B ARE T BRS04 25 3247 28 0 S ] W -3 - BB FH 10 3 A A0 A0 DG {5 55 3 I8 P o A A 51 36 0k
U6 IE W 2% 25 B2 5 00 TR RS B A9 S5 R . 7% F H SwissTargetPrediction i, 43 #0 s5, T 0 B0 415 42 K A [52) SCHik 2)c 75 | e -3 -
PPV s 118 24 S0 P AH DG 18 B 5 ) T A 0 N 26 o 1 2% st A% 05 8040 A8 (OMIML) B IR 80405 1% ( GeneCards ) (#1556 IR L B 12
(CTD) Hu A5 5 T b AR G A9 5 7638 i STRING #1522 75 1) 05| 10 -3 - HT st - JIT e #0210 B -2 11 ST AR B4 JH (PP 199 45 (&1 5 3 ik
Cytoscape 3.8.2 3 {1 #E 47 i 15 A1 43 #7 ; F I DAVID 6.8 FUHE 122 % 245 4 -5 97 38 4 8 A R A7 Bk B AR R (GO ) T il A g A st #40 Jik A
HIEHA TR 2P (KEGG) il B & 4 /0. il it AutoDock vina 1.1.2 4 {1 S 5] W5 -3 - FH e 058 06 8 64700 1 0 4% i o
AN SZUG B UE T 25 WP IE B A D o 5 B - T 4% SR A ) s -3 5 L [T S 80, A4 IR 42 )8 4K H 1 (MMP)-9
Janus WA (JAK)2 55 ; KEGG & 4 73 7 45 5% i 7 5] e -3- FH sty o7 JIC o 32 24 T b 8 IR BT 181 5~ CTNF) AR = 8% I8 P e A=
KW F (VEGR) 5 53 # | % 2 R I i 2 14 2(ErbB2) \VEGF %55 53 [ 5 43 % 422 tul /s 1] Wk -3- Y st 5 I ot A 5 2K (9 (FTO) %2
TR PH R 0 X 4 0 5 R D R P G g8 B O L WE I (MITT) Rt 21 O e (5 85 51 36 W, R [ 591 5 A1) s Wik -3 - P B A 28 40 ol
3T3-L1 41 M N FTO 2 11 Rk (P<0.05) o £5iE - WMk -3-FH BEiA 7 I8 Bk 19 VR FA LI 7T 62 5 40 FTO 2R A 2R354 O, HE T 5 4041
I s 240 B 33 31 8 0 AT 0G0 TR AR5 S WS k-3 FR B A e 4 A1 T A S AR A

[RR]  WIM3-FmE,; IBRE; MBS, ST, HRIMNGIF

[E42E] R285;R289;R22;R2-031;R33 [XHkFRIRE] A [XEHS] 1005-9903(2023)07-0126-07

[doi] 10.13422/j.cnki.syfjx.20221217 (R HARFI ] IR http : //www.syfjxzz.com I§ http : //cnki.net

[P 4% H AR 3E]  https:/kns.cnki.net/kems/detail/11.3495.r.20220719.1043.003.html

[ H AR B H]  2022-07-20 09:27:11

Mechanism of Indole-3-Methanol in Treatment of Obesity Based on

Network Pharmacology and in Vitro Experiment

Guliruoyi-Paerhati ', MAO Xuwen’, CHENG Lufeng"
(1. School of Pharmacy, Xinjiang Medical University, Urumgqi 830011, China;
2. Xinjiang Key Laboratory of Natural Drug Active Components and Drug Release Technology,
Xinjiang Medical University, Urumgqi 830011, China)

[Abstract] Objective: To preliminarily predict the targets and signaling pathways of indole-3-methanol
in the treatment of obesity based on molecular docking technology and network pharmacology, and then verify
the prediction results by the experiment in vitro. Method: The pharmacological targets of indole-3-methanol
were obtained from SwissTargetPrediction and literature review. Obesity-related targets were obtained from
Online Mendelian Inheritance in Man (OMIM) , GeneCards, and Comparative Toxicogenomics Database

(CTD). The protein-protein interaction network of the targets of indole-3-methanol and obesity was built by

[Kk#mABAH] 2021-12-14

[(EETB]  Hrim KRG v o 5 B 25 HoR F G050 = 10 H (XIDX1713)

[E—1EHE] NI IRE B, RS+, 00 108 25 BATF 5% 1 4% , E-mail : 1276086782@qq. com

BEER] " R 14, B2, WA 0, RS0 45 25 BB & TAF , E-mail: lewis_clf@163. com
- 126 -



529 B 7 W HESSEFFFHRE Vol. 29,No. 7
20234F 4 H Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2023

STRING. Cytoscape 3.8.2 was used for target screening. Gene ontology (GO) functional annotation and Kyoto
Encyclopedia of Genes and Genomes (KEGG) pathway enrichment were performed for the common targets
shared by obesity and indole-3-methanol in DAVID 6.8. AutoDock Vina 1.1.2 was employed to perform the
molecular docking between indole-3-methanol and disease targets. Finally, the in vitro experiment was carried
out to verify the anti-obesity effect of indole-3-methanol. Result: Indole-3-methanol and obesity shared 80
common targets, which included matrix metalloproteinase (MMP) -9, Janus kinase (JAK) 2, etc. KEGG
enrichment predicted that indole-3-methanol mainly acted on tumor necrosis factor (TNF), vascular endothelial
growth factor (VEGF) , tyrosine kinase receptor 2 (ErbB2) , and epidermal growth factor receptor (EGFR)
signaling pathways in the treatment of obesity. Molecular docking showed that indole-3-methanol had good
binding activity with fat mass and obesity-associated protein (FTO). The results of Western blot, MTT assay,
and oil-red O staining showed that indole-3-methanol down-regulated the expression of FTO in 3T3-L1 cells (P<
0.05). Conclusion; Indole-3-methanol may treat obesity by down-regulating the expression of FTO protein and

further inhibiting adipocyte proliferation. This study provides an experimental basis for deciphering the anti-

obesity mechanism of indole-3-methanol.
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Topological parameters of core protein interactions in

treatment of obesity with indole-3-methanol
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Table 2 GO enrichment analysis of potential targets of I3C in treatment of obesity (top 5)
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GO:0071407 2 X5 A5 HLERIR AR A 1 BN E7FeR s 0.000 0.036 MMP-7/JAK2/EGFR
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GO0:0004672 TR TR ¥ Ut 0.000 0.031 CDK1/JAK2/CSNKIE
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Fig. 1 Effect of I3C and orlistat on fat deposition after 3T3-L1

cell differentiation (oil red O staining, x20)

A B C
B2 3T3-L1ATREAR4EAE FTO BB Rk
Fig. 2 Electrophoretic diagram of FTO protein expression in 3T3-
L1 preadipocytes

#£5 BC3T3-L1AERMM FTO EARIEHM (x+s,n=6)
Table 5 Effect of I3C on FTO protein expression relative optical
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