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Mechanism of Sinisan in Treating Type 2 Diabetes Mellitus Based on Network Pharmacology
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[ Abstract] Objective: To investigate the mechanism of Sinisan in treating type 2 diabetes mellitus
(T2DM) based on network pharmacology. Method: Based on clectronic databases, active ingredients of
Sinisan and target genes of ingredients as well as type 2 diabetes were screened out. Cytoscape software was
applied to construct "herb-active ingredient-target-disease" interaction network diagram, respectively. The
common genes of ingredients and disease were uploaded to the STRING database, and the protein interaction
network map (PPI) was constructed. CytoNCA and Cluster Marker were used to analyze PPI, respectively.
Finally, ClueGO was used to analyze gene ontology (GO) enrichment and Kyoto Encyclopedia of genes and
genomes (KEGG) pathway enrichment. Result: A total of 137 active components and 110 effective genes of
Sinisan in the treatment of type 2 diabetes were screened out. Based on PPI analysis, these effective genes were

divided into 4 different clusters, and 12 genes were considered as the most effective targets. GO enrichment
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analysis showed that cluster 1 mainly involved acute inflammatory response and acetylcholine receptor signaling
pathway, cluster 2 mainly involved cellular response to steroid hormone stimulu and xenobiotic stimulus, and
cluster 3 was mainly engaged in the metabolism process of protein, fatty and glucose and the response to hypoxia.
KEGG analysis was highly correlated with advanced glycation end products-receptor for AGE (AGE-RAGE)
pathway, apoptosis pathway, inflammatory pathway, cell cycles and various metabolic pathways. Conclusion:
Sinisan has a regulatory effect in pathogenesis and prognosis of T2DM, such as inflammation, cell apoptosis and

nutrition metabolism. Moreover, its potential mechanisms on diabetic angiopathies, diabetic cognitive impairment

and cancers were reveal, so as to define a direction for the fundamental research of Sinisan.
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GeneCards 3 /2

https : //www.genecards.org/
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Fig. 1 Network chart for active components of Sinisan( A )and active components-action targets of Sinisan(B)
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Fig. 3 PPI network of potential targets based on cluster analysis
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PURAS , 4 1 5 e B 2% A0 B0 5 R BB o 3% 0 5
o $0 1] £ F T NF-«B 40 i 3% & ¥ 7R e
U 9 i R G o AR AN A RE I R R IRHTIR A
i xR oA AR 2R L B S A I U B R B AT — s A 4
Y&, PPAR-y =% 1 PPARG it [H 4w i) , & — Fh i1 g
U7 R S AT A= 0 IS A 3R 52 A, T 9 T U A
B LAY B B A8, 02 BE i 7 40 M 234k L 36 0 B 195
2H 20X A g W A0 15 B0, T AR S O 3 R Y R A
BN 1 NN A RT3 S BUN S AL
S 4 ) WA L R I A B I AR R R
253 N e 3Rk m] AR i R LA R D 4 2 A
Wi %% 32 % H 4 (glucose transporter 4, GLUT4) Al
AMP K #6155 141 34 B (adenosine 5'-monophosphate-
activated protein kinase , AMPK ) % 1 , {2 #F 2 £ % 4
2 A 0 R P, 08 iR B B R R L IZPL R S
ICCH TG 97 T2DM 1y — 25 %)) B A7 MLz
b A B RN R B 30 el T R OR T A
AE 1, 5 AE HE 11 AR AN BOAC I B e BEAE AT, A
JHE L e R i AE BT S AR Y. T2DM 5 FEAIL
bR 75 BRI R A O, S A W LA G
AW FE N Sy O 300 R E aed  AA A  x SIS [ EER
4 5% T 7 T2DM (9 HE R , 4 3E ™, DU 33 /inT 7
T 11B-F8 5L IS [ i i S0 1 78 ( 118-hydroxysteroid
dehydrogenase, 118 -HSD1) I ¥ iz i # & % 1k
(glucocorticoid receptor, GR) , 52 Wil 4 R i K BRI 4
WAL RE 55 B PR R BRI BT e 1Y G, OF BAT AR
23 R BEAL MBS A A T . b, AR ESR1AE Dy 2
BEZ AR, © 2 e 52 5 R 5 B 40 ML A U T K Ty e
A ¢, AR AF 58 7R — 3% 1 2 10 W BIR 9T T2DM
B A% 0 HE B E R R = A B Y SE R T 5T, X E
15— R AR

ABIESE I S B, VU 35 R AT BE 2 5 T2DM A
JPAb L8 X T2DM 1Y 3 K 0E BAT IR TE 1097 %80 B IR
9 I KA T OB T 2R ) M L A2 IR S i R
AW 5T A AR B A A AR B, T B T B
MAPKs,NF-«B, TNF 4 Z /> 4 Jfd )4 {5 5 % 558 %
[f] I} 2 5 VEGFA , EGFR %5 #% 0> 1 i ) 1 455, X 4k
i g S R0 R S [ VR R AT RE 2 51 R0 PR O & E
AT RE ML o QO P 396 A5 4 PR I A5 A2, A A ¢
Ry 5N Z ARG G AU 40 i P 484 0 i
JNE 30 8 3k R 1 98 RE PR G0 TL-6 A5 RS, 4 45 N
B 41, 51 VEGFA, EGFR, ERBB2 % % ik 74 ,

X550 DR IS 2 e R B A G, S B DR A 9 B
A OWE DRI B W DR Bl 28 95 8 RBE PR 9 O WL
J A I R W DR O & v R AR
TR B A7 AR AT 5 38 I O D 3 ROV FH A G B B N,
SCHR s, PO B 22 Aol oy B PUE A BT R 1Y
Y& R, o] a1/ H T NF-«B il # 9 1IL-6, RELA,
VEGFA, CASP3 45 #8 ri DI N2 MAPK il J% (1)
MAPKS,FOS 45§ 5, 035 4 1l 45 2 e e 5, 4E 22 4
RIS M A I K RE 1 S A2 () U 3 S PR TA
HIT e R A, IE 66 e &R 48 52 B BE AL AR ) Mg
PE R E R R R/ F A4 K B F (insulin-
like growth factor, IGF ) {5 5 5 & 76 8 JR 6 51 & (14 1A
Y B R TR N I RO L T ek 2
it 22 36k Jo N RH O ] 45538 B B S ], £ T I B K -
(9 T L A Bl T W PR DR B K G 2H 2L 3E R A 2R
1A T RR, 035 B PR s DA K D) RE R A, O AR 32
B 5Y B-4F 155 BE M iz 25 35 O B UE S 5L JIE 0 il
0 HIAE T, B-4% £ BE A AE Al i ESR1, GSK3B %5 L 55
ikl g BTt Ak B /N B 2D e e ) P AL
LR Wy P s e ) AR AR N R I M A PR AR IE T
I A sk 5 e APP AR 1) K i 09 5 iz, 2 50 ROA
TA Ry BB B A 19 2 s T D 3 T80 %) 48 i AH Q3 [t B
A 2 IR T, AL RS B ] TNF 38 #% , Toll FE
2R E B IL-17 {5 538 1 5 (8] B2 /E F T PPARy {5
53 [, DT BEL T 5% SAE 9 3K B I ek 2o R b 20K
7 AR R, JE 28 A DR TN N T B B R 1 K AR
A 5T 3 7R DU 355 HRT R R L AR R R AR T
S3E B VR T GSK3B, APP 25 1 5, 9 /b Ve By BE 2R
FI R TR Tau 28 (10 3 IR ALY, 5 k& 12
L) % X0 I o DA N ) BE R A A 25 B IR T VE .
@Y 35 A AR R AR R
AN T VUL 2 RO IR B e e L 3L AR g R
A1) R 98 A T G R, 4 7 Y 396 AT R S8 i MAPK
B% , p53 18 B , AGE-RAGE i & F if i FOS,
CCNDI1, MDM?2 4 J% % Al DL J¢ VEGFA, EGFR,
ERBB2 45§ [A], 90 4 248 Jt ] 00, DA 9081 1 &4t Jf A 22
53 5430 A8 LR A8 B A 0 AR R, T S0 g 1 3
B RN F o TR i WF 9T R T 1 2 DR R AL A L
B TR 5 R AT, o e & MAE AR W X S SR AE A
¥ 0] 5 2 T2DM 2 855 vh Ol v i 09 K e Fn st T
JRUIS: 8 >, 10 306 80 mT R R 4 A B O T A AR DA R
it PR 09 43 0, B0 i e T B 05 T X 2 T R
1Y A J e — e AR

ZE LTk AR RN G B 45 R
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7, P36 J7 T2DM AR I BL , 7T fE 5 k42 1
Wi K T2DM 22 4R B PR i 3R 0K A 5%, 2 M i 1R 4L
B W R R R R A T T SR A B
T3 A S A MR AR A BRI R AT B OB
TRCR B L K RE 7 21 2B R AE  SE 2% T2DM B 4 JE o
T3 50 AW I8 B 78 VU 0 AT BE OB PR I A A 4
ML AE I A2 A DA B AT e 8 A R AR O, {ELR A
FH S SCRR , 18 77 T80 A8 A9F 5847 35 /0, 3T g 2 DY
I il AF 5 4 A3 D7 1) 3 DA 4 R DO S8R i AR
EEFC PN
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