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The Mechanism of Treating Mild Cognitive Impairment of Type Two Diabetes Mellitus
with Modified Buwang Powder Based on Network Pharmacology
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Abstract Objective: To survey the mechanism of treating type 2 diabetes mellitus (T2DM)-induced mild
cognitive impairment with modified Buwang powder based on network pharmacology and molecular docking
technology. Methods: TCMSP and BATMAN-TCM databases were utilized to screen the herbal ingredients and
the potential targets of actions of modified Buwang powder; disease-related targets were screened via OMIM and
GeneCards, to obtain the potential targets of action for the treatment of T2DM-induced mild cognitive impairment
with modified Buwang powder after gaining the intersecting targets of disease and herbs; the network of
"medicine-ingredients-the targets of action" was constructed via Cytoscape 3.8.2 software; PPI network was built
after introducing the intersected targets of diseases and herbs into String database, to screen out the core targets;
GO and KEGG of the intersected targets of disease and herbs were carried out after importing the core target genes
into DAVID; molecular docking of the selected key ingredients and targets was performed via AutoDock Vina
software to verify the relationship between the action of drugs and diseases. Results: The study has yielded 135
kinds of active ingredients of the prescriptions, 293 intersected targets between modified Buwang powder and
T2DM-induced mild cognitive impairment, involving the key active compounds including quercetin, B-sitosterol,
and kaempferol, lignocerol, and stigmasterol, as well as the core targets such as TP53, IL-6, AKT1, TNF, STAT3,
IL-18, EGFR, JUN, INS and BCL2; and the potential targets of action were mainly enriched in lipids and the
atherosclerotic pathway, diabetic complications AGE-RAGE, fluid shear stress and atherosclerotic pathways and
others. Conclusion: Many kinds of active ingredients of modified Buwang powder could treat T2DM and mild
cognitive impairment possibly through many potential targets and signaling pathways.

Keywords type 2 diabetes mellitus-induced mild cognitive impairment; modified Buwang powder;
mechanism; network pharmacology; molecular docking technology
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1.2 T2DM&FHIAFPERGHE RSB = 3RER LU “Type
2 diabetes mellitus” 2 “mild cognitive im -
pairment” A HER] , i A F AE 4 N I A /R 18
1 4% £ Conline mendelian inheritance in
man, OMIM) f N 28 3 [X £ 4 2 (the human gene
database, GeneCards) , 3£ 15 ¥ 97 #H ¢ #8 /5, &
UniProt &5 [ ¥4 FE i3 AT B A I HE L 45 250
AT R 4 o .
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confidence) >0. 7,y /B BH P 1 & A= H ORIE 1
RE BN, HAR R RN R E , RATF tsv S
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B5EREEHBR 2B (kyoto encyclopedia of
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P v 2 ) B R AT I A5 oS B B R 1, 3@ ik PDB 2K
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EGFR. JUN. INS. BCL2 4y & Ik HF 44 5& Aif 1) A% -0 $E
Ao L 3.
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L IL-17 15 538 % CINF {5 Sl i 85 (1 2 7 e
SiE WA FH W PI3K/AKT {5 5 38 B  EGFR % 24 B2 ¥
It 00 1) R B R T L P WA P WMAPK AE 5 i
A N T A A e s 7 1 Bk gy L C Y
WAE 2RSS B L Th17 40 M 73 4k L i 5 241K
PrPd-L1 75 M8 o 1) 3R 08 S pd—1 e 25 m 38 2 11
WEFE S FUR BRI (5 5 il B \FOXO 5 5 18 B JHIF-
IfE5E®E. ATHEENREREEEEERE
B FEHEA HT 20 2% 0O AU I8 2% 1 E B, x Fl 2
Gene Ratio,y#li/2 & % H M IE L #E GO Term;
R R/NRIR Gene %, 55 B B B 22, AR 3R PAE
EfK. ARG IEEEH 2 D e, S B
S5 REERIEL. LES.

2.7 SFFEER T EHEOR W LI &
HEEAZENEE T RERNEALS AN
S YEGE R . AR AT SC BT, 35 BURT 5 AN % B AT
5 B EE R AL A YT X 85 AR 5T 8 K/
Gy Z AP0 42, WoR R e e 407 K 5 — T
T, 8 I 0 R 4 AR AT HE R, Uik H 45 A (a0
RUER B A 2 /N TG il 45 G Rk
KoMy EHEASA IR IMmES . RO 42
BOR R HSER TN oy s B AT EO R
7~ luteolin 5 AKT1 1) ALA-230.GLU-228 JE i &
LSRR ES NN 2. 28,2, 4A.2. 44 ;Stignas -
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2. 0A. 2. 54; quercetin 5 TNF [#] ARG-98. SER-99.
ASN-112. GLN-102 J& flt & 8 , & 88 K FE 70 79 N
2.5h.2.94.2.3A.3. 1A; luteolin 5 TP53 [#] SER—
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KEGG

Lipid and atherosclerosis .

Fluid shear stress and atherosclerosis @
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IL- 17 signaling pathway

TNF signaling pathway
. - logio(pvalue)
Proteoglycans in cancer
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EGFR tyrosine kinase inhibitor resistance 30
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i i 20
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Enrichment
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Pre-113 _}
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SER 269

A luteolin fo AKT1 #5948 HAE A ;B N Stigmasteroll 5 IL-6 8940 EAE ] ;C % luteoli 55 STAT3 By 48 B 1E ;D 4
quercetin 5 TNF By 48 E 1€ ;E 4 luteolin 5 TPS3 By E1E A .
Ho #HMAaBERASEHEESTHELER

®1 BN FERUEBERIEER

L PDB 1D et #Efb (kcal/mol) | BB PDB 1D et £ 4 fk (keal/mol)

1L-6 1ALU MOL000006 -1 MOL000422 -6.5
MOL000098 -1 MOL000449 -6.6
MOL000358 -6.7 TNF 2B7A MOL000006 -8.9
MOL000422 -6.8 MOL000098 -9.1
MOL000449 -71.1 MOL000358 -9

AKT1 6NPZ MOL000006 -8. 4 MOL000422 -9
MOL000098 -7.8 MOL000449 -8.17
MOL000358 -71.6 STAT3 6NJS MOL000006 -1.6
MOL000422 -1.9 MOL000098 -1.3
MOL000449 -8.3 MOL000358 -6.8

TP53 4AGP MOL000006 -1.2 MOL000422 -71.1
MOL000098 -6.4 MOL000449 -1.2
MOL000358 -6.5
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Ty [X NOD £ 52 4 #4 25 11 45 # 3 (NACHT, LRR and
PYD domains—containing protein 3,NLRP3) &
T Uif Caspase—1. IL-18 K 1A , ol 35 % hE A & AL B
W RIEPRE TR YR s 22 06 S I 8 Dl e B i
T, IR AS BT @ i E R HIF-1a/VEGF 5 5@
IR 3 DR M e DXL P AR M i R R K
AL 0 2L 23 v el i A R R T R KRR A AN T
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JEE D\ T e e A P 5 B Vi 4 40 T A2 A R 3R
et ENIIE S N NEEE A NGRS TR 2 A 3
Wi R 28 — A R AR R R AL A ), AT i Y
Sirtuinl/NLRP3 i ¥ & 4 51 K « HLa b B2 fr
PR MR RN T sirtuinl ik, 2 I
B 40 B x4 (glial fibrillary acidic
protein,GFAP) Fll % fiE [K - (Cleaved Caspase-1,
[L-18, IL-18 58 & I /K~F 1 B4, AT TR #4148 48
SiE PRI AR s A, A R 350 AT B B A Ty —
fi% (malonaldehyde, MDA) I & 4 48 (reactive
oxygen species,R0OS)/KF¥, B4 i 1 2 i& it
I A Jo s, R e ek 0 ) 2 T PR B R e i e A2 B
JINBCE N AR A E RS, B
EEER R A T E R e e (YA R B i P ul 1S
AA Ak N 38R 8 55 BDNF/TrkB/CREB {5 5 i B o 3%
NENBE 7, 38 7T R 15 1 9 B e R 4t DA e id 12
EL TR N oA e BT T R R A K
A AR TR A7 AT R R BR 3 KRR 52 VE M AR
1 -B(amyloid B-protein, AB) i T ) I\ %l &
N BB URT | TSN N E- T e =R i
930 A oo S A B 7 AR DA R I I v 5 =
(e P AE B A R RS S R

TS HE 8% 2 Bl NMDA 52 1A 48 55 JIH Bl B #4128 R 4t DA
RIF N AR,

TP53. IL-6. AKT1. TNF. STAT3. IL-1B. EGFR.
JUN 25 0] (8 & AN I BUMBR 77 16 97 2 BURE PR 8
INHTBEAS () R 5 . A T RE R, AR
BN 7 1) O B P F 20 M B 3R B4 S I 1L %
M KB R R 2SBS0 8 5 P53, 1L-6.
AKT1.TNF.STAT3 &5 354 Bt 45 G s Ve e fa e vk .
TP53 Jik [K] & — 43 4001 Ty B Pfr 28 601 ) i A [ B
=8 SNUTNIRGEZSTSEY YL PR IR 2 o= R AU
FRAS VU T J0E L 32 il 22 22 firh T 6 LA S sk 2D AB
2, U TP53 H L Th RE RS , 7T RE S 35042 i A i
15 R B] JR 2  BRO . AKTL 2R N AR 32 4
i VR B/ 75 B IR , HAE Y Dhae R E S A A=
NG B I A RSCRR iR 41 i 15 28 S5 0 FE A 5%
FH AKT ZH A% (1) P13K/AKT {5 5 Il % 2 5 i f 2 R
Gu 2 A BN AR, W2 M A A L e RS T A
Fa3 A4 LA Ko 5 figh w8 4 45, 1208 B2 1) B0 AT DA AR
P ot o AB S T R AE AP EEPEN

YEE S SLAE A PRI AH DN R B i R A R e o
AR L IZ M 5 B ANATTE R . JORE 5 1R & ALY
KA, T T2DM 2 5 F A 6 BEAR U S & i R
RAE T BB EAEI , 9RE S SL )RR 8RS
VKNG R R AR B DA R, — T R )
BT IR JORE 7K T IR 3G e A 5 B N B 1 3
B3 R B RSN T 3 6% . TL-6TNF-a 25 4 E [H
T HINAIDIRE 2 03 UG, AT g 72 2 4F T2DM i
O PR RS I 98 0 AR bR B B A
TIL-6 5 H 25 5 ilid R R NS E
AL 5 N R EE N T 3(signal transducer
and activator of transcription 3, STAT3) .
STAT3 7E 4 Ji 48 5 « o34k 8 12 45 3 i ot S gt 4
FA¥Y. STAT3 I8 B8 i G & S BB fE s 4 o0
T, X2 SEONMEA M EER R 2, JUN
F& MAPKs KR i R 2 — , W] 2 5 40 e 34 B - 9 0E
TR ZETRE, A KM TR c-JUNZ
FEAR i PR IR 2 157, 1X 5 48 9RE IR B 48 T
AU AN 0 B s 2 D) A 2

GO/KEGG ‘& % 73 #r 45 R 7w , A U ek 77
A REIE R S R IR R IE R G SRS H TR
(i 2 54 W . KEGG B % & £ 0 K
B, AN TS HON R 77 R e AR S Bk e AR R AL
AR BY TN F7 55 B Jik o R A5 AL B PR 95 R R E 1)
Age—Rage 55 2 4513 5 18 % o505 M JR 9 AH K 8
INHIBERS .
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