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Network pharmacology study on action mechanism of Atractylodis Rhizoma -
Scrophulariae Rhizoma drug pair in treatment of type 2 diabetes mellitus

TIAN Hui-dong, GUO Li-na, JIA Ming-lu, CHEN Xue-ping, WANG Dan-dan, WANG Rui
Luohe Central Hospital, Luohe 462000, China

Abstract: Objective To explore the action mechanism of Atractylodis Rhizoma - Scrophulariae Rhizoma drug pair in treatment of
type 2 diabetes mellitus using network pharmacology. Methods All the chemical components related to Atractylodis Rhizoma -
Scrophulariae Rhizoma from TCMSP database were searched. The oral bioavailability (OB) > 20% and drug likeness (DL) > 0.1 were
used as the screening conditions for molecular compounds. The gene names of the targets were extracted from Uniprot database. The
CTD analysis platform online was retrieved for the genes associated with type 2 diabetes mellitus, and then the component target PPI
network and the disease target were mapped using the Cytoscape software. The Cytoscape 3.6.1 software was used to merge the
network and filter the intersection network, and further analyze the gene GO function and the KEGG pathway enrichment. Results A
total of 27 kinds of effective compounds, 18 target proteins, and 37 enrichment pathways were selected. Key target included INS,
NOS3, and TNF etc. Regulation included longevity regulating pathway, insulin secretion, adipocytokine signaling pathway, HIF-1
signaling pathway, RIG-I signaling pathway, and AGE-RAGE signaling pathway in diabetic complications, etc. Conclusion
Atractylodis Rhizoma - Scrophulariae Rhizoma drug pair and its active ingredients play therapeutic effect of type 2 diabetes mellitus
through various target and multiple pathway, which provides the scientific basis for the development of Atractylodis Rhizoma -
Scrophulariae Rhizoma drug pair .

Key words: network pharmacology; Atractylodis Rhizoma; Scrophulariae Rhizoma; type 2 diabetes mellitus; mechanism

BRI BN B —KE WA HLEEREHE TR, BAREY. BA - X525
VAR, FEAEG0 R LR T AETanE, HOR ORIET GES B2 B, SRUME G, Nk

ks HEA: 2018-12-26
TEEBN: HER (1987—), 240, AR, BRI N2 H:.
“EEEE T OH (1974, FATHIG, Wid, W7y 257, E-mail: yaoxuebull6@163.com



AR 3 4 5t A Drugs & Clinic

FEUHE F5H 20195 H « 1275«

M2 AMmsEAAE: ZSMBERZHR, HEk
Z AT RS BHE ik, P BARBCAT, IR E R
BLEIFHBE, FEZREMIE R B@IREEE 2 1), mIK E
T RITRERIRD . P R RBERZ RS %
B ZiR1R. BRI UME AR Th R
HETEA - X256 970 PR AR LS A 58
AR . LR 2352 B AT —FRoR I S 2
LRI ITVE, Tz AT R85, Ahd
1 FILAR I 8T R 7 i BBl Rk, AR %
K4 2257718, KRR - RS20 R G
YO AR R SE S AT B AT 2 BURE IR I
YERBLEIHATIR TS, WENEAR - XS A —
IR B S AR, RN 2 BB R 1
TRIT IR AT R
1 MRERE
11 FHEEMER S RAEREE R

MUEAR . XS NI, N2 RG24 8
208 F & (TCMSP) Chttp://Isp.nwsuaf.edu.cn/
temsp.php) HIREUITE G2 sy . 4 ERAEY R
£ (OB) =20%FH13Z51% (DL) =0.1 1E ML
i, TS RE RS . Hdh OB fll DL 2Ffikis
PERG> I E B AR FR, OB. DL {E#sE, REIHME
AT REHE I R G IR 29 o 3 P A 23 () A A A5
TCMSP %#fs FE 3145, HEHE s FR%IA UniProt £{
P52 Chttps://www.uniprot.org/), 545 HAH R EE £
IR IHE S R R A4 R
1.2 HEEMRS - B EEAME

WEAR - XS 2500k W TE M
UniProt 4 2 3145 1) N J5EE 2% A\ Cytoscape 3.6.1
WA, 12 Network Analyzer $i {73 A #6) 2 v 4 A
gy - B A ML
1.3 BRI S PPI %%

izJf] CTD (tp://ctdbase.org/) ¥¥i . LA “diabetes
mellitus type 2” “type 2 diabetes” o8, 1R 5
2 BUREPRIFAE G R s (R, 3 UE SRR AT SE 1Y
B R K T R S R RN STRING 7E26 5
P& Chttps://string-db.org/), &S 2 BIHE PRI
FHOGTRIHE S PPI 2% 4]
14 HETRMR KRS PP W4k

M UniProt £t 22315 ) 0 AH O i R R 4\
STRING FEZ T G ARG I 4 #E U PPI 2 ]
15 MEEH

12 | Cytoscape 3.6.1 3K FH 1] Merge TREFG 24

XV P R0 B A PP ) 4% P R0 AH DG HE £ PPI MY
BEIG I, MERGELTEME . HLENEL A
HREREAR - XS 2XHRTT 2 U R (1 B A5
1.6 BEEESH

iz H Cytoscape 3.6.1 K fFH ) Clue Go {3
A, KA T ENERE SN R, AT
KEGG M & 8, D REaERF S
AR
2 %R
2.1 EEFEMERSBIFIE

ARIE T TCMSP 1 & 346 2% H 96 Mb 22k,
gy, HHPEAR 49 4, XS 47 > BL OB=20%7FH
DL=0.1 ATk 43515 41 MUED, 55 ARER
FIVEFBE SRSy, I AIEERE A E Y 27 4,
HAPHEAR 184, XZ 94, Wk 1. @&l o
R ZHEMESE, 5 F4%i'5 MOL007662
15 27 MEh BB S OB {i (122.87%). [
A & B2k A B8R OB HBURAEEAT 1R = I
B, FLRAEZEER, Wp-A8EE. DUESRE.
2.2 GEMRS - a Mg E R

M UniProt 4 P 15 21 A JRHE s 5L R 3 120 4,
RIS VE R 5 1 R @ Cytoscape 3.6.1 R # ik
Mgl LK 1. B 1A 147 AN (27 AN
PERRZ AN 120 MAHIGHE 5 A1 239 2528, 45 EIR
FIUGIR . DUES R B-A B 3p- LB AT A
Ak SR Z2 B R 32K (PGR). y-& 3 T R 4K
al W& (GABRAL). Hi%IlRE G/H Al 2
(PTGS2). ZFHHAK M3 524k (CHRM3) %54 5%
FE M 2% B A RXALPE R, TR 2 B T 1 A%
SRS . XWASUH TER - XS4X 2
PAZ RG24 s R R R
2.3 FRTRIEXES PPI MERYE

7 CTD %#is FEAS 2% 31| 5 2 UM PR3 AH O U HE g5
H 26 710 A, HAuEdE SRR AT SE R S 211 A,
FHHIN STRING FEL &, ATRIEE B
BEE. TGRS E, AR EEET T RE
fim (KT 0.9), [FIN G BRI T X2 2 AM T
1, MTAA g 2 B PRI AE JCHE S PP 2%, DL
K2,
2.4 BSTHEXERS PPI WMEAYEE

M UniProt s FE3LIR1G I B3 AH SGHE 1 120
A, HIN STRING fEZrHT P&, 1% 23 T FiXE
R & Y040 5 1 PP MBI, LI 3,



* 1276 - AXHGwE%AE  Drugs&Clinic $34% H58 2019454

=1 BR-ZSHNPEMERS 0 rofmogon
Table 1 Active ingredients fron Atractylodis Rhizoma - WT;Q‘:‘? %"“F:,”’"M soarsnassqulfgreliivecn
Scrophulariae Rhizoma drug pair o= m::ﬂ;m 7/ ww

TCMSP 45 A4 Fk OB/% DL JE{l 254 ”‘:Zm . el e valll
MOLO000173 33 #% 2 30.680.23 41 HA e N Hx ST | LT
MOLO00175 7 i 47 5110011 4 #A el ey (NN VN
MOL000043 {1 A PP 1 3737015 8 HA oo ¥ O:E“ Pe=—" e\m
MOL000178 [ P 111 3166017 4 #HA “ W C%, =\ x
MOL000180 [ A P IT 4620015 2 HA NSRSy '
MOL000184 5p-5 f§§-22-4%-3-F ~ 39.250.76 1 #A \ “ , . L -
MOL000185 T {§fi-3-A-p-D-fi % 21.320.63 2 #A e tizmema W\ NS A g

pite o\ W\ /)
MOL000188 3p-Z Bt AL AR 4057022 21 #A P M%{m gewl\\[[ /a2
MOLO000190 3,5- - Fi 4 -4- 2 &8 29.00032 12 %A w0 ok S ' - mj‘:

TR B A e
MOL000194 |4 5171011 7 #&A e o
MOLO000044 FIRWERIL R/ 4750015 5 #HA T o
MOL000084 B-Hi% hF 2063063 1 #A BUBRETEE RS, = AR, LARFIT S A
MOL000085 p-#1% & 3691075 1 &R tjffjl::i:a:sjrtfresent the active ingredients, the triangles represent the
MOLO000086 (24S)-5p- 2 i ki-3p-f 2532075 1 HA relevant targets, and the lines represent the relationship between the
MOLO00087 B-& &5 % 3-O-#j i  20630.62 1 #&wAR active component and the relevant target
MOL000091 % b 20.630.63 1 A 1 EMRS - HmEMEE
MOL000093 % M (At 2063063 1 AR Fig. 1 Network model of active ingredient-target
MOL000095 57- 5 £ 4 s 2532075 1 #A
MOL002222 #i42 36.110.28 10 %%
MOL002820 F¢ 4469010 4 %%
MOL000357 PHFEHEEF 20.630.62 16 %%
MOLO000358 B-4 5 i 36.910.75 34 %%
MOLO000359 7 {f§ i 3691075 3 X%
MOL000675 -+ )\ f & 33.130.14 44 %%
MOL007658 14-£4-12(R)-f#fie 6257042 1 X&

5 LE N B

MOLO007662 % ZF 12287032 7 %%
MOLO007670 6-O- 1 L iz 60.280.11 6 %

25 AWML
iz Cytoscape 3.6.1 R AFH 1) Merge DIREN4 24
XHIEE RS2 HE A PP 2% BRI AR S HE 5. PRI Y

2 A SRIE XS A 2 Il It

MEGIE, JARICHIR PRI A, LB 40 38 e, maesz i en ks

B 18 N, 96 K4k B IIEE A INSLT), the circles represent disease targets, the lines represent the interaction
NOS3 (15). TNF (14) %, W 2, #HEAR - X between the targets

SYERITIX 18 MERITAFEEH, X 18 M4 2 BRHELAN PP %S

B Y EAEERA M FERRRNEGT 2 B R RIE- . Fig. 2 PPI network for disease targeting


http://lsp.nwu.edu.cn/molecule.php?qn=86

AXFwE kA  Drugs&Clinic 234#% F5H 2019 4E5 A « 1277 »
2 TEHS
Table 2 Intersection targets
Uniprot ID  F&[ B AR
P52945 PDX1 Joet+ 48 My IR s e B AR ] 1
P11168 SLC2A2 fRHi&iMEFEIaEA 2
P55851 ucpP2 R RRICER A 2
015519  CASP8 ‘P& RKAAMEAN 8
P00441 SOD1 S ALYIBALEE 1
Q04206 RELA 3R T p6b
P01275 GCG Jof v LA 2
P01137 TGFB1  #ALAEKET Bl
Q07869 PPARA %L lG A S S BT 1K o
B AL MR A, AR A 2 I R TLAE P % R P35228 NOS2 —E R AT 2
:Z \;le Z:I:etsh;e;rrzzetr;t disease targets, the lines represent the interaction P05305 EDNL1 e S
I ——— P37231 PPARG i % bR A4S S M OE 244 v
_ P42574 CASP3 AR ARLHEMREANE 3
Fig. 3 PPI network of component targets P04040 CAT LA
P10415 BCL2 JHTITA Bel-2
P01375 TNF JHRE SR FE A 1
P29474 NOS3 —HEMRE G 3
P01308 INS J &

BRI, LR A B A EAE R R R
the circles represent targets, the lines represent the interaction
between the targets

B4 S PPI ML
Fig. 4 PPI network of Intersection targets

2.6 KEGG BERESE

iz | Cytoscape 3.6.1 -+ 1f1 Clue Go i1
REXTAC BRI LR HEAT KEGG I8 5 42 70 #r « 7538
MM ORI, 1% 18 NN B R 37 4%
B L, WE 5. ARFBEAREA R,
R8N 6 NS, X B0 B 3 B KA R T s
R R s TR AN 5 5 d@ . s isSH
-1 (HIF-D) 558, MERESENEA |
(RIG-1) FEZR(E 5@ MR L 2K =)

i
[
[p—

El5 KEGG BEEEN
Fig. 5 KEGG pathway enrichment analysis

(AGE) M H:%1k (RAGE) ff] AGE-RAGE 155l
P X LB B AR EE R, A SO I R E X
Bi, F5i SR, mARrEmE. 2. 1R
WSS A E IR
3 itig

HH 25 R 2 7 T 0 PR 9 5 THI PR 34 L3 T
B, LN A RHEE IR, MURAT IR


https://www.uniprot.org/uniprot/P55851
https://www.uniprot.org/uniprot/Q04206
https://www.uniprot.org/uniprot/P01275
https://www.uniprot.org/uniprot/P01137
https://www.uniprot.org/uniprot/Q07869
https://www.uniprot.org/uniprot/P35228
https://www.uniprot.org/uniprot/P05305
https://www.uniprot.org/uniprot/P37231
https://www.uniprot.org/uniprot/P42574
https://www.uniprot.org/uniprot/P04040
https://www.uniprot.org/uniprot/P10415
https://www.uniprot.org/uniprot/P01375
https://www.uniprot.org/uniprot/P29474
https://www.uniprot.org/uniprot/P01308

. 1278 » PV T LY 3 Drugs & Clinic

3%k BSH 201945 H

AN RAERECD, B2 REA R PRI I A0 %
CZ B ARIIRIEE, BUREE 0T F R0 2 AU R
(1) R 7 AL 1) 3 2 2 g % 441 i 3 e sl o AR g B 2R 4K
il B8 B 4HMTh RS LR S BUR S 24 WA
TR %00,

A TR W 2 2R 2E TR R T AR -
BTG RY EF T 2 BOBE R
M RS SiER . Wi TCMSP $¥E 3t &
PRy 96 A, B IRE AT 3 B RS
27 Ao JEIT R SR S PPI MR, AIERILL, R
F5 2 BUFE PRI AR HE 55 18 A, BF AR A+ =
T FEVEHER -1 (PDX-1) BB #0E INS A
HoAhZ 58 E PR BAVH R EZE R T, R
[ B 4 shael. PREEF SO RIRIE, BER
KA = RRIRES ] S U R4 2% SOD. CAT & 1
B, ROS A:pid%, Mifi EIRZRAN UCP2 11
Fik. Wit KEGG @i & £15 25 58 37 %,
FEARFEKFHEIER. PSR W, e
FAETIEEE . HIF-1 {5 5@ %, RIG-I FEZ2 45518
% . AGE-RAGE {5 55, nJ DX L1551 i
TERNBAR - ZSZERT 2 B IRIE IS 5 B BRI
NBFFEIHAE LS. H4h, RS EEEEET
HHZ., SHEAE. FRRER. L8R5/
I S5 1) 22 2545 5 B G, RIHEMIR NI 2
[ I LR A EAE R . AR E R

ZE L RTIA,  AHIE TR 4% 25 32 [ 7V
K - RS HNHRIT 2 BORERIR I WU T T 4R

70, WL T RARTTZ Moy 2R SIS
s NHEDIRNRHE IR BOE 156k, [
WA EITRTT 2 BURERI AW R RA £ AL
HIPEHE T

SE 0k

[11 #h Bk WERBIFRIERT FLdE R ] R EE
2012, 24(2): 228.

[21 Estb. fS B ML dbats NRZEE H AL,
1996: 107-108.

Bl % #, % . NS RGXENTEERHHEL ]
JeRtHhE 2, 2012, 31(1): 28-29.

[41 B 6, BURIE, IR K, & Aogih i 5Ly
A B 2% 1) RGBT [J]. P EP 2
&, 2015, 40(4): 758-764.

[5] Hopkins A L. Network pharmacology [J]. Nat Biotechnol,
2007, 25(10): 1110-1111.

[6] B, WRISOL, WURAE, S Bl BRI T T ATt
&[] HEBEZRE, 2013, 3(9): 39-43.

[71 ChanJC, Zhang Y, Ning G. Diabetes in China: a societal
solution for a personal challenge [J]. Lancet Diabetes
Endocrinol, 2014, 2(12): 969-979.

[8] hEBE AR, HE 2 BUREIRB DG TR
(2010 #ERR) [J]. R EBE SRS 2 &, 2012, 20(1): 54-109.

[0] EHHEZ, FRME B W F ETREERERE
R AN 2 BEROBRIA R [3]. T EZER
445, 2016, 36(24): 6136-6138.

[10] BR7575, 6 REtE, & L 55 BREX 2 B R
SUBRAR B ARG R [J]. R B AR SR AR,
2017, 47(12): 859-863.



