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Abstract: Objective To explore the potential molecular mechanism of Dangguibuxue decoction ( DGBXD) in the treatment of
Osteoporosis( OP ) based on the systemic network pharmacology. Methods The main chemical components, corresponding targets
and target genes of DGBXD were screened by the Traditional Chinese Medicine System Pharmacology Technology PlatformTCMSP,
and the known target genes related to OP were obtained by using GeneCards database. The target genes of DGBXD obtained were
mapped to the OP disease targets to get the relevant predicted targets of DGBXD acting on OP. Cytoscape3. 5. 1 software was used to
construct the effective active compound-disease targets network diagram, while used the STRING database to draw PPI network and
used the R 3. 6. 3 software for key proteins analysis, target genes for GO function analysis and KEGG pathway enrichment analysis.
Results The result indicated 17 active chemical constituents, 7 key compounds, 130 intersectional targets from drugs mapping to
the OP disease as well as screening out 30 key targets; GO functional analysis revealed that the potential genes biological functions
involved in the treatment of OP by DGBXD were mainly nuclear receptor activity, transcription factor activity, direct ligand,
regulated sequence-specific DNA binding, steroid hormone receptor activity, cytokine receptor binding, cytokine activity, etc; The
result of KEGG pathways enrichment analysis mechanism showed that the pathways were closely related to AGE-RAGE signaling

pathways in diabetic complications, IL-17 signaling pathways, Hepatitis B, Prostate cancer, TNF signaling pathways, etc.
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Conclusion According to this study, DGBXD can treat on the OP through multi-component, multi-target and multi-pathway,

which may be related to its anti-oxidation and estrogen-like effect, and it can further provide a theoretical basis for the next

experimental verification.
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F1 YRR EL LSS
Table 1 Candidate compounds in DGBXD

2y Mol ID Molecule Name CAS 4= OB (%) DL HL
e MOT.000449 Stigmasterol 83-46-5 43.83 0.76 5.57
MOL000358 beta-sitosterol 83-48-7 36.91 0.75 5.36
MOL000211 Mairin 472-15-1 55.38 0.78 8.87
MOL000239 Jaranol 3301-49-3 50.83 0.29 15.5
MOL000296 hederagenin 474-58-8 36.91 0.75 5.35
(38, 85,98, 10R, 13R, 148, 17R )-10, 13-
dimethyl-17-[ (2R, 55 ) -5-propan-2-yloclan-2-
MOL000033 yl1-2,3,4,7,8,9,11,12, 14,15, 16, 17-  64997-52-0 36.23 0.78 5.22
dodecahydro-1H-Cyclopenta [ a | phenanthrene-
3-ol
MOL000354 isorhamnetin 480-19-3 49.6 0.31 14.34
MOL000371 3,9-di-O-methylnissolin N/A 53.74 0.48 9
B MOL000379 9, 10-dimethoxypterocarpan-3-0-f-D-glucoside ~ 94367-42-7 36.74 0.92 13.06
NOLOO030 SiydneGHheruanl 3,2 comer sl 2072 U
MOL000387 Bifendate 73536-69-3 31.1 0.67 17.96
MOL000392 formononetin 485-72-3 69.67 0.21 17.04
MOL000417 Calycosin 20575-57-9 47.75 0.24 17.1
MOT.000422 kaempferol 520-18-3 41.88 0.24 14.74
MOLO000433 FA 59-30-3 68.96 0.71 24.81
MOL000442 1,7-Dihydroxy-3,9-dimethoxy plerocarpene N/A 39.05 0.48 7.95
MOL000098 quercetin 117-39-5 46.43 0.28 14.4
Drug £ 2 YHFMGHIHIT OP B0 iR

E1

Table 2 Core active components of Dangguibuxue Decoction in

treatment of OP

sease

2513508 M 4% Venn ]

Fig.1 Venn diagram of drug-disease network

Molecule Count

MOL ID Name (MCC) Drug
MOLO00098 Quercetin ( ff f7 =) 104 HE
MOL000422 Kaemplerol ( 1114515 ) 38 W
MOL000392 Formononetin (X £ K ) 20 W
MOL000354 Isorhamnetin( 7 R Z %K) 16 HE
MOL000449 Stigmasterol ( 5. ff i ) 16 By
MOLO00358 bela-siloslerol { B-% #§ B% ) 16 By s
MOT1.000417 Calycosin( £ & F ) 16 g

B2 g

AT R - - T 2%

Fig.2 Network diagram of active component-

disease-target of traditional Chinese medicine
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Fig.4 Top 30 target proteins
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Fig.3 OP target proteins PPI network treated with DGBXD

ruclear receptor activity !
transeription factor activity, direct ligand regulated sequence-specific DNA binding
steroid hormone raceptor achvity

cytokine receptor binding

eylokine activity

phosphatase binding

RNA polymerase  transcription factor binding

DNA-binding transcription activator activity, RNA polymerase i-specific
nuclear receptor transcription coactivator activity

kinase regulator activity

heme binding

protein phosphatase binding

tetrapynole binding
nuclear hormone receptor binding

oxidoreductase activily, acting on paired donors, with incorporation of reduction of molectiar oxygen
steroid binding

receptor figand activity
protein kinase regulator activity -

repressing transcription factor binding

rormane receptor binding

Bs5 GO EST

Fig.5 Analysis of GO function enrichment

DNA-binding transcription activator activity, RMA polymerase i-speciic ]

cytoine receptor binding

L 1 ]

receptot ligand activity
cytokine activity &

phosphatase binding

[ X ]

kinase regulator activity

Count

ruciesr receptor activity ® s
@ 1o
& s

® =

wanscription factor activity, direct figand regulated sequence-spacitic DNA binging

steroid hormone receptor activty

(B B N ]

RNA polymerase It transciption factor binding

heme binding

o adjust

protein phosphatase binding
teirapyrrole binding

nuclear harmone receptor binding

oxidoreductase activity, acting on paired donors, with incotporation or teduction of melecular oxygen

protein kinase segulator activity

¢evoOBe

hotroone receptor binding
nuclear receptor wanseription coactivator activity &
steroid binding ]

repressing transcription factor binding - &

.08 a.07 208 a1t 613
GeneRatio

B 6 GO Iifgsrtr<iai
Fig.6 Bubble chart of GO function analysis



530 FEE RGNS 2021 F 4 A 27 5% 438 Chin ] Osteoporos, April 2021, Vol 27, No.4

2.6 KEGG & %0 AGE-RAGE {553 I I UK 8Y ) b7 11 5 20 Bk o #R 1
IFEA 149 ZAEYE B K (P<0.05) ,H4 A IL-17 {55 8 % . 2 BIURF 4 00 51 IR 9 L TINF {55
BT 20 EBANE 7 F 8, FE ¥ MO IR IR I & AE Y T - T B

Fhid stiear sress 20d terosciarasis
117 signsting pathay
Hegalits B

k3

7 KEGG & 438 B 75 4
Fig.7 Analysis of KEGG pathway enrichment

AGE-RAGE signaling pathway in diabetic complications +

L X

Fluid shear siress and atherosclerosis
Hepatitis &

Kaposi sarcoma-associated herpesvirus infection -

L 2 2

Human cytomegalovirus infection
Hepaiitis C~ &
L-17 signaling pathway -

Count
® ©
@ »
@ =
® =

Messles~ @ p.adjust

TNF signaling pathway :

L E B

Epstein-Barr virus infection ~

L

Prostate cancer

Chagas disease {American trypanosomiasis)- L 1e13

Toxoplasmasis- f eta
Pancreatic cancer - 3613
Small cell lung cancer*‘

Endocring resistance

Th17 ceil differentiation <

([ X B B N

HiF-1 signaling pathway -

Leishmaniasis+ @

Bladder cancers &

0125 0.150 0.175 0.200 0.225
GeneRatio

8 KEGG @ <ifi/M
Fig.8 Bubble chart of KEGG pathways

3 i 4&@7;‘?&9@9‘%%&]%,%@%%?,%ﬂa—ﬁ’fhﬂcﬁ?
BT AR YL A T4 Mk BB P
OP By R AN GIH LA (ROS) F AR A  ROS W LA i ¢ 2% S5 o7 70 ol sk B 4 A 204k, 15 5 R
FALPIROR I ED Y PR T R A A B Z B v, B (R B 40 M DR G R R
WMESIR'"” O T RUMBS RN NIE TS, M5 % OP,
MR, S U AL RE 1 TR ¢ , 3R 75 S AL N i 5 1 ke 4 MR BT T Ao M R B A BRI
BRI X AEY AL WMENRS , SERE  FARERT R R A B R A
240 L 3 PR ARG, B AR A T K T R A 4R A R 3OS E@Yﬁ‘ﬁ,lﬂ:%uﬂkﬁhxf’ﬁﬁﬁ'“ ;B R S B L £
‘Zﬁﬁ PEM OB OP AR WM kM W R T R A A R A Bl
fi OP Jrik JFABEW % OP Ak, ROSAEJNA  EAMLYW LB IE 1, R A B h 25, FE K ROS &



FEE RG2S 2021 4E 4 HE 27 %5 48] Chin ] Osteoporos, April 2021,Vol 27, No.4 531

B, DT AR A R R A AR T R R TR
PERA WA H GRS BB p-A K BE
A RARMWE H H G RRAE T, BB M I PGE2 %k 'k
BESLAHE T 5 B-45 4 B ok ] K ¥ M S RAEME T
7 0 334 3% B 408 T SR 40 A LA S R R 4 M Y PR
RIS BFFE 0 SE B 0L 2 A A M S R AR A, T
VA3 2 800 R A M R T M R 2 AR ER T
{RHEBUR, B B B AR . BB G=Z (AAk
BEAMT, ROS K _EF, A Wnt/ B-catenin {55
i b TCF/LEF 5% 5% %% [n] FoxO ¥ 568 FE B ROS
B, B3R A 8 [ B 8E 40 L OPG #1
RANKL 2 3k & # | 5] #2 RANKL 545 3 1 % (&
RANK #54, #% JNK 3 B \ERK 3 #% Akt 38 % 5
Ve Tl B9 NF-«B il 11075 S 0l 1 40 e 2 20 B0 %
S PN B o-fos B SR IR, (RMERE R, BHIE
BB A T T R T LAY R R
& SRR ROS KT S M B BEVE T, o
AR SN IR =g AT

22 ZLFTE AL B O (MAPK) 58 B% 2 40 i/ &
JEL PN A A% S 15 5 8 B, MAPK A = R
B, 4y 8 ERK JNK J p38 MAPK {55 i f#% , H A
F 00 B WETE PR A R AR . W
B 5T & B AR R 2 AT 0 o 2 R R
HEHHE MMP-9 %31k, W[5 P38MAPK & 4B
b, It HAAN A a5 3 2 3 45 5 G Tl K i B g 3ot 2 i
AT R, REBEARELERT, RS
P38MAPK/ MMP-9 {Z B A X, FRZ=E g
B E W T A s S 4 i DNA S i T, &
44 G R R E T 2 5 ERK G B B0 30T , 1 08 40 i 3t
FALBIRE B8R T 5 R H1E S0 40 AR 9 4F
FITT B85k 4 ERK {5 5 B A9 80G . ARFE % wl
PI3K/AKT/FoxO/NF-kB i# i 2 W M i - 5 &
AUV 45 14 55— 2% 35 L [, A 3 T SB0US O A
PERCE T OP RAS . W RV REMI B AW TNF-
55N B 40 i 3R ik ICAM-1 Al IL-6 R MEF A, ¥ Wi
A e A PR S R A A B oAk . T JUN KR
FHP cjun EAMEN INK BN FHES , E8
AR AR 22 L8 B b INK 38 B% A B8 , S5 4E c-jun
WG NF-«B @ fE s s O Rk, A S e
a0 oy A SRR AN i LR A T  B R
R A H INK #9354k, &) NF-«B 3l B 5 16
b, M as e, THEPERERER
Xof T B T A 440 B oy 1k LA 4 PR A B AL T R S
NF-kB 3 B 990 6 4 ¢ Yang 251 54 1L 4% @) A1

Wit 12 28 P38 3k 24 Ff 0 59 3B (ERK) AR 2
{378 % 435 T Mig-63 7Y R B 440 0 400 Y i 1 Tl TR T
(ALP) §E M, A 23 1 2 — M oA S0 B & 5 o
OP FEFEAE R 4 R I & AR 77 75, AGE-RAGE
o, AGEs & —Fifi AL A =Y, Be4s &
RAGE 5| f2 & L N # & K 51 & OP; i & 6l [ 4
RAGE f§32 3k, i 3 Wnt/B-catenin i j% 22 X AE FH
R A0 Al 5 X e 4 BE 9 IE 52 1 2 I T L
I AGEs 5 & RAGE Ry i5, M AT [] 42 H il 5l
OP k',

gi b R B R YT 4b 1M 7 e Tl Ot 2 A 2
S  ZHEBIEHT OP, Alge 5 H AL AIEH
FIMEB R REAE AR 2, 0 8 T — 25 50 56 56 F $2 Ak 2
WA

( & % x # ]

[ 1] hfep s R Ma B am o o 5 & M BB A 5
BIRTE (2011 4F) [J]. P e B RS B B Eh B A
2011,4(1):2-17.

[2] 725, &# BHUEWRTRFEESHLI] hEZLAEL,
2012,7(30) :271-272.

[ 3] FBENE 2600, AR NS, 45 3R EE 5 ARk B AR AT AT R
RS IUR LI ] T E B IR B A 23, 2018,24(2) ;253-258.

[4] zZ=m, BifE, FE2 %1088 §E 5 A B & REH KT
WAFT T[] R BB BB R 255, 2015,21(10) ;1 1217-1220.

[ 5] Bmise,#ha, 23U, 4F.2010-2016 4R o =22 48 B T 5T
SE BB Meta 43 #7 [ 1. 70 = B2 B 4 2% 58, 2016,22(12)
1590-1596.

[ 61 BUBERT, ARG, &AM B 5T B W JE BN A1 25 49 36 97 00 BF 5T
BRAR [T o 0 PR 24 B 2 2 7, 2020, 36 (5 ) : 588-592.

[ 7] FHEHH, &%, 5 508 R MR LR T]. 250
PEH,2013,10(23) :23-28.

[ 8] Zm#,Z=A,mW, % B 5 E AR K % HLT A 08 97 25 9 B 5T
SERT]. R F A S & ,2020,26(4) :610-614,624.

[9] SFE,TH BRK R, % 0 6585 5h % 6 4 K Y 10 % 10 %
BIVE FIRFS [ ] AR 2 ,2001,23(4) ;268-271.

[10]  Fhit, E ¥, BRor B 55 6 2 )0 B FRIAVE % A P &5 WFs
SERRLT]. i E SR E 4 ,2015,53( 1) :158-160.

[11] R, S5 X U0+ ML NI 7 P97 5 e e T RE T R B
MG R R AL ] IR RO 5T, 2020, 12(4) :69-71.

[12] &, k2 Mz om0 a8m )], i ES S
O il ML R 2R 75, 2005, 3(12) :1120.

[13] 4%, £%E, B, % 4H4ML%E % DPPH A REERE T80
W [ )] .55 IR B B2 i ,2018,39(8) :916-917.

[14]  Belal. BN L0 9 A0 M A4 K i AH G 3L 5T [ D]
IRV« BBV P S 25 K A, 2018.

[15] 7Zhou TP, Wong KY, Yeung HT,et al. Bone protective effects of

Danggui Buxue Tang alone and in combination with tamoxifen or

raloxifene in vivo and in vitro[ J].Front Pharmacol,2018,9.:779.



532

[16]

[17]

[18]

[22]

[23]

[24]

[25]

[27]

[28]

[29]

[30]

A I B A

2021 4 4 B8 27 4% 4] Chin J Osteoporos, April 2021, Vol 27, No.4

Gong AGW, Duan R, Wang HY, el al. Calycosin orcheslrales
oslecgenesis of Danggui Buxue Tang in Cullured osleoblasls:
evalualing the mechanism of aclion by omics and chemical knock-
oul methodologies[ J].Front Pharmacol,2018,9:36.
BHMYE , B R, PhR, G B T I RN v 9 24 ) T
At 1B B B 5 R R (7. A I S48 O R A A RR L 2019, 25
(16) :220-228.

Almeida M. Basic biology of skelelal aging: role of siress response
pathways[ J].] Gerontol A Biol Sci Med Sci, 2013,68(10):
1197-1208.

JREE KB s B A T R AR B R [T ]
=B B A 24 75,2014 ,20(12) . 1485-1489.

KB, PR EE PR W), A5 A D 8 R B 6 P R
FEMMS TR P EER GRS ,2010,16(2) :84-88.
REIR B, B e, 5 0 TR B 3 b B KRR E
A E AL R R K [T]. 8 ER K2, 2018, 38
(4) :402-408.

FE A NI, B, A5 R A 8 05 BT A SR
8] FE 0 T 40 M Notch {5 538 B s o [ ] oh A - ST G4 B
B Eh s Ze Ak ,2013,6(3) ;232-239.

IMEXL, BRI, SRR, G BN M S A )T BT AR
s B B T 5% 6 R [T 1. o IR0/ 0 0 4% 5, 2016,22(8) ¢
1063-1067.

R REE R R AT R ] A P 40T 5 55,
2011,25(3) :85-88.

ke BN, ERE AR TAEA G IR IEEE
BEZRBERMKE[T] LET R 50 A, 2012,24 (11).
1662-1669.

FRL,MKE 28, % 1L R E0E mTOR I8 #% 7.0 JILAD M 6t
BB RSEMLIT]. PR EMEEREK,2019,35(7);
781-785.

IR RITA R, RER TR R LA E R
[1].0% EER2,2012,23(5) :1118-1120.

1M B RE L XD B B4 6 I 2 BE M Y B S IR LT ]
5 f B B 2 5 B CHi ,2015,15(8) 1 66-68.

WAL, BRI, RE RN TERERSEEERES KR
P38MAPK/MMP-9 5@y [J]. P EIMG KRG HME S
VYT ,2017,22(12) - 1371-1376.

TWEE S K, S5 1R BA FT 25 09 SOk BUA BB A B

[31]

[32]

[33]

[34]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

T [ J] . P E B 44k ,2014,23(24) :2925-2929,2932.
MER, WA, B8, %0 5w X 5 20 Bk MG-63 1%
B AR R a [ T] .0 2 1 B2 1] 2 ,2012,23(6) :1463-1465.
JRIEE R 2 AL S T B ANE R R R (T
[ BB A 2 75,2014 ,20( 12) . 1485-1489.
Fumiyo Tkeda, Takuma Matsubara, Tare Tsurukai,el al. JNK/c-
Jun signaling mediales an anti-apoplotic elfect of RANKL in
osleoclasis[ J]. J Bone Mineral Res,2008,23(6) ;: 907-914.
Choi YH. The cytoprotective effect of isorhamnetin against
oxidative siress is mediated by the upregulation of the Nrf2-
dependent HO-1 expression in C2C12 myoblasts through
scavenging reactive oxygen species and ERK inactivation[ J].Gen
Physiol Biophys,2016,35(2) :145-154.
VLR R, R0 2, 45 % B X TNF-o 35 9 P 2 400
RAEEFRBFM[T]FE,2017,48(10) :697-700.
BAE, BV, T 5 b O A 4L c-fos c-jun
Mp53 HEEREB LI F B F MRS 55,2003,2(6):
368-371.
SR BRE, A, A S B R DU BUB AR L 2
(] E B ¢ 4= ,2016,36(17) . 1456-1460.
TREE REBE, WA R, AR R I P S B RO RAW264. 7 4R
I e T - 4 M S A B s e B KAy T LI LT ] O RO B BT IR
2018,26(3) . 158-165.
Yang 1., Takai H, Utsunomiya T, et al. Kaempferol stimulates
bone sialoprotein gene transcription and new bone formation[ J].J
Cell Biochem,2010,110(6) ;1342-1355.
EMr, RPN T B B 2 BUSE B i & B BB AR AT B
HORPLRI BT R [T BB T 4 1, 2020, 26 (4) ¢
619-624.
B K RMT KA, 4. Wnt/B-catenin {5 5 38 I 7 2 1k
SRy 0T K B R B TR TS BT T AN AR AR I R R [T ]
1B B AR B Eh B 48 35,2020, 13( 1) :34-40.
XS, KR R AL, . 1L 5 T ool W RO T SN P B A
Mt RAGE KI5 [ T]. 4L FFLEE 24 e %4 4R, 2013,34 (1) .
4-6.
PIEEN 10 SO N T PN R =g i P DS (i bl ]
WoED].M B r B K%,2019.

(Wks B B . 2020-04-27 ;& W] B ¥4 . 2020-07-11)



