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Abstract

Objective: To explore the potential mechanism of Danqi Tongluo Recipe in the treatment of lum-
bar disc herniation based on network pharmacology. Methods: The active components and active
component targets of Danqi Tongluo Recipe were screened in TCMSP database. The relevant tar-
gets of lumbar disc herniation were searched in Genecards, OMIM, Disgenet databases. The com-
mon target of Danqi Tongluo Recipe and lumbar disc herniation was obtained by Venny diagram.
The protein interaction network between drugs and disease targets was constructed by Cytoscape,
and the intersection network was extracted to obtain the common related targets of Danqi Ton-
gluo Recipe and lumbar disc herniation. GO and KEGG enrichment analysis of common related
targets was carried out by Metascape. Results: 226 effective components, 242 drug targets and
2414 targets of lumbar disc herniation were obtained, including 125 common targets of drugs and
diseases. The components involved in the treatment of lumbar disc herniation by Danqi Tongluo
Recipe include volatile oil, inulin, ferulic acid, sitosterol, phytosterol, kaempferol, quercetin, tan-
shinone, phenolic acids, etc. The key pathways involved include EB virus infection, Pathways in
cancer, MAPK signaling pathway, Wnt signaling pathway, thyroid hormone signal pathway, ubi-
quitin mediated protein hydrolysis process, etc., which bind to ubiquitin like protein ligase, kinase
Transcription factor binding, mRNA catabolism, cellular proteolysis, DNA repair, protein domain
specific binding, cell adhesion molecule binding, telomere tissue, regulation of cellular protein lo-
calization and other biological processes. Conclusion: Based on network pharmacology, this essay
preliminarily reveals the potential mechanism of Danqi Tongluo Recipe in the treatment of lum-
bar disc herniation.
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1. 51§

FBEGRID SR Ay A I ME (] B BB A% R HHAE, B T MEAAR Z TR A 2T 4SO 2 Jim A% 5%t e e e i
J RIS ) — b WU, T AR S 57 B SR BE R N AF AL o BRI AR (A9 DAL A A 1) 28 AR AT R 5
IEH AR B w8 A SR AR, DU RE T L. (HRBEE SRR IS, MEMR B IZHTIT4RIB A, 8
RS KA, MENIRE A #E 5 U0 RE ) B WRaR 1, ERFAGHERIZ T, HERR A 5
FER2 SN R, R AR, BN AP 2 s 5 R AT e B, BE T A AL S B
R BB o W PRIG YT RESORE T A DR FARIIT . hEREY T Hh R EE 2 T
RS 2L, BEIE RN AL BT SR R LA B A

HEELINAN R T “BR 7 Jubk, PIANERIERMR RIS, ik Uz is/T g, s
P oi K CAEURAS 7 i T ARIRAINES . JRIQIRER Ty, s etk BR e SMER] Bl AR BRI AE 2 4E IR R 29T
EHMALR T, MK, FI2. BE. IS, B4, 44, 552, K%, AR, &L B, B,
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JRRAN FER . ARTEF 15 RPN, B s AU LSS 2 TR V6T IEMER MR BOR B3 . H Aot
Fe ik Z 05 T 2R TG L2 705 KSR FHBLA I BE 7T o 2% 25 B2 i B - 25l “ 4R 2348
ZER” KA RIS TR RGER 7%, MRS R MAY). EA. RS E, RAEME R
FROR IR ZG - ¥R - B B A T AT, IR A AR L], FURAR TR . RGEVER
R RARRE & R P 2 Roh 25T B AU[L] [2]. AT T B h 28 T S GBI U7, ot R E
2T WA RGEVE > S TR L A, DA HR T BEGORE BUAE FIALE . Du4 Ja B 25 B2 R PR WT 7t
R,

2 RE
2.1. BEBRADHAMBEHERRRTFE

FHREBSTHFEE. 2. 55 AR, KF IS, mHR. K& 408, A 918, 5.
R RN R 15 o2y, SR E Py A SCRRTEBIERT 24 2R Gt 24 B A AU e T & TCMSP [3]
(https://tcmspw.com/tcmsp.php) 6 2% LA b o 25 [ 259036 1 4, DA BRAE Y FI A FE (OB) > 30%F1 25 24 7%
(DL) > 0.18 [4]ABR & 25 1 LA b A 25 2538 1 1 4 9 dg HH AF DG B

22. ARBRABRSBRER

WL “2.1.7 SPUR A IE TS I R AR S EE FHE A,  DRLAEE ) Uni Prot 2l
(https://www.uniprot.org/)+1 () Unipro-t KB # R Die s i G 3 gt —an 4, Wi RBIM A A EERIE
NETT R AR

2.3. FEMEEIRR LN X E R QR fFE

jHxt Gene Cards %4 £ [5] (http://www.Genecards.org,Version4.5.0). OMIM %4z [ 6]
(https://omim.org/)F1 Dis Ge NET %4k %[ 7] (http://www.Disgenet.org) 6 2% 5 BEME ] 5% 28 HAEAR SCFE K . A
TS S I TE 4 41, 43 ) d F A 2245 Lumbar discherniation. Degeneration of lumbar intervertebral disc.
Prolapsed lumbar disc % PA b 254 FEdE A7 A0 2%, SRHUEME [A) 25 5% HURE IO AH OGBE s BRI, I 25 EL A 009

2.4. BEREFMEER KR R IHiE

FIH Venny [ (https://bioinfogp.cnb.csic.es/tools/venny/) ¥ £ 5 45 77 1 1 B 73 818 i 2 DR 5 A [ 48 58
HUIE AR G RIBEAT 0 3%, 28 S 03508 20 WUIAR TT 6 D9 PH 138 285 77 i M e o 8 o REEME DS () E A5 Rl . FIF Biso
Genet ¥ 55 [ i H.1F (protein-protein interaction, PPI)FIZ% . K S 48 5 7% 1 B 7 B o 5 F A 1) 45 5 1
NEBE SRR 20 ) 5N Biso Genet N, 7% HAERK 1 4~ PPI 4%, @it Cytoscape [8]H ] Merge ZhfgHEHX
PA_E 2 4> PPI 48 (132 5 9142 M 4%, I Cyto NCA A8 42 48 b 1 s M G B R - TH5E25 45 PPI
FR) DR 2 0 1 2 R AT S 1 O e 45 JRAS 21 R B A

25 ERERDH

Metascape %45 F:[9] (http://metascape.org) i) A KIS () B PN Bl IR R G2k & AV Dh e RS
B BRRSHR A R W AR AR AR o M ) 2 R Y RE AN P R IR 2% U (1) 3 R EE SR\ Metascape
HEE, Input as species F1 Analysis as species ¥ # 4 H. sapiens, 1+ H & 5 #1(Custom Analysis)+
1'= £ (Enrichment), 437l%} GO Biological Processes. GO Molecular Functions. GO Cellular Components.
KEGG Pathway #1T & 4243 #7 (Enrichment Analysis), {RA745%, fHikHE SEa0 46 H IR Al 4L .
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3. &R
3.1. BEBEABRIHNWESTFE

L TCMSP %42 %, LA OB > 30%A1 DL > 0.18 ik sk A & PH el 48 77 hig sy, 4R Bon
TGRS 20 iy FEZ 65 F. 32 21 Fh. EIR 7 B, IRZF 15 Fh. IS 7 R ZERAER 49 Bl AFE
6 Fl. A2 80, AT 13 Bl AL 22 Bl AR 4 Fh. BRAL 7 Fh. B EERN 18 Fh KRR 7 Fh. XTATA 4
R EEFIER 226 FEERY

32. ARBERA LAY

I TCMSP $ifE PR R EIB 2% 7 Fir & 226 PG MERc sy, 4330 1154 MR AR, Horh g s 2 A1
171, FFZ 1054 %2 89 4N HAR 154N tRE 16 > I 22 4, ZERR 172 4~ KR&F 241~ 4
V438 AN HAT 72 4N, 2048 175 > BAR 47 A~ BURAL 38 A~ AN 133 AN kERL 37 AN, HE IS
FI| 242 A5

3.3. FEMEEERLAFE X BRI [THE

7EHE b Bl Lumbar disc herniation. Degeneration of lumbar intervertebral disc. Prolapsed lumbar disc
BT R IG, 253849 2376, 1782, 765 /MHICHERSE i, MHIBR B 52 )5 445 21 2414 AJEAHERT AH G R 40

\\\\\

3.4. PEEEFATTEMHEEZSREEERN Venny B\ PPl REHES KBS

3.4.1. FEESKTT SEMHEEEIRNAEHFERAI3ZE Venny
A R AT BT PG 2% 7 1)k DR B o 5 A ) 2 59 HOIE PO B DRI #E ) AR A Venny 18], S5 R EIR
PHEQIRLR T 5 BEME IR B 58 HUE R 3L L 5 125 4>, LA 1.

2289 125 117

Disease Drugs

Figure 1. Target Venny diagram of Lumbar disc disease-Dangi Tongluo Recipe

1. FEEET - FEHEE R IEH A S Venny E

34.2. FEEBESATEREEREEESARER

T THE A LR PP 26 1R DG W0 28 1 b 2 R AIE & 14 {E (E2. 45 Between. Degree. Closeness Centrality
&), iz H] Cytoscape 77 7 i G P RG4S 5 5 IEEHERS () PPI 2%, 45 B IR: PHRIEZE 7 I /EE /P 55 6825
ANEE A R E ], A RTIA 164,568 Fi; 55 FEME ) £ 5% HURE I BIAH 96 5 R 41 5 ik
6713 A, A S AAH ELE R Tk Fh 163,368 Fio 5 FI A LA BB A 4R PP AT IR IR, BJE19EI6
FEEE LT 674 4N, WL 2.
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Figure 2. Distribution map of Dangi Tongluo Recipe targets and Lumbar discherniation targets

2. FEEETT - FEMEE R AESZ SR PPI [

35 FERESKS AT EERERERSTATRL

FIH Metascape “F- & X% FiR 674 ASOCHETT s iE AT B K = 25041, GO 1) BP (biological process). CC
(cellular component). MF (molecular function) A &% KEGG i@, [FIRS 30T B TE & ERE, ST
rEEREEEM T, SNEAFHEAEHEMNSE T, B2 ARERFIRKES T, 825003 E
MR, SRR AEY . % BP. CC. MF 45 R4HIZ I NI 3~5, KEGG @ ig4: 5 WK 6.

G0:0044389: ubiquitin-like protein ligase binding
G0:0019900: kinase binding

G0:0008134: transcription factor binding
G0:0019904: protein domain specific binding
G0:0050839: cell adhesion molecule binding
G0:0003682: chromatin binding

GO0:0003712: transcription coregulator activity
G0:0046982: protein heterodimerization activity
G0:0003735: structural constituent of ribosome
G0:0008022: protein C-terminus binding
G0:0051219: phosphoprotein binding
G0:0042826: histone deacetylase binding
G0:0019902: phosphatase binding
GO0:0004672: protein kinase activity
G0:0016887: ATPase activity

G0:0044183: protein folding chaperone
G0:0003729: mRNA binding

G0:0002039: p53 binding

G0:0047485: protein N-terminus binding
G0:0031072: heat shock protein binding
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Figure 3. The diagram of biological process for Dangi Tongluo Recipe in the treatment of lumbar disc herniation

Bl 3. ARB%EG AT EREE AR

G0:1990904: ribonucleoprotein complex
G0:0005925: focal adhesion

G0:0000228: nuclear chromosome
G0:0140535: intracellular protein-containing complex
G0:0016607: nuclear speck

G0:0000502: proteasome complex
GO0:0005667: transcription regulator complex
G0:0005681: spliceosomal complex
G0:0048471: perinuclear region of cytoplasm
G0:0035770: ribonucleoprotein granule
G0:0031983: vesicle lumen

G0:0034399: nuclear periphery

G0:0005819: spindle

G0:0098794: postsynapse

GO0:0005813: centrosome

G0:0016605: PML body

G0:0101031: chaperone complex

G0:0070603: SWI/SNF superfamily-type complex
G0:0098978: glutamatergic synapse
G0:0016234: inclusion body
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Figure 4. The diagram of cellular component for Dangi Tongluo Recipe in the treatment of lumbar disc disease
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G0:0006402: mRNA catabolic process

G0:0044257: cellular protein catabolic process
G0:0006281: DNA repair

G0:0010564: regulation of cell cycle process
G0:0032200: telomere organization

G0:1903827: regulation of cellular protein localization
G0:0097190: apoptotic signaling pathway

G0:0010638: positive regulation of organelle organization
G0:1903320: regulation of protein modification by small protein conjugation or removal
G0:0006412: translation

G0:0080135: regulation of cellular response to stress
G0:0031647: regulation of protein stability

G0:0006913: nucleocytoplasmic transport

G0:0051347: positive regulation of transferase activity
G0:0051098: regulation of binding

G0:0070848: response to growth factor

G0:0048511: rhythmic process

G0:0022613: ribonucleoprotein complex biogenesis
G0:0000398: mRNA splicing, via spliceosome
G0:0072331: signal transduction by p53 class mediator
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Figure 5. The diagram of molecular function for Dangi Tongluo Recipe in the treatment of lumbar disc herniation
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Figure 6. The bubble diagram of the KEGG pathway for Dangi Tongluo Recipe in the treatment of lumbar disc herniation
6. FHEIBETS ATTIERIEE IR ESIBE

4. ¥hig
(AL TN IME NIRRT AR, BEA Zefbk U 2 32 AT Fr 51 sl 5397 Kt A
BUBKETHE. B RIRIEE. M . PG TR “ANE” 5 “AR”, SEUBERRE. MER
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Hrm: AR G, BE. GG BERN. BRI, AR AR B, BE, R, 7
FERTFUARAE, 5 A K20 80% (1 N 8 £ it R K NP, HLAT ik 25% 1) 3 Rl st Mk ¥k 12
JELJR ™ A T AT A A H % 2R s i, e b s MK R 7T A F4H . B Be TAR N
LSRN EBALNE, KA NAARB TAESI, B kR i 32 FL, il qT A, EHANE
TR . FHEIEZ TR AN, 1S5, BRI, 2R U RS, AR, ARSI,
K% EERARMHR AR, 1= ER. HH. ZieleiF b, AEEHT IR, #HIR
SR I 2 2, BORAL B REAMIE T AE K, SRS S R BB S 4 A

4.1 FRIBEHEMEER S o4

AT 525 B IS AR, BT AAe. R NS 23N EYONIE R, k32
B OFERER . . BRSNS FAE Y. WEARE R R PR 2 . AR 5 E)
PR /N R 1 IR R B 2 1 N AT R e 329 RE A ) 5 v T EL AT BRUR 8 [10] 0 IR BE M s 3o X %
HEEE 8 BRI NS HESCMTESS, FRBREE /NG, MR, SRR, BRI 3l bk
FARIER, MFUEFEDR, BANE TR H IE% . IWTER 73 ACM I E0E . 35 IR R A E. %4
BERARE. WK, AN EE.

BIARIEEAE . S8 D-TRIRERHE 7 7 [IE B-(2,1)-HE H B L M, Ao A 1 07 A
HARIFVER) o-D-HI G EE . S9RERIE KM, AR R AR, B RN Xt 15
E AT 2 T AT FRE AR, R AR B A B O BAT IR R RS T A A fa e
P2 2R A [11]. 55 A ShARIE TR W 46 Bl AT LIOE I 15— S UG i A2 AT 32 21 25038 3k ol A Al A A Al
TR Eh NS Thie . AR AR AE By 2R Eh KN S53h ok v WL 5% 2 56 0 P 3E d XOE B TE Tl A e R AL
SRR AR IR, 42 iy ML vy LR BRI -1 PRI EE, {3 A Bz A0 P sl Pk 5o 2 0 R D B2 v [1.2]
B BRI IS A AR B, Wty 4- 52 5E-3- AR IR, ek B T 2 MHEYI i — Mg,
FEZ M BE b 55 22 W AN 2R 19 5 25 5 1 2 L B ) SR (18] o DK B S B B 5 487w ] SRR e 0 3 1o [ 1K B 4 I
RIE I A AN T 508 AR R B[ 14] o BEAMBRT BRI 1A BE 410 1] /)N B o 240 MO A AN T4l o e bk 0, AL AT
BEIE LA TLRA FHOC A S {5 5 i ik 2 A 22 Mk JORE (R [15] -

42. BERESEYHES

BT GO B, IATATLURI, FH@EL T 16T EFIEARYE W) F D Re b AT ik, W RAZREZ
% 1 2 & Y)(Ribonucleoprotein complex). #4# BE(focal adhesion). #% 44 tf 44 (nuclear chromosome). 4 it P4
& % E i 2 & Y (intracellular  protein-containing complex) . #% ¥ 55 (nuclear speck) . & HBF1AE &%)
(proteasome complex). 3% 5 & ¥ (transcription regulator complex). 574344 5 &4 (splicesomal com-
plex). 415 #% & [X (perinuclear region of cytoplasm). #%## 1% & 1 Fiki (ribonucleoprotein granule). JLH1 3
BB K T IhREAT . 12 R AR (& BB 45 & (ubiquitin-like protein ligase binding). 4% & (kinase
binding). &[T 45 4 (transcription factor binding). mRNA 734 i F£(MRNA catabolic process). #f
Ji 25 19 43 i@ i 75 (cellular protein catabolic process). DNA &% (DNA repair). & A5 45 Kl ds ik 45 &
(protein domain specific binding). 40k 77454 (cell adhesion molecule binding). ik 2 23 (telomere
organization). 4 it 5 4 € 17 (42 (regulation of cellular protein localization ). ] WL 1538 2% J7 & i i 14 5
WS, IEBIFRIERCR, AkMmakAr, =& —PMEAIRE.

5T KEGG W@t s S, FREHEZS J7 i 7 IEMENR 8 R HREA 2 265 Tk, b HER A1
B AR IEIIRES | Epstein-Barr virus infection (eb i #/% %) pathways in cancer (i {5 5 i# ). Ribosome
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i %

(B fE{K). HTLV-1 infection (HTLV-1 /&#4Y). Herpes simplex infection (P&l /YY), proteoglycans in
cancer (EEJEH I AL HE). Alcohoism (JB##%). ubiquitin mediated proteolysis (2 % /5 i 2 i /K fiftid
). MAPK signaling pathway (MAPK 1% 5 #%). thyroid hormone signaling pathway (FFUIR BRI E (5 518
#%). WNT signaling pathway (WNT 15 518 #)%% . HUIR RS 500 EIE i 18 5 HUIR IR 52 m TSH /K
1 DT 2 e JEEAE B850 P % P 0 PR, DT 5 BUIEEAE 07 (1) 2 F [16]. WINT A5 538 % 32 2 3 il 77 1)
YA, 0GR il AH 22 85 1 (secreted frizzled-related proteins, SFRPs). DKK (Dickkopf) &gtk 85
(sclerostin, SOST). T KEAAIN A N B FHIUESRER T, 2 M WNT @40 T S A 4e e 2o
HEAEAL7]. SOtk T HEN B A5 5 18 B P R S 75 Va9 IEHE IR 25 5% HH I AR D& A%

5. &

LR LR, PRGBSI iR T EMENR) 5 5% AR R B R A . SORE . PTERRR . AR IR, MM
B izRmy. WA PESE. BEs, WA BN OCHE AT eb R AL R[S S IHE. MAPK {55
HEE . WNT 5 5l E . FUORIREGRE Sl 2R FNEARUKRIERES, SZRFEAERML G,
HlE A ForR T 45 . mRNA QU e . 4id A i f2 . DNA B B A g/ dgiks ik
e, MUK T A A ki EN AR B E AL IR R S 2 AN A I A O . AR EE RIS
FEMER LR HAE W R T Be “FOm 7 Juls, L (Rimafi) iR DR LIS, BERA D
¥, BRI R, ROORTEEINR, ERRITEIES, FEMEERIMRE, kEEM
B, BTSRRI E RS, AR shRE, st SR
MiatH” o HERITEOR S AN 2 R 2. EHRRE AR AL D7 IR R & SR 0 A Rt
SRR ST o T X 20 24 B St — ) BT B ARV . RGBSR, 5 PR 2GR T 5 AR AN,
ORI FH 1 265 24 B 22 0F 7 mp 2457 500 R A P ATLER R Ks rh 2530 R BRARAL I R 26 F- B I DAASHIE S0 P I 4 24 2
SFITVEN P EGE LS 7 16T EIERIALHEAT IRV, KIL T B & ZREE Sy, ¥R 2 G Sl A e
Poid R, O REAE R 59 HORE (K096 T B0 T BARARER, Dl RIS T 25824 10510

E&WE

2020~2021 “FJF T DA A 2 R B 25 RBHF I H o £1(2020LP040); I ifgHh 5 245 K 24 it g e e
= B R A I H (CX202018); i AR 5 265 K 24t J8 AR B e fH B3 10 H (CX201708); _EigHEEZ kK
B E AR BE R A% T H (CX201816).
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