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Abstract

Objective: To explore potential mechanism of Danqi Tongluo Recipe in treating cervical spondylo-
sis based on network pharmacological method. Methods: Based on the TCMSP Chinese medicine
system pharmacology database and analysis platform, the active components of Danqi Tongluo
Recipe were obtained, and the target gene was predicted according to the Uni Prot system. The
targets of cervical spondylosis and cervicobrachial syndrome were searched through databases of
Genecards, OMIM and Disgenet. Cytoscape software was used to establish protein-protein interac-
tion (PPI) networks of medicinal substances of Danqi Tongluo Recipe and cervical spondylosis.
Enrichment analyses of GO and KEGG on the key targets were performed by Metascape. Results:
There were 226 medicinal components, 299 medicinal targets, 6704 targets for cervical spondylo-
sis, 146 key targets and 364 KEGG pathways. The main components of Danqi Tongluo Recipe in
treating cervical spondylosis were quercetin, beta-sitosterol, stigmasterol, sitosterol, kaempferol,
luteolin, etc. The key targets were HSPA8, RPS27A, RPS27, STAU1, etc. The key biological
processes and pathways might include signaling pathways of pathways in cancer, IL-17 signaling
pathway, HIF-1 signaling pathway, MAPK signaling pathway, p53 signaling pathway, etc. Conclu-
sion: This study preliminarily reveals a multiple component, target and pathway mechanism of
Dangqi Tongluo Recipe in treating cervical spondylosis. It provides a new idea for clinical drug
prescriptions of cervical spondylosis.
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1. 51§

FHUME S A2 HH T 20UMEAH IS AEAA R A4k ] 55T F 1R DG 75 ) BBME R) 38R A T 2B ) AR R I AR o HE TR R
A5 R HE R JE AL IE 8 T E L B A — BB o0 [1] o — T35 1 A (X F 1 2 AT 72 S8 70 200 075 £ R 0N
13.76%, K mE 12 45~60 & EUZH[2]. SUHER I AR TNA B FART . ETFARTE, TR
PR E R WK, FEFARIEBIT LA NIRRT WE Tk, &5, HZ. R, HESN
F[3] HAhEAEMEHZ M. ZHa. ZHUH], SRRIER/NERE S, RGN A 2 E AR
Ve HIT 5% o

R YOI JE T TR JuE, NBRUER TG E, TiEmIEGE SRS RdE, ]
JEAE, WIERMANGR, EHA%, SEURMR. Q8 AE, BEWRIEE. FRARSER4]. P
4877, R GEIMER R FAEERIEZ FIERK 2T ARG HmaRn s, drs. JE. 48, )
LA A48 5. KEL AR L B B, R R, KE 15 kg4, A
Bt S MBS 2 TR, I6T7 SR IR PR SCR B . AT 7 R b 25 B 5 48 25 B2 570, BRI PR
287 B ROE PR RV LEAE R i, DL T R LVR YT BOMESR DO VE AL, A PR VE T 20UHE I8 . FH $ 41t
BTE
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2. AMERE
2.1. ARBESFREESHERESTHE

FHEEBLE T 15 SR ZGHRL, AR HS. Wik, 5. AR IRE IS, EHER. AF. JA.
FAj. 26 B BARAN . BrResh HA . dlid 25 253 A5 B TCMSP [5]UE DL | 15 BR A 24 (13
PERR Y, HRHE PR 2 11 AR A=W F  (oral bioavail-ability, OB) > 30%#112524 1% (drug-likeness, DL) > 0.18 [6]
PR B A EVE A SY s AR SCRRAR G X Vs M 1 23 EAT AR 78
2.2. FEBELKSRTELTN

R “2.17 Hhi RS PR AR DGR AR, BT Uni Prot £ [ 7] (https://wwwv.uniprot.org/)
Rk R BT 48 /R I A FRBEAT AR AL, #3803 (K] 44 #x (Official Symbol).

2.3. FHERE X E R QR TFE

Bl Gene Cards ##%/%[8] (http://www.genecards.org). OMIM %3 #[9] (https://omim.org/) A1 Dis Ge
NET %4 £ [10] (http://www.disgenet.org) i % 5 £UHEH AH SG B K] 435 4 FH A5 % 35 Cervical Spondylosis (3
MES) A Cervical Syndrome (BHELRAAE)HEATIE 2, SREUERAH G A

2.4, EAREIEMEEE R XS IH%E

FIF 5 TR R P v % S TR S M A OGS R AT & 9, TR R S SR 30 A 4 FEmT e 2 P i
28 TV A AT STUME IR (R S DR o P B A8 I i I R B S SO B 55 S5 N Biso Genet
W, % B4R 1 ANE AR B A M2 (protein-protein interaction, PPI), i@id Cytoscape [11]+ /) Merge Thfg R
B I 2 AN 100 EL AR I 4% (1058 4 IR 245 AT 45 21 D B 151

25 ERERDH

B EIRSCEEED 5 5 N Metascape $4f #E[12] (http://metascape.orq), KAt & W NS, kB HE E X
#r(Custom Analysis) = ] & £ (Enrichment), 43-7%} T GO Biological Processes. GO Molecular Functions.
GO Cellular Components. KEGG Pathway 217 & ££ 73 #ft (Enrichment Analysis), {RIF&ER, LA FERT
2 HIFEAT AL .

3. &R
3.1 BEBERAFRIHNNESTE

i TCMSP #di e, MR4EFR & OB > 30%#1 DL > 0.18 W AR FH il 48 J5 h 5 G 6 A NG TR oy, 4
RAFBNEE 20 Bl FFZ 65 Fh 502 20 My R 7 By FRZS 15 F, IS 7 My ZERHER 49 By K7 6 A,
HIH 28, HAT 13 Fh A6 22 By BAR 4 Fh RN 7 Bl EREAN 18 B B T B Pra e L E
JE 3432 226 FhiEPERSY -

32 FEBEHKS “TRMRT - BR” MEEMTH

HMF Cytoscape 3.7.1 X eIl 2% J7 it Mo S HAE FHAE s % R M 28 AT 222 A 3 b, FL3R1S 496
MR 4218 KRk FR, SR NE 1. MW AR R4 FE AT 00 R0 Dt B2 2 (Quercetin) « p- 4 (S E
(Beta-sitosterol). %+ % (Sitosterol). fE4) {4 ¥ (Stigmasterol). 111 25y (Kaempferol). A< % 2 (Luteolin) %%,
WX LAY S W] R e P eI 4% 7 V0T SIUHE T 1) 32 LS T
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KILE %

Figure 1. Dangi Tongluo Recipe active components-target network diagram

1 FRBEHEMERS - BRMEE

33. AREEHFERTN

L TCMSP #¥8 PR 2 PH el 26 7 T 226 Fiid MRy, S5 RA5 31 1466 MEE A, H i 210
M 31384, %S 1104 AR 194, IRE 234, 1[5 30 A~ BRI &R 212 A~ RF 324~ A
52 . FAT90 AN 4048 215 A, BSAR 67 AN R AL 52 AL EREAR 166 A~ kEAL 50 4N, EEHFILAG
299 M g, JEIT Uni Prot £ 2 i 558 1 4 B 7 44 FR((Official Symbol).

3.4. FHERE K E EE QL

7f Gene Cards. OMIM #i1 Dis Ge NET #§#% % 71 LA Cervical Spondylosis (37i#E555) 1 Cervical Syndrome
(BUHELRAAE)ATIN RS, 20 5I3RAT 279, 6565 MHICHEDEIAE al, kR 55 J5 315 31 6704 ANSUHERTAH G
PR PHECHES 7 HE RS BOME N A OCHE RUACEE N 243 ML AR, LA 2.

3.5. FEIBLE AT IHERE PPI MEHE

35.1. FEEETT AT SHERED PPI R L H

i&H Cytoscape 73 4 £ T ECIE 45 7 S HUMERT 1Y) PPI 2%, 45 R B PHEIEZE I IS FERE 7] 55 8564
ANBE R A AR BRI A UM LG R T IA 188,537 Ffts 55 UME N BLH2 B A1 HaAH G (W4T 10 8524 4,
#0 L AL AH LI A T 3K 187,108 Fift

3.5.2. FEEBTTIATr TR X RE Rk
THEAAE PP MR ST AN AR LR MR fe, EAT 2 Wk, LSRG GBEHE AL 146 4>, TRk R W
Kl 3.
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Figure 2. Distribution map of Dangi Tongluo Recipe targets and cervical
spondylosis targets

B2 ARBELERSTHERERSHE

8524nodes 187108edges 2411nodes 98159edges 146nodes 2377edges
@ ‘DC’ > 46
® *DC’ > 156, ‘BC’ > 902.217, ‘CC’ > 0.469, ‘NC’ > 152.696, ‘LAC’ > 11.05
e EEETOIE(DC). BEEALIE(CC) M EFLIEBC). ML HLIE(NC) R EmE TE(LAC)

Figure 3. Key nodes filter graph of Dangi Tongluo Recipe and cervical spondylosis
[E 3. FEBELE S SR X BT R iHEE
3.6. FEBES AT IHERIBREESTATRK

FIH Metascape 1~ & X} PR BT R TR 'E £ 04, 45 GO [ BP (biological process). CC
(cellular component). MF (molecular function) LA X% KEGG JB %, 77 H 45 5, Hoks Hgh Bl kT T 3k .
BP. CC. MF £ ILIX 4~6; KEGG i@ig4: R ILE 7.
4. THig
41 PBEBESHR

B AL TAR T AR AR, BRI I NARIIMR R TAE, SUHE A S B 1 . SUHE Jm T 4K
SCHRICER “TUR” R TEIETARE . (BFAETT < ) hidEk:  CBRAE, BEERASEL, S2ATEIRAN AL
P o BRI HIE R R AT T B #F B R A RAFRA R, WAL E, MARE,
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Figure 4. GO biological process
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Figure 5. GO cellular component
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Figure 6. GO molecular function
6. 7 FINRE

ko04933:AGE- RAGE signaling pathway in diabetic complications [ ]
hsa05215:Prostate cancer L ]

hsa05020:Prion diseases

ko04657:IL- 17 signaling pathway

hsa04115:p53 signaling pathway

hsa05140:Leishmania infection

- log10(pvalue)
ko05145:Toxoplasmosis
hsa04066:HIF- 1 signaling pathway 60
hsa04913:Ovarian steroidogenesis . T EY
: i 20
hsa04726:Serotonergic synapse [
hsa04915:Estrogen signaling pathway
count
hsa04932:Non- alcoholic fatty liver disease (NAFLD) ® 20
hsa05200:Pathways in cancer [ ) @ 4
@ &0
hsa04725:Cholinergic synapse . 80

hsa04010:MAPK signaling pathway
ko04022:cGMP- PKG signaling pathway
ko04080:Neuroactive ligand- receptor interaction
ko04728:Dopaminergic synapse ]

hsa04151:PI3K- Akt signaling pathway

hsa05202: Transcriptional misregulation in cancer

20 30 40
Enrichment

Figure 7. KEGG pathway enrichment analysis bubble plot

7. FRBESG AT IIERIERERERSIEE
WMKR TR, SO NIERSFINIAZ IR, SN T HUE 4%, &AM, MOLHUR KT, 3
AR BRHA, K482, EAENTMIBT A, AT, I ZEL2%, B 5]
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48

i R AARESE[13]. PR TR LR, FHEAEY), R mEK, S Bz <, BENN, Hh
ANAENPER, BV CABRSRAS, AR T8OE; P foE, BHGE MR, A E AN
DIHESH AT, RIS M2 Tha; R —F 3L, BEIE NF-xB {5 5@ . Wnt (555
FIEBAT JAKIATAT B HIIET, BEEBRIG[14]. S MM, RIEER, wIriEkEiE, f
RIFPIZ . ik Priafb. PONEEER[L5]: BRI BBRIK, AARNERRGIRIEE, Al
Tk 26 P E R B K P RIA M e A8 [16]; IREFIKIBIR, hahtEBRikNIER, DL E=FB 2 H52
e WNE iz R4, ATANG MBS, WRIEATSIAR, W&k, AP0 . 4Ry S&1EH17];
FEFAZIE AT SR, BT A RS iR BERE R SUR18]; AR EMAT < 1TE, LA
EEFBATAURR A HVAAMILE L, AR MAER I RN AN L SRRV AS IR 2 ), 4048
BAREr B R e AR E I [19], BA B = F Bt 2im i Oy L EE A E ). BA R
B, ZZoubd; BRAMIES L, 2R, QR ELERTY I RO @Rk, R R
i, R, FBkIZE, JEACAFIE AT BRI IR A B AN, e, RIOG
W, AN I B A YU RS (RS PUREIEM[20]. BA RN . BRI, 2%
fRSTBEG ;. FEREIAE T, BUBSY, 5120517 BT, Nz, AT R e Aun i, KBS
21, ARG, MBI ), TR, o AR, BRI AR AR

4.2. FRBEERFHEMEER S 240

FEEHEA 55— KISt 2 (querceting /2 8516 IERAR . ARSI oy, 4 154 MEFIHE S, il
FRBAAPIIER R, B AMPK Al SIRTL o %), Al agifid 40 AMPK/SIRTL il 2% /b 5 1) &
A[21]. WA N E BRIEFERT, B S5 PISK/IAKL. BEEREEE. PKC 1 MAPK 55 A1, 44
2T RIS SE R, H S T (AP-1, STAT-1, NF-B)FIRY IR IE 6 25 AR B8 ke & ¥ 1 S8 A T [21]
FAG 4E. SR B BB 4B, BRAIMILEEY) B-75 B BE (beta-sitosterol ) BE {E HE 44 55—,
YEF T 38 AN s YY) S I (Stigmasterol) BEAEHEZ S F, 2 525, BHAb. 448, K& R,
SESAR LG, ERT 31 DNEES, 8 EE(sitosterol) /2 AT I, B RE. EHRKILE
E&, 1EHT 3L, WEFERY] B-25 S RERE S AN HH PGN, TNF-o 50 LPS(4n TNF) 55 (1) 1 5% i
Y B AT S E LN B 33 TNF-ai, 1L-18, IL-6, 1L-8 F1 ROS, fEW5 &M% NLRP3 % PE/MA [ <4 54> NLRP3
IFIE, FFE4H] T caspase-1 [FiEAL[22], EREMEHEHT IL-18 75 F 1 NF-«xB B [23]. 1L 251 (Kaempferol)
EEFHAE=, A BRAN 248, HENILENEY, 1EHT 63 MEA, LZEm & —F iR &4
KU, i ArAE T S AR R . TR IR T ARG RORE, NI, AR A R R
SR, RIS R A R R DTSR R TR A . RERS @I TR -« B (NF-xB), 1
53 2RI S (MAPK) 55 5 I8 B R DU 2 PE I [24] . KB E R (Luteolin) & f125. w5, &
WEAN A B, ARSI, — ARSI &Y, BAPUE . PRI E R ER, el
5 G 5 A0 A 4 R R Rk . BB «B (NFKB)E 5 f TLR4 {5 5 [25].

BABRESARKEZN, HEOATEZRRD . 52 a0 BRI KR IAF4EHHHN
MMP2 Fil MMP9 [{3IE/KF, [RIEFREAE I = TIMP2 RIA/KT-, i3 s e AR AR I /E I [26]. TS
T RENS 2 25 PR ETME ) B rh AR R T B A0 3R-6 (IL-6). FURIIASER T--a (TNF-a). HAIME 2R —1p
(IL-1B)HI & &, IR HE ] S IR AR [27] [28]. FFS A FHSEA 41 M, BeiEBREE 2L, &
PUAALAER,  TITIE B 2 RE PR 5~ 0 WA I 42475, Re 8 BRI i PR SR SE IR -0 (TNF-a) . FHRER »
(IFN-p)7KF[29]. W FE 45 R BoR, FESER | Beie ] 40N 3= 18 (IL-18) 2% 5 CHON-001 4 i -\
I L 47 55 I B AR AT 98 R B2[30] o
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4.3 KBHEREGRIH

R AR LA 9 2 5 SRR ) BT 2% 5 A FH T SR (B ) BT R I SC LR AR o WU R A o
HSPAS B 75 A EIRAT PEB AR G I IR R [31] . RPS27A T RE 2 il A R ZEARAT LA 14/ IN B o 4
WEH43[32]. RPS27 A4 2 AL A D 5 AN LA a5 5 (1404 B e o 8 A BRI A AR
AERS 5 DNA H[1) cAMP BTGS2 [33] . STAUL 17 30A 4 3 802l SRR G2 J IS 2R IR ) s
P RAAA, Koty “Hhe RT3 M5 Sl 7 AHSCAORE R AL 2 MRS 1R o SR T
JUHIR JE B R A A R 2R ([34].

44, BERSEYHIES

GO ‘BHE/HTRI, FHEIBLS 7 IGYT SN 32 0 K A S FE A 45 cellular response to organic
cyclic compound (40 fL x5 ML AL &4 1F) [ B7) « response to inorganic substance (X TEHLA 1 5 3)  response
to xenobiotic stimulus (% 4#hKHIIL ) K2 B). response to wounding (%3245 ) j< %) apoptotic signaling
pathway (1 T-15 ‘5 ##%) positive regulation of cell death (R =41 EAET) response to oxygen levels (%}
AR R ). B K7y T IhEEH protein kinase binding (5 #4AG45 &) protein domain specific
binding (Z& 15 45 M3 S 45-4) . oxidoreductase activity (E4LiE EEEEYE). protein homodimerization
activity (B ) RIE )25 ¥ R 4N ZH 4345 membrane raft (E45) . receptor complex (321 & &14K)
dendrite (#2%). perinuclear region of cytoplasm (4HidJ5fi [f14% J& X 45) . synaptic membrane (5 filif5) %%, 2&—
MRS .

I KEGG Mgt & St KL, H 2 565 S IE AL % 5 4R - ALF5 Pathways in cancer (e FIE1%).
Transcriptional misregulation in cancer (Jihi: H I3 /) IL-17 signaling pathway (IL-17 {5*5#2§). HIF-1
signaling pathway (HIF-1 {5 5 iE#). MAPK signaling pathway (MAPK 155 #%). p53 signaling pathway (p53
(G585, RN P @A e T SR T BE S EIRIEER OC REY) . JEPhE(S 58 2 (Pathways in cancer)
J% Transcriptional misregulation in cancer (EE K1 s k1) Z ARG /6. 183). TSR, 5
AR A PE RS TS D REAE OCHR[35] . IL-17 {5 Z i@k IL-17A 22— M {E R A REH 1, tEA (L
I A AN R A B A 1[36] - IL-17B A1 IL-17C 55 TNF-o =455, 5 RIEMIL[37]. HIF-1 25
YA GREAH SIS S IEEK[38] [39]. 22 R FE L HE 1 (MAPK) 5 = i b DU AN R R B =2,
S, ok, T8, EEAVETIA[40]. MAPK 15 5B B AESIEIE R 40M R T EIE, FHE 8dmH
NE AR T[41] . HENRIBLRAR IR R 42 W] BEE p53 5 5@ #K[42] [43]. HAAHIGHER S 5 5@k .
HARE S I EE B A AR OCHRIOE, 772 — P RE, DUESEHAE AL
5. &57E

LRLEPTR, PREEZTTIRYTIMER 1 B FTREUM B R p-Ar . AT ERE . ARREEK,
WRZHE. HIREH. FIZMSE, WARIHER A RS S, 1IL-17 /5588, HIF-1 55108,
MAPK {5 518 p53 {5 5ilH, SAMSHIIMEEYIRIRNL XTI XK SN
TAS Tl BURIREAIAET . XSRS S AN YA RO . AL HERT Pl 48 U m] et
DA 38 6 AT VR SIS O o ASHIF 70 R 2% 24 B8 270 P BB 2R 7 VAT MBS IR BEAT 4R I, %
BULTT RS 2 NEVERY, B MG S IEBR A EI AR, Bl T 2 o) 2L SRR RIS AT,
(RIS 5 B R SR TE, NIRRT SHER S AR 155 .

E&InE
2020~2021 FFF b AR 2 TP R 25 RHF 00 H 71l (2020LP040), 1 ifg H 5 25 K 22 B g e e
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