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(FEZ) B o W % 2538 00 ook 438 35 4 & 7 6 97 A 18] 4% 2 HJE (lumbar disc herniation, LDH) #9480 X AL %], 7F 48 it
AL g iE . F7iE B H TCMSP BATMAN-TCM # % FE e Z vk B E F A G M AR Gy FE R U LB ERE R, B
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k% & PCR # M p-p65 MMP9 mRNA # % 3 ; Western blot 3% # 1l p—p65 MMP9 & @& &k U, R WA HHEFER TR, RHE
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1o, B R AT P 45 IL-17/NF—kB, & 7% 2040 5 F 40 fig 35 75, 91 4] 1L-6 DR MMPO #y %k 35, AT & 4% 3+ LDH #3657 18 7 .
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(Abstract] Objective To predict the related mechanism of Jiawei Duhuo Jisheng Mixture JWDHJSM) in treating lumbar disc
herniation (LDH) by network pharmacology and to verify it by in vitro experiments. Methods TCMSP and BATMAN-TCM were
used to search for the active ingredients and potential targets of drugs in JWDHJSM. Through the GeneCards and OMIM databases,
the LDH-related disease targets were collected, and the “drug—compound—disease target” network model was constructed to obtain
the intersection targets of JWDHJSM in the intervention of LDH. The STRING database was utilized to build a protein—protein
interaction (PPI) network to obtain core targets. Gene ontology (GO) analysis and Kyoto Encyclopedia of Genes and Genomes (KEGG)
pathway analysis were performed using R language software and Perl language to obtain potential key pathways. Primary endplate
chondrocytes were extracted for cell morphology observation and identified by type II collagen immunofluorescence staining. The
third generation of endplate chondrocytes cultured in vitro were randomized into five groups: blank control, model control, and low—,
medium—, and high—-dose JWDHJSM groups. The cells in the latter four groups were induced for degeneration modeling by DMEM
medium containing 10 ng/mL interleukin—17 (IL-17). The cell cycle of each group was determined by flow cytometry, and the
content of IL-6 in cells of each group was measured by ELISA. In addition, the mRNA expressions of p—p65 and MMP9 were
checked by real-time fluorescence quantitative PCR, and the protein expressions of p—p65 and MMP9 were examined by Western
blot. Results Network pharmacology showed that a total of 295 active ingredients of 19 drugs in JWDHJSM were screened
according to the ADME criteria, and 50 intersection targets were obtained by matching with the disease targets of LDH. IL-6 was
most likely to be the core target by PPl extraction. Besides, GO analysis and KEGG pathway analysis revealed a higher enrichment
factor of IL-17-related signaling pathways. In vitro experiments indicated that compared with the blank control group, the growth of
cells in other groups was significantly inhibited (P<0.05). Compared with the model control group, the growth of cells in JWDHJSM
groups was significantly higher (P<0.05). Compared with the blank control group, the expressions of IL-6, p—p65, and MMP9 of the
model control group and JWDHJSM groups significantly increased (P<0.05). Compared with the model control group, the expressions
of IL-6, p—p65, and MMP9 in JWDHJSM groups significantly decreased (P<0.05). Conclusion JWDHJSM inhibits inflammatory
response and cell apoptosis through multiple targets and pathways. It may exert its therapeutic effects on LDH by regulating 1L-17/
NF-kB, promoting the proliferation of endplate chondrocytes, and suppressing the expressions of IL-6 and MMP9.

(Keywords) Jiawei Duhuo Jisheng Mixture; network pharmacology; lumbar disc herniation; endplate chondrocyte;

mechanism of action; inflammatory response; cell apoptosis
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1.1 Xz

flt B 1 H #% SPF 2% SD Kl 20 H i1k | F
(200£20) g; HH I3 e o S 24 K22 sl ) S g v AR
JE A M IE S 5N - ZS-202209200008 . X T34 (1)
SR A 38 2 3k R v S 2 R AR B R S
{354 : LLBH-202209050004 , K il 4 HH FJ54L
MR A0 A B B 8 L T kAl 3 7 A A
2 ML A HEEL 8 FUH T IC 24 L A 4RI
1.2 LWAZ%

Tk A T A A A, S 2022111, 2
F:720190063 , #LA% . B 250 mL, FEE RS> Ml
W A KRR B AN R AR AR
WME FIUARE WEE B NS H R Y
H AT B, A2 EE 0.664 ¢/mL.

1.3 FERKFIRLE
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5. PB180327) 1 H iR v P A= BHH A R A W
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XA TRARAR ; EAH AN IL-17(H# 5 :Q16552)
4 1 3% E PeproTech A &) ;DAPI(#t5 .C1005) 14 H
VR S R A AR B F] 5 Collagen 11 47T 14 (Ff
J& A ) (5 :ab34712) 1 [ 9% [ Abcam /A ] ; Trizol
1R (4t :5301100) ¥ A & [ Thermo 2 7 ;mRNA
W SR & (A5 E047-01B) g [ op B b 50 B R
422 5 p—p65 ik (L5 :3033S) MMP9 Hi A (HHL5
2270S); GAPDH i #4 (it 5 . 2118S) LL I bt 14 ¥ 1l
F 3E[E CST A H],

A00-1-1102 £ 3i 0 AX (Beckman 23 ] ) ; PW -
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RCP ¥ (3£ [ Thermo A 7 ) ; DYY -2C HY At yk 4L |
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A H] ) GL-88B AU it R A % (i L 75 Ak IR
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211 KRB R W H TCMSP %4k P (hitp://
lsp.nwu.edu.cn/temsp.php) 52 BATMAN-TCM %% ¥ J%
(http:/bionet.ncpsb.org/batman—tem/ ) K 2% il R At I 2F
A TR I AT A2 W B T P L) O T 2K 2
(drug-likeness, DL)=0.18 . F IR FI HEE (oral bioav-
ailability, OB)=30% k& W1E WX %, RIG
FE T BRI R AR P 03 18— BE X T AR AR
FHHE 3, 3 5 UniProt 204 & (https://www.uniprot.
org/) AT L A5 A 1R AE DI AF BT R BR 2 W) Rh A
“Homo sapiens” , f5 Tl 1% 25 Az A 770 3 2206 M %
3 F LI AR A5 38 5 GeneCards 2040 % (https://www.
genecards.org/) ,OMIM %% 4% J% (https://omim.org/) 1%
4 LDH HH G R B HE i1, IR A5 W 4 T 5 9
o S IBCAZ AR AR IBUhI R A T A A 5 R T 5T LDH
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212 ME PG Y-SR EEER AR R S
FEHAR A Cytoscape 3.7.0 /iy et “ 259 1L &
Wy — B HEAR W0 265 I L 45 Je 22 o0 A o Py 2k
TR LW o B FI A2 SR HEAR , M CentiScape
A PE TS RO o3 B AR R B vy B R R
T RE R HE A B

2.1.3  HgE PPI AR OREEE 1 RT3 Y 52
L HLAR T A STRING (https://string—db.org/ ) B35 J#
BB R B N “Homo sapiens” , B Settings %
“high confidence:0.7", H-Ath Z K & 1 BN, 3k
5 PPI M4, I A Cytoscape 3.7.0 2l 25 11 J51 7]
A TR FH 9 28 I 3647 00 28 #1143 A, AR 9 88 B K T
Hh o B e A O BE

2.1.4 GO 53 & KEGG 38 % 5 73 A7 AR UG ik
% JH R iE S (hitpsd//www.r—projectorg/ ) 5 {4 clus-
terProfiler GO.R 4 {4 J&& Perl i & X 36 ¥£ i 40 5
LDH (38 44848 HEAT GO 4307 . I8 H clusterPro-
filerKEGG.R #fi 14 # 17 KEGG Pathway i % & 4 7
At ARl 4R PR T (EL 20 B A0l i AR R AR
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bR % 2 A & FNA YT LDH (0] B 149 25 ¥y Sh BE S 15
53 ML

2.2 {KSMSEIGIGHIE

2.2.1  ZNURCH AN BRI B IR A U
1 % SD KR 4 5 3% E 244 30 mg/kg
M 7 SRR B K R, A B Ik AR BE L 75% 2
BRI S min, BB TG, DM & KR, 35
TF9EE , 2 8 o8 BEARE A JRCH A i) 25 2 AR AR 41 20
WA LUHICTHE PBS WYk 3K, B9REE 1 mm® K/,
A5 mL 0.2% I %Y e Ji it 0 A6 9,37 “Co T+
IR, =5 A 2~3 h, RFT4141 30 Wk, 45t 200 B4l
JiL 975 3 0, JE 1 000 r/min B0 5 min, 850242
9 em, KB B, & 10% 864 05 L S 19%30
YU (7 % R /485 R ) 1 DMEM 55 37 OB Wi 8 19 4R
OB MM E R IR A AR 25T MR SR, i E A
fEIR KT FRH (37 C.5% CO,)HETE 24 h 5 Uigz4l
LN A 50 5 I B 0 R A, ) 3 S R AR A T
S — R, Z 5 R 2~3 d R — R, A AR
20 LR 1 2 80% J5 WL HE M i, 38 2o 41 i I 2 2 W 5%
LA Collagen [T %9 5¢ S e €0 E A7 %0, %5 7 1)
Jei , U B = AR AR B A A T R S S0

2.2.2 JIMEARE A A R M A R IR TE
B AT R 2 g/mL,

223 TMEMES 1 A& SD KR 16 H ik
7P MR SR T, i B AL R 1 43 O ok k3 A AR
& R AR BRI b s 5 A
AR I B A5 ROR) B A R0 IR kT A AR S S %A
P50 (1,186 g-kg™-d™), JF 4% A (70 kg) Fl K B
(200 o)A 1w AT 3 A5 A0 it K R 80 i 29
7.35 g-kg'-d?, FEAHOCHIE R BT, K B ) A
)16 R A5 R0R0 B 5 A% ek BUAS Y R BRL 7% 24 10037 T e
L R, KR ZE 2R 36.75 g kg-d, W
45 I B 25 W TS B HE 18.375 mL-kg - d™, AR B K 4
HEAF R A PR A R PRE S . BEE R TR 4
251 h g, fii FH 3% 1 B B2 4 RR I, I8 3= 3 kR
I, H R FE 3 h; L3 000 vmin Z02E42 9 em 4 C
FAF B 15 min, HeACHE MG o B A5 4 I 41
WIRG A ME 25, F 56 CRtEaR/K VA it
B 30 min KiE,0.22 pm AL IE RS HE R , DR AETE
1.5 mL .08 W, MUFFRIC, BUCE -80 Crk A8 R 17
#H.

224 @R RIS A 10 ng/ml By IL-

17 9 DMEM 15 32006 28 3 4% &M 0B 40 e it 47 1%
I¢, 401 24 h 1SR IY B R A0 R AR AR AL
T ] OB T R e W e 5 LA 2% Collagen 1T %2
28 N Y 10 35 T A L O UL 5 40 L3R AR 1 O
225 EIME RN AR A L) 5x10°
Aem?® 0% BEFEFP R 96 FLAR 230 i A 200 L
& 0% 5% 10% 20% 40% .60% .80% ,100% 7
2 1fiL 7 B AR IR 24 h, THUS K 510%
CCK-8 1y 100 L B:fih 3% F A fLHr ,37 CHEH
2 h A AR ORI P FE 450 nm Kb B4~ FL
I I ' B {E (optical density, OD){E . & I 41 g 1%
P oM 8 20 135 B . CCK—8 S8 35 4 i i% /1,
MG F1 (% ) =[ (550 FL-25 (1AL )/ (W IR L =25 1
fL)1x100%.,
22.6 SR T L P3 AR MR A0 i
MLECF F IR BEAL 43 B8 5 21 . 25 X R S 780 56 i
0 R 2 A A R AR R i L R AR AR R 2 )
BRI A7 A A ARG i 2 R e 2 (R AR rh ) i) |
Tl 5 25 A A A (TR AR R L) . BRA
FIX HRZH AN oAl 4 23R A IL-17 T 30K B HE
V1) 95 WA A M, TL—17 1 99 200 i ) £l S ] 9k
JE 5 2 B s 1 s T A AL A0

2 HAR T 07 A0 < 25 0 IR EE . 20%%5 1 1L
i +DMEM ; B2 5 % HE 45 . 209% %5 11 Il 3% +DMEM+10
ng/mL IL-17 ;{7 38 21 . 5% 7 25 L35 +15% 75 1 1fiL
H+DMEM+10 ng/mL IL-17; 5 & 41 . 10% 7% 245 1L
H+10%%5 [ L7 +DMEM +10 ng/ml IL-17; & 7
40 . 20% % 25 L35 +DMEM+10 ng/mlL 1L-17,
227 AU LA AN A B TS A Sy T
TE A5 U 20 P01 B0 A 0 B LN A L L Sx
10° A /em® (%5 BE B FP 2 96 LA P, 52 bR T 1
J& B 10% CCK-8 1) 100 WL FEafH: 77 3 A £L
B, 37 CHEH 2 ho ff AR ORI 3% K 7E 450 nm
Ab I REAS LAY OD {8, T8 40 M3 /1
2.2.8 AU LB AN 200 A SR S A
it 31 A WS 45 ZH 4N, PBS #hk 3 3,1 000 t/min,
BLOFAR 9 em,3 min WAELNMETIVE . MA 1 mL
T0% 1 TV 1 £ T 15 72 40 i 24 by FE B0 2 3k 2%
bR CEES A 200 L ik Y BE (PD) TAE# ,4 C
WG 5 30 min. B U KON AE B LA DU
Pl ] 488 nm G & FHOGEMA , HH 630 nm i 38
F AW, 38 sk FSC/SSCHI AL I AR 10 000 A4~ 4 il
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2.2.9 ELISA Kl & 2H 40 i 1L-6 YKL W&
A 10056 B 0 A0 i Y R, 4o S 8 s o L R AR
FEAKL A 2D B e RO R & U I 0647 . A X
1E 450 nm AR I &L A C R EE OD i, LAbs
YHE S AR B R A A, OD Ml R B A A, £ Curve
Expert A #4750 01 B R

2.2.10  SEAT 262 i PCR K I 4% 4 40 B8 p—p65 .
MMPO 3R ik R Trizol 3875 42 HU45 40 40 i
S RNA, e BRI HR A Sl W] PR T30 e S S i 45 3]
cDNA MR B, 38 - a1°F .95 °C,10 min;
95 °C,15 5,60 °C,30 s,40 GER, i firk il £ 50 7
60 C- 95 °C, M4 27229 B35 H b mRNA AYH
Pk, BN IEG Y H AL E R Y R A BR A
w4 514 8 . p—p65: IE ] 5°-CCGATGCATC-
CACAGTTCCC-3", JZ [l 5°=TGGGGGCACGGTTAT
CAAAA-3", K156 bp, MMP9: iE il 5'~AGGGC-
CCCTTTCTTATTGCC-3", JZ 1] 5°~CACATTTTGCGC-
CCAGAGAA-3", K J#.112 bp, GAPDH:IE[i] 5-TC-
ACTATGAGGTCTACTCGG-3", )X [f15'~CATATTGCC-
AGTTCTTCGTA-3", K J¥ . 141 bp,

2.2.11 Western blot 7% Il % 20 p-p65 MMP9 [
Fik  FHAMETH 24 h 55 L3, PBS WeigE A
2 e ORI R PR R R BE S (PMISF), oK | 246#% 30
min J& 12 000 v/min, B.0¥F4 5 em, B0 15 min, ]
B3I A ZE v i, 100 C4 B 5 min 5 A -
80 CHAT ., 1EH 8%~12%1) 4y B B HEAT HLVK , Bl J5
WEAS 2 PVDF B Ll F 5% 58 5 03k 5 4]
1 h 5 IARG B S B9 —$0 (1:1000) LA 4 Cit K,
TBST % ¥k 3 ¥ ,8 min J5 R B G 9 Bt (1:5000)
FE 1 h, WM TBST YeMs A ECL # _E#L

B35 . WZH GAPDH, {# ] Image J #4473 # p-
p65 MMP9 4 H A XS Rk it

22,12 GEitreartr SR BRI “aes” SR FISPSS
25.0 Gt F A AT A3 B, W R TE SR Ry 25 5k
AR E T 20 (ANOVA) 4118 5 9 e 4% FILSD
Ao 36y 5 AN R TE SRRy 25 551 SR B R 596 5 A
KK ML 0=0.05,P<0.05 £ 2R A G #E X,

3R

3.1 MBHBEHHER

3.1 R E AR A IR YT LDH B AE # S Y
Wi L TCMSP %4 5 & BATMAN-TCM %5 4%
JEE R BRI 28 SCHk b TR JE L 0 2 Hh R Ah 3 B AR A
19 Fh 254 it 295 FhiGE Ay, W 1A, E ad
TCMSP %4 2 3K B K. SwissTarget %4 J27 T i) 71 42
SLZE UniProt B4 FE AR Ak 4b 21 753 5] 257 A~ 7% P
J AR FHE 5 i 33 GeneCards ,OMIM %% 415 J4¢ 44
LE15 3] 498 > LDH % 8 5, Nk ok 3% 27 2k 5 0 5
LDH W35 52 4R ¥Ry 50 4>, WKL 1B,

3.1.2 kg A A AR T3 LDH 1) “2iY-1h &
Yi-$ i bR I SRR R HEsC AR EAR A Cy-
toscape B TR < 245 W) — A G W) - 0 B AR I 4%
B, UL 2, Horfy d i SRR SR 25 W B Ay 0
SEAEHIAR , B ] “CentiScape " i 4184 R 7 1Y
{8, BB AR 4R R & P BB DI RE MRS, fE2y
WA B Wy — T s B b I 45 AR R 2 R 4% 1)
RS VE S A NS S Y (LR N WA SR 1 S N
TFE DUE A F AT, R T 0 vk 3 A
AW LDH v & 4% F 5 e,

3.1.3  hnkph G A AR AN T B LDH 1Y PP R 4 &
Bt MR AR AR B K AR A5 0 32 4R AR B A
STRING %4k %2 , K 8 (A Fh 2535 b “Homo sapiens”,

Bl 254

B 1 mEBEFEZPARNEERAIDFBERARAY-KREBRZEBR
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B2 MEkmiESESTFH LDH B AL & Y15k $EAR 7 I 45 1 B
TE < P 20 074 AR LDH B S A P, ¢ 653 A QSR N b 030G 2 A 370 305 A i 3 B B A

¥ Settings 1% 4 “high confidence:0.7”, Hfth 2 B {4
FRERIA LS 275 PPL 2% JF-F A Cytoscape #fF4:
il PP o 2% &1 I AT 190 2 40 0 o3 B, AR08 B 1 K
Hh S B R A O B 1 AR BAFTAR o I IR 4% 1Y
JEAE T LN 13.4, LAk bk o 07 2 1R A% 00 HE 2 1
16 4>, W&l 3B /R, 1L-6 $E 2K [ 9 B 8 5, 48R
Fe T RS2 IR AT 25 AR 45 R T 10 LDH A% 0 88
3.4 R A AR A R R 4y -LDH HE 5 GO
IRe S KEGG M 40 #r  J#id clusterProfiler GO.

R 4 7 S Perl i 5 X 1% ¥ 43 5 LDH /Y 32 42 4 45
AT GO ZrHT K EL 1 294 A= ¥y T fiE 22 4% 41 o) fik
DL 70 B4 IiRE, anlE 4A s . W clusterPro-
filerKEGG.R i 74 #E17 KEGG i i & 4/ #r . WA
4B IR KEGG & 82437 v IL-17 A 515 538 B
B 1 B R T e e, 42 HL T RN G RE I

3.2 {KSMEIGIGIE

3.2.1  ZOMRBCH AN K R AR R S R A
BT A0 R AR K AR S R R TE I 2 A WL

HMOX1 18]
ICAM1 19
FOS 19
EGF 19

i
el

VEGFA

HHHE

B3 mekdiEHFEST T LDH &9 PPI WEERZLEBES
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