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Exploring the mechanism of Dieda Yifang prescription in treating post-traumatic knee

swelling based on network pharmacology and experimental validation
LAI Changrong"’, ZENG Zhanpeng”“, WAN Yihui'?, LONG Lili"?, ZHENG Weijie’, ZHI Yuesen’
(1. Guangzhou University of Chinese Medicine, Guangzhou 510006, China; 2. Panyu Hospital of Traditional

Chinese Medicine/Guangzhou University of Chinese Medicine Panyu Hospital, Guangzhou 511400, China)

Abstract: Objective This study integrates network pharmacology and animal experiments to systematically
elucidate the mechanism of Dieda Yifang prescription in alleviating post-traumatic knee swelling, thereby
providing a theoretical basis for its clinical application. Methods Potential active compounds and target genes
of Dieda Yifang prescription were retrieved from the TCMSP database. Disease-related targets associated with
post-traumatic knee swelling were collected from GeneCards, OMIM, and DrugBank. Common targets were
identified using R Venn software. A "compound-target" network was constructed with Cytoscape 3.8.0 to identify
core bioactive compounds. Protein-protein interaction (PPI) analysis was performed via STRING, and core targets
were further screened. GO and KEGG enrichment analyses were conducted using R software. Molecular docking
of key compounds and targets was performed with AutoDock. Finally, in vivo validation was carried out in a rat
model of knee injury. Results Key active compounds of Dieda Yifang prescription, including quercetin, luteolin,
and kaempferol, were identified. Critical target genes such as MAPK14, TNF, IL-1B, IL-6, MAPK3, RAS, FOS,
and AKT1 were significantly enriched. KEGG analysis revealed that the prescription may modulate multiple
signaling pathways, including MAPK, TNF, IL-17, and PI3K/Akt. Molecular docking confirmed strong binding
affinity between core compounds and targets. Animal experiments demonstrated that Dieda Yifang prescription
significantly reduced knee swelling in rats (P<0.05), outperforming both the control and positive drug groups.
Western blot analysis indicated that the prescription markedly downregulated the expression of p38 MAPK, Fos,
AKTI, Ras, and MAPK3 (ERK1) (P<0.05). ELISA results further showed that serum levels of TNF-a, IL-1f, and
IL-6 were significantly reduced in the treatment group compared to model and reference drug groups (P<0.05).
These findings suggest that Dieda Yifang prescription effectively suppresses inflammatory responses and regulates
the ERK1/p38 MAPK/Fos/AKT1/Ras signaling axis. Conclusion Dieda Yifang prescription alleviates post-
traumatic knee swelling through multi-component, multi-target, and multi-pathway mechanisms, primarily via
modulation of the ERK1/p38 MAPK/Fos/AKT1/Ras signaling axis and inhibition of key inflammatory mediators.
This study provides a pharmacological foundation for the clinical use of Dieda Yifang prescription.

Keywords: Dieda Yifang prescription; Post-traumatic knee swelling; Network pharmacology; Molecular

docking; Animal experiment
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cellular response to
oxidative stress

response to radiation

cellular response to peptide

response to metal ion

membrane raft
membrane microdomain
caveola

plasma membrane raft

cyclin-dependent protein
kinase holoenzyme complex

apical part of cell

vesicle lumen

external side of plasma
membrane

protein kinase complex

cell projection membrane

qvalue

20

8.00-07
1.2¢-06
1.6e-06

DNA-binding transcription
factor binding

RNA polymerase lI-specific
DNA-binding transcription
factor binding

nuclear receptor activity
ligand-activated |
transcription factor activity
pattern recognition receptor
activity

ubiquitin-like protein

ligase binding

transcription coactivator
binding

protease binding

cytokine receptor binding

cytokine activity
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-
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o
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Lipid and atherosclerosis {

AGE-RAGE signaling pathway
in diabetic complications

Hepatitis B

Fluid shear stress and
atherosclerosis

Kaposi sarcoma-associated
herpesvirus infection
Prostate cancer

IL-17 signaling pathway
TNF signaling pathway
Hepatitis C

Human cytomegalovirus
infection

Pancreatic cancer
Toxoplasmosis {
Bladder cancer

Small cell lung cancer

C-type lectin receptor
signaiing pathway

Endocrine resistance
Measles

Epstein-Barr virus infection
Chemical carcinogenesis -

receptor activation ve
- P 390411741
Apoptosis 1.0015806-15
20031600-15

Colorectal cancer
30047400-15
Proteoglycans in cancer 4008200-15

Cellular senesocence {

Human T-cell leukemia virus
1 infection

Th17 cell differentiation
Non-small cel lung cancer
Platinum drug resistance
Influenza A

Pertussis

Chagas disease

HIF-1 signaling pathway
Toll-fike receptor signaling
pathvay
Osteoclast differentiation
P53 signaling pathway
Chronic myeloid leukemia
PI3K-Akt signaling pathway
Tuberculosis {
FoxO signaiing pathvay
MAPK signaling pathway
T cell receptor signaling
pathway

°
3
8
8-
&
8

i

B 6 KEGG il i§ &4

AN K I AcsE H 3 A AR S I PRI IR
27 DFXNEE

AT e B FT — 77 Degree {H fi =1 19 5 4>
KHIEPER ST : M & (Quercetin ), ARBRHELER ¢ -2
(Luteolin ), [l 4% #y ( Kaempferol ), X ¥ % & m
( Wogonin ) #li 7 % ( Naringenin )5 8 /MZ .05 . ¢ o
MAPK14, MAPK3. FOS. AKT1, RAS. TNF, ¢ e—
IL-1B. IL-6 #4740 F X2 00k, TH5 1 me ik 4h

TR, —BOAH, FRLIZEGRE <—4.25kcal/mol \
e A 04 A . <o5.0kealimol B 7 BRAT —Jr il 9 £ ERK1/p38MAPK/Fos/

A RIS A . <7 Okealimol gy AKTURaS {F S R IO i K A AL 78 T

SRAVAES A EtE. MHRAER (WK 2) WoRBk  MAHEEERE . K a0 a5 Rt 1T A Ak 2
FT— 07 B SC TG PR W S O AR R B B (& 8),

R
)

BEXTHMTRIN —> ¢ BT

HAERR (TNF-al IL-1BL IL-6]) —> BPEREERZ
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®2 RO AYSRORENET S EE (Bf7: keal/mol )

75 k& /s MAPK14  MAPK3 FOS AKTI RAS TNF IL-1B IL-6
1 Quercetin -9.0 -9.3 -5.6 -8.0 6.7 -9.1 —6.7 6.4
2 Luteolin -8.5 -9.3 -5.5 -8.1 -6.6 -9.2 -7.2 -6.7
3 Kaempferol —8.5 =7.3 =53 =7.7 —6.6 -9.1 —6.6 —6.3
4 Wogonin -8.1 -8.7 -5.4 -7.7 -6.5 —6.5 —6.6 -6.3
5 Naringenin -8.1 -9.3 -5.3 -8.1 6.4 -8.7 —6.9 -6.5

Yaf ¥

MAPK3-Luteolin

E L?,_g{ =N

MAPK14-Kaempferol TNF-Kaempferol

MAPK3-Naringenin

: fjfo R

MAPK3-Wogonin

£

TNF-Quercetin

MAPK3-Quercetin

TNF-Luteolin

B8 o rHEE

28 HYLRWER

2.8.1 BAT—FHAHREMXT MBI IR R R
FHEE SN 677 22 0 A PP = 20 DR BROR 5 A e 5C
WERN A, G RR . O] 328400
F (F A =95.054, P<0.001), #ERARJGBET
JEIA Bl S B (R HE S S R T R g, Q4] &=
RN (F 48] =5.597, P=0.015), FHIA[HE
Wb PR [ R AR A Ge it 22 5 R IR] x Ab 3 Ag
BN (F28H =34.091, P<0.001), Uil
[Fi] b B 20 1) R AR AR A A AE S B s DA
B MBARE 7K. 14 REARBEAE YK EF
TR (P<0.05); BRAT—IrdHAARE 14 RAREAR
JEMR . ARJE 2 KT RAHITFFE 23.9%. 13.9%
6.7% (P<0.05); QL. K14 XK,
B AT — J5 21 Ji A8 5 3 I T 0T B2 KT Ik 4
(P<0.05). W33,

2.82 IT—F KRR ME P KERTF AR
RN =Ko AL

2.82.1 XERFAF WE9 PR, XFHAK
LI Y3 48 i 7 TNF-o, IL-1p F1 IL-6 /K 5
EFE . &AiRIT e, IHB A 5B —rdl

&3 REMOMBESCT A1 (X+s, n=6, cm)

AREHR AF2K ARFETR AF14R
X B ZH 5.20£0.28 5.08£0.26 4.97£0.31° 4.92£0.29°
W IEZL 5.08£0.26 4.82+0.34" 4.67£0.33"  4.48+0.38"
BeAT—J541 5.13+0.40 4.53£0.50° 4.18+0.32"" 3.90+0.20""
Fups Py 5.597,0.015
Fuis P 95.054,<0.001
Fow, Pyy  34.091,<0.001

Ve LT, FR S AT Y KIS, P<0.05; "R
S5ARJE 2 RILE, P<0.05; “Fm 5ARE 7 KL, P<0.05, 4
[ b R, T 3R 5 % IR AL B, P<0.05; © K B Lk 41 L8R,
P<0.05,

AR S K2 R R AR R R, Hoep,
ERAT — A BRSO i o 3, FL TNF-a,
IL-1B F IL-6 7K F- 347 5 2540 5% He 4 0 90 It 1k 22
( P<0.05 ),

2.82.2 Al EE AT XF ML 2 B T
P AZ oI S AT 2 1 B B0, 25 5 (1B 10 ) o
5T A I, KRR ML % Y p38 MAPK., Fos,
AKTI Ras 2 MAPK3 (ERKI1) A& 3576,
EAT— TG, XESCHE S E AN &
WEEIR, FL S KT X BRI A Lk
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F o - = 80 *HKK
Ezo- =g .Eso *k b
5 - g — £ 607
g gzo- =T 240-
10+ . s g
& £ H
R aral L o e
z % i N 2 8
L8 4 L
A B c

B9 AT — 5 X R B i JRAE PR 7 B
B Ar BEAT 7RSI IR R TNF-a AT G RE;

I (n=6)

B: ERFT—J7%F IL-1B KPR mT; C: BFT—J7 %t IL-6 K- 5200

SRHRAALE, TP<0.001, "TP<0.0001; SWMRIEAAHIL, TP<0.01.
*%
= l bl | K%Kk l—{**** l*_l
40 I;i 2.5+ |ﬂ| 4 4 S 0
50 2.0- . o I'—-i N =jE 8-
1.5+ 6

—

s

=
o
1

&
o
1
-
1

lh;

h;

1

S
1

1 i

o
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=
o

FOS protein concentration (ng/mL)

T T T
MEE HRIEE BT

B

T T T
MRS RIS RT-5E

A

p38-MAPK protein concentration (ng/mL)
AKT1 protein concentration (ng/mL)
[}
1

B 10 BRIT—Jr R R BUMLYE T A% O3 s 8 K

NM 'IRLLB Rﬂ—fi,ﬁ

o

Ras protein concentration (ng/mL)
~n

T T T
MRE  HBLE R

E

T T T
HRE HRLEE RT-5B4

D

MAPKS3 protein concentration (ng/mL)

C

i (n=6)

TE: A: BAIT—J74 p38 MAPK 8 HRIEREIE; B: BRIT—J7 %) Fos A RIBHINA; C: BRIT— ﬁX]LAKTlfﬁFIZQﬂSE’JE’ Wi; D: 2k

IT—J7 % Ras B FKIKAY W ; E: #BEIT— 7 4 MAPK3 & H R IkR 0, SXFAMIL, P<0.05,

'P<0.05, “P<0.01, "P<0.001,

2 (P<0.05 ). M 1k 21t m] — i 3 b T I 43
K B ESCR BT AT — 74 (P<0.05 ),
DL EZERERWT, BRAT— 5 BEA S i 5
ST I LR B R E R, I 3 R ERK 1/
p38 MAPK/Fos/AKT1/Ras {55l 1% 1 .
283 BAT—F A RXKRAGMBKXLT ABHKAR
p38 MAPK. Fos. AKT1. Ras. MAPK3 ( ERK1)
BB FR GG IR I IE 2% 24 B A4 T 45 5 K
B S B0 & B AT Sk, FRATAR ST E AT T IR
Western Blot 52545, 55— RIS 525 (n=3 ) 44

. FHERRIKCEWT . WS,

"'P<0.0001; M IEAAA L,

Wik H Rz, BT —rd &k S5xF 41 L,
%%m@%%é%‘WE%Wﬁ(Pmow-E%
AR LG, BT — A A RR S — L
FEAIK (P<0.05) (WL 11A, £ 4).
RERE LIRERE, AT E S AT
ST B IR UE S5 (=3, fHHA IEHHZUKI?&MU&

/w_.

UNGE: Y CUN DN k) €W o ol (R g =1
— 8, #SdlmEREE (P<0.001), JHMBIE4H

FIERFT — el Y8 W B A T X R4, HT— 4
BT WM R4 (P<0.05), JiH & MAPK3/
GADPH e T— a2 A Al (0.09 +0.02 ),
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A \/)‘Aﬁ‘(\/’s\@s\&g@& &vzﬁmv@? B o‘\ﬁ ’('i’@ & § & j?
¢¢¢<\@"¢ “& p38MAPKI -—-—---——-.——]41kDa
p3s MAPK[---“----] 41kDa oy
FOs | wmwn enGDED @D e ww @ | 4| kD2
AKT1[ e w0 Ww = = 4 == | 56 kDa
AT 1| - e GDEDED S @ @ | <6 kD:
RAS | # % v amED @S == =8 & | 22 kD2 Ras [mm v~ = o e e == e —| 22 kDa
MAPKS [ e em D @DER @ @mem | 43kDa  MAPS | ~ese=---~-.]43kDa
GAPDH | e e e e e e @ | 36 kD) GAPDH | e e e e s s s s wwe | 36 kD2
B 11 AT R T TR Bl R H 21 p38 MAPK . Fos. AKT1. Ras. MAPK3 (ERKI1) FEHFik
Fp A

e Ar BE— KIS SEES Western Blot 25741 185 B: 55 AT 5250 - Western Blot 4574514l

R4 AT Y R Bl Ak ZH 41 p38 MAPK. Fos. AKTI1. Ras. MAPK3 (ERK1) &%k
B (55— RIS 328 ) (X5, n=3)

251 R4 T 12 BeAT— 4l Fiif P

p38 MAPK/GADPH 1.14 £ 0.04 0.77 £0.02° 0.55+0.01" 366.277 <0.001
Fos/GADPH 1.13 £0.06 0.77 £ 0.04" 0.61 +£0.02" 135.364 <0.001
AKT1/GADPH 1.19 £ 0.02 0.85+0.01° 0.58 = 0.02° 1009.96 <0.001
Ras/GADPH 1.10+0.03 0.77 £ 0.03" 0.25+0.01° 806.339 <0.001
MAPK3/GADPH 1.15+0.03 0.89 £+ 0.04" 0.67 £ 0.02% 187.012 <0.001

e PR SXEA I, P<0.05;

R R AREOR (WLE 1B, 3R 5),

ZE AR, PRSI AR —ER W, Mk
AT — 7 Py fE B R AR Lk 5 S A W
5, HEFT—J7 B9/ s s
3 3 it

PAT—H EFHX P ERE AP R, H
SRR A B A AT CBEARNCHE ) 2k i Ak

7 B S A sl A Bk . 207 kT, Z04E .
B YL S W KA B RAT

SRBAH FAE 11 BRI, PRI T 9% AL HE

RS OBIT—IrM
AR (58 —UOMArSese ) (x+s , n=3)

7 5 JE BBl A 41 41 p38 MAPK . Fos, AKTI,

* RS A H A P<0.05,

G| SR I 1/ R S (U RT= RSPy S v/ N
ZLAE N ALY, RN MY, 8 24

PYZ L AR R, P [ ORI T
ik ) FE B I RS e W R PR S E o B BN 18 i 3T/ = N
FRIMAE MLZ 50 M5 RN TR, w A
KA, RETUBE R, HARMmEZ, o
Peflic 2757 BANRE ST S 5 b ik A I
BRI o BARZG B AE A R I 5
Kbyl Z ik ie kIE IR TR, AR EGE R
FRBARR | 0] JAE BN SR G T RE

Ras. MAPK3 ( ERK1) HHFEik

215 X B2 T 121 BRAT— I F{H PiA
p38 MAPK/GADPH 0.99+0.09 0.51+0.04" 0.28+0.10" 62.354 <0.001
Fos/GADPH 1.09+0.07 0.85+0.09" 0.50+0.04™ 57.198 <0.001
AKT1/GADPH 0.86+0.07 0.49+0.04" 0.23£0.07* 84.981 <0.001
Ras/GADPH 0.93+0.09 0.60+0.06" 0.27+0.09* 50.108 <0.001
MAPK3/GADPH 0.89+0.08 0.37+0.03" 0.09+0.02" 219.552 <0.001
TE: SRR SRRALE, P<0.05; " FR G IHBLIELLHEE P<0.05,
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T L X 4% 2 A AR e, FRATTD A0 i v
FER.ORBEER, LA, DUE SR AL R
S AT — D7 IR 7 T A0 5 b B 1 G g 3
Boye Wit BAE N — PRI LA, *
P PR SPUA LEE 1. ERREE A AU
ifil NF-«xB 1 MAPK {55 5 38 [ 09 906, i FEAIR
TNF-a, IL-6 254248 B T-Hy A= i 200 AR 2 25
& — MR A BT R B 43, i L 45 TLR4/MyD88/
NF-kB {5530 B, WARAAE R s 12 it —
FpRSR AR IR 24, EELEAPIR . BUR .
P AR BT B A AE FH & #5500 IR 515 S0 5 i ik 1)
WARAEH . WE5E R BT 4% M GEsE < 9 ] NF-«B 3@
BRI TL-18 5 S0 g A Y, IR Rk
5 MAPK #5&1%) ERK F p38 1553 % LA &% 1L-1B
HBCR PO FE R 4 i 3R U P2 L DU R AR
REE B EEIEE N 2 —, AT PI3K/
Akt Fl NF-kB {5 538 % LA AR S0 [H 733k ',
W BEAR E 1 W 20 Jf 1) M2 BB AL, i 4 R B R
SHLUEE T, I BRI E T SRR R
SO0 T LR R, RO K Y A &
W3 A3 800 PPARY {55l i, ] NF-xB {64,
RAFR . LR A AL S ER 0 %
SEYEPE R Al i 2 S 2B EVEA, 3
[FIAG) B T BRAT — 5 ia 7 IR 510 S0 J I ik 114 245 3%
Yyt

AW EE EE BT EAE (PPL) P48 53, i 1k
 MAPK14, TNF, IL-1B. IL-6, MAPK3, RAS,
FOS Fll AKTI 3£ 8 A~ 4% .0 0 i, FF ¥ Hoh iy
MAPK14 ( B p38a, i % i # p38 MAPK )
ENZOIFFEXT 4. p38 MAPK J& p38 MAPK %
e i FE A, R MAPK {5 51 % 0 B 5
RSy, TESAE SN R R AR . R
P )5, p38 MAPK i BB i, 1 {2 F 4 A
DR TR, | L 3 o 384 i B 2 UK b
TNF-a il IL-1B /E 0 B2 (e R AT 1, 7] 5%
£E S RE 20 M 1) F4 405 S IR, ) R 3 AR E S
B IL-6 W S MRS PRI RN, HES R AN
JFRE T, MAPK3 (ERK1 ) 7 41 it 3 4 5 434k o
BB, 2500688, Ras fEA—

/N GTP i, J& MAPK Fil PI3K/Akt {5 5 8 1Y
BRI T Fos M A AT AP-1
4 2H BB 28, RIS 22 Tl S AR G JE DR i e 3k Y
AKT1 MJE PI3K/AKkt 38 #% rh AU A% e, = 540
A% SRR Y 2 e e,
A8 B — A~ 02 2% R IR 4 D 4, I8 25 ) JjE O Ak
13 J5 1R RAE K2 e i o

GO &L ITas R, MO & 3% = 4
FRAE SN . MM TR L AR R 2 R A
Wi A, DAL | Lk A A 5 4 i 235 g [X 3
o FOIRE L, W RE W AN T2 R 2 A
B M R SR TR R . R A R
M55 F 2wt — s, BT —Jr el AR L+
TR RE AT 5 155 T AR S PR () % S o 2 A
EIRITEN . KEGG MM B, % iR
JPVEF £ 5 MAPK . TNF, IL-17 Il PI3K/Akt
S S BRI AR O . MAPK {5518 % 2 40 it 1Y
BEMNGESHIRRE, |25 RIERN .. 4
W SR TG E R, ERORTTRGE, &
BSOS, TR S TR, I 4
ZURIR 7, TNF {5538 BRAE S 28 3L 1) 98 3 %
£ TNF-o 532Kk 25 & J5, v i#F—25 0% NF-xB
FIMAPK 38, MR A R0% > TL-17 {5
5 10 J25 D) 3 A1 P 200 i S A RS A T A
B, AEBI IR R R R SR 0 Ak,
PI3K/Akt il % 2 5 P ¥ 4l JL A7 05 . 349 5 -5 ARl
XHHAE S R EA TR 0 BT — 5
Z WA RER, DR X S SR Sl i, I
VAR TR O 1 M i P i o

O3 X 2 25 R W T 3 B A% o B0 A
B S 22 0] 53 T X e 45 A BB I <—5.0kcal/mol,, iX 4&
SRR WIS — 7 1 Mo S A% O R A R A AE
FaE AR EAERT, A A AT — 5 iR 9T B OC T Ab
3 I Wb ik 22 143 — 2290 8 B B ) 4 R P A S 282
LR YGUE AL T 25 A A

YIS LE AR, BT — 7 et o 2 AR
KR ST A3 J5 i, el 5G T Dy RE (P<0.05 )
Western blot 73 HT g7~ , SIS PR MAST BUSEE, &R
GEVTAR T I B0 L RN AT — 5 % P OB 5 3
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% 1 p38 MAPK .Fos . AKT1 .Ras MAPK3( ERK1 )
PRI R, S5, PIRP T R i 2 A
X e (AL, HRFT — 7 O RSCR  E E
T MR 4H ( P<0.05), ELISA il 45 53k — 4
WoR, SXTIRAM L, BRAT—J7 e B PRI A
KB I B TNF-a, IL-1B 1 IL-6 /K, HAL
R TFIEME R (P<0.05 ), X —45 50 BRI AT
— I BAmARN G RIEN, XS5 %R
TS ) R ZE S (JEOGT JEAR I8N ) A ELEDTIE
AT — )7 if I 3 % i p38 MAPK ., Fos, AKTI,
Ras. MAPK3 ( ERK1 ) X6 CHEE 58 A 1Y MLE
Trim (P<0.05), X 3R WIEAT — J5 IFAE AU il
U RAERON, T N TS TR T R EOR
E B OE 5 P4 o 3k BB 2 T 5 [ 2% 24 27 F
R — B, RS T AT — 7l 4 i ERK1/p38
MAPK/Fos/AKT1/Ras {55 5 fill I 59 &85 5,
BRRAE N, M ZZ A R OG5 A0 I I i

{537 & &, MAPK fil PI3K/Akt {55 5 1@
FEASA I RORE TR 1 B B, S5 E A
WAL B BESE W], p38 MAPK Fil ERK
A % A B TR I A A 1) M2 R AR,
M2 I I A0 i B A A R U S e
AKT (8 3807 PR 25 52 M 3 5 40 e ) X 35 o o 7
T AKT1 0] 68 38 A8 97 5 A5 T At A S0 ALl 1R £ -
W0 F AR EhBE 0 R, BkIT— 75 T gl
T R X S G T A, (R e R A AR AR
WE R, fEUERIETHIR MAZUE S,

ZE LR, BRAT— 5 1EIR YT OGN AMY i i
J B i 2 A AR X X — 2 By B 2 L R UL i i [
F14) B — Ilfe AR DR S BSR4 o 2% RIS U™ 4
RGP TR, BT ML GG,
LA 245 AL ] A, TR 21 325 T 550 Q403 i b ik 1)
g B A AR S, PRI VS B 2 NIRRT 2
A HLRL G ARDFFARTE 4% FU — 2 7 %)
P — SRR —IRLRFIT R NS, RSB Tk
FI— IR IT EOC AMG e ik h R B 1y <2
By — 2405 — 2B R AR AL . AR
BRAT — 7 il R P S it 7 B AR, bzl
IO B AV R0 Sh et S K e A SN AN T

ST S D NBET PR, AW AE—
JaFRYE, IEEA RN . LRI AR B
FUH S FR AR AR DS SE R S A AR, RRATY
1 B RABEAS TR AR AL TSI LL 583
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