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Abstract

This paper studies the Mechanism of Action of Mongolian Medicine Sendeng-4 Decoction in Inter-
vening Knee Osteoarthritis through the p38-MAPK/NF-kB Signaling Pathway. Methods: Sixty pa-
tients with knee osteoarthritis who underwent total knee arthroplasty in the hospital from January
2021 to December 2023 were selected and randomly divided into two groups, with 30 cases in each
group. The age range was 40 to 80 years old, with an average age of 57 years. The expression levels
of p38-MAPK, NF-kB and their phosphorylated forms, IL-1, IL-6, IL-1, and TNF-a were compared
between the treatment group and the control group. Results: Compared with the treatment group,
the expression levels of p38-MAPK, p65-NF-xB and their phosphorylated forms, IL-1, IL-6, IL-1, and
TNF-a in the control group were significantly increased, and the differences were statistically sig-
nificant (P < 0.05). Conclusion: The research results indicate that Mongolian Medicine Sendeng-4
Decoction has a significant effect in intervening knee osteoarthritis through the p38-MAPK/NF-kB
signaling pathway, with few adverse reactions.
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P 22 15 5 75 =T I SO AR B AT I BRIK 22 25 A% 50 -4 17, ERDUR 254008, WsOEAR JIBRF 111
BET55. ATTIEE, B, RIRR AT [ 7 oGERmH . Gl MR, BE. B 3h. R
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PE, OTK, WREMEE, MIERRE. JIBRFRRE. 5. M. B k. B 8l BAE . BEEEIA, B
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2%, AR, Bk, o, B, BT, T, WRIR, W, O, BeEEE, MET. e EE. R=RL 1kYS
2 FIEHMKR, AP, EOATIGE, R0, S0, FEE, M5, BATHGSE. e Tk
T, OMERE, MERE. REEMAN, WIH, EEIE, FRMm, I, RRIHEE, Fiadu, BE, BE, TERORE,
B, B, i, kedd, HAr, PahirEskE2].

JAR 5 H I 555 4 (Kneeosteoarthritis, KOA) I R 2 BIAIE I 700 « EAE. a2, ™ H A Al i pl
KT, P2 R W . HEEIRRREAL3] (B )NRE NEIEE, YeEith, <5
R, B REERATHEIR IR R I o

TH R 5 SR O AR AR DR R, B4 R BRI B T R IR . K2 4%
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Figure 1. Comparative schematic diagram of osteoarthritis and normal joints
B 1 BXTRREEXTHX L REES

T OB AT DL T SR B MO R ARG 0L, WE B B TE, WA, A RER K
RO, RATNIEEAA, REENRIE. SO N SR R RAE, T HE— 50 DT R IR A DG
R AT = AL S Br 7 . Bltn, XHEWIEFHE. giR 7 ERAEKEF. SREARELEMEY. 8
A W B B8 0 RSN BP0 TR, WEReE G . ES, SERE T
FHOGS MR R 28 AR E e A BRI T A, e B ECE B . B ORI E R B Sk A 5],

p38-MAPK & Hi Brewster 25 A\ 7E 1993 fEHF 5T S 500 F1E (A4 F IR INHs BT R IR, J5 R SOR I T
EAEH AL P2 MAPKs 2 —, HMR SR INK AL, 8T REses & BB
(polyteintransferase). H Hl /&I p38-MAPK G 5 Nl ik, HopAn BA KM L —. P38, P381.
P382 7E % M ZH 2\ i A2 7E, P38 B #RULAH P A2 AE, TR 41 rh 3 242 7E P38 (1] 2).

MMP (Matrix metalloproteinase, &)1 < J& £ F i) 1 T-7E A W i b 75 22 CAL ZN 2585 R B 1 14 B
AR BV EMER, R4 . AMSME AR BA W ) E R AR B LS, BB EIER6]. —
HHEHE MMP & A, 57— -5 8E R AR 110 7= A4 — 2 A G, s 4 i i e K
o 50 TSR IR T R PO AR DT B I R R SRR 2 | T30 2 5 4 B g
A B DT 5 SR B AN T PR RGO, R B T IR AR IE OGS AN T RERI KL, BRA S EUR
RATH R RIIRE

MMP 75 WAL 15 5B R B i 6 R A AR v DA IESE B 5 T [7]. 1EA—RSIE AR, MMP Af
PG5 B RT3 1 2 B R 43 B 1 SR AN A S5 () R A J50), AT 5 A 51 2 B 1 /K AR [8] . MIMIP-3 %if
F LR 3 B B B A i B, MMIP-13 R TR I S AT 50 B B A [ 9]« AE I RN K 1% #E e, PROMMP
FMMP (8 B B S [10] 0 7EB 51 5 3R 5800 B o 2 3 0 P 00 =8 2 R T 001 A i o A 3R 0 1)
MMP-13, FEFEMIC R PIAR R, FHAERYEREAE Y2 . MMP-13 G814 58 1 5 S0RE i 5 ) i
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Figure 2. Diagram of the p38-MAPK signaling pathway
2. p38-MAPK {5 S iEKE

Hrr, W NAMRAEF AN MMP-3 5 OA HH A G, —J7 T ] B A4 Rl R AVE — 2 ME
I, WE A28, RS, 55— Jrmal a2l TERE N, C sk HRERIFHMES MMP-1. MMP-
8 S5 5L 4 B R BRI R, AP s Je s B P o LR I AR W, BCE IR AN F T MMP
FROBG N, 5 Rt T A o AR e AL A (R 2 MMP 5 TIMP 22 J8] B AN 45) £ F AN
[11]. BhAb, B 11 Bl s A, MMP 30 b 8 (45 IR TE TIMP, $0i1 Bir
H MMP [12]. H A EE K2 TIMP-1 0% MMP-3, MMP-9, MMP-13 [13].

NF-xB @0 S R B . 4EE 7 gEMBRB o0 7 R T R ER AR AR KT
SRRV KR R AT IR, XA i S R R R IR B O R R . @ s 2 A
MR, NF-«B Z5ZMAEYERE, AR, RAERMN, HMRET:, MgErkA. BuER: 2/
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Figure 3. Schematic diagram of the NF-«B signaling pathway
3. NF-«B SR RERE

YRR RIS, S, N, AR o, IL-18 F1 TNF-a 557 fif 1 40 i D5 77 D81
PR A A A — S S UE B R R B AU [14] [15]. IL-15 RE RS B i 7= A= i 1) iR & E2 (PGE2)AH
IR N g 4 55 2 AR SRS, AR AT — FR AR M DA (R 20k, AT S AR OG5 T JRL PR 9RE S SR, B84 K
I SR R A TR AT AR A P B 4 M 185 2 20K 25 [16] . TGF-BL &5 2 Btk 40 Mo IR T B A Bk e 35 0B 40 i 1)
AR AT 2R R A BT IL-1. 1L-6 A AEE[LT]s BRE AR ALK R T IGF-1 n] {2 i 56y
CE ML 7 G5, R rT R AR D e R o, {4 A 2 BEAN LAY AR S A A B, AT A6 D7 R 15
FMEE, 1 TGF-I. IL-6 %5[18]. ItAk, A VFZ Z MM+, Q1 IL-10, CHESE0 & R i J5 & [ A
REARPEERMIER, 08 R0 71 W2 [19]. A 7RRW IL-10 fE5E N EE KIS
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T RT3 BT A P JEAR T B AR K o4k, R T IL-10 94 FI[20]. Hulejovah 25 N FIRFFIESE, 7E
OA B WIHCE T, 1L-10 43 Wh/K 1WA HCE R & A iRl i 234 m[24].
A (BERATEPEIRT 5 p38-MAPK/INF-xB 55 @S T TAI/E-ANLEEY mZEAHRET-4 H0T.

2. IsFRM ST
2.1. —fRBER

it AR L T 2021 45 01 J1 % 2023 4 12 JIIME], 60 AR BeibAT IR H 50T R AR B 4
RIGITHIEE, LL40~80 D ISFEE, 1 ¥ 57 B HIERE, FEA 22 4], Lottfy 38 Bl BENL M4l &
30 N, TR 1L B, Aobk 19 B, iR AR, X AR B B IS I, BRTE SR E X
TSR E RN SIS WbRE[22]. AiEbrifE: O $% 4 WGP B O 293 2K (23], #S2 F1 sadk Fe 4
@ RAMEGI TR R T RURAE . HEBRARIE: © HEBRA JOE. e RIS MRS RER S @ HEr
19 JE A 2 I I R O TR IR AR B AR LR BRI 2 B A RO LI 2 O HERRATRE IR
IR SRR T BERR AT 10 8, AT 77 26 L7 5 B 7

2.2. EZEMUAFFRAF

FEAEE: NP TAES (A BIG X ERREER Y55 %) CO, 4R = F (1L AR 19
RHEY P AT PRA 7)) 188 5385 (Evident /A 7]); —20°CARIRVKAR (b 58 IR T B4 PR A7)
EOHLCEHE S A PSR A IR AT —80CUKM (b BBk R IR A T); Bk g K /it &
Gi( B R AR A PR A A & S B O L EERR T RBHE A R 518 5O0 BB (Evident 2 7]);
PCR 1% (3%l Agilent /A 7] Stratagene Mx3000P); F=ZZia5f: it RNA FEHGAA S (LA b & (i) A IR
AF]); RIPA 2R ( EEZ RAEVMFHEG IR AF]); S B0 6] 57 (6 28R w4 4 (MerckKGaA)); PMSF
(FE A RAEDRIHEA TR A A).

2.3. AT REAER IR IE 5

A ICHT BT AR A 30 BURRIAT BV T R B I B R BT G AR LS, I
I AU ¥ 30 451 £ (R R SGT (R FR A EAT X HR AL . TR UIBRAABIREAR ST, AN/ 2 W78 215280
SIREA AL B, AR R A G SR A T B AT DI RI A . BT RCR R4, Uik, 58
15 FORRIbRAS, SLRIPEEBAVRAFAL, UFARE, SRJGE-80CHIAREN, RtsAHIRNBE
A, PRATHEER, DL AR Z .

HAFARCEY: EH] 200 mg EAS S EAE TIKGHAR L, HHEFAESUK 200 mg FHCE 4
HETTF, RERHLIH, A 2 ml MHEE T, ARERER, IMABERABTE GRS, (82 [ 5E T K
¥ 80 IRIRD IR EE 6 735, A FHA R —ilE, [ H R B AW IRPCE AL L N 600 uL RIPA
R, BT UK A, WH28hEs— s RSN 4CRIESLHL, L 3000 r/min, &0
P42 10emy BT Bl LR, bhid g, B T-80°C NA R,

2.4. SRR SPSS 21.0 SEH#ITS T 947

THRBURER A + Wl ERoR, A HEBCR M SLREA t 525, P < 0.05 A 4ttt L.
3. &5

FHFBIE OGN T 4 1 AR 2 Fos.
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Table 1. Comparison of the expressions of p38-MAPK and P65-NF-xB in each group
F 1. %&4H p38-MAPK, P65-NF-xB FIEXIEL

iR n P38-MARK NF-kf-p65
Xof HEZH 30 29.55 + 4.47 25.48 + 451"
HITAH 30 49.43 £5.37 37.36 + 4.942

e 5XHRELEL P <0.05,

Table 2. Comparison of the levels of inflammatory factors in each group (X £ S)

2. SHRKREETFKEXFEL(X £ 9)

20 5] n IL-1 IL-8 IL-18 TNF-a
Xt HE2H. 30 20.88 +11.77 18.16 + 9.47 24.09 + 11.45 22.61 +12.46"
VRITH 30 62.37 + 19.70° 40.61 + 18.70° 50.80 + 15.342 56.97 + 19.59°
VE: SxriE R, "P <0.05.
4. #Hg

FURG-4 I FEEEBNEY), HE, BRSNS [24] [25], W RIBHERT %A BE 1R
JSTER, FEHERRSBEERE TR 7R T-1-4-D-H . #ETH. R, 3R)-NEAMMEER. MiX.
FET MR RS EREAR[261 N LA b 7 R RO i 2 IR, B BRI TN 5 2
B4 Bk, HRER[27-[29], BETE]R. BT, QR,3R)-WAMEE. T . HiFRMH
FEEATEMN. PURTEE. WE. PUNR . SRS GIER. FENARIER “F7 AN S8 —
FhaPE R, RIRIEBCNM™E ., AOIRE. AHREESER S KRBT RAE— R OREER. . A
TR A, BIAT SUEAUR S SARBCATRIT S T

SUTEAHRAHEIERNAYERE, Ge ARG IR, A3 NS AR RCT T, 6 Ak
TSN REF 1T BT BT R Z R T2 ER R, B BRIV E N DA n = f1 A
FPI AR, RIETT 26T A IR R BRI A, SR EE N EEE K.
PR , T NI 5615 B D61 R BB 2408 8.1%, 60 % LA b rbr 248 AR5/ 5645 4 B % i 50%,
T2 L S £ R A V5 [30] o BRI B M ST A A2 DISCAT O AT PRIR AR | I R S8 E R o 5 BLRFAIE
ORI BIR[31], IR, p38-22 24 JF % A I B IR IS 5 JE B 7R IR DG4 M 4 % B v 1 TSR
FRZ ISR E AN, ] A A BT FUIE SIS 5 38 B S R T PR DG R B VA OC[32]« NF-xB (55 # £
(22 VAR IR IR T B T A I B B, (E R AR IR R PSR B, A5 5 0 st O & W 7E
BB H IR 28 RO N R BRI [33]. AR Z MW FU4R i [34] [35], TENUMARSOGE R SH, p38-£2
ZLEIE A R R RR BB IR 115 5 1B — B, MONZE S BRETFE, WRITE eI B T 4%
RAE R AT B, EIRRIET R B EENE X, Bk, p38-22 2455 1h [ B TR /1%
N 715 5 M R AR I R LB B

AW T A RR W, EXHRALELER, VAT 4L p38-22 4 IR Ak (1 i R 1 (p38-MAPK) /4% [A -7 (NF-«B)
P65-NF-xB f Hfg 1k, IL-1, IL-6, IL-18, TNF-o Fik/KFHARKIRERIRE, X —45 BRI A
-4 %t p38-MAPK/NF-«xB 15 518 25 T T O¢ 1 5 PR R IAEH

IR, I S 2H R R AP E S R OR, SEARE -4 i RAFE T PUEAER, s T &%
BB R R RE, BB T SRR TR, RN R T — 2 i RAEF[36]. I HER AR
-4 AR R o SEARRIE -4 i T IR B R 27 S D) o TEFR R T M T & I IR
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