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Effects of Galangin on Inhibiting IRAK-1/MAPK/NOS

Signal Pathway in Rats with Achilles Tendon Infection
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Abstract Objective: To explore the protective effect of galangin on the inflammatory injury of achilles tendinitis (AT) in
rats and explore the mechanism. Methods: 54 rats were randomly divided into control group,model group and galangin
group,the control group was treated with sham operation, the rest rats were injected with type | bacterial collagenase to

establish AT rat model, and Hematoxylin-Eosin (HE)

staining was used to verify the AT rat model after model es-
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tablishment, The pathological changes,inflammatory foci and
fibrosis of achilles tendon were observed by HE staining and
Masson staining, the protein expressions of inducible nitric
oxide synthase (iNOS), endothelial nitric oxide synthase
(eNOS) ,IRAK-1 and p38 MAPK in achilles tendon were de-
tected by Western Blot,and the levels of serum interleukin-18

(IL-1B) and interleukin-6 (IL-6) were detected by enzyme-
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linked immunosorbent assay (ELISA). Results: After 2 weeks of intervention, HE staining and Masson staining showed

that the structure of achilles tendon in model group was severely damaged.and large area of necrosis.inflammatory focus,

fibrosis and collagen deposition were significantly increased, which were significantly reduced in galangin group. Compared

with the control group,the expression of p-eNOS,iNOS,IRAK-1 and p38 MAPK in the rat achilles tendon tissue of galan-

gin group were significantly decreased,and the levels of 1L.-183,1L.-6 in the rat achilles tendon tissue of galangin group were

significantly increased. The levels of 1I.-18 and 11.-6 in serum of rats in galangin group were significantly lower than those

in model group. Conclusion: Galangin may reduce the levels of IL-13 and IL.-6 in serum by inhibiting the IRAK-1/MAPK/

NOS signal pathway,thus alleviating the inflammatory injury of AT rats.

Keywords:

oxide synthase

PR 2 CA'T) 2 —Ff 5] 55 48 L &7 45 ol 33 5 550 R e
LT YIRS ML, F0 MK i, P R O T A AR
s AL L DI 52 0 3% 30 ) 58 B T R A RE PR L H il
PR 22 B0 32 2y R I % T 8 b P L L R R AN BIOK
PR B K BB N . % 2 WL T B B A L A B
PR3 FS ok B0 o e 48 %61 . B i R A% Y
RIT BB N RSEIRIT M FARIRYY . SR TR N
IR 25 90 % f 50 RS T sl R I BRI R AR LR R
8 i 2 LI A A b o YT 1R A T RIBYT £
g U7 B R R AR e M L R b A, H
PRSFIRIT IRCR A IR, F R UIBRIG YT Q10 K B Al fig &
T SO R TP A L R K AT ) BE A E AR 2 RO K
REC . R 2R — DA R 22 AR R R g o ok
() — B AR B 20 G W, B B SE Ak BT R Kb 47 4
5 Z TP 2 BEGE P  BLAT T2 i 2 R . AR
HRTIART 5T 38 & M B 22 R ] DLl i s TGF-B1/
Smad3 {5538 B4 UL 208 & HA BURAE ™ 0
WFoE 2 B R 22 R T M il s 2 075 51 RAW 264. 7 4
e 40 A 2R -1 52 ARAH G (TIRAK-1) /22 2453
b3 H I (MAPK) /— EAL A A 1 (NOS) 15 53 i#
(G T T & BT RAE S . ASBIFSE DR 4 K B Ry
IR 4 BT R 2% &R 38 of IRAK-1/MAPK/NOS
5 T I R A R A A R M A A ke R % 19 5 ) R
HAE MR IR ER .
1 w7 E
1.1 SR zhy

54 H IoH 0 B A (SPF) 2% IEPE SD K B, 1A &
k1 250~300 g (8 J& i, At 5t 4k B A W B B A BR A
Al AT UE 5 O SCXK (30) 2024-0003) 15 3 F 20 ~
26 CLIBEEH 40%~70%,12 h/12 h JGRE /B s & 14
o AP LR T RAE P AR AR A R A F S
PR Z 51 st
1.2 AR

FREZJ E N MCE, #t 58 114199, 4 & N
99. 96 % ,CAS No. 548-83-4) , & 1k Z Bk H B (S30170-

achilles tendinitis; galangin; interleukin-1 receptor associated kinase; mitogen-activated protein kinase; nitric

25 g PRI AE YD, REE R g (HY-W017212, MCE) ,
A Y% 2 R 40 if [ 52 W (P1110, Solarbio) , 25 IfiL ¥4 114 1
V (BSA, A8020, Solarbio), B JI %! DAPI ¥t ¥
(KGA215-50, gl 3 A ¥1) . — it i CEA (BF0092,
Affinity,1/200), 3t 4 Cy3 1hFEH Rtk 1gG(H+
L) (AS008, ABdonal, 1/200), 71 A& K 4 % (ZLI-
9610, H1 %2 4 ) » Scott ¥ 1k W (G1865, Solarbio) ,
DAB & 5385 & (CW0125M, CWBIO) , T &I 41 I it
JELH# (Sigma Chemicals, St. Louis, MO), #H H 3 H H
WKALDYY-6C, b mtii /N —ALE ) . 4 [ A bl Pk
W EEAY (Tiss-12, b ¥ 45 52000 & AT R A, 88 5
RAFE AL 2 & HE R 2 58 (Chemi Doc™ XRSH . 111 4k
Az BE A C R A R A ED . BB (CX4l,
OLYMPUS), ¥l K #L (2235, Leica) . 4= H 3l i b5 1L
(WD-2102B, 3t 58 — AW FHD .
1.3 A5 K25+ 1

Z: WA SCHR 5 150 R BRURR I 5 90 B 42 N ISR g - 7
B B RS XT3 T80 A0 R B ZE S T el Ak 37F 47 31
B LARJEH 50 U R R AN T BR B AL 28 B2 7 55 100 pL
GG T (W BE R 1 mg/mL) G218 1 5t T 45 5 TR B
07 10 mm &b, {5358 G I TR AR BR T S A it
&R S 30 sM . RJE 3 d A& 1T RO RAT
HE Y 0 UL 5 15 B0 O, 24 IR B 4 200 Je i & 4 HE 1) 35
L+ 5 B BE Ji7 $0 45 Ra 13 I8 T % oR 14 2B 09 45 4 A 2R
=L AN o 11 B ek L R RTINS R B
FEE ALY, X RRA AL AT V)T Je 4 & F R L A [R5 A7
T AR A AR K AT

i B 2R A 207 L AR A STk e R 2%
Rl B A R B A = 5 45 2 0 7 (40 mg/kg, 100 pl),
TR T BRI b O SR AT SR BRI S 1 Wk /d L i Sk
2 Jel o OF HE 2 RS Y [ A0 3 S A A AR R K
R UL 1,
1.4 F AR (HE) 424 F1 Masson 3 {4 W 25 K

G R e 2 20 58 P 95 19 O
+ T J5 R A 4 00 2 B 9% oo b [ e 1



o B R 2 R 2025 4F 7 A4 33 B T

1 BERAKREEERE
J . B A A R LR R RS
WY 20 e LI K AR S S FH IR KORG8 3~
5 min. JE K MG 190 £k B2 RS 431k L R 1K TR W
e e 3~5 min J5 Y1 R Bl K, B A, 76 W B
(BX43,0lympus) F W5,

HAY) 45 7 iss K fE 5 >k H Masson =
Y 0 W (G1006 , Servicebio) #E 17 e {5, , 4 ¥k 45 & 4%
R B L G 8 3 min., 75 AKE Y 4 3 min, BR T £ B 53
R4y L )5 T B L0 40 3¢ (5 10 min, B 41 R 4b 3
10 min/F B A e 1% 44 0 5 min, 15 K 5 F = K
EWYI R B 7E BB (CX43, Olympus) F %L,
1.5 Western Blot 3 % 15 53 5% 8 H % 18 KF

HUULRE L2 A RIPA 2407980, FH 2H SR B Uk
TTWrEs R IA S B E A, 12 000g mE &0l 4 °C
FE L 10 min, B ETE W . BCA & 1 3 5 &
SEAE T ER., WEAEMSETEEE T
Yot L B R B 5 I HL K (SDS-PAGE) , J5 ] 300 mA {8
ML K, PVDF & (millipore) FH B g 0% 85 2 1 )

— PPl INOS (AF0199, Affinity, 1/1 000), % ¥t

3

eNOS (27120-1-AP, Proteintech, 1/1 000), % $i p-
eNOS (af3247, Affinity, 1/1 000), % 1 IRAK-1
(A12624, ABclonal, 1/1 000), % T p38MAPK
(14064-1-AP, Proteintech, 1/5 000), % #i p-NF-«xB
p65 (AP0475,ABclonal,1/1 000) 4 C P& 1K, IX
H PVDF =R E ¥ 2 h, &AL i=Z{E PVDF
JE, T R A RO UR RE TR
1.6 ELISA ¥& & 4 5E $8 A5 7K F

KA ELISA 3 7 & & W TL-1B (YL 3k £ ¥,
J1.20884) A 40 i/ Z5-6 (11-6 , YT 36 £E 41, J1.20896) 4
K. B I e BRRR) & U6 BH B E 4T ELISA £
W, AR AR 450 nm AR 2 45 FL OB BE COD)MA L,
1.7 Gl hik

N GraphPad Prism 9. 5 8 U847 48 3 43 #r oF
22K, A EE 3 IR EREIRR ] 7 s Bk
TN 2 Z IR E B L AR BB R T 240 B
KK HE a=0.05,P<<0.05 2R A5 E X,
2 #B
2.1 HE Y& (505 A R B 2 A5 A

T ERUE R B M A% AR R A ST R S LT, i AR
3 dfF A HE B a7 e, 25 Sl 2 fros %) R
2 R M e D £F At HE 5 B 55 TR LR D A5 R R, T
HH S B AR 5 A AR A R 2 0 DR AT A HE S KL
JE 61 R 7 48 45 A8 458 5K L3 % 5 fR g A= 0 45 gl 1 2UAR
e ] DLl A5 A T IR e PR AN IR . 4L S
BaEAEam AR REARKREEES TSI ¥FE X
(P>0.05), WHREHGH 3 R EAAMERER
ZHAC T R K BE 5 v R ET LA ] B R, 2 R A &
T2 L (P<C0. 05) , H ik B2 B L K 35 K 1 X |
M. EFAHGFE X (P<0.05), 75 WA 2 IR &
KR L )

B 2 HE #BIIEXRRBREE (X20)

2.2 R A AR BRI R O R A e B

HE 4% (4558 W7 < % B8 41 R UL P4 20 21 45 4 7
AT IE L WLET 4R HES B 5 K5 TG I S B AR E AR AL 5
80 2 B i 2 0 5 4 0 B TR L £ AR HES ZKEL L
R CROHE S SO BUIRSE, 2 2R 5N A
RAR RN — B i 195 1 25 0 (B Sk - HoA 9 R
P 2 352 1 T I R o A (AL 63 Sk ) g L0 0 )™ o
o R 22 2R A A A T R e D (A i Sk L A A iR

9 M 2 1 G BT ), AR AR A I R RICR
W 3,

Masson e 8 245 5 i 7 . X) [ 20 BR i 28 200 235 440 3 b
1EH 0 B S S D 2T 2 O R s 5 0 RE A A AR Y 2 4
ZUrp LA A ZUR A BRI 21 e AR AR AE W i 2
Yefb (L EFi o RIETIRY B EN 2 MR ERHA
S 27 A A0 R B R AR, S5 AR 2 A P I SR DT AR



XA

g )
S N

.‘:\gh-.a, PN

e

(b) Masson¥ft(f,(n=6)

S o

:
A2

Chinese J Trad Med Traum &. Orthop,Jul. 2025, Vol. 33,No. 7

IS
>

ﬁ&%ﬁ@ﬂ%ﬁi
<

REXH

[

Massonje (s,

B 3 HE $ @ Masson F &4 i BR B 4H AR IE #5 (< 40)

2.3 mREZMAE IRAK-1/MAPK/NOS {5 5 j%
A RIB KT

R TS B2 R K R I R R A% A R A

. FH Western Blot ¥ & i B i 2H 21 " IRAK-1/

MAPK/NOS {5 538 I 46 b5 9 R 35 K7, 85 R R W 4

mA S REZREHL P p-eNOS,iINOS,IRAK-1,
p38 MAPK MRk i 2 FRECILE O, Ul & R £ R
Al B 4 IRAK-1/MAPK/NOS 15 5 f% 1Y 26 35
U R 9 A AR R R ) AR R S

2.4 = 22 R PR AC R ME R REROR BLM v 1L-1B.11-6

BT A MR ZH BRI R R R K B P peNOS, INOS, RAE K K-
IRAK-1.p38 MAPK ) 3 ik & 3 T s 548 8 41 A FHELISAJE 4 I I 5 4 AS Hh 58 4 48 A5 19 2 35 7K
eNOS [T~ =l 06 . 15 . 1.0 . 1.5
p<NOS [T W ¥ ] % g %O.s ) 7 .
RAK-1 [w= G o8| o2 o & 04 o3
a a = Wo2 i
pISMAPK | WD w=w| i = b e
pros [ D] (DS g b b
— SO O SO SO
S & SR S
GAPDH El * %@,’%’ %,%Z?‘ $ %@,’%‘ ® %@,’%
4&?@ %@,‘&’ %’ﬁ;& p-eNOS iNOS IRAK-1 p38 MAPK
N B SN, P<00s; "SEAML, P<0.05
4 Western Blot ix#ll p-eNOS.iNOS.IRAK-1.p38 MAPK K& &
- o 5 A B R 2R AR A R R TL-18. 116 /Y 1.0 " 08—
KVt 25 T Ry s SRR LG e R 22 R 4L TL-18.1L-6 0o
(1 7K P i 2 R (UL BT 5) . 36 W] i R 22 3R RE A5 4 il B % ' %“'
Jigk 5 A5 K B 114 8 E DR F Rk ¥ 067 L.
3 itig EOA— ﬁ
BRI 9¢ i A UL 1035 3 3 S5 05 0 , FLARAT 2 % . W02
SESNE PR S T A S5 A FE S ZE ALY Ll T B Z '
B WU ZH SR AR ORI IR 5% A A i B AR S R R S P
N Iy J NAYS &h @ % 6%7 &‘
1717 EL AL 2 2 f9 48 1 98 R S T4 T R AR 43 9T W F ¥ F
% %

JEU A BRI A8 (WA YT T OB TE T U8R UL A 4 i
SR R SRy P RRE SN . e R 22 RAAYT BRI A8 T RE BRI
EMPTR BN RS EM. B . mRERE
MR R 2 PR R — S PR A B — E TR
A DR R YR R 22 R 6808 P (% P I 41 4F B R IE
/NER I 3 P A A R RE T TL-1B8, 11-6, TNF-o 45 1
KSR R R F AE R R A S RE N Pl 2

p-P65 eNOS
% "EYBAEN, P<0.05; "SHEEMA, P<0.05

5 ELISA & # il 2 & B F 7k F
AR PR R 22 3 AT AR E a0 A X AR YT
1) 2 TR R Ul A R e A E R . LK, i R ZE R AR SR
LR A A A2 w0 9T % B e R 22 R AT LAl
1 #0E TGF-B1/Smad3 155 38 i, A 3 WU I -+ 20



o B R 2 R 2025 4F 7 A4 33 B T

LAk s WS 2 B8 ) . AR R H £
FLIBkE % 1 2 R (5w B 2R A AL 7ER MR
A PR X R i s EL A e A R UL A 4R T L RE 6% Y
SR AU PR Y AFRBEETRRER
T R AE T R oo L 2 28 0 R il 6 55 7R K B it )
T 20 24 1 O SR D e R 22 3O LI A AR B
BITYER]L

IRAK-1 J& —F7E [ 47 G S5 45 5 I 750 o ke OC S A
A2 7150, IRAK-1 J& IRAK ¥ & kb iy — 2,
BT 2 AR/ B AREABWMME. 25 Toll ¥ %1k
(TLR) M HAMIA R 1 Z K (L-1Rs) B 5 55 2R
BRSO . TRAK-1 7 BRI 48 v i 4 FH 32 22 95 S R AE I
RL R ARBF SR Western Blot 25 6 il 45 21
R L5 X A E L R BRI R AR AL 2 IRAK-1 K3k
WEFE A REZRA GHEAAAMIL, IRAK-1 ik
FFF, TIRAK-1 & TLRs 5 M5 P i 983 31 € I 1 3%
KA L F 6 (TRAF6) 2 [a] B9 fi 4% 4 T, TLR/1L-1
ZRTEAL T IRAK-1 5 TRAF6 %454, 5] MAPK
WO AR R E & AT A B R B BB S
(4 B /IR b R 20 45 405 b Bk IRAK-1 5 RE A% B 1)
il MAPK 7K, 17400 i) 52 5E FEF 44k B 7323k,

p38 MAPK J&— 16 4 Mi (5 5 % S v 43 i o1 %2
6 FE T, 2 5 200 R B R R TR
SAE K AR JE R B B 5 2 B A i oK
¥ TGF-B1/Smad3/p38/ERK1/2 {55 1 #% , n] LA 2%
i R B T AL 0516 52 0 4 41 A AR 3 L U /0 48 E 40 D
3 At X R B p38 MAPK {54538 [H 76 BE i 461 1
R B EEEN. Wb, Ay
RSB FH R B 5 e Dy A TR R B, S5 R R I A
FEAT DA e 1) o G JF A R i L X —AE T RE S
JH¥E MAPK/ERK {5538 A5 ¢, BAAORUE, A5
A4 TR B G 98 B 30 ARG I B A L S IR A R R M 2 41
H p38 MAPK K& ERK1/2 A #AXE TRAIA X
FIREA B Pk M D RE K 2. &5 LTk, p3s
MAPK 7 BR [ 4 149 98 5E S IV 20 i 07 38 B g 468 49 1%
I UL RO N D) BRARK S rh 47 G B AR, A Y
p38 MAPK {5553 [, 1] Jhy MR 4% 1) A 97 2 AL 19 5
W&, ZSWF5E FH Western Blot 35Kl 25 F B~ , BR 4
KRR H p38 MAPK 5 XF B4 A1 Lk, & ik W 2
W R ZERA 5 ERIYI M L, p38 MAPK % ik i %
TR R ETR A —

INOS 2 —Fh7E 40 il N B Z W Dy e i, = 5 F
—&E AL A (NO) . NO 76 2 5 A B 5 &k #A4E .
(R E Y s R I E= R A VA a3 B
SR (IR AE R AE S R ) L INOS & 2 F£ k.
INOS 7 B i % o i V8 F 8 200 B0 78 HAR Ry 98 08 I R
) JCHEA T . 789 BUIR S R L INOS 18 2 Fh 4 il v %

5

T A LI 40 6 vtk A0 i A5 O i L LA &R
Az VR 1 NO, 3E T A2 i 28 0E [ g 1 & S . A B
5t 2% B R 8 0 B D R B R L INOS 7 B ik 41 21
Fak W T L IF H 3 A W A0 RN A £ 2 40 i
Fik. AR INOS Wit Rk IR 5 2 Fp 2 R Y % R %
PIAH 2 INOS #00 il 551 78 98 AE 1 B pil 28 P 9% vh 6 B
R IR YT AT 5. AR ST Al Western Blot £
25 SR R BR R K BB 2 INOS 5% BRZ1AH
REBET S, mREZRH GHE AL, INOS Fib
R R I R 22 RIR YT 0T DA G 3 PR IR A R A
K LAY 4 9 J N

p-eNOS J& 48 W B B — H b A & B (eNOS) 7E
Ser" v A K AR B R AL JE MR AL X R B R 1k Xt
eNOS RyE Pk 2 O & 22, o Al DL eNOS /9 4# 1t
WPE NI NO By P= 5. NO & —Fp S (5 5
TS5 LR A BT R A A I T 5K Lt/ AR
PO LA K 8 48 E I WY, A iF 58 A B Western
Blot ¥k I 45 R s . B 2 K BRAL 20 p-eNOS 5
XTHRZHAH L, R8T, = R 2 R A 5B 4 A
. peNOS KB E TR, KW EH R EZRIGIT TR
F T eNOS WyBEmR K F, 12> NO B, 35 B B
PNE SN IR

IL-6 F1 TL-1B 78 BRI A 1 92 AE S b 47 e 45 i %L
fafa, 10L-6 J&—Fh e 28 40 M X 7, 78 WL B 493 ) 1 R
it S v RE B A O O JAK/STAT-3 {5 %38
B LR MAE N R AR K R (VEGE) DU 3 il 45 38 5
AT A2 2E LREE f8 A A0 Ak L TL-6 38 AT i 3 1 Sy 3
A TR B2 R4 L T S 8 T 48 e s vy ok R v o AR
F o TL-1B & 0% — Fh 8 22 (0 12 R 4 i 9 1, BB A8 155 5
L5 4 R R A (MMP) S5 19 22 35, 42 (8 AL RE 40 if 471 3
JiT CECMD 114 B figt , 8 /0 96 9 1) ™ A, 6 WL 26 9 i B
REE B, TL-10 6 o] GE 8 a3 3075 40 e A i
P RO T 4 T B O VO RS B A R
b W B0 T UL £00 i 40 56 5 B i . AR 5 R
ELISA 5K I 1L 35 FF 4 b 52 5 48 55 19 2 35 K, 5%
HEZH AR Fb L BR i 98 R RRUBE Y A TL-18.11-6 fY /K SF &k 3%
Thim s SEAIHAA L, & R 2 R A IL-1B.1L-6 1K -F
2 BRI, U0 W] R 22 3R R 5 0 BRI R OK R R
K-

gE TR, R 2 R RE A8 I B R A% R AR OK R
i IRAK-1/MAPK/NOS {5 5 38 #% (1 3 35 , 2 )2 B Ak
1Y) 3 3% 18] 53 4F FHBL R i R i BT A 5 i — PR
AL DL E O, R 22 R T AR S TR T R R — A
BTV FE 25 by BRI AR N R TR T B AR Y
A5 A i PR N e R 22 3 A B R AR R T R
WA, P JF & 8 AR T RN R A% e b 2 2R
LT



2% Uk

(1]

(2]

[3]

(4]

(5]

(6]

7]

(8]

9]

[10]

[11]

(12]

[13]

SILBERNAGEL K G, HANLON S, SPRAGUE A. Cur-
rent clinical concepts: conservative management of achil-
les tendinopathy[J]. ] Athl Train,2020,55(5) :438-447.
CHEN Q J,CHEN L,WU S K,et al. rhPDGF-BB com-
bined with ADSCs in the treatment of achilles tendinitis
via miR-363/PI3K/Akt pathway[]]. Mol Cell Biochem,
2018,438(1/2):175-182.

CARDOSO T B, PIZZARI T, KINSELLA R,et al. Cur-
rent trends in tendinopathy management[]]. Best Pract
Res Clin Rheumatol,2019,33(1) :122-140.

LOPEZ R G,JUNG H G. Achilles tendinosis: treatment
options[ J]. Clin Orthop Surg,2015,7(1):1-7.
MALLIARAS P. Physiotherapy management of achilles
tendinopathy[ J]. ] Physiother,2022,68(4) ;221-237.
VON RICKENBACH K J, BORGSTROM H, TEN-
FORDE A, et al. Achilles tendinopathy: evaluation, reha-
bilitation,and prevention[ J |. Curr Sports Med Rep,2021,
20(6) :327-334.

FRI PN ALL R T AT A R 2R R Y 25 R T L
W5k R[], 25 25 30 5516 K . 2023, 39(8) : 115-120.
DENG X,LI Q.YUAN H,et al. Galangin promotes ten-
don repair mediated by tendon-derived stem cells through
activating the TGF-81/Smad3 signaling pathway [ ] ].
Chem Pharm Bull (Tokyo),2024,72(7):669-675.
ERUSAPPAN T,PARAMASIVAM S, EKAMBARAM S
P. Identification of galangin as the bioactive compound
from Alpinia calcarata (Haw. ) Roscoe rhizomes to inhib-
it IRAK-1/MAPK/NF-kB p65 and JAK-1 signaling in
LPS stimulated RAW 264. 7 cells[J]. J Ethnopharmacol,
2022,288:114975.

YOO S D,CHOI S,LEE G J,et al. Effects of extracorporeal
shockwave therapy on nanostructural and biomechanical re-
sponses in the collagenase-induced achilles tendinitis animal
model[ ] ]. Lasers Med Sci,2012,27(6):1195-1204.

T A BR B AR A B A UL AR Py R
FHLTD. v B 40 B AR 4 4 2 41, 2022, 44(8) 1 1561-1569.
VOLETI P B,BUCKLEY M R,SOSLOWSKY L J. Ten-
don healing ;: repair and regeneration[ ] ]. Annu Rev Biomed
Eng,2012,14.:47-71.

KA FER. W REFRE YRS S FE RGN
FEZ AR 3/ AN A -1 A5 538 B % 1% Wy 4l 48 /1N [
SE RAE AR [T, LR 224 28R, 2024, 30(11) < 1-6.

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

Chinese J Trad Med Traum &. Orthop,Jul. 2025, Vol. 33,No. 7

BROOKES C,RIBBANS W J,EL K L,et al. Variability
within the human iNOS gene and achilles tendon injuries:
evidence for a heterozygous advantage effect[ J]. J Sci
Med Sport,2020,23(4) :342-346.
de JESUS F N.von der WEID P Y. Increased contractile ac-
tivity and dilation of popliteal lymphatic vessels in the TNF-
a-overexpressing TNF (AARE/+) arthritic mouse[ J]. Life
Sci,2023,335:122247.
SCHULZE-TANZIL G, AL-SADI O, WIEGAND E, et
al. The role of pro-inflammatory and immunoregulatory
cytokines in tendon healing and rupture:new insights[]].
Scand ] Med Sci Sports,2011,21(3) :337-351.
FriaHE, BRI, WU AR L 45 2L M i N I R O 20 R 9 95
251 %6 KB miRNA-146a/IRAK-1/NF-«B {5 53 # 19 5
M L], AR P B 45 A 4% 2021,30(16) : 1717-1722,
124 X B, 28 B JE DU YD HEGE o 40 ] IRAKL 4 7 p38
MAPK {5538 #% % = 0l 75 5 09 B /N8 1 B 48 it 3 2l
JAT- AR )], I AR 2R 2R R, 2021, 41 (6) : 1289-
1293.
WANG D,CHEN J,PU L,et al. Galangin:a food-derived
flavonoid with therapeutic potential against a wide spec-
trum of diseases[ ] ]. Phytother Res,2023,37 (12):5700-
5723.
KHAWAJA G,EL-ORFALI Y.SHOUJAA A.et al. Ga-
langin:a promising flavonoid for the treatment of rheuma-
toid arthritis-mechanisms, evidence, and therapeutic po-
tential[J]. Pharmaceuticals (Basel),2024,17(7):963.
TR W T 00 T8 22 S T I 45 24 B2 43 X e
AP =i R 22 VA 79 XUR = PR R I0UAE fo /R AL I LD . 1
AL T,2023,52(22) :26-34.
TR AR AR A AR GEOR Al 22 BRI O BRLER R 1%
M Sc g g (], e AR A R 2016,32(2) 1 141-144.
CAI J, WANG S,DU H,et al. NDV-induced autophagy
enhances inflammation through NLRP3/Caspase-1 in-
flammasomes and the p38/MAPK pathway[]]. Vet Res,
2023,54(1) :43.
JANSSENS S, BEYAERT R. Functional diversity and
regulation of different interleukin-1 receptor-associated
kinase (IRAK) family members[]J]. Mol Cell, 2003, 11
(2):293-302.

OKcA3 B #1.2024-12-14)



