S V01> R PN g N SN eIV e Al

woFTE ORLNERL AR (LERE A REREEETAL AN 430070;2. b E FER A XA,
K 430070;3. AN TE W RAAHER TAERSFOHER, RN 430070)

hESZES  R965;R285.5 XHERIRER A XEHS  1001-0408(2025)03-0312-06
DOI  10.6039/j.issn.1001-0408.2025.03.09

 E B RS REE(GLA) R MIF— s &1 & 8 i (AMPK) /74 $L3h 4% v & & #2% & (mTOR )/UNC-51 #
#EE 1 (ULK1) 55 @3 3 i X 9 £ (KOA) K KRB il At An B T 0% . ik M KOA K AR K o A4 20, GLA
M P & A E 28 (% F 24 100,200,400 we/kg #9 GLA) , GLA+Compound C 28 (% F 2 4F 400 wg/kg # GLA+0.2 mg/kg #9 AMPK
7 4) %) Compound C) , #2810 2 5 57 L B 10 R EH 45069 K A ABRTF KR4, KRD U5 An K R L ¥ I IKARE LA K &
W 23 ORI S e K Rt ih R 4B @8 13(MMP-13) . & 28 JeA-% 1R (IL-1B) K- s MR K R B 2 it B w0
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Effects of galangin on autophagy and apoptosis of chondrocytes in knee osteoarthritis rats

YANG Qing', HUANG Wei*, LIU Qingyi’,ZHOU Zhongyu®(1. Dept. of Rehabilitation and Physiotherapy, Hubei
Maternal and Child Health Hospital, Wuhan 430070, China; 2. Dept. of Acupuncture and Moxibustion, Hubei
Provincial Hospital of Traditional Chinese Medicine, Wuhan 430070, China; 3. Dept. of Traditional Chinese
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ABSTRACT OBJECTIVE To investigate the effects of galangin (GLA) on autophagy and apoptosis of chondrocytes in knee
osteoarthritis (KOA) rats by regulating the adenosine monophosphate-activated protein kinase (AMPK)/mammalian target of
rapamycin (mTOR )/UNC-51-like kinase 1 (ULK1) signaling pathway. METHODS KOA rat model was constructed and separated
into model group, L-GLA, M-GLA, H-GLA groups [subcutaneous injection of 100, 200, 400 wg/kg GLA], GLA+Compound C
group [subcutaneous injection of 400 pg/kg GLA+0.2 mg/kg AMPK inhibitor Compound C], with 10 rats in each group.
Additionally, 10 normally fed rats were selected as the sham operation group. After the last medication, the degree of knee joint
swelling of rats in each group was detected; the pathology of knee joints in KOA rats was observed. The serum expressions of
matrix metalloproteinase 13 (MMP-13) and interleukin-18 (IL-1B) in KOA rats were detected; the autophagy of chondrocytes in
KOA rats was observed; the chondrocyte apoptosis in KOA rats was detected; the phosphorylation of AMPK/mTOR/ULK1
pathway-related proteins in cartilage tissue of knee joint were detected in rats. RESULTS Compared with the sham operation
group, the arrangement of articular chondrocytes in the model group was disordered, with nuclear pyknosis and severe fibrosis of
the articular cartilage layer, accompanied by a large amount of inflammatory cell infiltration; the degree of joint swelling, the
number of autophagic vacuoles and apoptosis rate of chondrocytes, serum levels of MMP-13 and IL-1@, and the phosphorylation of
mTOR protein in cartilage tissue of knee joint were all increased significantly (P<<0.05), while the phosphorylation of AMPK and
ULK1 protein were all decreased significantly in cartilage tissue of knee joint (P<<0.05). Compared with the model group, L-

GLA, M-GLA, H-GLA groups showed significant

AESTIE WHCERHEHRII7 H (No.2022EHB054) improvement in joint cartilage injury and reduced infiltration of
* E—{E B EATEIG, BF)7 hERE . E-mail:yg37rf@ inflammatory cells in rats. The above quantitative indicators
163.com were significantly reversed in a dose-dependent manner,
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except the number of autophagic vacuoles increased significantly (P<<0.05). Compared with the H-GLA group, the GLA+

Compound C group showed aggravated cartilage tissue of joint cartilage injury and inflammatory cell infiltration in rats, and the

above quantitative indicators were reversed significantly (P<<0.05). CONCLUSIONS GLA can promote autophagy and inhibit

apoptosis of chondrocytes in KOA rats, the mechanism of which may be associated with activating AMPK/mTOR/ULK1 signaling

pathway.
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BEEXEBRIEHEIXE
F4 FBAXRBREEXTHLEH AMPK/mTOR/ULKL
SEEEXERRELEE (x+5,n=10)
gl p-AMPK/AMPK p-mTOR/MTOR
Sham] 1254018 035011
KOA4L 031£0.10° 134+0.16°

1
L-GLAZI 057013 1.06+0.14°
M-GLA% 0.8610.15 0.78£0.13"
1
1

p-ULKI/ULKI
137£0.14
0.45£0.09¢
0.700.11°
0.96+0.12

H-GLA4 1094017 042+0.12 124£0.13*
GLA+Compound C#] 0.7240.14 1.19+0.15° 0.5810.10°

a: 5 Sham 4 L 45, P<<0.05;b: 5 KOA 4, P<0.05;c: HL-
GLAZH %%, P<<0.05;d: 5M-GLA# %5, P<0.05;e: 5 H-GLAZ [t
5, P<<0.05.

4 it

OA /A EREFR BRI T ZEIF P I R Gy 2
B LA OA B, KOA W) & IRHLEIE 2% , L FE AL
BT AAE A A 2 5 X S PR 2R AL R S 8
TR Y 25 AL A RN D g v , b 0T SN 7E KOA
MR RS 2 OCEZMIEY, it SEOCH
PEIAE , 1 5 ZKF B RAE R T, W MMP-13 | IL-18 4§, 1]
Bl B 20 B A3 Ak S SO A RO T R AR R AR
W — i E A A AT RE , T i o R T A B2 Y
H A MR R AP R S TR T 7E KOA Wit &
SRR BRCE A M WS TR AR B S B I T
B, AT KOA i FRUEFE™ PRI, 3R89 KOA #X
B AL 1 R T AE DG o3I, X TR BRI
M2 B E L, AR KOA KBRS &

- 316 - China Pharmacy 2025 Vol. 36 No. 3

B, R EROCT I A K -2k T i, e 2 1 s
HEL AT RGN, S R AR HES AL, B K
AT LM, UL KOA PR Wt i) 98 RE S, A7
A Y RN I T, SR T R A
WFFE R, B EF 2 e R Z2AR TR GLA 7] DL
WU, 25 OA M E™ . AHICHISE R, GLA Al 38
I U0 AP 7 98, R AR A i AR SR A, DT
OA i Jr"™, A, A iH5E R W, GLA ZEAR M AT 4 il IL-
1B 153 M SAE U, FEAAR A AT O R A TR Ak, 7]
YERIRYT OA TS HER 25" . GLA IS AT FE{R A i 2
IRIRAE DG A 00 A, FTAVE R IR YT 28 KA OG5 % 1
TP AR5 BN, GLA nIE HE R R 40
L W, 400 ) 4 0080 T R AR N A A A L )
FEIRIE . X 47K GLA 1] gl i il S E Sy, e k401
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