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i E:BR WAL ANDEBARIG A DB E K Y ZBF R T18(PCGC-1R) 82 A5 F B F-1a (HIF-
lo) A& F(RETN) AR RMEXF X (GA Ty RZ KPSt o X EamX k., Ak #®IR 2022
$1 A E 2023 F 10 A MG 6 134 6] GA BF A GA 40, 5 L IR F) 1 8 3% R 3 AT 4 AR AR 69 134 Bl R A 1
B H A AT R, AR 4 e i PGC-1R HIF-1a . RETN R A K F, Wik GA ARF W6 R4FAEE X o i B BR
PGC-18 HIF-1a . RETN £k KT, AP FRERE R I IFEARBE IR EF (VA > A FHE GA B4 78
.8 B GA L4 56 4], )b & R F) £ % s 3R 42 & PGC-18, HIF-1a . RETN, B 2 3F B F [ 3 B & f% = 4 (B~
CTX) 3% B B B2 B M 5 82 B-5b (TRACPSb) (42 B F «B R E W E F Bk (RANKL) . £ 92 B F [ M 5 3R 2 B
F-o(TNF-) . & 28 JA-Z-13(IL-18) J & ik K -F, 447 e 7 LB Bk PGC-18,HIF-1a .RETN 5 % ¥ # 3r A2 & |

FHFAT KERFHEKEE, FR GA Wik PGC1p Ak K P& F B4, ik HIF-1a . RETN % ik
KFZTBAP<0.05); FRABASI = REAY AELFAMEME GA £ 4 hiF R B &R PGC-18, HIF-

1a . RETN Rk KPR, 23 A% FEL(P<0.05); FHE GA B4 o F B B&R PGC-1B8 & & K FALT
2E GA 248 (P<<0.05),HIF-1« \RETN & X K-F& T E GA 240 (P <0.05); £ & GA 24 3-CTX,
TRACPSb & ik K -F % F# E GA £41(P<0.05) ,RANKL & ik K-FA& F 5 B GA 41 (P<0.05); fo ik . iF
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Expression levels of PGC-1B, HIF-1a,and RETN in gouty arthritis and their correlation
with the degree of joint damage”
SHEN Aijuan,LIU Tie ,DING Panpan .WANG Jingyu ,ZHANG Shuo ,LU Weiwei "
Department of Rheumatology ,Cangzhou Integrated Traditional Chinese and Western
Medicine Hospital ,Cangzhou » Hebei 061000 ,China

Abstract: Objective To investigate the expression levels of peroxisome proliferator-activated receptor
gamma coactivator-18 (PGC-183) , hypoxia-inducible factor-la (HIF-1a) ,and resistin (RETN) in gouty arthri-
tis (GA) ,and analyze their correlation with the degree of joint damage. Methods A total of 134 patients with
GA in the hospital from January 2022 to October 2023 were selected as GA group,and 134 healthy people who
underwent the physical examination in the same period were selected as control group. The serum expression
levels of PGC-18, HIF-1a and Retn were compared between the two groups. The expression levels of PGC-18,
HIF-1a and Retn in serum and synovial fluid of patients with different clinical characteristics in GA group
were compared, the degree of joint destruction was graded according to the subjective pain grading method
(VAS) and the patients were divided into a severe GA subgroup of 78 cases and a mild GA subgroup of 56 ca-
ses. The expression levels of PGC-18, HIF-1a, RETN, bone destruction factors [ f-cross linked degradation
products (-CTX), tartrate resistant acid phosphatase-5b ( TRACP5b), receptor activator of nuclear factor
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kappa B ligand (RANKL) ] and inflammatory factors [ tumor necrosis factor-a ( TNF-a) ,interleukin-18 (IL-
18) ] were compared among different degrees of joint destruction,and the correlation between serum and syno-
vial fluid PGC-18, HIF-1a, RETN and the degree of joint destruction,bone destruction factors,and inflamma-
tory factors was analyzed. Results The expression level of PGC-1 in serum of GA group was lower than that
of the control group,while the expression levels of HIF-1a and RETN in serum were higher than those of the
control group (P <C0. 05). There were statistically significant differences in serum and synovial fluid PGC-18,
HIF-la,and RETN levels among GA patients with different clinical stages,affected joints, disease duration.
and annual seizure frequency (P <C0.05). The expression levels of PGC-18 in the serum and synovial fluid of
the severe GA subgroup were lower than those of the mild GA subgroup (P <C0. 05),while the expression lev-
els of HIF-1a and RETN were higher than those of the mild GA subgroup(P <<0. 05). The expression levels of
B-CTX and TRACP5b in the severe GA subgroup were higher than those in the mild GA subgroup (P<<
0. 05) ,while the expression level of RANKL was lower than that in the mild GA subgroup(P<C0. 05). PGC-13
in serum and synovial {luid was negatively correlated with the degree of joint destruction.f-CTX, TRACP5b,
TNF-a,and I1.-18,and positively correlated with RANKL. HIF-1a and RETN were positively correlated with
the degree of joint destruction,3-CTX, TRACP5b, TNF-a,and IL.-183,and negatively correlated with RANKIL.
Conclusion PGC-18, HIF-1a,and RETN are abnormally expressed in patients with GA,and are closely associ-

ated with the degree of joint destruction, bone destruction factors,and inflammatory factors. They are expec-

ted to become reliable indicators for evaluating the occurrence and progression of GA.
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I UM T 8 (GA) I 5 DL 98 E 1 DG 7 i A2, o2
O K B R UG RRBR R R S R T B R R T 50
BT BRI B IO AR B R AR, HLE T AR
FAENY L T aR AR KO RS T DU R L
TR LA AN BTN B O AR LB IR, 4R T s
Wi s H I sh . GA B tLfl & 4% A IFsE K.
GA %A ik 5 G0 BN Jey 30 i A WM 5 L
S AW AR 1 BE ) 0 2 Ay SR0E - 1B (PGC-
IRE R L0 5 sk 7, 2 50U 40 M I 7 15 5 5%
SRBERACHIE AT . BUEE S N F-la(HIF-1a) H
K SR DR o A 200 BTG SRS T 7 A AT A 5 4 X
B BRI R T . HRHT R (RETNDZE 2 BB FR %
GA %5 RVEG o K ¥E PR ¥ RAE RV MVE T . H
G K 6 T PGC-18 HIF-1a . RETN 5 GA &4 i 4R
R B2 B 5T AR X D AR SE 22 iR 1 PGC-18, HIF-
1o . RETN 75 GA 1y 2 3k Je 55 5615 i 0 /% B 1) ¢
B, BAREWT .,
1 BEMERHE
1.1 — ¥R pEE 2022 4F 1 A 2 2023 4 10 A A
BEMIn i 134 Bl GA B8 GA 4, 2 5 81 il . &
53 ] AR WY 43~68 %, -1 (56.41£5.37) & fK H 45
B 19~26 kg/m’, F#(23. 16+ 1. 13)kg/m*., Hik
B[R] 49 7S [ A7 £t B AR AG: 1 134 497) A AG: i i 35 g XoF IRE
4, o B 74 B4 60 B, AR 45 ~68 &, T
(56.1945. 25) % , Ik H 46 # 21 ~ 26 kg/m*, F 3
(23.2840.95 kg/m", PIAIYEN AE WS AR FEIE I
WL ERILGEIEE X (P>0.05), A, GA

peroxisome proliferator-activated receptor gamma coactivator-18;

bone destruction factor

hypoxia-

R B 410~ 590 pmol/L., 4 (493, 84 + 41. 60)
pmol/Ls R . =5 47 53 il (39. 55%) , <<5 4 81 il
(60.45%) ;3 B . =5 4 54 ] (40. 30%) , <5 4
80 il (59.70%) s 4 K AE M K. =3 K 62 f
(46.27%),<<3 ¥ 72 1 (53. 73 %) s i K 43 191« 2 3
83 il (61. 94 %) , 18 PE ] 33 fil (24. 63 %) . [A] BRI 18
B(13.43%) . WASRAE: (DTS GA LW 5 (23
LA AR FHBE Y AR >18 % . HEBR bR
(DAFFERAT FAR L () A MR ; (3 A IF HoAlh
KR ANE ST 2 R I R A 5 () 7 I i
BN 0 B SRR SR (5) 0 A R L EIE
P T B I K5 (6) X AR T 2 4 A P 45 VA it
s (DR SE . AT SO /RFEE 7 )R,
MR ERRHEELN & S 5HMFIREFRE.

1.2 ik

1.2.1 HEACRE MWRE.TAEZRE THRS
BSR4 5 mL B ki, LL 3 000 r/min, & .02 R
10 cm, B0 15 min, B iE W IGAE R, 18 RICR
R GA YR F AT W BEWRCR 4R OV BN TC I 451
IR AT AL L R 1 mL IR W B A
#H

1.2.2 PGC-1B.HIF-1a . RETN K0 i B¢ 4 5 T
I CELISAD 12 50 & I 5 32 18X 1003 L o B h
PGC-18. HIF-1a, RETN 3 ik /K, A #% S R I 3 B
RT-96 A BUEGHRAL X & [ i KRR B A
FRAHE]
1.2.3

IR T RAE N AN R 5 mL =
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JREE K ML 250 43 2 000 L >R ELISA A6 I B il 38 A
T[B A HE & it 77 ) (B-CTX) | BT 15 17 R W2 M Wl 2 it
5b CTRACP5b) | # K T «B % & 3F 1k I+ B &
(RANKL) |, R AE P [ 95 SR P8 ] F-a (TNF-a) | [
A A E-1CIL-1R) ],

1.3 WEHREr (DA MWH MmE PGC-18, HIF-1a.
RETN /K, (2) e GA A [a) I R 45 AF & i
T JE W PGC-18 HIF-1a . RETN ik /K, (3)%
R PR R R e MR T R R AR B O R Sy (VAS) 4y
RERE GA WA 78 B, 52 GA W4 56 ], LA A [H]
X AR PGC-18, HIF-1a . RETN & 8 3K A 1.
RAEH T RIKXAKF. (DT ITE 8 B PGC-18.
HIF-1a . RETN 5T IR FE B B BRI+ L R 4
THXR,

1.4 Siitsphb B R SPSS27. 0 48 it 248k k47
B BT AR ROR DL 2 s FoR, S R R
[KI 2R 43 BT » 20 1) 9 9 X bE R LSD-¢ A6 35, PR 4 (1] 1L
BRI ST FEAS ¢ K 56 s EC X ¢ R 5, T ECEE R LA 4
Bl H RN AT X K5, R ] Spearman/Pearson
A R B vk 4r M WL W B PGC-18, HIF-1a.
RETN 510 R F2 B B i IR DA L R E I 19 ¢
F o SR XU G 56, K6 56 K E «=0. 05, L P<C0. 05
RERA IR L,

2 % 3

2.1 W4H I PGC-18, HIF-1a,RETN % ik K - It
BOGA 4l PGC-18 % 35 K F K T *F 18 41,

RETN,HIF-1a /KF & T XL (P<<0.05), W& 1.
*1 4 I & PGC-18HIF-1a . RETN % i%

IKFELLE (2 Es)

PGC-1B RETN HIF-1a
215 n

(pg/mL) (ng/mL) (ng/L)
GA 4 134 2.02+0. 64 25.64+6.08 43.5549.58
XM 134 3.28+0. 81 13.23+£3.10 26. 6848, 44
t 14.129 21.049 15. 295
P <20.001 <20. 001 <20. 001

2.2 AFEIGKFFE GA B3 ME PGC-18, HIF-1a,
RETN FKik K- H# ARG R 7 W1, 32 B 0
TENAE RAES % GA B # 1L PGC-18. HIF-1a,
RETN KL K P, ZRBA G T8 L (P <
0.05), W% 2,

2.3 KRG RFEME GA B &8 B PGC-18, HIF-
1o . RETN FRIXAKF LA ARG IR 43 8 .52 6T .
i e SR R AEMR GA JBE 1 I PGC-18, HIF-1a.
RETN RikK P I, ZR WA SR I E L (P <
0.05), W% 3,

2.4 AFXTBEIREE PGC-18,HIF-1« . RETN #
A EE GA WAL G W B PGC-18 7K
FAE T8 GA 4, HIF-1 . RETN kK F & T
B GA WH (P<<0.05), WFK4,

=2 GA AXRFE G RHFMESRE MFE PGC-13.HIF-1a . RETN FiEKELLE (x £5)

PGC-1B(pg/ mL)

HIF-la(ng/L) RETN(ng/mlL)

I AAFAE n
T t/F P t/F P Tks t/F P
773 20,342 <<0.001 72.806  <<0.001 47.050  <<0.001
S 83 1.8540.53 45.38+3.18 27.64+2. 87
T 33 2. 0440, 59 43.4243.60 23,624, 66
] B 18 2.76+0. 56 35.35+2. 37 20.02+2. 04
Z R 2.602  0.010 5.693  <<0.001 9.371  <<0.001
=5 54 1.8620. 54 45,0642, 71 27.3441.51
<5 80 2.1340. 62 42.5342.39 24,5241, 83
R (4F) 3.323 0.001 4.370  <<0.001 6.982  <<0.001
=5 53 1.8240.51 44,9242, 83 27.14+1. 89
<5 81 2.1620. 62 42,6543, 01 24. 7142, 02
AERAEMRE O 4,571 <<0.001 5.256  <<0.001 9.563  <<0.001
=3 62 1.7740.52 44, 85+2.57 27.02+1. 37
<3 72 2.2440. 65 42,4342.73 24,4941, 65

2.5 ANIA] G il IR R B IR IR L R E R F 3R Gk
KL HEE GA W4 B-CTX. TRACP5b # ik K
S TR GA 41 (P <<0. 05) , RANKL 2 ik /K

KFRE GA WY (P<<0.05), WES,
2.6 L7 PGC-18,HIF-1a . RETN 55 335 i IR F2 7 |
HWIRN 5 RAE N FRCR M LG PGC-1R 5
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W3R #2 L B-CTX, TRACP5b, TNF-a, IL-18 & IF #f
XK. 5 RANKL 2HAMHE, WK 6,

=3 GA AR I REFE B & BE#K PGC-18.HIF-1o . RETN FRiAKF L& (x £5)
PGC-1B(pg/mL) HIF-la(ng/L.) RETN(ng/mL)
It RAFAE n
Tk t/F P Tk t/F P zts t/F P

i R 433 4,037 0.020 71.207  <<0.001 47009 <<0.001

Ak 83 2.3440.70 45,7543, 31 29. 0643, 22

feaeait! 33 2.49+0. 64 43.82+3.67 25.82+4.73

] 18 2.83+0.59 35.50+2.43 20. 38+2. 25
ZRIAT 2.490  0.014 5.563  <<0.001 10.490  <<0. 001

=5 54 1.92740.55 45.2142.78 29.04%1.71

<5 80 2.1840. 62 42.63+2.53 25.62+1. 94
R (AF) 3.104 0. 002 4,242 <<0.001 6.713  <<0.001

=5 53 1. 884-0. 54 44,9942, 85 29.1241.93

<5 81 2.2040. 61 42,7243, 14 26.5142. 36
AERAEMARE PO 4,496 <<0.001 4,938 <<0.001 10,232 <<0.001

=3 62 1.79240.53 44,9342, 67 27.8141. 61

<3 72 2.2640. 66 42.5942.79 24,7541, 82

x4 AR EHHIFEE PGC-18.HIF-1a . RETN RiEK E L8 (7 +5)
) PGC-18(pg/mL) HIF-la(ng/L) RETN(ng/mL)
i ! i it e i it I i 7t 0
W GATA 78 1.76+0.43 1.8240.45 48.14+8.51 53.78+8.68 27.69+5. 22 30. 065, 47
7% GA A 56 2.3820. 35 2.43740.38 37.1647.93 42.5548.13 22.7844.16 25.1944.72
t 8. 880 8.248 7.577 7.583 5. 832 5. 377
P <<0. 001 <<0. 001 <0. 001 <<0. 001 <<0. 001 <<0. 001
x5 AEAXTHABRESHAEF . REBRFRIEKERR (2 £s)
21 ) n B-CTX(ng/mL) RANKL(pg/mL) TRACP5b(ng/mL) TNF-a(pg/mL) IL-13(pg/mL)
W GATA 78 1.46+0. 45 121.53450. 16 3.97+1.16 29.93+5. 31 125.31423.52
7 GA W4 56 1.0820. 32 179.70+81. 95 2.82-0. 90 18. 963, 42 84.52+14.43
t 5.411 5. 085 6.197 13.564 11. 509
P <<0. 001 <0. 001 <<0. 001 <0. 001 <<0. 001
*6 & PGC-18HIF-1« . RETN S X T AREE  BHEAEFHXRDH
PGC-18 HIF-la RETN
L7
r P r P r P

SN R SRR —0.562 <<0.05 0.579 <<0. 05 0.613 <<0.05
B-CTX —0.601 <0.05 0.571 <0.05 0. 580 <0.05
RANKL 0.524 <0.05 —0.605 <<0.05 —0.571 <0.05
TRACP5b —0.612 <<0.05 0. 552 <0.05 0. 609 <0.05
TNF-« —0.614 <0.05 0.582 <0.05 0.581 <0.05
IL-1p —0.682 <<0.05 0. 607 <<0.05 0.539 <<0.05

W R MR A L R GA=1,HE GA=2,
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2.7 WIEWK PGC-18, HIF-1a . RETN 5 3¢ 5 i 31 &
JECEBIRNA T RAER TR R IR PGC-
18 5K R B B-CTX . TRACP5b, TNF-a IL-1p

B, 5 RANKL £ 1E# 5, HIF-1a.RETN 5
KATEIRFERE B-CTX, TRACP5b, TNF-o, IL-18 & 1E
MK, 5 RANKL 2R, W7,

x7 BE®R PGC-18 HIF-1« . RETN 5SX T EE  BHAE FHEX RS
PGC-1B8 HIF-la RETN
EI=E7N
r P r P r P

KT IR —0.568 <0.05 0.594 <20. 05 0.617 <<0. 05
B-CTX —0.614 <<0.05 0.576 <0.05 0.583 <<0. 05
RANKL 0.527 <0. 05 —0.611 <0. 05 —0.575 <0. 05
TRACP5b —0.622 <0.05 0.572 <<0. 05 0.616 <0. 05
TNF-a —0.643 <0.05 0.594 <0. 05 0.582 <0.05
IL-1B —0.691 <0.05 0.614 <0. 05 0.559 <0. 05

W T MR R R GA=1,HF GA=2,
it i

HIF-lo 758 SR LMW Tl 22 Z-H AR &7
ST S AN R SR T I e T AR S R AW R
RV, BEAEIRGE SR GA WS SR B MO B b A A
T AT RGE L L HIF-1a 38K F
T 2R L GA KW B ER L% GA B
ARSI AR BN GA Al HIF-1a
FEIR K1 T B AL R ) PR 20 0 L 32 3R 561 L
FAFERAEW R GA BF MLYE HIF-1a REFEE R,
HAH P47 R HIF-1o 5 6 5 R FRBE B-CTX,
TRACP5b £ 1EMI 56, 5 RANKL £ A%, R4,
RAPER M HIF-1oa RIXKFH GA B 15 R Ik
FZEY), MW HIF-la KFFEATREINE GA B#H R
PN A VAN S R 37 S - Wl 10N S RS B = I e
HIF-1a B 32 B, LRI HE NG AZ N 2 i GA iR
T Ry 2H 2 e SR g R ik a0 M ) e A
FELS T, HIF-1a 5 8RR N A X, 5 — T
HFR IR IR 2 B 1 IR 7 0 1 B 25 48 RE N R 7% 0 7
[ o 1B e v = W A A S B N
AWFFE h HIF-1a 45 TNF-o, IL-18 2 iF A8 3¢, #i B
HIF-1a 5 R 5E A B & % V), 70 4E 0 16 R A GA
18 B AR B . M I R I2 T B2 1L T AR K i

AR &, PGC-13. HIF-1a 32 3] -Myc £ [H 1)

TE i) W 45, 85 UK SF HIF-1a 7] 6] 3% B i PGC-1R %
KM RS RGE PR, PGC-18 7828 KU C 5 &
HH R R Rk RS BR. GA 4 i
PGC-18 Rk 55 B A% A6 A Al PR 43 191 L 32 2256
W M AE RAESR GA B L 1B HIF 1o,
RETN 240 R #278 PGC-18 Al &5 GA Wil
HEJE . TR R TR SRR FE IR A 0 L A0 i B AR AR
AR ZS B 0% HIF-1a, HIF-1a 33k K45 42 i
cMyc HE[H 5 5% 5 B iR, o Myc K& K 32 31 310 61 52
PGC-1B ik . i 1M 410 ] 26 b 4 48 b w5 2 1k, B PGC-

3

18 5 HIF-lo Z [ A7 7E 5 ] 4 15 2800 . HIF-1o A] GE 38
o 0 P PGC-13 4 i £k ok A 2R By & A2 AR BF
5%, GA WAL I W PGC-18 Rk KK T
B GA WA, HF— 257 AH O 43 B A& B, I3
W PGC-1 5 % v i I8 2 & | B-CTX., TRACPS5b,
TNF-o IL-18 27 M %, 5 RANKL & 1E # 5%, iR
PGC-18 5 GA BE G WIR  RIEREFIK R &Y.
XATRE S PGC-18 B9 40 i IF 15 5 5 A A7 %, 3L
YERILBTE R R R T RS S GA M RIETHE .
RETN J& 70 W i 3R - 0 S5 M AR 0T i s 40
AP e R R R IR T G0 0 A L A A TR
A P TRIPATHI %27 B 58 2 8], RETN 15
RAE NEIE IR B HL A — R R, B —E IR
LWERM . %S B BoR . GA B i RETN
50 IR B2 E A 6. RETN 1B 4 5 7 40 i 5
T HLAT IR Y A AR R D R B R R B R B AE
JHLRETN S Fr 5 505 R S JE L A0S A i e 2
iR AR ST RS R GA 41T RETN %
ROKF TR, 2 GA B R
RETN 357K i T2 1 00 L 1) B, 32 RO =5
AT =5 AR R AEMIRE =3 I GA 3 RETN &
KK T2 BT <5 AR <5 4E AR R AR
<3 GA & . HAMXWH5 Ex,RETN 1] 4 &
GAREAT 43 Wb o HE T AR OGS AE E R, O [A] 45
AT BB IR . BOA B 58 2530 43 AT 1L v RETN 5
GA KBRS, 45 5 B8 . RETN 5 G5 i IR
R B-CTX,TRACP5b, TNF-o.IL-18 R IEM %, 5
RANKL 2HAHE, HETREZH T GA B & R
iR B s T v 6T Ak PR R TR, B8 i YA IR K 5k T
Jai i RETN, A2 #F v 240 JR 0 L inJil GA &35 #6453 .
i FRF iR, GA 8 # PGC-18, HIF-1a, RETN 77
70 5%, H PGC-18, HIF-1a .RETN 5 GA X7
W AR B L B I DX B 980E 7K 1 A7 78 %% ) G Bk, Bk



* 1076 -

E AT ESF 2L 202545 A% 46 %% 9

Int J Lab Med,May 2025, Vol. 46,No. 9

BRI AT Sy e R IEAL GA e AR PR AT A

S % Uk

[1]

[2]

[3]

[4]

[5]

[6]

7]

(8]

(9]

[10]

(11]

(12]

(13]

[14]

YEN Y F,LAI Y J,HSU L F,et al. Association between
vegetarian diet and gouty arthritis: a retrospective cohort
study[J]. Nutr Metab Cardiovasc Dis,2023,33(10):1923-
1931.

KELLER S F,MANDELL B F. Management and cure of
gouty arthritis[ J]. Rheum Dis Clin North Am, 2022, 48
(2):479-492.

KEYBER G. Die gichtarthritis: pathogenese, diagnostik
und behand lung[ gout arthritis: pathogenesis. diagnostics
and treatment ] [ J ]. Dtsch Med Wochenschr, 2020, 145
(14) :991-1005.

FFET R BAE S S A R T O 2
Ty SO R 1B A 28 KU DG T AR I P i R s Kl
R XL, he B 2 235, 2021,101(5) :327-332.

CHEN W.W U PF,YU F.et al. HIF-1a regulates bone
homeostasis and angiogenesis, participating in the occur-
rence of bone metabolic diseases[ J]. Cells,2022,11(22) :
3552.

WANG Y,LI W,ZHANG T, et al. Resveratrol alleviates
MSU-induced gouty arthritis in rats through inhibition of
HIF-la-and NLRP3-derived IL-18 secretion in macropha-
ges[J]. Cell Mol Biol (Noisy-le-grand) , 2023, 69 (7) : 28-
34.

JEL s, % B 2 BB PR 5 AR AR AR N 2 A O R B B 5
[J]. AR BB B 2%, 2022,49(14) : 2523-2526
A, BeEe R L SF L LS 8RS R I -1, Dickkopf-1,
HEHTF 559 KU DG 1 98 PR B M8 IR B9 AH OGP I K 78
ST Z 82 ,2022,26(11) : 2280-2284.

AR e L ok, 2015 4 RN T 05 Bk BE /28 [ KR ik 2
2 W 2 AR AE LT ], b AR KU 24 4% 3K, 2015, 19
(12) :854-855.

ZEAR R AL/ IE SR B A SF L HIF-1a 38 95 88 B% ## 75 RA
SE KR ALTE P R AIF ST LT ], B g A A L 2023, 29
(2):226-231.

WS R S SCIL T B, 4. HIF-1o 38 53 & #E /M A ASC
SE AR SR AR I SR R o T LRI AT R L) ] WL ERER
H2E4R ,2023,44(6) :692-696.

BB EAL L X2 S5 A MU RE DT 5 TY 25 3R T Ik B
P 2 AR 2 P X G R B e R o L) ., R b R
#,2023,40(11) :1377-1381.

A A PG L SRR SEL LT LEP, HIF-1a K F &
PPARY mRNA 23k 5 J5Ug i XU OC 19 98 40 5C 48 19
KF M fa B R A L. I R R 12 3R . 2021, 34
(12) :25-29.

WANG X H,WEI L L,LI Q C,et al. HIF-1aprotects os-
teoblasts from ROS-induced apoptosis [ J ]. Free Radic

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

Res,2022,56(2) :143-153.

T W T L R AL, S I h IGFBP-6, HIF-1a 2
VEGF 7K -5 A [ 1 3l BE 28 R 1 OG5 48 A8 OC 2E 43 B
(V0. B 5 65 443k, 2022,11(7) :533-536.
CHELLINI F, TANI A,PARIGI M, et al. HIF-1a/ MMP-
9 axis is required in the early phases of skeletal myoblast
differentiation under normoxia condition in vitro [ ] ].
Cells,2023,12(24) :2851.

KIM H,MOON S, LEE D.et al. Korean red ginseng-in-
duced SIRT3 promotes the Tom22-HIF-1a circuit in nor-
moxic astrocytes[ J]. Cells,2023,12(11):1512.

QIU B, YUAN P,DU X, et al. Hypoxia inducible factor-
la is an important regulator of macrophage biologyl[ ] ].
Heliyon,2023,9(6) :17167.

GAO Y Y. YANG F,YANG X A, et al. Mitochondrial
metabolism is inhibited by the HIF1a-MYC-PGC-18 axis
in BRAF V600E thyroid cancer[J]. FEBS J, 2019, 286
(7):1420-1436.

KRR, RARE. BB LW R ES PGC-1p 1Y
Foak K B Hol R 3 LT BE 27 g 5 50 %L 2022, 35
(5):810-811.

LU Y,MAO J Q,HAN X X,et al. Downregulated hypox-
ia-inducible factor la improves myoblast differentiation
under hypoxic condition in mouse genioglossus[]J]. Mol
Cell Biochem,2021,476(3):1351-1364.

YAN SY.LIU H L.NIE H Y.et al. Common variants of
RARRES2 and RETN contribute to susceptibility to hand
osteoarthritis and related pain[J]. Biomark Med,2022,16
(9):731-738.

ALTAWALLBEH G, KHABOUR O F, ALFAQIH M
Aset al. Association of RETN+ 299 (G > A) polymor-
phism with type two diabetes mellitus[ J]. Acta Biochim
Pol,2021,68(1):77-81.

TRIPATHI D, KANT S,PANDEY S.et al. Resistin in
metabolism ,inflammation,and disease[ ] ]. FEBS J,2020,
287(15):3141-3149.

SUN Y,GENG M Y, YUAN Y Y, et al. Lmo4-resistin
signaling contributes to adipose tissue-liver crosstalk up-
on weight cycling[J]. FASEB J,2020,34(3) :4732-4748.
SHIY N,ZHU N.QIU Y,et al. Resistin-like molecules:a
marker, mediator and therapeutic target for multiple dis-
eases[ J]. Cell Commun Signal,2023,21(1):18.

AN F M, ZHANG L T.GAO H Y, et al. Variants in
RETN gene are associated with steroid-induced osteone-
crosis of the femoral head risk among Han Chinese peo-
ple[J]. ] Orthop Surg Res,2020,15(1) :96.

ISR H . 2024-05-05 &[] H 1. 2024-11-09)



