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tients with type 2 diabetes mellitus has become an urgent issue to improve human life quality. Accumulated evi-

dence suggests that Clq tumor necrosis factor-related protein 9 (CTRP9) could play a role in preventing the pro-

gression of type 2 diabetes-related atherosclerosis. In this review, we summarize the latest progress in the role of

CTRPY in type 2 diabetes-related atherosclerosis. focusing on its mechanism in type 2 diabetes-related atheroscle-

rosis to provide new ideas and solutions for the prevention and treatment of diabetes-related atherosclerosis.
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2 BIME PR SR (type 2 diabetes mellitus, T2DM)
TR iR WL LIRS L N R L R E
AR 2 95 . 3h ik ok B 4 Ak 1 55 9 T2DM
AR R WL I O R E 22— Bl koo A A Ak g
AAE T2DM SB35 v 18 00 26 0 AR R s f8 3 1Y 4
A5, HAZ P9 & 9 Bk B) ., 2 Je e, ol [ e 32 e 24>
KX, I R UG 22, & T2DM 836 | #ovk iy & 2
S ) 1 €7 = S A U A i N X B U 7
R A5 55 W 4% Fn & B v oy 7. BRTZ
R WE 7 SRR G 7T 25 25 Wik y7 IO T A 2 R i ek
= HAAR K. HIL. N TS AERR
Bk o B R AL TR B B AR FAAIL L X F & 8T 1 .0 I

Clq M R FE ]+ 48 X 8 1 9 (Clg/ TNF-re-
lated protein 9, CTRP9) J& — 87 & B 1% JIg i
T OEIRER R R EUY . EEAKE S, AT
PIRE 1R S 32 BEAE 30 5 0 A 0 BRCIR 45 R R
(globular CTRP9,gCTRPO ., CTRPY i 3 i 1%
Z A5 538 B 0T BE A AR L il A AT 5K R A0 it 4y
A s T XTO0 I 48 R 48 7 A 2 A A 45 AR S i) 4 4
Gl koo B B Ak 1 & AR AR 0 UL B i P T 5
B A0 SO LA B8 S5 AN K GO JUF 3 L 23 il 3
Jikoims FE A IR AR R LA 5T R . T2DM R
RNAEES CTRPY KB B RS . IF Holok 2
HAF5E 2B . 7 T2DM BB5F CTRPY W] Dhid if £
FRALHI A FEIEDE AS BYVE T, G048 22 fif N J D) e b
s I ot A L IR T B A DA R A o A5 P
T LA A Y o AR ST TS . Ik CTRPY A 3
Bk B R IR 97 3 bk ok RE A Lk A 5G G Hr
AU ASCEE CTRPY 76 T2DM AR 56 3 bk 8 ki
ferb PR AT 2538 . 4 Ja I WF 8 FG T7 T T4
HEEE ISR
1 CTRP9 X T2DM #8 3% Bh Bk #5 #E 58 14 B9 4R 3P #1L H)
1.1 23t N 2 e s i

AR R o T A7 I 1) 2% T A 0L )2 TN B A D L A
£ S K= QA AN (171 BRI 1 BT i A D Wl [
TE R i 2 AR . T2DM ££ & #Y & IR
IR SIE LN S E AN R AE &S S S TR
N B D REBE A, X A T2DM O I 45 I & 9E &
3 AL T ) S B R DR Al 2 2 koo e 1 Ak K i 1
BIRGHE K, I HEHHITEN . CTRP KL
iR DL N R T RE RS, B, IRA T
CTRP9 B3 T2DM A 3¢ P B ) B f 5 X By 36 b

PRI 148 I K hE AT BB L,

111 Ml dc4s  T2DM &3 al LU i ik i
B IR ES TR MR (ROS) 28 3% 42, B 1M 45 1% Pk
3TN B R — A AL A A BB (eNOS) 37 4 ik 55 Fil
— AL A (NO) Fiy sk 2>, DL R it 3 i 46 90 19 n iy
e Z(ET) BB R ™ . NO 7= 4 /0 f1 ET-
1A B B3 ™ 25 5 I A AT ok D BE L X & N R T
I B A5 (4 s 2 2 3 Ik ok R A A TR B 22 i A — A
EHEERAE ) Zheng 20 5@ i /s B 3 30 bk i 4 31
AL T CTRPY (1) 1f % 3% 4, /" CTRPY /& —Fp
PR AR B AT NO A 5 09 8 AL I 4 & gk .
CTRPY A D) 18 i # % AdipoR1/AMPK/Akt/
eNOS {5 518 B2 3 NO BBk, HUR R 4 =2 15
BRE M 3 5. JF HL7E | AL A% i 22 I Cox-
LD fA7ERIIE LT . 41 CTRPY & [ fil kb BE g
BN K N Bz 40 i (HUVECs) H eNOS 46 it
£ NO & ", B 4h, CTRPY 3 & 3538 7] L)
i PISK/ Akt 38 i, LA BH 1E A 80 Jik o 5z 240 e 53 ik
ET-1"%, DL Lg% B CTRPY v] L3S i 52
NO fl ET-1 #9754 k% 4E 28 T2DM i & 3h ik o #¢
T AL TE AR

1.1.2 #dl &b 7R AR S R, CTRPY 1]
P s A E s kN 4 (human aortic ECs,
HAECs) it ROS 1 4 %, B ik MnSOD #i1 IDH2
(BUAEAL B ) mRNA 7K - 1R 05 1 1 36545 26
BRI A= 9 % A= Dy R £ 1 Ak N R N I A
I L Sk bk 22 110 4 22 B 4201k R 80O Y Bz ) BE B
i 1 20 ok o3 R A 1k 1 5 IR 22— . Cheng 21 ()
5% % B, CTRPY i i # 1% AdipoR1-SIRT1-
PGC-la {5 5 B FEAL ROS (197728 1 5 N BT A
AT 1) 355 P 55 T R AR A W e AR DT REARR = b
VBN AN A A i . DL R A SRR
CTRPY 1E A —Fh i &AL i Wi X 7 AT L & $5 Bit sh ik
SAERE AL H .

1.1.3 Wl #F T2DM BT, &l
B I EAG J05 R (FF As) Al DL 1 R i [ 1 L 484k i
WA B AR T R A0 M R, T BN B T B B A
T S bk o A B AL B & A . KLF4 J& — & 8 48
(5% SR 7 A8 I A R R AN o 5 B O B
YER ., WF5 M, KLF4 3833 EI8 p21 51 40 i A4
RAZEUELST L AN, iRl 30 5% S (telomerase re-
verse transcriptase, TERT) J& KLF4 [{) 32 B0 5
Z— KLF4 7] DL G 35 TERT RA S i g kL K



A L 45, CTRPY 5 2 RS R AH 5 3l Ik o8 1 A A 1% 6F 5 3k Jé
MA Yanan,et al. Research progress of CTRP9 and type 2 diabetes mellitus associated with atherosclerosis s 835 e

BE LTS A T Rt KLFA B 7E &
MBS SN el 5 EZAEM. & impE T
P2 1 KLF4 & MO T AL p21 i3R35,
FEAX TERT B9 23k, Ml f2 #f HUVEC % %,
CTRPY i i3 {2 ¥ AMP #4375 3 B ( AMPK) #§ /iR
1k, 55 = A S 89 KLF4 F p21 23k, A
TERT M3k DI 4E 2% i35 1004 755 1) P B2 20 Jfd 52
EU L S WF 58 £ B, CTRPY if o] DL i 5
AMPKo/KLF4 {5538 B K & H 1R H 8 &,
il FEAs . = MW 75 53 00 8 B2 32 28 RT3 Ik ok i
WAL fE
1.2 A 4 4 hE

FHHF 5T 7w . T2DM 515 1 399 w8 Btk 25 ]
PIE#E ox-LDL iy 7p= 427 oxLLDL &5 5 H W41
Jit 9 i 0 35 BEAR R R T, nT LA S oK [ F-B
(NF-«B) {5 53 % 5 | & F g 20 fE 42 4 40 j 87 .
AL PR 7 R B R A R . e B R IR BE
HF o« (TNF-o) AR LIS S A 415 HAECs
B 6 B o 38 W1 A3 S W AL A BE O T . DA i e B
om0 s PR A0 Rk £ 3R (-1 (MCP-1) 7] LS 5
PAUAZ AN ) B O o Bl Jok o A T Ak Y & R
HHE W5 8 s, CTRPY nf DL 37 AdipoR1/
AMPK/NF-«B {55 38 i 0 ] NF-«B 3 1k . M i #1
il 1L %87 PN Bz 40 B v G B 2 7 (ICAM-1, VCAM-1)
AL F (TNF-o) 2 2 40 L [ F (MCP-1) i %
K BN I AR E | A 28 h ik ok AR A A0 F R Y
FEHIS

AU, T2DM 835 1 1 = BRI &5
A ROS j= A= 38hn, Wi A2 2 0 40 6 APy 2 40 i
i NLRP3 & M /M P30 . FF 51 1L-18 /Y 53
B 2 5 | A I A0 R P R 4 4 M R E
BB K A d 20 R B bk i BE B Ak i & R,
Zhang 2 () B 58 % B, CTRPY A VL il i
AMPK-NLRP3 #AE /NAAE 5 38 #§ T 08 B W 20 i
H NLRP3 & H 89 %35 A1 NLRP3 4 1 /NMA& /9 7%
PE R sh Bk AR AL . L, 3 m T2DM B 3 il
W CTRPY 235 /K, w] DL i 18 o 98 5 1 % A=
IE 2% 5 ik 6 A B Ak 110 i
1.3 A AE AR

T2DM HHEsh ki FERE L R N R Z &K S
5500 Herb R A0 R B g A% O YT K O
BB HATRE L BRI shPE i S 1 iz Ak
O LA BE R0 56 0 6 16 96D K Ak ) E B R N, fE
T2DM 0T L K f & BUAY I 01 S AL 48 7= 4 T
o | 7 A [ R 7 0k i e R AR n R U 4
LB T B L AR R A 9E & B, CTRPY 3 4 34 5
AMPK/mTOR {5 5 %15 5 [ W . 42 25 A0 E EE sk
TL » 384T0 L T A 52 A R A 3 3 K L i s I [ e
N7 e 1 o 3 E Y N 2 R S =t 0 A R e

O IR ) N R = TR VA S A S I < R 1
# B ,CTRPY 1+ AdipoR1 /v 58 AMPK i1k,
%l Wnt/B-catenin {55 5% 5, 3 T 15 58 I 7K 40 Y
' PPARY (%) % ik, PPARY i@ i #8 ] iF X 52 1k
(LxRa) A2 #E ABCA1 il Abegl i 335, I ) i
ABCAL A5 14 JIH [ F DA 760 K 240 BE O 1 o A i 410 ]
YLK 20 0 B B S AR A0 M O T R B AR E BE R Y
FERIS
1.4 4 VSMCs 4304k 38758 FLT %
1.4.1 il VSMCs 50k W E Vg ke 4 e B
Ik 240 JifL — T DA A 2 Bl ok o A B A 1) B 2 RS
4. SR PR R B I A K 22 R TR TG 2R R Y
AN ME . AR . i 7 W UL AE HE (VSMCs) 7E i
e 2 7 A S A T DA AR Ay I 00 200 i R 4 L X AR
AL T BE 7E sl ok s A A b b e ELUE DY, B,
5% MR W A B T 1 N 288 B ik oS A R A BRE B
WL, R 2 40 % B9 B EAN ML SEBR ok H VSMCs B,
VSMCs [m] I 41 it A 490 A %) 2 A8 A4 3 i A8 U
A TIRE , 1M L2 8 240 9 3 5 L 3 B LA S AR AR 3 T
B 43 DTG AR 3 /0N BRL Bl ik o A 4 Ak Y e
I, VSMC 2 B4 S5 1o\ oy 2 3 ko 6 i A T
A B R, 7E IH R o ) VSMC o A
CTRPY /] LA REAR E W 40 i Ar 25 4 CD68 1 K-,
B VSMC £ Ak br & 9 Cn ¥ ILILZh & 1D 1Y
KL X F W] CTRPY & /78 R AMEL R i J&: VSMC
ey Ak b EOME 40O RE 40 M — FP B a9 8
EH,
1.4.2 i VSMC 4 58 fliE % VSMC J& 24 4
W 1) 2 2 B A R R B ok A A Ak B B AR
PR FE B 2, fF T2DM TR, 5 00 | 5 107 b
FALZL AR =) ox-LDL . M4 Bk R 11 {2 VSMC
P 1 5 | B% % U A o, 7 Bl Ik ok A 1 Ak S AL
flh kwEEEH. PR EMR, CTRPI 2 5
VSMC R Hh 8 2 5 VSMC 158 fil it 5 1)
s, 7E BAR A B N I 3h Bk S WL 40 i
(HPASMCs) 1, 45 F #H41 CTRPY & M a] LU i
il TGF-B1/ERK1/2 {5 5 i %, W & K% X
VSMCs 4 58 Fl 3T 7% B9 i 1. 59 A #F 58 WoR
CTRPY 3 i 3 1% 5 % R AR 1 (CCAMP) /8 [ I 1
A(PKA)# % , 4% PDGF-BB i% S 19 ERK1/2 #
5 4k, M U2 A VSMCs i I /N 3 A A K B -
BB(PDGF-BB) JZ i/ (1) 1T # 20 i 5 &=
1.5 2sf s Zht

PN B2 40 B AS S AT DA Y A T N AR R
Hoki 2% 2 ¥0 41 20, (8] B Al 2 R 5 R A 1 210,
Az R BT B R S AR LU F PI-3K i 42 42
#NO B AE B, 5 B0 8 & 5K 5 38w LU Py K 40
JRLR T AR RR I P R B ST P, B R
FEYERF I A PN R 0 45+ R D BE TR — 2 1R H



IR, 4. CTRPY &5 2 UK BRI AH OC 30 Ik o A Al Ak 19 f 52 3k

+ 836 -

MA Yanan,et al. Research progress of CTRP9 and type 2 diabetes mellitus associated with atherosclerosis

SR 7E T2DM 45T, B35 M I 75 1k sl R 4 3
] DUAE o B 2 K PE (insulin resistance, IR) #) %
AL HE IR SRR 108 5 2 304 s 197 43 e 1) T o R
ik, M3 FEAs 3 2, DI 40 i ;N B2 48 L PI-3K (1)
TP eNOS [N A AKE RS, JFH RN
it 22 (0 18 i TR 6 WT LA Sl T R R Ak (B SR Y
HUVECs # T, 8 3K P9 fz (9 58 2 D . AR AL an
L IR 36 AT DL 5] AR IR i A 4450 Wb i) TNF-o 3 2,
PR HERAE I & A AT & B i A R ) g B
T PR OBF 5T AIE 52, CTRPY ] DL i 5 3803%
AMPK\Akt S5 5 38 B S A AL AU R S R
TR, BTG I 2R AR AR ) B RN B BT A Ak, A
Mk IR FBE R 9 A1 O B AR = % 0 . 5 A i
7K, T2DM & ) CTRPY 5 TNF-o ¥k &£
AH 2, R 3 i CTRPY By 23k . ml LA il 2 4 K 7
By AR B, CTRPY /] DLk 3% IR 5 i N
K RERRTS
2 Hi5REE

CTRP9 2 5 T2DM M 3y ik ok # 5 4k (1) £ Fh
o B B R L RV A R 2R SR AR R T A 4R 1Y
R HE A o A5 RN, k. CTRPY 7 8 ik
o A 5 Ak v B4 A DD AR TS A R E

RIS I AR 7 R A 7 25 0 %8

B % 3R
[1] ShiL, DuX, Guo P, et al.

tation in type 2 diabetes mellitus: A protocol for sys-

Ascorbic acid supplemen-

tematic review and meta-analysis[ J]. Medicine (Bal-
timore) , 2020,99(45) :e23125.

[2] Yu XH. He LH, Gao JH, et al. Pregnancy-associat-
ed plasma protein-A in atherosclerosis: Molecular
marker, mechanistic insight, and therapeutic target
[J]. Atherosclerosis, 2018,278:250-258.

[3] Zuo A, Zhao X, Li T, et al. CTRP9 knockout exag-
gerates lipotoxicity in cardiac myocytes and high-fat
diet-induced cardiac hypertrophy through inhibiting
the LKB1/AMPK pathway [J]. J Cell Mol Med,
2020,24(4) :2635-2647.

(4] BB %, FEHI. CTRPY 5AMEKLZEAFMEXRDY
WrFe el 1], i R u[ﬂlﬁ&ﬁqu &, 2016, 32(2):119
—122.

[5] JinQ, Su H, Yang R, et al. Clq/TNF-related pro-
tein-9 ameliorates hypoxia-induced pulmonary hyper-
tension by regulating secretion of endothelin-1 and ni-
tric oxide mediated by AMPK in rats[J]. Sci Rep,
2021,11(1):11372.

[6] Yan Z, Cao X, Wang C, et al.
factor-related protein-3 improves microvascular endo-
thelial function in diabetes through the AMPK/
eNOS/NO -
macol, 2022,195.:114745.

[7] Yang Y, Li Y, Ma Z, et al
CTRP3 and CTRPY in lipid metabolism and cardio-

Clq/tumor necrosis

signaling pathway[]]. Biochem Phar-

A brief glimpse at

(8]

(10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

vascular protection[ ]J]. Prog Lipid Res, 2016, 64:
170-177.

Khaddaj Mallat R, Mathew John C, Kendrick DJ, et
al. The vascular endothelium: A regulator of arterial
tone and interface for the immune system[]]. Crit
Rev Clin Lab Sci, 2017,54(7-8) :458-470.
Barthelmes J, Nigele MP, Ludovici V, et al. Endo-
thelial dysfunction in cardiovascular disease and Flam-
mer syndrome-similarities and differences[J]. EPMA
J, 2017,8(2):99-109.

Ito F, Sono Y, Ito T. Measurement and Clinical Sig-
nificance of Lipid Peroxidation as a Biomarker of Oxi-
dative Stress: Oxidative Stress in Diabetes, Athero-
sclerosis, and Chronic Inflammation[ ] ]. Antioxida-
nts (Basel), 2019,8(3).

Zheng Q. Yuan Y, Yi W, et al. Clq/TNF-related
proteins, a family of novel adipokines, induce vascu-
lar relaxation through the adiponectin receptor-1/
AMPK/eNOS/nitric oxide signaling pathway[J]. Ar-
terioscler Thromb Vasc Biol, 2011, 31 (11): 2616-
2623.

Sun H, Zhu X, Zhou Y. et al. Clq/TNF-Related
Protein-9 Ameliorates Ox-LDL-Induced Endothelial
Dysfunction via PGC-la/AMPK-Mediated Antioxi-
dant Enzyme Induction[J]. Int J Mol Sci, 2017,18
(6).

Yu XH, Zhang DW. Zheng XL. et al.

necrosis factor-related protein 9 in atherosclerosis:

Clq tumor

Mechanistic insights and therapeutic potential [ ] .
Atherosclerosis, 2018,276:109-116.

Tonhajzerova 1, Sekaninova N, Bona Olexova L, et
al. Novel Insight into Neuroimmune Regulatory
Mechanisms and Biomarkers Linking Major Depres-
sion and Vascular Diseases: The Dilemma Continues
[J]. Int ] Mol Sci, 2020,21(7).

Cheng L, Li B, Chen X, et al. CTRP9 induces mito-
chondrial biogenesis and protects high glucose-induced
endothelial oxidative damage via AdipoR1 -SIRT1-
PGC-1a activation[ J]. Biochem Biophys Res Com-
mun, 2016,477(4) :685-691.

Chew YC, Adhikary G, Wilson GM, et al.

kinase C (PKC) delta suppresses keratinocyte prolif-

Protein

eration by increasing p21(Cipl) level by a KLF4 tran-
scription factor-dependent mechanism [ J]. ] Biol
Chem, 2011,286(33):28772-28782.

Torrance JB, Goldband S. Mathematical Connection
between Short Telomere Induced Senescence Calcula-
tion and Mortality Rate Data[J]. Int J Mol Sci,
2020,21(21).

Wang G, Han B, Zhang R, et al. Corrigendum:Clqg/
TNF-Related Protein 9 Attenuates Atherosclerosis by
Inhibiting Hyperglycemia-Induced Endothelial Cell
Senescence Through the AMPKa/KLF4 Signaling
Pathway[J]. Front Pharmacol, 2021,12:812384.



LHEAE . 2. CTRPY 5 2 UK bR AR 5% Sl bk g e B AL 14 AT 5 0

MA Yanan,et al. Research progress of CTRP9 and type 2 diabetes mellitus associated with atherosclerosis

837 -

[19]

[20]

(21]

(22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

Lee J, Yoo JH, Kim HS, et al. Clq/TNF-related
protein-9 attenuates palmitic acid-induced endothelial
cell senescence via increasing autophagy[ J]. Mol Cell
Endocrinol, 2021,521:111114.

DA, NI R, A SR, 2 BURE IR A S 0 R i
FEHEIRLI]. RO I A4 R 2021, 37(9):791—
795.

Jung CH, Lee MJ, Kang YM, et al. Clq/TNF-relat-
ed protein-9 inhibits cytokine-induced vascular inflam-
mation and leukocyte adhesiveness via AMP-activated
protein kinase activation in endothelial cells[]J]. Mol
Cell Endocrinol, 2016,419:235-243.

SN, ZEAEAR, fToR, SF. O BUE LK R
il UR SR = R O 5 =N A I B N 7 ST 1= S
2012, 28(5):367-370.

Zhang P, Huang C, Li ], et al. Globular CTRP9 in-
hibits oxLDL-induced inflammatory response in RAW
264. 7 macrophages via AMPK activation[ ] ]. Mol
Cell Biochem, 2016,417(1-2) :67-74.

Hoseini Z, Sepahvand F, Rashidi B, et al. NLRP3
inflammasome:Its regulation and involvement in ath-
erosclerosis[ J]. ] Cell Physiol, 2018,233(3):2116-
2132.

Zhang H. Gong X. Ni S, et al. Clq/TNF-related
protein-9 attenuates atherosclerosis through AMPK-
NLRP3 inflammasome singling pathway[J]. Int Im-
munopharmacol, 2019,77:105934.

Yashima H, Terasaki M, Sotokawauchi A, et al.
AGE-RAGE Axis Stimulates Oxidized LDL Uptake
into Macrophages through Cyclin-Dependent Kinase
5-CD36 Pathway via Oxidative Stress Generation[ ] ].
Int J] Mol Sci, 2020,21(23).

Jones JG. Hepatic glucose and lipid metabolism[]].
Diabetologia, 2016,59(6):1098-1103.

Park SY, Kim D, Kee SH. Metformin-activated
AMPK regulates B-catenin to reduce cell proliferation
in colon carcinoma RKO cells[J]. Oncol Lett, 2019,
17(3):2695-2702.

Zhang L., Liu Q, Zhang H, et al. Clq/TNF-Related
Protein 9 Inhibits THP-1 Macrophage Foam Cell For-
mation by Enhancing Autophagy[J]. ] Cardiovasc
Pharmacol, 2018.72(4):167-175.

Lei S, Chen J, Song C, et al. CTRP9 alleviates foam

cells apoptosis by enhancing cholesterol efflux[]].

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

Mol Cell Endocrinol, 2021,522:111138.
Li Y, Guo X, Xue G, et al. RNA Splicing of the
Abil Gene by MBNLI1 contributes to macrophage-like
phenotype modulation of vascular smooth muscle cell
during atherogenesis[J]. Cell Prolif, 2021, 54 (5):
el3023.

Feil S, Fehrenbacher B, Lukowski R, et al.

differentiation of vascular smooth muscle cells to

Trans-

macrophage-like cells during atherogenesis[ J]. Circ
Res, 2014.,115(7) :662-667.

Li YX, Run L, Shi T, et al. CTRP9 regulates hy-
poxia-mediated human pulmonary artery smooth
muscle cell proliferation, apoptosis and migration via
TGF-B1/ERK1/2 signaling pathway [ J].
Biophys Res Commun, 2017,490(4):1319-1325.
Uemura Y, Shibata R, Ohashi K, et al. Adipose-de-

rived factor CTRPY attenuates vascular smooth mus-

Biochem

cle cell proliferation and neointimal formation[]].
FASEB J, 2013.,27(1) :25-33.
Kearney MT, Duncan ER, Kahn M, et al. Insulin re-
sistance and endothelial cell dysfunction: studies in
mammalian models[J]. Exp Physiol, 2008,93(1):
158-163.
Takeda Y, Matoba K, Sekiguchi K, et al. Endothelial
Dysfunction in Diabetes[ J]. Biomedicines, 2020,8(7).
Alipourfard I, Bakhtiyari S, Gheysarzadeh A, et al.
The Key Role of Akt Protein Kinase in Metabolic-In-
flammatory Pathways Cross-Talk: TNF-a Down-Reg-
ulation and Improving of Insulin Resistance in HepG2
Cell Line[J]. Curr Mol Med, 2021,21(3):257-264.
Saleh J, Al-Magbali M, Abdel-Hadi D. Role of Com-
plement and Complement-Related Adipokines in Reg-
ulation of Energy Metabolism and Fat Storage[]].
Compr Physiol, 2019,9(4):1411-1429.
Moradi N, Fadaei R, Emamgholipour S, et al. Asso-
ciation of circulating CTRP9 with soluble adhesion
molecules and inflammatory markers in patients with
type 2 diabetes mellitus and coronary artery disease
[J]. PLoS One, 2018,13(1):e0192159.
Jung CH, Lee M]J, Kang YM, et al. Association of
serum Clq/TNF-related protein-9 concentration with
arterial stiffness in subjects with type 2 diabetes[]J]. ]
Clin Endocrinol Metab, 2014,99(12) : E2477-2484.
OKA% B #1:2022-02-08)



