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[ ABSTRACT ] Aim To investigate the effect of overexpression of omentin on collagen content in aorta of diabetic
atherosclerosis rats. Methods 60 one-month-old male Wistar rats were randomly divided into normal control group

(NC group; n=8) and experimental group (n=52). The experimental group was fed with high-fat and high-sugar diet
and injected 2% streptozotocin (30 mg/kg) into tail vein to establish diabetic rat model. The diabetic rats were fed with
vitamin D3 (700,000 IU/kg) for 16 weeks to establish a diabetic rat model with arteriosclerosis. 24 diabetic atherosclero-

sis rats were randomly divided into diabetic atherosclerosis group (DAC group; n=8), diabetic atherosclerosis plus empty
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virus group ( DAC+E group; n=8) and diabetic atherosclerosis plus omenin group ( DAC+0 group; n=8). 150 pL ade-

no-associated virus carrying human omentin gene ITLN1-AAV9 and 150 pL virus carrying empty plasmid were injected into
DAC+0 group and DAC+E group via tail vein, respectively, and equivalent physiological saline was injected into NC group
The serum and liver omentin and blood lipid levels

and DAC group. The rats were fed with high-fat diet for 4 weeks.

were measured. The aorta was taken for HE staining. (Quantitative real-time polymerase chain reaction was used to deter-

mine the contents of collagen I, I, matrix metalloproteinase-2 (MMP-2) and MMP-9 mRNA. Protein contents of col-
lagen I, I, MMP-2 and MMP-9 in aorta were determined by Western blot.
(SOD) was determined by xanthine oxidase method. Aortic malondialdehyde (MDA) levels were measured by thiobarbi-

Results

The content of aortic superoxide dismutase
turic acid condensation method. (1) Compared with NC group, the level of serum omentin in diabetic athero-
sclerosis rats decreased significantly.  After intravenous injection of adeno-associated virus carrying human omentin gene,
in DAC+0 group, the serum and liver levels of human omentin were 101.0+£0.2 and 98.3+1.9 pg/L, respectively.

Human omentin was not detected in corresponding tissues of other groups. (2) Compared with DAC group, serum lipid
profile and aortic MDA in DAC+E group and DAC+0O group decreased significantly, while SOD increased, but there was no
significant difference between the latter two groups.  (3)In DAC group, aortic intima was partially exfoliated, smooth mus-
cle was proliferated, local hyalinization and calcification were observed. In DAC+O group, the intima was intact, the
local wall was thickened, the degree of smooth muscle proliferation and calcification was significantly improved compared
with DAC group. (4) Compared with DAC+E group, the expressions of collagen I and Il mRNA and collagen Il protein
in DAC+O0 group decreased significantly. Compared with DAC+E group, there was no significant difference in the expres-
sions of MMP-2, MMP-9 mRNA and protein in DAC+0 group.

pression of human omentin can reduce the expression of collagen Il in aorta, alleviate atherosclerosis, and has no signifi-

Conclusion In diabetic atherosclerosis rats, overex-

cant effect on oxidative stress level.
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1.1 SR Eh¥iEE

RETEE S 1 A AP SPF T X R Wistar
AR 60 R, E REEFRKFDYELF 8 KT
B4 H80~100 g, ENMERIREHRE, XAM
WL F 5% % 4 4 & xt B8 41 (normal control group)
(NC4lsn=8)M 2 A M RFEHEU (L4 ;n=

52) ,NC 4147 DL A 47 R, 2 ALRE IR s 1 4% 41 8 DL
FE 5 4R R (20% FE AE, 10% % 3, 5% fB [ B2, 1% JE
B L,64% R ER ), ARTImA L EERE, B E
52, mhokES, £iE 20~25 °C, XL E 40%
~70%,12h LR AR, RESAE, KRBRZHE
12h BREBEES, L4 2 B4R K EE AR ERK
T 5T 2% %% Ik 12 B % (streptozotocin, STZ) 30 mg/kg,
B pH 4.4 87 0.1 mmol/L #7# Bk 44 2% » B 4|,
KR H TSR | RS 1Kk, A e ] 4
LB DL K AR R, NC 40 414 % 70 B T
B 40 & o ROE R DL AR, 2 AURE RO A R Aok
K ESE S 3.7 B R AR E AN E o bE e AL
H=16.9 mmol/L, S ALk % % HHE = A M
B ECR HE 4 2 KM AE>11.1 mmol/L, BT AL
H2AERFARBEBE R, 52 R AR T 46 A
9%

46 R 2 AR R G AR 3% 70 7 TU/kg th 4k & &
D3IEF , 23 RET,REBREAT 6 A, LR KR4
SREmEAt, HEEALRERARR I A, RE
Hik,ZEEE KAEE MK F6, AREE
ANSEEHY 24 JEL R, 3 30 YT T U P R A A A R
WOE T ALK B B9 8 0 I 45 B Ik o R AR (L B
&, H P TR N A A HEF] AL
WA EBEHOR A, A AL R RS B
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B, 8516 X B B KR B M, R A o RORE b ok
Rk T, 46 RBERA AR 24 RORE R 3 ik
BUKRRFANT —M B LR, NCARHAFEE
B AR 4k SRIATE R 16
12 #EHEMNEZEENBEEXFSNHE &

AL B B B IR SR -BR A K O B 0 & i X
B4 4y 5 #1145, B pHBAAV-CMV-ZsGreen 1
AR RAREK, 2T EWERT H HEE®E #
7 YR A A S P R & A 3R AR ITLNI
(AREZWEE 4 M) #E O 1.5%10%ng/L, 7T LA
HEAT B B YR WA

oA KR 24 R DL AL T & % 0 R
& o0 Jik B2 AY. 41 ( diabetic arteriosclerosis control group)
(DAC #,n=8) M &RMA3KEA+Z0HEFA
(diabetic arteriosclerosis empty-adeno associated virus
group) (DAC+E 41 ,n=8 R ) fa i K7 50 Bk AL +
& & 41 ( diabetic arteriosclerosis omentin-adeno associ-
ated virus group) (DAC+0 41 ,n=8 2 ), DAC+E 4l
A1 DAC+O 4147 & B # BiciE 4t 46 2 K0 R &
FaiE H ITLN1-AAVO By f# 48 % 7% % (150 wL), DAC
20 R F T S 150 WL A 7 2k Kk, 4k S 4R R R R
4 B, BA LI 09 28 JE B AL Fb K B, BUML E | E B0 Ak
HAHATT—F L,
1.3 KRIMFEWLFIERANE

TR AR, IAARBEEE, N EK
LB RO DL 10% K4 48 (3 mL/kg) Ak
BT o Bk AL, B, Bt v, B BB E B ARAR
BEEHN RO AL, B2 ETHAEE T-80 C
KERF, B0 TRRGHRERRA,

i3 T4 M % FE [ B2 (total cholesterol, TC) |
& % & fg & & BB & B (low density lipoprotein choles-
terol, LDLC) & % & fg & & fH [ B (high density lip-
oprotein cholesterol, HDLC) | H i1 = B ( triglyceride,
TG) . AR ME X, AMEZFHAF, L& TC,
LDLC TG HDLC 5. Jfl 4 B 3h 4 4 b 5 247 S &
A BAA P & B B B S R (ELISA) 3l
LA E R R B (CV)<5%, # 8 CV<10%,ELISA
Rl eWERX XA TRARAG; LM
LA T B A 3 K B Lt 21 & (glyco-
sylated hemoglobin,HbAlc)
1.4 KEBREHKKRE I, Il #1 MMP-2, MMP-9
mRNA & B RIEHNE

IRJJk}/iﬁ%ﬁ%i@bﬁkéﬂ%ﬂ\/%Bﬁ\,%m Western
blot 3 | & & B ZE 20 i ) ik BT T A2 MMP-2,
MMP-9 & & ik K, Ak H 0k AR X 45 £

TAREARAE W E; 3 E s E M B N E M A
4 35 . B ( superoxide dismutase, SOD) , & X & %
L 4% & % O € L B9 79 = B (malondialdehyde,
MDA) , ikl & W & B w2 R A A RAE

BL € & 52 B B A B 4% RN (quantitative real-
time polymerase chain reaction, qRT-PCR) 4 Ml X &
FH kN EE 1 A MMP-2 MMP-9 mRNA % i
2, BOKE E 20k, A # 4 RNA # BUK | ( TaKaRa
Code D9108B) 2 XA A FF A H & RNA, R [ IE
1 :5'-AAGGTTTCACCCGCAACTCA-3', B ] :5'-CG-
TAGCCGTTCATGCTTGTG-3", 4 3¢ £ 108 bp; ik &
I. i .5 -TTCCTGGGAGAAATGGCGAC-3', K 1] .
5'-CCAGGATAGCCACCCATTCC-3", 4 3 K B 169
bp; MMP-2: FE 1 5'-CAATACCTGAACACTTTCTA-
3', B 1 :5'-GGTCAAGGTCACCTGTCTGG-3' , ¥ ¥ B
Bt 80 bp; MMP-9. I ] : 5'-GATCCCCAGAGCGT-
TACTCG-3", K 1 : 5'-GTTGTGGAAACTCACACGCC-
3,4 ¥ A £ 132 bp; W5 GAPDH: iE f;: 5'-CG-
TATCGGACGCCTGGTT-3', K 1] : 5'-GTGCCGTTGAA
CTTGCCG-3', 4 3¢ A # 140 bp, H 5 pL RNA A
19 3% flg 48 U fie Y8 AT WL ok, LA AR I RNA B9 58 B
J R % 3k A & & By gDNA FEraser (TaKaRa Code
DRRO47A) %t RNA # 7% # & 25 A 41 DNA #4778 b
A7 | R KR ) & (TaKaRa Code DRRO47A )
HEAT R % 3k, B ABI 7500 & 7% % & & PCR (U],
KA 27 A AT R FAT B AR W A A BT
1.5 SitaR

KL SPSS 11.0 # 3 AT G vt 247, A %8
HHAMTESR T 250K, EA 2 HHE U vxs
R, EEASAEEU PR (RADE &KAMHE)
ET,EARQNTRFEFEER, XA EHREF £
AT, 40 T b g R Fl SNK-g 2 36, R A A EA
o g oy KR, R A AE S B AR, ML P<0.05 5 = RA
FAtFEE N,

2 & R

2.1 BHEXBEREREYLFIER

SCESEE ST 7E DAC+O0 41114 BLILIE o Il s
A RIREZE 4 (101.020.2) g/ L, T HE A i 75 A R i
KM (98.31.9) pe/L, FE AL 5N 4 AH R L2 rp o
M AMAEZE 5 DAC ML, DAC+E 4181 DAC+
O AR E HbAlc IS W IR K22 55 L4 1T
SERO, MG AT MDA & &35 F B, B 2 0 B4 K
SF,SOD Fh ., 5 DAC+E 4 A H, DAC+0 4 [ fi§
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TR RO 22 R G2 E (R 1),
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Table 1. Comparison of body weight and biochemical indexes of rats in each group at the end of the experiment

NC 4 DAC

DAC+E & DAC+0 4

A (n=8) (n=8) (n=8) (n=8) FE P
i (g) 611.1+42.7 379.5+36.5" 404.3+48.0° 416.4+98.4° 24.045 0.000
FEALIALKE ( mmol /1) 5.120.6 20.2+2.1° 25.8+3.8" 25.9+8.8" 32.098  0.000
TC( mmol/L) 2.1+0.2 5.5£3.0° 2.1+0.1" 1.9+0.2" 9.690 0.000
TG ( mmol/L) 2.6+0.8 5.3+4.04° 1.4+0.1° 1.4+0.1° 4.470 0.011
LDLC ( mmol/L) 1.70.1 3.2+1.6° 1.7+0.2" 1.6+0.2" 8.554 0.001
HDLC ( mmol/L) 0.4+0.0 0.50.1° 1.2+0.7" 0.5+0.1" 3.006 0.000
KB 2 (pg/L) 78.0+12.1 51.5+15.1° 60.7+13.1 69.6+12.9 5.683 0.004
NI BB (pg/L) - - - 101.0+0.2 - -

NHFIERIE R (/L) - - - 098.3£1.9 - -

SOD(kU/L) 94.3+6.7 94.0%2.5" 98.3+2.9* 98.3+2.6" 3.043 0.045
MDA ( umol/L) 5.0+0.3 8.2+3.8° 4.9+0.5" 5.2+0.5" 5.300 0.005
HbAlc(%) 5.2+0.3 25.3+10.7° 28.0+9.2 19.91£7.7° 12.858  0.000

a } P<0.05,5 NC 41 1b# ;b R P<0.05,5 DAC 41104 ;¢ i P<0.05, 5 DAC+E 41 b4,

22 HHRKXRBREINRALRREBELCER
HEE R, NC 4. Sk EE T i, TS IE w4 RE
KRG AETE  HESI L . DAC 4. Sk Z5 8 35
FRELSZ) I BRI AL AR50 IE L, DAC+E 4.
I BESE AT T, LA IE 5, PR 43 B 7%, ~F- 1 L
e JRdaE AR E IR A5 4k, DAC+O 2 . I 48 BELS
MG M RS TR 5, IR SE 8 Jry A8 BE 38 R 7 1
WAHESI RS ZERL(ET 1) .
23 FBAKBEZBKKIE I, M MMP-2, MMP-9
mRNA Fix
qRT-PCR &5 871, 5 DAC 44 kL, DAC+E 41
A DAC+O A5 T A MMP-2 MMP-9 ) mRNA

REW TR, ZRARITFE ;5 DAC+E 4
I, DAC+O A B T I mRNA Eih&EiE—42TF
[%,MMP-2 MMP-9 mRNA F ik 22 R LA ¥ B
X(F£2),
24 FBAKXKBEKEKIE L., IF MMP-2, MMP-9
EA=E SN

Western blot 25 5 Image J 3453 F K BEAH
DIFEGIE [ SN ZSILER R . 5 DAC 4 IbEL,
DAC+E ZHJiJ5 1 I A1 MMP-2 MMP-9 % [ 315 24
SHG I FE L, 5 DAC+E 4, DAC+0 4 i
JR Il MMP-2 MMP-9 35 Kk & T %, 25 A 50T
FREOGHKE | EARAI TR EER(FRIKE2),

& 2. EEKXBEFMKRIR 1 1 MMP-2,MMP-9 mRNA FKixLb%:
Table 2. Comparison of expressions of collagen I , I, MMP-2 and MMP-9 mRNAs in aorta of rats in each group

g A n R 1T mRNA JE BT mRNA MMP-2 mRNA MMP-9 mRNA
NC 24 8 1.0£0.0 1.00.0 1.0£0.0 1.0+0.0
DAC 4 8 1.9+0.4" 1.9+0.4" 1.6+0.2" 1.5+0.3"
DACHE 4] 8 1.60.1* 1.60.1* 1.2+0.1* 1.3+0.1°
DAC+0 4 8 1.1+0.4" 1.2+0.5" 1.2+0.3" 1.120.3"
F{E - 16.708 12.988 12.521 8.916
P{H - 0.000 0.000 0.000 0.000

ah P<0.05,5 NC 4 L% ;b 2 P<0.05,5 DAC ZHILE:S ;¢ i P<0.05, 5 DAC+E ZH L%,
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B 1. HERFENREN KRR ESIK HE BEER M LHF 4 147 NC4L5E 2470 DAC 41,55 3 175 DAC+E 41,5 4 174 DAC+
O 21, TEORATE, NAEAT, 55 1 30 10 4%, 55 2 51 100 £i%, 45 3 51 400 1,
Figure 1. HE staining of aorta in diabetic atherosclerosis rats

R 3 JFAXREZIEKR | I MMP-2,MMP-9 E R RIXLLE
Table 3. Comparison of expressions of collagen 1 , I, MMP-2 and MMP-9 proteins in aorta of rats in each group

g # n i = J T 2 4 MMP-2 £ 1 MMP-9 &
NC £1 8 0.8+0.1 0.7+0.1 0.8+0.1 0.74+0.05
DAC 4 8 0.9+0.3 1.1£0.2* 1.2+0.2* 1.1£0.2*
DAC+E 41 8 0.9+0.3 1.0£0.1° 1.1x0.1° 1.0+0.1°
DAC+O 4 8 1.1£0.2 0.8+0.2" 0.6+0.1" 0.8+0.1"
F 18 - 1.559 12.047 21.591 15.370
P - 0.221 0.000 0.000 0.000

a j P<0.05,5 NC 2H b3 ;b 9 P<0.05,5 DAC 4 He#e ;¢ i P<0.05, 5 DAC+E 4 Feas
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BRI |

BRI

MMP-2

MMP-9

Actin

2. Western blot il & 28 K B E ZhAkERE 1  IF1 MMP-

2. MMP-9 EHRIE

+E 41 \DAC+0 41 .DAC 41,
Figure 2. Expressions of collagen I, IlI, MMP-2 and MMP-9
proteins in aorta of rats in each group were detected by
Western blot

MZERA, UK AR UCH NC 41 DAC

3%

A SR FH v B TR B /N 7R o R A T R
DI A= 2 D il £ 2 BUOBE 9 30 Dk A Ak R BRUBE Y
TS IKEE R O, A RE A R I AR IR AR, A S Ak
TR PR 20 kR Ak o BRI PN ok 2 3k I IS 2R g
g AP e S T 25t ik 26 80 ok il A 7 B, % = B0 ik
PN A B S MMIP-2 \ MMIP-9 2 31k K S804 107 7K SF

R

PRS2 S — Bl BT SR K R A, o el 35
kDa , JE7E WA cDNA FEp R BN, &2 i N E
NE ML Z A WA P 2 20 1 o0 Ik ) 6 g Ay 4 40
AU MIEE 1 5N R e 3
JcAg A R A A A B R G It v I B 3R K
ST O ML A S 2 S S PR AR T R AR
SRR AR LG R e R A v R B bk gE A AR )
TEEAR B DK BS54 70 SRR AR B R g
1 MG T e U A4 =
FHSRAEHTIAE S 7, R, B R 1 2 HA ik
Bk g G VR FH SRR D R

AHIFFE 1 S 5 K B BRI 2 K7, SR
DAC 2 \DAC+E ZHF1 DAC+O0 4111 K B i 25 K -
PR T XA Bk 3 b 2 R gt =E L, &
WEFE 2R 5 4 JBE2R 1 JE B Y R AH G 0% B
(AAV9) , 28 2 i ik 5 I sl ik A 20 ML 7, 4
AAVY FERNFRE Rk 4 JE BT, DAC+O 411 1MLy Al

JrFAnfe e NRIEER 1 2R84, A0 24 1 AL v
EEHEM 35,

SR FERE AL BE S p A e [ I e -3 LA
ML, felst 1 I J2 40 B A0 36 o i) 22 gy, HE
T 2 S B BRI, S PR BERG IR, R
08 e B G B 5 ) e LR TE B AH 8L, Tohidi
G RIMAE A ot MR R 5B Y T
TR (HXT T BRI C i IR %) Bk fide 7 ) & 1 o 5%
Wi, TAE TS AR R et R RE ) ) BB A 1) 4
NVOR R E 4 28 5 8 Y BT R R R, IR
5 1 B R B 32 Bk N 3 ik (bone cross-linked N-te-
lopeptides of type I collagen, NTX) 7 = 5 i A ¢,
TEIEH AREG A8 R DL 2 5 NTX ARG, )
JEE 0 2 ok e Dt 1% 2 1 5 e B 52 970, Watanabe
SRR ANIIF 9T K PR, 500 g/ L 190 JE 2 AE 1046 A
TR BRF-IE LA AR T A s A0 I A4 3Rk 3 m
SR AR RN ET i i 12 28 1 023K 5 i 145 ApoE™ /)
B IR S TR S R 2.5~5 ne/ (kg - h) , REIE I
71> 32 B kMR 5 e TR T 4 1 & 12 ( Masson Hﬁf)ﬁ%@) ,
B BA R S5 73 B0 2 8 5 . ASWFSE 7R DAC+0
A F Pk PR T mRNA FIZE (19 #3535 DAC
Z1F1 DACHE 4R R, e at | & F Rk 2 R T g1t
RS RN MBI G s T B B X i S R A A
SO, JUH IR ) 2y ok - 9 LA e st T Y 3R 58
(BT 5 NI SRR Y- ik — 2B I IR BRI

ik s = TSR YR S B I IS E N ) (5
WA R G0 e, MMP-2 MMP-9 7 3 bk i 1k BE Bk Py
H L W 200 4300, P Ohe o8 e 6 B i 4, A 48 e i,
S ok 8 b 21 2 0F 22 W, BRSO RR g o 0 IR 3R 0
MMP FIKFZMBETEED . FENBCE A, R
REAZ 1 40 L 4 A 3R 18 15 19 MMP-1 MMP-
3 F1 MMP-13 (935" | Watanabe %51 A AMIF 5%
P WIS 3R A 52 ) 3= B0 ik P 1 JJL MMP-2 . MMP-9
BYFRIE . AW FE A A & BLAKR N 2o 3 58 I 3R XF
MMP-2 MMP-9 35 #) 52 Wi, $E 00 19 [ 3% %) MMP
MIVEFHBA 20 U85 Sk i 5 Sk — 2 5T
DAL, ORI 2 T i 410 o) 3= sl DO It i # He

KA ATE
RIBEER 1 X ILARA SR, FEHE P 25 L 1

B IKF5 TG £ A%, 5 HDLC S IEHE™
Watanabe 255 Z B, 45T Apo E7 /)N Bl v W JIE 2%
FERaE ARG IH 5 B K7, FLAIL ) AT RE 2 I i 22 B AIK s B
JIEL T s R AT R AT %5 5 g B 11 B A B 3 i
IE LDL AZ 4R B 2238 . AWFFE B R B I A ) e
R 1 &N 98.3 ng/L, ATREAS /& DL R ARG A [ A 7K
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Vo KT MR ER 5 A AL R P O R T E D, I 5
RAEEINH] 2 BOREIRIA db/db /7N B R 0K
B#A MDA & &, & B A PR B R AR,
THTIIESE & B, 78 A AL DO 5 T, IR 0K 2
EPRFE MHE AR R Kazama 251 JIF
I o) R 2R 3 o e S A WL A S s A R A K P
FiIAEFA L1 LA R, A PR 4 i
TRSMIFFE K PR, I 5% 2 A P45 S A0 R 0T A B0 ik o
BT LA T IV B S e A pam i/ e AR
Eﬁﬁfﬁiﬁﬂﬁ%‘%ﬁﬂﬂ%%ﬂimﬂﬂ(ﬂ%ﬁ{‘%ﬂku

SO, FER A R e 1 R, X2 1 7K X
Vﬂ%ﬂtfjﬁi‘ﬂku JEEEM 0 R ) S Bl ik
%WU“(;‘%WLU ??Zﬂl’]ﬁiﬂﬁféi% Al RE 5 M R 7 44

LURE SRR 56, I i — e SE

AD\Z,ZIKﬁﬁﬁﬁTmL\TIE%%,E/TIWEE%EEJ&F‘%
ARG S BhDKF- T JL 200 B Dt 2 i % 44 36 2 ok i
FEBIVE R X FFRE T — 2% ol kA £k R HEAH S 9%
I BT TRIT I A%

[ &% 30k ]

[1] Tan YL, Zheng XL, Tang CK, et al. The protective functions of
omentin incardiovascular diseases[ J]. Clin Chim Acta, 2015, 448
(25) : 98-106.

[2] Moreno-Navarrete JM, Ortega F, Castro A, et al. Circulating
omentin as a novel biomarker of endothelial dysfunction [ J].
Obesity, 2011, 19(8): 1552-1559.

[3] Yoo HJ, Hwang SY, Hong HC, et al. Association of circulating
omentin-1 level with arterial stiffness and carotid plaque in type 2 di-
abetes[ J |. Cardiovasc Diabetol, 2011, 10: 103-111.

[4] Xie H, Xie PL, Wu XP, et al. Omentin-1 attenuates arterial calcifi-
cation and bone loss in osteoprotegerin-deficient mice by inhibition
of RANKL expression [ J ]. Cardiovasc Res, 2011, 92 (2):
296-306.

[ 5] Kadoglou NP, Tahmatzidis DK, Giannakoulas C, et al. Serum levels

[

of novel adipokines, omentin-1 and chemerin, in patients with acute

KOZANI STUDY [ J]. J Cardiovasc Med,
2015, 16(5) . 341-346.

[6] Saely CH, Leiherer A, Muendlein A,

myocardial infarction ;

et al. High plasma omentin
predicts cardiovascular events independently from the presence and
extent of angiographically determined atherosclerosis[ J |. Atheroscle-
rosis, 2016, 244(1) . 38-43.

[7] Matloch Z, Kratochvilova H, Cinkajzlova A, et al. Changes in

omentin levels and its mRNA expression in epicardial adipose tissue

in patients undergoing elective cardiac surgery: the influence of type

2 diabetes and coronary heart disease[ J]. Physiol Res, 2018, 67

(6) : 881-890.

[ 8] Tohidi M, Akbarzadeh S, Larijani B, et al. Omentin-1, visfatin and
adiponectin levels in relation to bone mineral density in Iranian post-
menopausal women[ J]. Bone, 2012, 51(5) . 876-881.

[9] Guo LJ, Jiang TJ, Liao L, et al. Relationship between serum omen-
tin-1 level and bone mineral density in girls with anorexia nervosa
[J]. J Endocrinol Invest, 2013, 36(3) : 190-194.

[10] Wang D, Jiang TJ, Liao L, et al. Relationships between serum
omentin-1 concentration and bone mineral density, and bone bio-
chemical markers in Chinese women|[ J]. Clin Chim Acta, 2013,
426(15) . 64-67.

[11] Yang L, Zhao XL, Liao B, et al. Relationships between serum
omentin-1 levels and bone mineral density in older men with osteo-
porosis[ J]. Chronic Dis Transl Med, 2016, 2(1) . 48-54.

[12] Li XP, Zeng S, Wang M, et al. Relationships between serum
omentin-1, body fat mass and bone mineral density in healthy Chi-
nese male adults in Changsha area[ J]. J Endocrinol Invest, 2014,
37(10) : 991-1000.

[ 13] Watanabe K, Watanabe R, Konii H, et al. Counteractive effects of
omentin-1 against atherogenesis[ J]. Cardiovasc Res, 2016, 110
(1): 118-128.

[14] Li Z, Liu B, Zhao D, et al. Omentin-1 prevents cartilage matrix
destruction by regulating matrix metalloproteinases [ J |. Biomed
Pharmacother, 2017, 92(8) : 265-269.

[ 15] Zhang Q, Zhu L, Zheng M, et al. Changes of serum omentin-1 lev-
els in normal subjects, type 2 diabetes and type 2 diabetes with o-
verweight and obesity in Chinese adults[ J]. Ann Endocrinol ( Par-
is), 2014, 75(3) : 171-175.

[16

[l

Song J, Zhang H, Sun Y, et al. Omentin-1 protects renal function

of mice with type 2 diabetic nephropathy via regulating miR-27a-

Nrf2/Keapl axis[ J |]. Biomed Pharmacother, 2018, 107 (10):

440-446.

[17] Onat A, Ademoglu E, Karadeniz Y, et al. Population-based serum
omentin-1 levels; paradoxical association with cardiometabolic dis-
orders primarily in men [ J]. Biomark Med, 2018, 12 (2):
141-149.

[18] Kazama K, Okada M, Yamawaki H. A novel adipocytokine, omen-
tin, inhibits platelet-derived growth factor-BB-induced vascular
smooth muscle cell migration through antioxidative mechanism[ J].
Am ] Physiol Heart Circ Physiol, 2014, 306(12) ; H1714-H1719.

[19] A M, XUERAR, SR, 5. 1o R B U N Mot A3k i,
VWL T W’F”HSL IR B A (D], 3 bk et
e, 2016, 24(2) : 141-144.

[20] Catoi AF, Suciu S, Parvu AE, et al. Increased chemerin and de-
creased omentin-1 levels in morbidly obese patients are correlated

oxidative stress and chronic inflammation
[J]. Clujul Med, 2014, 87(1): 19-26.

(HECHmHR 20

with insulin resistance,



