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Relationship of adipose chemerin and its receptor chemerinR gene expression to obesity and type 2
diabetes mellitus
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[Abstract] Objective - To explore the relationship of adipose chemerin and its receptor chemerinR gene expression to obesity and type 2 diabetes
mellitus. Methods * Twenty-four patients undergoing elective abdominal surgery were enrolled, and were divided into normal glucose regulation-normal
weight group (NGR-NW), normal glucose regulation-overweight/obesity group (NGR-OW/OB), and type 2 diabetic overweight/obesity group (T2DM-
OW/OB) according to the body mass index (BMI). The levels of chemerin and chemerinR mRNA were detected by reverse transcription PCR (RT-PCR).
Results - Compare to the NGR-NW group, the chemerin mRNA levels of abdominal subcutaneous and omental fat were significantly increased in the
NGR-OW/OB and T2DM-OW/OB group (P<0.05). Correlation analysis showed that the chemerin mRNA levels of abdominal omental fat were positively
correlated with BMI, fasting insulin (FINS), triglyceride and serum chemerin (=0.577, r=0.561, r=0.472, r=0.623, P<0.05 for all). The chemerin mRNA
levels of abdominal subcutaneous fat showed significant positive correlation with BMI, FINS and serum chemerin (r=0.692, r=0.513, =0.497, P<0.05
for all). Conclusion *+ The chemerin mRNA levels of abdominal subcutaneous and omental fat were positively correlated with BMI, FINS and serum
chemerin, suggesting that the chemerin gene may play a crucial role in the pathophysiological mechanism of obesity and type 2 diabetes.
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W 24 BIRE SR BN FAR B E AT G (15 615
e, 9 i, 4R 20 ~ 65%), $% WHO (1999 4F) ¥
RIFISWHRERT WHO (1998 4F) NEREIZWARAE>4H: 1
WHEUR T EE AR EAH (NGR-NW) 10 5, 1FE T
HBE /IERE4L (NGT-OW/OB) 8 {5, T2DM B / JERE4L
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FRZE (CV) <5.0%, HitlA CV<5.0%, RMH AL
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RNA, #HEH I EMER D (260 nm) Fi1D (280 nm)
{6, THH RNA &mfnaiss,
1.2.3 B4 41 chemerin, chemerinR %[5 mRNA &3k
s E A RT-PCR ;£ 17l %, RT-PCR Jx Ji7: HL
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Biotechnologies 2y &), H 2 pL cDNA #4720 uL PCR, 2]
YN PCROAFIH i Rig 28 | i AE g 2 w4 ft, A\ chemerin
FE R 147424 361 bp; A chemerinR & K4 1474 24 543
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2.2 KAl chemerin /KFLE4&R

& 40,16 1 i chemerin 7k *F kb 4%, NGR-OW/OB 4,
T2DM-OW/OB 4. NGR-NW £ {4 Ifil {5 chemerin 7k - Lt
%, ZRIEgiE#E Y (P>0.05), B#E 1,

R Wil R g g e R

Tab 1 Comparison of clinical and laboratory characteristics in each group

NGR-NW 4

ik o
iS4 54.10+6.66
BMI/ (kg/cm®) 22.92+1.27
W/em 78.50+4.14
WHR 0.88 £0.04
FPG/ (mmol/L) 5.47+0.99
2hPG/ (mmol/L) 5.39+0.39
HbAlc/% 5.44+0.56
TC/ (mmol/ L) 435+0.84
TAG/ (mmol/ L) 1.54+0.74
HDL-C/ (mmol/L) 1.23+0.41
LDL-C/ (mmol/L) 2.68+0.44
FINS/ (mU/L) 9.42+3.17
HOMA-IR 232+1.12

chemerin/ (ng/mL) 85.12+21.27

A Y P=0.000, ®P=0.000, °P=0.013
© P=0.025, 5 NGR-OW/OB 411045,

1.5

, “P=0.015,

NGR-OW/OB 41  T2DM-OW/OB 2

(n=8)
53.00+13.98
28.28+2.347
92.50+9.17"

0.94+0.07
5.59+0.63
6.28+0.52
5.69+0.51
4.63+0.67
2.73+0.97°
1.10+0.19
2.96+0.47
15.65+6.32°
3.98+2.11°

118.70 +37.89

chemenn/i-actin

0.9

Bk

FP=0.036

0.6

chemerim/fi-actin

0.3 4

0.0-=

Bt

(n=6)
58.33+12.50
25.77+2.86°
89.00+6.25"

0.91+0.03
5.92+1.30
13.44+0.49°°
6.33+£0.20°
443+1.01
1.12+0.11°
1.23+0.13
2.87+0.61
12.72+7.67"

3.49+231

115.20+£28.94

® P=0.047, ©P=0.024,
°p=0.011, “P=0.000, ®P=0.031, ®P=0.002, 5 NGR-NW ZLL#Z; © P=0.000,
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A7 5 VR0 O i U T L D ) 285 R . NGR-N'W 2] v JigZ A ) i
fE 428 rfr chemerin mRNA 7k P B, & T M #0 B2 TR
(0.589+0.101 vs 0.466+£0.072, P=0.006); 1fij chemerinR
mRNA 718 R T RRIEARIG A R be, 22 R Tegeit 4
B (0.802+0.183 s 0.608 +0.169, P=0.241),
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1 NGR-NW 4§ &8 K2 T AR AAFAE P R FRAE AR ZE 4R 7 chemerin mRNA %

Fig 1 Expression of chemerin mRNA levels in abdominal subcutaneous fat and
abdominal omental fat in NGR-NW group
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mRNA 7k >F-, chemerinR mRNA 7k > K I P B i Hg s 25,
Z1rp chemerinR mRNA 7k F-7£ 5% & Z A LA . 22 5% (3
P>0.05), & N W IE BE B 40 22 b chemerin mRNA /K °F
EatdhBES T 548 (1.000+£0.201 vs 0.708 £0.231,
P=0.036), iFILE 2,
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Fig 2 Comparison of chemerin and chemerinR mRNA levels between abdominal subcutaneous fat and abdominal omental fat in different genders
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F NGR-NW 4] ( #J P=0.000), NGR-OW/OB 41 1 T2DM-
OW/OB 40 JI5 ¥ Bz T i 115 41 21 v chemerinR mRNA 7k °F- &5
NGR-NW 4 7 ju]bbe, ZRigiit#E . EILE 3,

1 2 3 4 5 6

— — — — et

chemerinR 543 bp

f3-actin 240 bp
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Fig 3 Comparison of chemerin and chemerinR mRNA levels in abdominal subcutaneous fat among three groups

2.3.4 4 1) B N R RE i 5 4127 chemerin f 3 &2 4
chemerinR mRNA 7k - [ Lt # NGR-OW/OB #f. F11 T2DM-
OW/OB 2 JiE N RIS AEIGZHZ H chemerin mRNA 7K I 255
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7.1, 2.NGR-NW £ ; 3, 4. NGR-OW/OB #4; 5. 6. T2DM-OW/OB 4,

4 E4HERE A RARBEAFZALR chemerin B E 5k chemerinR mRNA 7K E & bL 5

NGR-NW 4. (P=0.000, P=0.021), NGR-OW/OB 4 i1 T2DM-

OW/OB 4JiE i TN £ chemerinR mRNA 7k3F-5 NGR-

NW . ZinlbbEs, ZRICGHFEL (35 P>005), HELE 4,
1 2 3 4 5 6
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B-actin 240 bp
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Fig 4 Comparison of chemerin and chemerinR mRNA levels in abdominal omental fat among three groups
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mRNA k-5 5 BMI, FINS, TAG Fiifii {& chemerin B 1F  BIENEI2H2H Fb chemerinR mRNA sk *F- 5 LDL-C 5 1E4H
2 (PB4 90h 0577, 0561, 0472, 0.623, #3P<005), = (,=0448, P<0.05), Mi5HMEETHELLR (F2),

#¢2 Chemerin St H3 4k chemerinR mRNA /KPS IE 2%, WARRMTEAR . B8 HIRPISE. MFH chemerin kP FH S 153
Tab 2 Correlation analysis between chemerin and chemerinR mRNA levels and body fat, glucose and lipid metabolism, insulin resistance parameters and serum levels of
chemerin

[ 5 M 2L 2 BT NEI R

A5 chemerin mRNA chemerinR mRNA chemerinR mRNA chemerin mRNA

r i P1iE rfE P14 r i Pid r i P i

AL -0.219 0.341 0.187 0.418 0.106 0.646 —0.278 0.222
LEill 0.547 0.010 0.057 0.805 0.344 0.127 0.126 0.587
BMI 0.680 0.001 0.306 0.177 0.692 0.001 0.338 0.133
WHR 0.350 0.120 —0.090 0.699 0.275 0.228 0.312 0.169
FPG 0.040 0.864 —0.074 0.749 0.192 0.404 0.015 0.947
FINS 0.589 0.005 —0.058 0.803 0.513 0.017 0.074 0.750
HbA ¢ 0.198 0.391 0.294 0.196 0.357 0.112 —0.150 0.515
TAG 0.560 0.008 —0.088 0.705 0.343 0.129 0.221 0.336
TC 0.070 0.762 0.381 0.088 0.179 0.437 0.241 0.292
HDL-C —0.353 0.117 0.121 0.601 —0.257 0.261 —0.102 0.659
LDL-C 0.230 0.315 0.448 0.042 0.355 0.114 0.254 0.267
chemerin 0.516 0.017 0.086 0.711 0.497 0.022 0.338 0.134

HE 56 B2 T R 5 4L 4 v R B AH 5 o0 7 ., chemerin 0,497, ) P<0.05), ChemerinR mRNA sk > i F I BH
mRNA JKF 551, 4% . WHR, FPG, HbA ., TAG, BAHxKEZF, B SoRIENEEREZA L. WEE T 151
TC. HDL-C, LDL-C ¥ Jc#Hxt; {H 5 BMI, FINS, {41 chemerin mRNA 5 [fiL{ chemerin 7k *F 2 [A] FFH 5=
Ifii i chemerin 5 1E #H 3¢ (r H 4> %14 0.692, 0513, X #H,

1.4 A 1.2 B
12 1.0
% 1.0 dr 0.8
] . ]
2 08 2 06
: : .o
0.6 04 %y
0.4 0.2
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chemerin (ng/ml.) chemerin (ng/ml)
i A JEN BIENRIGZEY ;s B. A IR,
5 Chemerin mMRNA 5% chemerin 7k E 2 BIHIEX X R
Fig 5 Relationship between chemerin mRNA and serum chemerin level
3 itig B, DI PR I 52180 0 96 5% o 10 B 0 1R 7

E% [15722]’ ﬁﬁﬁ%ﬂé% EE &Tﬂsﬁﬁﬁﬁiﬂﬁj\(‘ﬁ [23]0 2007

3.0 B FIRALSURIMISNG Wi 4181 chemerin mRNA & 4F, Jlid — A5 5 /7 514 3k J7 &% (signal sequence trap,
BRI ZER SST) £ Psammomys obesus (— Fft T2DM F1 i ik [ 45 784
HT, BB N RS S B) b ¥ UCUE AR FE B - chemerin /& — i s
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1", G R BLIE # () Psammomys obesus [ A 5 1540 21
FJ chemerin % [K 1 CMKLRI 3K #5825 = T R T REG
A, TR IS K B AP [ D0 J% 1F 6 B U 15 1E J\%
R I PN R RSE I I 2 28 v chemerin mRNA 7K > B i
THEHE T RENH ., 5 BiRMFE R —5, H’En[ﬁ)}:T
NE WG4 2 chemerin mRNA. [ 235 & Ay W] 5 g fijj 2 21 1)
45 fo s, LetERI R IERE B 4H. 28 chemerin mRNA {31k
wAEE T B, mi A4 21t chemerin mRNA HY
Fih B TCPERNZE 5, ChemerinR mRNA 7k - 7E I P ] 5
i W £ R I 8 e T MR 2R 28 vh 9 2R I8 TE B B 22 5
Chemerin [1J2H 21435 22 S0 PN I HES B I 2 2R Tl #as
2, EERORE T DUBEH N b S D5 2H 2 T YT
chemerin (2350 chemerin IfiL {9 B LA R M 51l 22 St e 2]
T S1EM, MmIEEE T HR414+ chemerin mRNA 1)
R MINRNEIGA R 4/5 fih, EERE TR 1E
FHMAZ 2L, AT R Bt B 22 R R R s 2 4R .
ReWidL R RTT .

3.2 MBI 418 5 B¢ PRI 412! chemerin mRNA )4

AL HANMY chemerin KFR)EFH

AW 58 &5 W o ISR 5 2H 4 B B T R 5 4 4
chemerin mRNA [ 3K &3 5 Ifil {F chemerin 7k~ & 1E 48
Ko PURENRIAALE K fz T RENZHZ chemerinR mRNA [y
RS chemerin KFNITCA I K F, R & BUILREE
] 5% i D 2H 28 B B T MBI 227 chemerin mRNA [ 3R 1534
W Th e, HEDUIE R I chemerin kT2 & T, £%
5l TS RN 4 chemerin mRNA {12 34 [5] 4 7
m A%, AT H #5557k o, Chemerin mRNA & 7
-8 G b R B 1L ok 4 B Al 432 D5 chemerin £ {4 PN ]
FH . Bafippods o DA b 28 G A o I 375 v R B8 o A i, 177
A TP R,

3.3 BN 412 chemerin mRNA [f) ik AAAEYE )l 25 5+
AW FT S B Lt A I T 2 21 chemerin mRNA Y 3
RS T B, MM chemerin 7k P, i 2 5 T 5
e, fEUREEAERE . BMI, TAG, FCP %W EfE, ZR{IAK
HASGHE X, i chemerin K-F5IERE . A g1
PILEEEN ﬁ&ﬂ’ﬂfﬁiﬂﬁé}%ﬁ\ BEREE BHEREARR, &
P X S B 41 21 chemerin mRNA ) 22 PRIk, BR T H
ik chemerin & KL% . Bk JakoE (AnlizFn o)
B URT 5  IfiL i H chemerin 25 ([ 7K AU 22 500, (R IE 5
A7 Bt 25k F R REAL 5 chemerin mRNA (136 5% 2 V)4
3, AR chemerin & R 4 £ Pl i 198 £ 2015,
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(SNPs), i pi, 17173608 S5 (i & K £ A e s T 1E 4 1k
JF BRI o A AN TR ™, 5B 4 2 TR %A Y
AR AR ZE R U RS F A TS5 chemerin FUFR KM
i, BRI TCHSEFZE, Chemerin 2K S50 B 2 A&
Z, P PRIE s,

3.4 MBI 418 5 B¢ PR 412 chemerin mRNA )4

B SRR % &

A BE 9 T2DM # B Psammomys obesus 71 I% % % g
Ji2H 2R chemerin (Y235 B 35 i T 1F 6 A T 1F 6 W I
fJ Psammomys obesus ", 51k AT ME IR AL N T
BRI R, RN, B 4 A SRR A g 5 2 2 e
chemerin F1 chemerinR mRNA fJ K5 T 1IE &k &4
ANEL P AR AT & B ARG R (RS IE B T A
T2DM 4 ) WIMIBEREH 2. B R iEN2H 4, chemerin
mRNA U RIK B EW S, 5 Eik EAMNIFFEER 3
WA ZHZL . B2 T HE ALY chemerin mRNA /K5
BMI 2 EFHSE, TERSIEPERIR H fth R 35 5 03 AR A FEAH G
P, MEEAENGZHE. K T IR MiZH 4R chemerin mRNA 7k
FH51M{E chemerin 7K F 5 EASE, B IFE BMI ZHFE 5
FIFRAEDIAFAE . ABFE & BLIMTE chemerin 7k 7 5 JE i 2
UIAHSE, B UIE %48 5 NS 14 chemerin 7K >F-HY T &
ENEWiZHEH chemerin mRNA B IA T & S HAH G HY AL 5%
B, iAo, R AR A b R 25
T HEWH 2L chemerin mRNA 7K WL 22 5, $27RE
JE AL chemerin 7K - Y T i A R 5 4L 2200 K g
WA B[Rl A SR B, B TR TRIAL I E RE A 2 R
Ll

3.5 MIBIR A8 B e FIRIi4141 chemerin mRNA [f) 4

BHRSFEMDL, T2DM Z X R

A I chemerin mRNA ik Ty, H AL IERE
HNFEA T2DM % 5 1E 5 BER G % 2 18] B R 4121
B Wi 2H 21 A chemerin mRNA FY &35 W ¥ & W22 %, ifi
Takahashia %5 " % B {E fift 7 8 3 (leptin) 52 {4 (19 IE i 4%
PR db/db /NERUFH SERE R E A, chemerin (A T
EHb T, BT AMRRIGIEER L, BT %4 TC T2DM
IEF A4, T2DM 2 &7 E 5 g8 chemerin %
KA R AER, B R AR, Fit—P
KAEA R, [FINH 0 T2DM IE % (R RS, 3 2 g
W22 F2 R4 4 Y chemerin mRNA [UFRAEH 5
FINS, [fi{# chemerin J{ ¥ £ 1EAH, A 1HEM FINS [ {E
25 chemerin mRNA [ K fE 5 a7k ERIIRT, mRNA
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A[REZ 5 T2DM K AR & FZARPUAE . ARSCHETE RN
IR IARGE , Tt —BWFIEUESE,

Bz, BRATTATZT S BRI s 1 2H 2 e B2 T M s 4.
20 chemerin mRNA 1) %35 & ¥ 5 Ifil {§ chemerin Jk *f
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