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[ E] HW S RMEESIE(MS) EH hF A RH5WETF IS(CGDF-15) K-F5 £ hfgEeitatid, Fik
SKAME @A, N MS B 131 61, % 162 1) B B A 1 A BEAR A *F B4, B 3% Jo 75 R M ik A 7 GDF-
15. 9 @M% 6(1L-6)  EAZ M AL HE G 1 (MCP-1) K-F, R 5atmaarbs MS 4 6% GDF-15 K -F 2 &5t
#1289.74(187.22,411.56) ng/L ¥ 159.30(114. 13,245.87) ng/L,P<0.01 ], BL[A MS KA 5K ZHm 2T 5
AR (P<0.01) ; EFTRHAFRT , fo ik GDF-15 K -F 5 It X A8 (AR RA54 JEE AR 2 00) R B f B (H
W E B e G B EA R G I B B AAK) M e RS RIS (M S F A HOMA-IR) & K47 & 4
(MCP-1 #2 1L-6) 3 2 2 F EAR X (P<0.05) ;558 & 5 AR & O 2 B B 4e 11-6 4 £ ik GDF-15 ¢y AR K B 4 &
PEREREE, oiF GDF-15 KT 5 MS B i 75 & A R4k 5 A8 % R 2 5] 4 1.438(1.093,2.063) (P
=0.018).1.003(1.000,1.007) (P=0.043) , &t ik GDF-15 KFAEMS EEFPR2EH S, A 5MIKKmE
Re i ZE AR & 427 GDF-15 T AL T MS & 4 69 9% FALH) AR RS o R 9% & A 69 B A TR ANE
[FESES] RS [SCEkARIAAE] A

Relationship between serum GDF-15 level and inflammation, lipid profile in patients

with metabolic syndrome

MAI Yunni, LI Jiaoyang, ZHANG Zhuo, WANG Yadi, LIAO Zhezhen, QI Xiaoyan, RAN Li, YANG Jing, LIU
Jianghua, XIAO Xinhua

( Department of Metabolism and Endocrinology, the First Affiliated Hospital of University of South China, Hengyang, Hunan
421001, China)

[KEY WORDS ] growth differentiation factor 15; metabolic syndrome; interleukin-6; monocyte chemoattratant
protein-1;  lipid profile

[ ABSTRACT] Aim To explore the relationship between serum growth differentiation factor-15 ( GDF-15) and in-
flammation, lipid metabolism in patients with metabolic syndrome ( MS). Methods A total of 131 patients with MS
were recruited as metabolic syndrome group, and 162 healthy people were enrolled as the healthy control group.  The lev-
els of serum GDF-15, interleukin-6 (IL-6) and monocyte chemoattractant protein-1 ( MCP-1) were measured by enzyme-
linked immunosorbent assay ( ELISA). Results Serum GDF-15 levels were significantly higher in subjects with MS
than those in the controls (289.74 (187.22, 411.56) ng/L vs 159.30 (114. 13, 245.87) ng/L, P<0.01), and showed
an increasing trend with the increased numbers of metabolic components ( P<0.01). In all studied subjects, serum GDF-
15 levels were positively correlated with obesity related parameters (body mass index, waist circumference, fat percentage,
P<0.05), an adverse lipid profile ( triglyceride (TG) increased and high density lipoprotein cholesterol ( HDLC) ) de-
creased, P<0.05), fasting plasma glucose, insulin resistance index (fasting serum lisulin ( FINS)and homeostasis model
assessment for insulin resistance( HOMA-IR) ) and inflammatory markers ( MCP-1 and 1L-6). Age, HDLC, IL-6 were

independent factors for GDF-15 levels.  After adjusting for potential confounders, GDF-15 remained an independent risk
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factor for MS and dyslipidemia, and the associated odds ratios were 1.438 (1.093, 2.063) and 1.003 (1.000, 1.007)

respectively (P=0.018 and P=0.043).

Conclusion

The levels of serum GDF-15 were significantly higher in

patients with MS, and GDF-15 was closely related to the inflammation and lipid profile, which suggested that GDF-15 may

be involved in the pathogenesis of MS and the potential predictive value of cardiovascular disease in the future.
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2.1 BN AIG PR &AL 4F1E

293 BIEA AR G I FLLRFIE AN 1 Fios . P4
AR R PE S M e b, 2 R ST FEE L (P>
0.05) ., WIREFEAFFEIEA —2, 5% WAL A L, MS
AR R XL (body mass index, BMI) WC N8 H 4
[t .SBP .DBP TG ,ALT . FPG ., FINS ,HOMA-IR . IL-6
I MCP-1 ¥ 3 F+ 5, 1 HDLC /KRG, 2 73A
it L (P<0.05)

x1. MAELHABILE
Table 1. Comparison of general information

between the two groups

3 HE 4] 4]
WiH X HRZH MS 4 .
(n=162) (n=131)
/44 78/84 65/66 0.802
A % 49.4749.16  50.90+9.45  0.236
WS/ [ H1(%)]  30(18.5) 35(26.7) 0.093
BMI/ (kg/m?) 23.28+2.49  25.52+3.02  <0.001
% FEl/cm 81.347.5 87.2+8.9  <0.001
AR E 5L/ % 27.61£5.57  29.66+3.68  <0.001
SBP/mmHg 123.7+14.2  133.4+13.3  <0.001
DBP/mmHg 74.9+48.9 82.2+9.4  <0.001
TC/( mmol/1.) 4.73£0.98  4.89+1.05  0.181
1.10 1.92
TG/ ( mmol/L 0.001
(mmol/L) (0.82,1.39) (1.58,2.49) °
LDLC/(mmol/L)  2.42+0.90  2.60+1.04  0.115
HDLC/ (mmol/L)  1.57+0.36 1.1820.41  <0.001
14.45 23.95
ALT /L 001
Zmmol/L) g 355107y (16.65) 00
19.30 22.14
AST/ (mmol/I 0.126
(mmol/L.) (14.80.,22.33) (18.65,27.80)
5.10 6.26
FP /L 001
O/ Cmmol/L) 4 4 541y (5.26.8.89) <000
7.20 8.93
FINS/ ( mU/L 0.001
(mU/L) (6.06.8.79) (7.78.10.62)
1.60 2.53
HOMA-IR 0.001
(1.30.2.06) (1.84,3.93) °
IL-6/(ng/L) 12.62+5.20  17.02+6.32  <0.001
MCP-1/(ng/L)  118.95+39.49 146.94x52.41 <0.001
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 [289.74 (1187.22, 411.56 ) ng/L Lt 159.30
(114. 13 ,245.87) ng/L,P<0.01 ], B4b, 16 94
AKX E GDF-15 /KK MS AR 4 (B &
P R R | A L i A IR TG Ik A
HDLC) B i s ke (P<0. 01, 1)
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B 1. fi& GDF-15 /K FRERBASHELTURELR
Figure 1. Changes of serum GDF-15 level with

metabolic components

2.3 IiEF GDF-15 KE5IERIERMEXE
TEFTA 324, I3 GDF-15 7K-F 5 18 FEAH
KZH(BMI WC) A R IR (TG 34 m A HDLC K
fiX) \FPG i &5 ZHEHT 48 2L ( FINS \HOMA-IR ) 1 &
JEFREY) (MCP-1 Al TL-6) £ 8 3 1EAH2¢ (P<0. 05
22), FHH, ZIRB L R BT BRI
HDLC \IL-6 M IfiL% GDF-15 #7405 A & | GDF-
15.TG 4 1L-6 IS AHOCH R (P<0. 0553 3)

% 2. IMiE GDF-15 K 5ia RIEFREIHE K E
Table 2. The relationship between serum GDF-15

level and clinical indicators

I RAEAR r P\ RAE AR r P
I 0.352  <0.001 ||ALT 0.062 0.523
BMI 0.194  0.011 ||AST -0.014 0.834
WC 0.296 <0.001 || FPG 0.325 <0.001
SBP 0.132  0.092 |2 hPG -0.156 0.105
DBP 0.155 0.062 ||FINS 0.230  0.002
TC 0.064 0.407 ||HOMA-IR 0.247 0.001
TG 0.276  <0.001 ||IL-6 0.337 <0.001
HDLC -0.186 0.021 [[MCP-1 0.244 0.002
LDLC 0.070  0.362
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R3. EABEHEEEPSH

Table 3. Multiple stepwise linear regression analysis

AR AAER FIERE iR P
GDF-15 2 13.057 41.711 0.008
AR 3.337 0.691 0.021
HDLC -36.592 18.714 0.052
1L-6 1.732 0.857 0.001
IL-6 W 22.621 3.285 <0.001
GDF-15 0.021 0.007 0.003
TG 1.143 0.435 0.009

2.4 i GDF-15 5 MS MESE X ERKHE R

£ 7t Logistic [FIEA/MT B | £ AR BEATAn] [ R
i, I3 GDF-15 5 MS & A= XU 1E A & [ OR =
1.983(1.218,2.483),P<0.001 ], 7EVHHAER M
S ARBTFR A MR IS | R AE AR AR R R HR b
HEZMIRARNE)G , 5 GDF-15 73585 MS 1%
A XU ST IEAHSE [ OR = 1. 438 (1. 093,2.063) ,P=
0.018;3% 4], Mt —PHITME GDF-15 5 MS 1y
KHANE K M GDF-15 #2443 5174325 (Q1
<142.15 ng/L; Q2: 142.15 ~ 236.78 ng/L; Q3:
236.78 ~378.96 ng/L; Q4:>378.96 ng/L) , K%
JG Logistic [B1H 73 B 4% il U228 & 5 MS A 4B 19 XURS:
PEAHEE Q1, Q3 &E MS B OR A 1.533 (1.074,
2.842) (P=0.008),Q4 &4 MS ) OR H 1.978
(1.178,3.583) (P<0.001 ;& 2) .,

4~ P<0.001

P<0.008

QOdds ratio

Q1 Q2 Q3 Q4
Quartiles of serum GDF-15

B 2. Mm% GDF-15 MU I #i4r K E £ MS KR 1%
Logistic [F1JF 7 BRAN A i 3 4R 0% M5 A B4 4% TC | TG
LDLC \HDLC IL-6 MCP-1 HOMA-IR .GDF-15,
Bk OR F195% CI R .

Figure 2. The odds ratio of MS occurred in each

quartile range of serum GDF-15

TAh , AW FER RV T 1% GDF-15 5 1L jg =
WRAENKER, £IC Logistic [8IF50H1 W8, 7E AT
AT I Z W, % GDF-15 7K 5 IfiLI§ 5 4 & 4=
KBS 1E A7 9& [ OR = 1.008 (1.002, 1.011), P <
0.001], 7€ B AEH M5, BMI, MCP-1,1L-6 &%
HOMA-IR R4 K5, L3 GDF-15 KAk 5
I Rg 5 & B A& A KUBS: i 37 1F AH OC [ OR = 1. 003
(1.000,1.007) ,P=0.043;% 4],

% 4. & GDF-15 5§ MS fnis Kt R H £ E & Logistic B35 47

Table 4. Multivariate Logistic regression analysis of serum GDF-15,MS and abnormal lipid metabolis

o MS NE A 5

OR(95% CI) P OR(95% CI) P
AT | 1.983(1.218,2.483) <0.001 1.008(1.002,1.011) <0.001
7 2 1.637(1.114,2.087) <0.001 1.005(1.001,1.008) 0.006
i 3 1.593(1.102,2.105) 0.002 1.005(1.001,1.008)" 0.006
BT 4 1.426(1.085,1.961) 0.008 1.004(1.001,1.008) 0.036
Y 5 1.438(1.093,2.063) 0.018 1.003(1.000,1.007) 0.043

T B 1 AT B 2 JRIKAE WY PR BMI R 3 i — A K M R 3% ( TC TG \LDLC \HDLC ) ; B8 4 . f— 38 % 4 08 K F (116,
MCP-1) ;#2505 iff—25 %% HOMA-IR, a MARFEMAGTRE , MRS 5 @ SO /MA TG=1. 7 mmol/L 3{ HDLC<1. 0 mmol/L,

3o #

W) L g 5T R W], GDF-15 A/ 4 A

A /I BB R R T PR O 7 728 41 AR 418 v o 4 M
SEHENER GRS AR SE GDF-15 5 4RI 14T
BB R AR S IE AR DG AT RE A 0 i A R
o PRI IR A TR P 107 I ) S0 T A A

Pt BRI, HETA & MS SBFERR GDF-15 KA
TR H SRS CiiE, £T1
GDF-15 A BETE MS By & B L1545 EEAEH, FoA]
K T M GDF-15 76 A [ R A 7K, 25
R M LA R RE, MS B3 I GDF-15 /K
W, HLBE A2 o 5 2 i G R, 5k,
M3 GDF-15 W2 MS &AW ST MG 2, SR,
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AHFE AN RS T = A SRR REAEMF S B,
GDF-15 25 T YRR ACH IR 4, 9 5 v LUE
PEREARIAIE B 4 B 1Y 4 S ' IR, X s
SERPLR MS BB RN IS GDF-15 (47 = v] fig 2
BRI 5 5 04 57 A S R, AHA 75 1 — 25 A 5T
HUESE

MS 55 B 5 2 AT R i I % D) AE G
J2 2 TROBE PR O L4 9206 1 A S FE I TR R
AWFFE 45 R RV, L35 GDF-15 5 Z R iHE tr 17
TE I, A0 45 A8 JBE 2 80 ( BMI, B ) LR B s 3%
(TG ¥4/  HDLC F&1%) . FPG M Ji % Z 4k i 48 %L
(FINS HOMA-IR) ., %3 4b, I3 GDF-15 S5 IfLAg 4%
B &A= XU A 37, 1E AH ¢, B HDLC A GDF-15 (it
STAHXC R 2 W] GDF-15 7] RETE AR P B0 A 4% 5
R IR T AR A, 33X A 5 T A 30 A S 0 45 AR A
A0 H AL i GDF-15 5 & 48 FE MCP-1 il
IL-6 1EAHC, H GDF-15 5 IL-6 H Al s R %
C A YBIITIESS , GDF-15 7] DL 48 0 s i 1%
[, MS B #F KN GDF-15 7K V-1 FH 25 7] e Al —
FRAAEPLTIR BB MU S 5E 22 0L, Ah, 25 T R
T I ZE AL AR o I 98 1) O B A Rk, MS £
HILIE GDF-15 V-1 7+ 8 2 5 vl LIAE M Bl 5 I &
40 I 7R 95 o XS 1) 7 B0 T 4 A (15 i — 2B
ﬁﬂ:%[z” .

AR FEAAFAE— & R BR w2, BT T %
ANEEHEKT H IML3E GDF-15 5 MS K AC 2 Hony K 7
KFR, HWK, AR BN, W RE S Z 3 55 HH
fRIFEI

B AR R GDF-15 /K EAE MS B
i 2 T, HL S AL AR 5 0 R AR DDA O 4
7% GDF-15 Al 625 T MS KA i BRHLH , (HiA 7
TR AR FE AU S AR AR
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