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[ ABSTRACT] Aim  To investigate the association between high density lipoprotein ( HDL) subclasses and IL-6
concentration in patients with metabolic syndrome (MS). Methods The MS subjects (n=135) and healthy controls
(n=77) were selected. The levels of IL-6 were determined by enzyme-linked immunosorbent assay ( ELISA) kits. Ac-
cording to the levels of plasma IL-6, the MS subjects were divided into three groups: low IL-6 group (IL-6<66.76 ng/L)
middle TL-6 group (66.76 ng/L<IL-6<113.84 ng/L), and high IL-6 group (IL-6=113.84 ng/L). The contents of

plasma HDL subclasses were determined by Two Dimensional Gelelectrophoresis-Immunodetection.  The levels of plasma
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lipids and the apolipoproteins in the MS subjects and healthy controls were detected by automated biochemical analyzer. It
analyzed the impact of different genders on IL-6, lipids, apolipoproteins, HDL subclasses in the subjects and correlation
coefficients between the distribution of HDL subclasses and IL-6 in patients with MS. Results Compared with control,
the levels of IL-6, preB1-HDL, HDL, , HDL, , plasma total cholesterol (TC) , triglyceride (TG) , low density lipoprotein
cholesterol (LDLC), LDLC/HDLC and ApoB,,,/ApoAl were significantly increased in MS subjects ( P<0.05 or P<0.01) ,
while HDL,, , HDL,, , pref2-HDL, apolipoprotein AT ( ApoAI) and high density lipoprotein cholesterol (HDLC) were sig-
nificantly decreased in MS subjects ( P<0.05 or P<0.01).

content of HDL subclass of male or female in MS group was significantly different ( P<0.05 or P<0.01).

Compared with the control group of the same sex, the relative
Compared with

the same group of males, the level of lipids, apolipoproteins in control group and MS group were no statistical significance
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(P>0.05). The correlation analysis showed that I1.-6 was positively correlated with the level of pre@1-HDL and HDL,,

and negatively correlated with the level of HDL,, .

and the particle size of HDL showed a shift toward smaller size.

distribution abnormality and dyslipidemia.

RIZEE1E (metabolic syndrome, MS) J&Z i
AR Lo 5 A BRAS T  SCk [ 2] 4R,
RAE SO G AR G AR 28 PIAROC , 5 K 7K ~F- T
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5 B2 NS D RER AN — , FHOBUIm] R 3K - f 928 B 36 1k
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Conclusion The plasma IL-6 levels were increased in MS patients,,

The increasing of IL-6 may be related to HDL subclasses
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2.1 P4 IL-6, M5 FAEEAK HDL XS ERILLE

MS 41 11-6 & & X HRAL (P<0.05) , M4l
IL-6 i ¥fF A IER s (P=0.117 il P=0.138) ,
5%t B8 4 [b %, MS 41 11-6, preB1-HDL, HDL,, I

HDL, &+ L &% TC TG ,LDLC & & LDLC/HDLC
F1 ApoB, o/ ApoAl WIE YR FHH & (P<0.05,P<
0.01), ifii HDL,, #1 HDL,, & & LA J prep2-HDL,

ApoAl HDLC % 4t i Z L (P<0.05,P<0.01), 5
XFRE 4 Mk b B, MS 4 B P 1L-6. preB1-HDL,
HDL,, A1 TG ¥ % &% LDLC/HDLC 1 ApoB ./ ApoAl
FUAB 4 B 3 5 (P<0.05, P<0.01) , 1fii HDL,, I
HDL,, & A} ApoAl HDLC & & & &A% (P<
0.01) , SXFIRAH LM L, MS 2H 4 1 1L-6, preP1-
HDL, HDL, #1 HDL, & #& LA} TC, TG, LDLC,
ApoB ,, % S LDLC /7HDLC Fl ApoB,,,/ ApoAl 3 I,
FHE (P<0.05,P<0.01) , i HDL,, \HDL,, ,pre@2-
HDL ., ApoAl , HDLC & & i % % ik (P<0.05,P<
0.01), S[aI4 F VA, % IRZHFI MS 2H 2ot il s
SN E N 2 F TG 2 L (P>0.05)
DL SR MS B3 IL-6 & it b | AR ZE AL L
Kl 3% HDL 20k K/ NI NEH (R 1) .
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Table 1. Comparison of the levels of IL-6, lipids, apolipoproteins and HDL subclasses in the subjects of different genders

2% X B2 MS 4

M (n=38) Bk(n=39) Al (n=77) Tt (n=67)  BE(n=68) Ail(n=135)
IL-6 (ng/L) 35.17£13.67 37.97+14.53 36.59+14.09 92.32424.40"  88.30+22. 66"  90.30+23.54"
TC (mmol/L) 4.74x1.11 4.82+0.96 4.78+1.03 5.54+1.50" 5.33+1.48 5.43+1.48"
TG (mmol/L) 1.09+ 0.57 1.20£0.48 1.15£0.53 2.55+2.08" 2.91+2.55" 2.73£2.33"
HDLC ( mmol/L) 1.39+0.30 1.31+0.24 1.35+0.27 0.92+ 0.33" 0.93+ 0.37° 0.92+0.35"
LDLC (mmol/L) 2.58+0.69 2.90+0.87 2.74+0.80 3.11+0.98" 2.97+1.06 3.04+1.02°
LDLC/HDLC 1.91+ 0.55 2.29 +0.76 2.10+0.69 3.83+ 2.04 3.75+ 2.35¢ 3.79+2.19"
ApoAl (g/L) 1.34£0.35 1.29+0.20 1.31+0.28 1.19+0.23" 1.16x 0.23" 1.17+0.23"
ApoB, o, (g/L) 0.77+0.22 0.85+ 0.23 0.81+0.23 0.88+0.29° 0.89+ 0.32 0.88+0.31
ApoB, 40/ ApoAl 0.59+0.16 0.66+ 0.18 0.63+0.18 0.75+0.24" 0.77+ 0.24° 0.76+0.24"
preBl-HDL (mg/L)  77.00+19.69 78.17+15.66 77.59+17.66 131.06+£37.74"  130.25+49.30" 130.65+43.78"
pref2-HDL (mg/L)  74.84 +21.37 72.47+13.87 73.64+17.89 67.50+17.15° 70.36+13.39  68.94+15.38"

HDL,,(mg/L) 244.30+71.62  236.10+46.52
HDL,, (mg/L) 152.32+56.25 149.63+52.77
HDL,, (mg/L) 92.55+28.59 87.33+21.30

HDL,,(mg/L)
HDL,,(mg/L)

300.36+80.87
398.62+117.99

282.21+£49.71
381.79+71.44

240.15+£59.97
150.96+54.17
89.90£25.13
291.17+£67.10
390.10+£96.96

265.77+74.61
176.57+42.71°
106.14+33.45°
231.71+53.35"
229.10+63.21"

252.48+70.49
177.80+43.15"
96.93+28.51
221.23+51.77"
224.13+76.16"

259.07+72.60
177.19+42.78"
101.50+31.29"
226.43+52.63"
226.59+69.82"

a } P<0.05,b & P<0.01, 5% FRZH I8¢ oA P<0.05,d k P<0.01,

22 AEIL-67KF MS BEMAERBAEEASENLE
55X} A AR TL-6 4 b4, b 1L-6 4 FlE 1L-6

H TG FHITHE (P<0.05 5% P<0.01) ;MS H# %

F4H LDLC/HDLC F1 ApoB,,,/ ApoAl /K-35 5 T %}

5% R M LU # ;e S P<0.05, R P<0.01,

508 BR2H LM LL AL

M2 (P<0.05 5% P<0.01) , 1fii HDLC % & ¥ T %
M4 (P<0.01) ; 51K 1L-6 20 L4, 7 1L-6 21 HDLC
THBE T (P<0.05), Lk EHE7R MS B3 1L-6 7K
AT T RS AR AR R RLA (£ 2)
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Table 2. Comparison of the levels of lipids and apolipoproteins in MS of different IL-6

S R (n=77) & TL-6 4 (n=20) HIL-6 4 (n=94) FIL-6 4 (n=21)
TC (mmol/L) 4.78+1.03 5.25+1.60 5.48+1.48" 5.39+1.43
TG (mmol/L) 1.15+0.53 1.50+0.77 2.96+2.43" 2.88+2.54"
HDLC (mmol/L) 1.35+0.27 1.04+0.37" 0.88+0.33"™ 1.02+0.41"
LDLC ( mmol/L) 2.74+0.80 3. 31+1.25" 3.02+0.99 2.89+0.87
LDLC/HDLC 2.100.69 3.69+1.87" 3.97+2.41" 3.13x1.16"
ApoAl (g/L) 1.31+0.28 1.23+0.25 1.15+0.21" 1.22+0.26
ApoB, (/L) 0.8120.23 0.91+0.32 0.87+0.30 0.94+0.33
ApoB ./ ApoAl 0.63+0.18 0.75+0.27* 0.76+0.24" 0.77+0.23"

a N P<0.05,b N P<0.01, 5XHBYL L4, ¢ N P<0.05,d A P<0.01, 51 T1.-6 4 Huds,

2.3 M IL-6 KFERBLREMERE HDL WK AR
REE

S %t BELH FL 8 AR TL-6 240 preB1-HDL & & T
(P<0.01) ,HDL, Al HDL,, & # [k ( P<0.05 5 P<
0.01) ;' IL-6 21 pref1-HDL HDL, HDL, I HDL,,
EHTHE (P<0.05 87 P<0.01) ,HDL, Al HDL,, &+
M (P<0.01); 5 1L-6 41 pref1-HDL ., HDL,, il
HDL,, & & JF & (P<0.05 3¢ P<0.01), HDL,, I
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ol
EEEERILea
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HDLTE A& 2 (mg/L)

IR

N

B 1. A[FE IL-6 7k F MS £F HDL TN EE
HIE e S P<0.01, 57 1L-6 4H b4,

A

Prep 1-HDL Pre 3 2-HDL HDL,,

HDL, & f FE% (P<0.01), 51K IL-6 ZH LA, b
1L-6 241 HDL, Fl HDL,, & & &% (P<0.01) ;5 1L-6
4 prepl-HDL, HDL,, % & J+ & (P <0.055 P <
0.01) ,HDL,, & & &% (P<0.05), 5 IL-6 411k
B2, -6 41 preB1-HDL & T+ 5 (P<0.01), #
HIZE MS SBE K 1L-6 & &7t 5 13K HDL W
FIORLI N VIR OC (B 1)

\

A\

HDLg, HDLg, HDL,, HDL,,

a J§ P<0.05,b 2} P<0.01, 5XTFRAL LS ; ¢ S P<0.05,d 2 P<0.01, 51 1L-6

Figure 1. The relative contents of HDL subclasses according to different IL-6 levels in MS

24 MSEHEHDLIERXS L6, MERBEEAN
PSS

FEREHIAERE PERNEOUT A e/ 26 B . MS
BE MM 1L-6 /KF5 prepl-HDL HDL,, & 1F A 5¢
(P<0.05 8 P<0.01) , 5 HDL,, /K ¥ X (P<

0.05), I3 TG &5 HDL,, HDL, /K5 &7
& (P<0.05 5% P<0.01) , HDLC % &5 HDL, &
A (P<0.05) , 15 HDL, /KFEIEM K (P<
0.05) , LA LZERFW MK 1L-6 , TG HDLC 5 HDL
WA EI VIR (K 3) .
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Table 3. Correlation coefficients between the relative contents of HDL subclasses, lipids and apolipoproteins in MS
SR pre@1-HDL preB2-HDL HDL,, HDL;, HDL,, HDL,, HDL,,
1L-6 0.249" -0.031 -0.046 0.182° 0.108 -0.063 -0.187°
TC -0.036 -0.045 -0.054 0.064 -0.065 0.069 0.105
TG -0.016 -0.151 0.034 0.033 -0.098 -0.224 -0.220°
HDLC -0.069 0.159 -0.063 -0.076 -0.181° 0.182° 0.154
LDLC -0. 109 0.013 0.141 0.041 0.142 0.069 0.086
LDLC/HDLC 0.015 0.065 0.206° 0.151 0.183* -0.063 0.003
ApoAl 0.453" 0.621" 0.389" 0.519" 0.428" 0.713" 0.786"
ApoB,g 0.084 0.359" 0.136 0.185" 0.238" 0.224" 0.282"
ApoB, g0/ ApoAl -0.152 0.026 -0.079 -0.104 0.019 -0.153 -0.126

FhBdE S r ;a2 P<0.05,b 9 P<0.01,

2.5 MS #E#F IL-6 5% HDL IR LTkt E
Y343 #

PLIL-6 MR 7A2HE (Y),7 > HDL WE2E54 H 728
(X) EEr AT, LARNE R AR 27K
bR E, 28 2 0 A% 181 H 43 H7, preP1-HDL

HDL,, \HDL,, 3 BRI AT, Fifs £ e ik ml

H5F N Y =75.304+0.125X, +0.110X, -0.092X,,
1A 5 2 B9 A 5C R4 R = 0.382, I E R BIR =
0.146 , [l )= 7 F1 B F HEAG I . F =7.446 , P =0.000,
[l B2k P 56 R B 25, 1L-6 5 pref1-HDL HDL,,
R EIEAE (P<0.05 8, P<0.01) 5 HDL, /K
REEFRAL (P<0.01;%4),

R 4.MS £2E IL-6 53 HDL TESHM L L& R ITHH

Table 4. Multiple linear regression analysis of IL-6 compared with the plasma HDL subclasses parameters in MS

A H s & s WENERE EERBERMER  bRdEA i E I R AL t1H P
1L-6 B0 — 75.304 9.762 — 7.714 0.000
preB1-HDL X, 0.125 0.045 0.233 2.786 0.006
HDL,, X, 0.11 0.048 0.200 2.312 0.022
HDL,, X, -0.092 0.028 -0.273 -3.240 0.002
3 i @ WA ES SFEABE L, XA MS 21 £l

A WA T 27 U A s AR 52 e v R
2y 454 fCI AR AR AR y 33.9% , Horhi it —
2 MS A Y HDL ARG . MS ANH 5 s
E N2 BTN ERSTEEt 7/ L% N = i P R R 1S eSS R R S |
YRR, IL-6 152 EZ M ST K+, 7E MS iR
KRR R EFEEOER . T UG MS 1
H 1L-6 /K-V-5 HDL P28 315 1Y 5C 2 , BT 4 XL
[ia] FEL YK - S0 38 B8 1 1 ELISA 35, BF9E 17 MS H 3 1M
W 11L-6 /K55 HDL 4530 2853 A R SAH oG

WFFTah & B, 5 X B A RE LA, MS 41 A4
NI (1) TL-6  preB1-HDL HDL,, il HDL, & D)
J TC,TG,LDLC % #& } LDLC/HDLC F1 ApoB,,/
ApoAl [ LU H ¥4 i & 14 %, M HDL,, #1 HDL,, % & L)
& preB2-HDL  ApoAl HDLC & & [&A%, 5% M4
(R b2, MS 20 95 PR 5% 2 Pk HDL 3728 i AR A 55

JE M BN K 22 B G2 R L, MS
B 1L-6 W &= T 5 ARG 19 25 R AR R —
P R R MS B LG & HDL W AR 57
HHER MS 240 HDL W28 43 A 5% Al REJE T LG
ZHEL S HDL W s )

ARWFFE R MS HBH TL-6 WERF A IEAS 0, N
Tt — M3 1L-6 X MLAR & HDL V.28 ks &
ARSI, AR AR B (RN RbR o 228 MS B 1L-6 43
P 3 AL AR BN S R g, MS R
H WA LDLC/HDLC 5 ApoB,,/ ApoAl 7K -1
BT RIRZH (P<0.05 5 P<0.01) ,MS B & & W4
) HDLC Es K X R4l (P<0.01) , 5% I8
41 1A, IL-6 4 3% TC TG HDLC 7K F &% &5
IL-6 5 TG HDLC Wy/K -394 W25, it
Wl MS B3 1L-6 KF 5 1L-6 KF 5 AR RS 25
BLOCR BV, AT REH TA LI R A JE{Ch 212 i,

I=A
w
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MS B M 1L-6 /K V-5 M AR 1R 3K AL R b 7 i
— PRI IRFEA S, [F]IRF MS 5 1L-6 & 1Y
FheE 5 HDL 25010 58 A oG, Ui MS
A 1L-6 VR EE 5 1l i 25 6L S HDL 2843 A5 = i
P

1L-6 BV BT =1 T LA 2 i 105 1) S8 A o0 A, 14
TS AR TR (free fatty acids, FFA) , FEAKAS & H
fi5f# (lipoprotein lipase, LPL) &1, UK S 210
DIReZ 8, TG )W BB =2 34 n &5 ¥R B2 19 1L-6
SEUMARZEEL, WM TG MR, 42 & IH [ Bl 5% iz
FHH (cholesteryl ester transfer protein, CETP) FIJif
&4 ( Hepatic lipase, HL) G, CETP 436 P
B TAT A HDL, H 4 A RS 5 2 5 B S A AR
HRENRE I (very low density lipoprotein, VLDL) Fl
LDL "5 HL w5 HDL, o A9 = B H 335 2 7k
fift , S EORBURL Y HDL, FEAK, /NBURL Y HDL, E Y,
ApoAT FI# IE I\ HDL, f4 2& 1i M 7% A4 a7 Bk
preB1-HDL, H. X4 TG ¥ ¥4 ik, RCT a3 i v 5 ik
fit} LCAT (36 PEREAG , SR 082 preB1-HDL AYFRE,
B HDL, DR A 2 i e A2 B s 2 fl e
B, i3 R KOF- A4 TL-6 AT AR AN TG A BE | il 1
SN HDL AH N A A I B R 98 55 DL B BT As DIBE.

FEHERRAS M RIE LT DG A Hr B 1L-6
JKF-5 preB1-HDL HDL,, & IEA1 5%, 5 HDL,, /K4
T, I3 TG &t HDL,, \HDL,, /K -5 3% 7
A5G, HDLC & & 5 HDL, 2 HAHE, 5 HDL,, /K
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