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Tab 1 Contents of serum lipids and apolipoproteins in middle and old aged patients with hyperlipidemia (x Es)
Hyperlipidemia in middle and old aged group
40- 49 years 50- 59 years 260 years
Male Female Amount Male Female Amount Male Female Amount
n y 19 4 38 2% 62 45 y) 67
BMI( ke/ m?) us5HT s0RT ushT wurhs  u9h7T uIhT BT BeRT BIH8
TG(mmol/ L) 331147 343107 334127 34267 4 20£19 3243 358237 4 30f10" 32207
TC( mmol/ L) 541077 5.310.77 531077 62137 * 60E12"F e1EL27* 591107 * 6.0E1.07* 59107
IDL- C(mmol/L) 3.6 £1.0° 3.4140.7° 3.510.7° 3731 3.611.5" 3.611.3" 3411 361" 35111
HDL- C(mmol/L) 1.030.2" 1.010.2" 1.010.2" 1.130.3° 1.130.5" 1.130.4" 1.210.4* 1.310.4* 1.230.4*
apoA [ (mg/L) 115E103°  11e8t184 11514162 r179£190° 12054289 12011237 1268 1248% 1302176 1292 £208"
apoA II(mg/L) 307 168 270 151 287 157 200 47 281 162 287 154 22 45 292 247 278 149
apoBl0O(mg/L)  910E176™  959+189™ 937 1179™ 1030 t264™ ¥ 1027 2200 * 10261237 ¥ 10161204 # 1005 21947 * 1013 2002 #
apoC 11(mg/1) 93 £53™ 64 136" 86 143" 88 45" 85 142" 87 144" 97 138" 80 130 9 337
apoC 1l mg/ L) 191 169™ 186 T49™ 189 +62™* 191 £81™ 203 198 197 189" 221757 180 £57* 200 £717
apoF(mg/ L) 6™ 60 118" 63 120" 63 134" 67 126 65 131 67127 56 114" 63 125"
TG/HDL- C 334197 344187 334187 334237 284067 30b.6T 3382974 274127 30467
Control group
40- 49 years 50- 59 years 260 years
Male Female Amount Male Female Amount Male Female Amount
n y) 15 37 vk} 15 38 3 14 4
BMI( ke/ m?) IR 64 w6R3 24133 21.8%1.8 24330  23.533.1 23425 23.142.9
TG(mmol/ L) 1.330.5 1.110.3 1.210.5 1.4 0.4 1.330.5 1.410.4 1.330.5 1.330.4 1.330.4
TC(mmol/ L) 4.710.8 4.830.5 4.710.7 5.240.7% 5.140.7* 5.140.6" 5.240.7% 5.340.7* 5.240.7
IDL- C(mmol/T)  3.0%1.0 2.910.6 3.011.0 3.030.8 3.030.9 3.030.7 3.130.7 3.030.6 3.140.7
HDL- C(mmol/L)  1.330.2%  1.470.5 1.330.4 1.340.5% 14304 1.310.5 1.340.3% 15104 1.330.3
apoA [ (mg/L) 1257191 12474213 12534198 1293%168  1208H168  1275%168  1283%213 1300200 1289210
apoA II(mg/L) Mty 257 244 264 148 258 £29 259 126 258 17 282 35 289 T4 284 138
apoB100( mg/L) 43172 721 182 734 144 831 172" 832 £108" 831 1155 812 £152* 847 1200* 823 t167*
apoC 1l(mg/L) 45 %14 £ %10 44113 $120 $10 $10 46 %13 115 45 %14
apoC I mg/L) 112429 108 £18 111 425 105 £33 103 £27 105 £32 113 126 111 136 112429
apoF(mg/L) 3947 40x7 3947 43116 4116 9ty 4110 45113 45110
TG/HDL- C 1.0 0.6 0.730.3 0.9 30.6 1.0 0.5 0.930.9 1.030.6 1.030.4 0.930.3 1.030.4

" P<0.05, ™" P< 0.01 vs control group; * P< 0.05 vs female subgroup within the same group; * P< 0.05 vs the same gender who were 40 49 years or 50— 59 years.
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Tab 2 Concentrations of subclasses of serum HDL in middle and old aged patients with hyperlipidemia (% . x %)

Hyperlipidemia in middle and old aged group

40— 49 years 50— 59 years 260 years
Male Female Amount Male Female Amount Male Female Amount
n 24 19 43 38 24 62 45 2 67
prebi- HDL  11.333.5™ * 9.8 22.4™ 10.612.7" 11.933.3™ * 10.3£2.6™ 11.2343.2" 12.0£3.47 * 10.9£2.7" 11.433.5”
preb- HDL  5.1%1.5"  4.8%1.6° 5015 50%1.3° 49%1.4" 50%1.6 5.4%1.8 52£17° 53EL8
HDLsc 5.812.2 5.912.3 58122 5.9%2.0 6.112.4 6.012.4  6.8%2.5 6.3%1.9 6.5%2.4
HDL3, 12.733.5"  12.032.6°  12.4%3.4" 13.533.8° 4 12.233.0° 12.7£3.7° 13.633.57 4 12.133.4°  12.8£3.9"
HDLs, 25.7%7.5°  25.0%6.5° 25.416.7° 25.4%6.8  26.0%4.9° 25.8%5.7° 26.6%6.0° 25.2%6.6° 26.016.4
HDL,, 19.314.1°  20.124.0°  19.7%4.17 19.015.2°  20.1%5.0°  19.4F4.7° 17.2%4.7° * 20.583.8"  19.0F4.6
HDLy, 20.1+£4.0" “22.346.7" 20.8%5.6™ 19.346.2" ©20.435.97 19.946.4™ 18.4F6.6” “ 19.822.9° 19.0%5.8”
Control group
40— 49 years 50— 59 years 260 years
Male Female Amount Male Female Amount Male Female Amount
n 2 15 37 23 9 31 32 14 46
preb- HDL  6.4%2.0% 5.6%L.6  6.0*1.9 69%1.6" 59%1.9  6.6F1.9 7.2+1.4%*% 63L1.8*% 6.8%1.6"
pref,—- HDL ~ 4.5%1.3 4.4%1.3 4.5%1.3  4.5%1.1 4.4%1.2 4.5%1.3 4.6%1.2 4511 4.6%11
HDLsc 6.112.0 6.012.2 6.112.1  6.5%2.1 5.8%1.3 6.312.1  6.912.2 6.112.1 67321
HDL3, 10.4£3.0 9.933.0 10.1%3.1 11.0%2.1 10.2%3.1  10.8%2.3 11.0%4.2 10.113.0 10.6£3.5
HDL, 22.116.0 20.2%4.9 214156 22.3%4.1 20.9%3.6 22.1%4.2 22.715.4 2.0t4.8 22.415.2
HDL,, 21.5%5.1 2.4%45  21.8%4.9 27146 2.6%3.5 27143 21.514.8 2.233.6 22.114.8
HDL,, 28.816.8% 315177  30.1%7.2 26.1F6.1% 30.2E5.4  27.0%6.1 25.4%6.5°% 20.2+3.9% 26.8 +5.8"

" P< 0.05 ™ P< 0.01 vs control group; “ P< 0.05 vs female subgroup within the same group; * P< 0.05 s the same gender who were 40— 49 years.
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preBi— HDL % & 5 3% .3 TG TC .apoB100 apoC
Il apoC Il.apok 7K°F- } TG/HDL- C Lb{H 2 &% I
F(r= 0.432; r= 0.243; r= 0.341; r= 0.259; r=
0.335; r= 0.308 }% r= 0.453, P< 0.05 5 P< 0.01),
HHDL- C/KPFEBENAMKL(r= - 0.167, P<
0.05): 5 I AH . KK (1 HDLy, /K ¥ 5 TG TC .
apoC II apoC I1l.apoE 7K~1- &2 TG/HDC HL1E 5 3% 11t
MK (r= - 0.296; r= — 0.156; r= — 0.182; r =
- 0.216; r= - 0.203 [z r= - 0.313, P< 0.05 5§ P<

0.01), 145 HDL- C K2 23 IEAH X (r= 0.124,
P<0.05) .

e IR A S e Lo A O L LR S,
SERFFT A B HDL Oy I () PR 374 5 HDL W28
FEIL 3 P R KN M A Y L p AR
N As (CHD 5/ fibg 1fiL 57995 1R e e N, T o 1AL T A2
—N A I R #R, A BRI Sk A, S
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Tab 3 Correlation coefficients between contents of serum HDL subclasses, serum lipids and apolipoprotein in middle and old aged patients

with hyperlipidemia

preB— HDL  preB,— HDL HDLsc HDL, HDLa, HDLo,, HDLy,
BMI 0. 048 0. 039 - 0.027 0. 003 - 0.054 - 0.002 0.029
TG 0.432" 0. 100 - 0.121 0.128" 0.313" - 0.264" - 0.29"
TC 0.243" 0. 030 0.113 0. 184" 0.059 - 0.024 - 0.156"
LDL- C 0. 005 - 0.121" 0.210™ 0.199" - 0.214" — 0.003 - 0.028
HDL- C - 0.167° - 0.038 0. 059 0. 020 - 0.246" 0.213" 0.124"
apoA | - 0.042 0. 002 - 0.032 0. 008 - 0.030 0. 006 0.020
apoA 11 0.013 - 0.087 - 0.010 - 0.001 - 0.028 - 0.010 0.021
apoB100 0.341" 0. 091 0. 052 0.113" - 0.005 - 0.055 - 0.015
apoC 11 0.259" - 0.046 0. 009 0.118" 0.237" - 0.189™ - 0.182"
apoC 111 0.335™ 0. 107" 0.010 0. 009 0.172" - 0.176 - 0.216"
apob 0. 308" 0. 047 - 0.071 0. 020 0.141" - 0.098 - 0.203™
TG/HDL- C 0.453" 0.142 0. 006 0.117 0.338" - 0.293" - 0.313"

" P<0.05 " P<0.01.

11 HDL 25 V220 Je SR 1 o & Stk AT 1 0 b . &5
R N R I IUAE £ L3 /N JORE Y preBy
- HDL +preB,— HDL HDLs, &2 HDLs, 1 & % 2% i T 5%
I (P< 0.01 B¢ P< 0.05), T K BURL Y HDL,, (P <
0.05) & HDL,,( P< 0.01) 7 &35 5 % T B, 48R
S8 1L HDL BURL A 22 /N E % . Ak, wF 50
FCHLIE B A e T 22 N BB RS B 3G 1<, preB;— HDL
A BB T = B H, HDLy, A BRARA % . $R78 1B &
H A N 5 A1 8 1R 3 1, HDL R5ORE A A7 32 /)N 1)
e, WFRERI L2 TG TC KV Tt @i i), ml 51 i
JIGH#& (hepatic triglyceride lipase, HL) 3 1 34 > . HL
PRSI, 48 HDL, 855 701 h IR MR- H il B oK At 185
5%, 3 HDL, %475 ) HDLs, [ i HL 2 1H (1) apoA [ A
i R M 94 7= A2 9 2 preBi— HDL . 4, 413 TG /K
T I, At R] | ES JIE [ B S # 12 4R H ( cholesteryl
ester transfer protein, CETP) &1 F & LA K OR W i - M
[i5] P I % %% % I ( Lecithin— cholesteryl acyltranferase,
LCAT) 3% ¥4 B . CETP W] % HDL i) JiH [3] 2 g
(cholesteryl ester, CE) %% #% % 3L B 140K ( chylomicron,
CM), % 11 % & JIg & F1 (very low density lipoprotein,
VLDL) , 1% % F5 /i 2 [ (low density lipoprotein, LDL) ,
F#5 VLDL, LDL ' ff] TG %12 2| HDL . *4 HDL ' ff
TG #¢ HL JKf# ), (8RO ACK Y HDL, 38 2 MR 55
/M HDL3; LCAT 4% HDL w7 9 JIEL [ 7 (1 s 16, A
M43t HDL i preB,— HDL HDL;3 [ HDL, f %% 75 Al
B . LCAT 3 1 B AR, HDL R #4532 BH, 38 fs /s Jikr
HDL 7K~ 171 & .

AW IR R, e 2 NSRS E S
Je Xt A, 35 A I Ao M MG o preBy— HDL K- % 3%

KT BYE(P< 0.05), P HDLy, K23 & T & ik
(P< 0.05) . $2&7 IFEH 5 P 13 HDL UKL 8L 2 1
N WFR L, Bk HL W& b vkt HL 3
PEBE 0, b ] A A i 7 A OK 0K 1) HDL, 9 /D,
T /NBURL T B~ HDL A1 HDL; #0053 4, W g%
12 25 [ ( phospholipid transfer protein, PLTP) 7] i 12 K4
K HDL A2 i, LA 1fL 2 b 1) 7K ¥ 5 HDL- C 7K~
SIEAETT . TR S 5 P il HDL- C /KPR
TS, DR 5 i 3% PLTP UK P AT REAR T &
P, AT 5156 55 1k 1035 HDL $50k: B 42 /N T2k

HDL ¥ 2 5 1 A5 75 2 AH G /0 M R, 24 A
f I 0L RE 41 /N UKL Y preBy — HDL & & 5 5B 1 i
TG +TC « apoB100 « apoC 1I . apoC III. apoE 7K *F K&
TG/HDL- CH AR B FIEAK(r= 0.432; r= 0.243;
r= 0.341; r= 0.259; r= 0.335; r= 0.308 }% r=
0.453, P< 0.05 8¢ P< 0.01), 5 HDL- C /K & &
FEHHM K (r= - 0.167, P< 0.05); 50 K, Kk
7] HDLa, 7K *F-5 TG TC \apoC 1I \apoC III.apoE 7K~ &
TGHDC EE A & W& A K (r= - 0.29; r =
- 0.156; r= — 0.182; r= — 0.216; r= — 0.203 % r=
- 0.313,P< 0.05 5% P< 0.01), i &5 HDL- C /K F
FRFIEMI(r=0.124, P< 0.05) . W i g 4
AL R M I TG TC & & F+ & & HDL- C & &
BEA I, I35 HDL 37 250k B 4238

AR, BIFFTUE S AR [ B33 ) 35 (reverse cholester
ol transport , RCT) 5X fr F g & HDL £ preB; - HDL ™~
prefy— HDL ™ HDL; ~ HDL, 3722, Bty /N 50k 4 25 g
J A IO AT R O L T IR I SR preB) -
HDL & 538 1, HDLoy, 75 5t sk /b, 3 W RH [ |2 3 [v) %
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Subclasses of serum HDL in middle and old aged patients
with hyperlipidemia in Chengdu City

YAN Bing- yu, XU Yan- hua, FU Ming— de, YANG Yu- ye, LIU Yu, YANG Lu- chuan
( Biochemistry Research Laboratory, West China School ¢ Preclinical and Forenisic Medicine, Chengdu 610041, China)

[ABSTRACT] AIM: To detect the change of composition and ratio of serum HDL subclasses and explore the re-
lationship between these changes and the plasma lipid level in patients with hyperlipidemia. METHODS: The compo-
nents of subclasses of serum HDL in 172 middle and old aged patients with hyperlipidemia and 115 healthy middle and
old aged were determined by dimensional gel electrophoresis associated with immuno— blotting method. RESULTS:
Compared to the healthy controls, the contents of pre Bj— HDL, HDL3j, and HDLs, were significantly higher ( P< 0. 05
or P< 0.01), while that of HDLy, was significantly lower ( P< 0.01) in middle and old aged patients with hyperlip-
demia. The content of pre 8;— HDL increased with age in healthy controls, whereas the HDLy, decreased. The content of
pre Bi— HDL was significantly higher ( P< 0.05), while the HDLa,( P< 0.05) was significantly lower in men than in
women in patients with hyperlipidemia and the healthy controls. In middle and old aged patients with hyperlipidemia, the
content of pre B; — HDL was positively correlated with the serum TG, TC, apoB100, apoC II, apoC II[ apoE and
TG/HDL- C (r= 0.432; r= 0.243; r= 0.341; r= 0.259; r= 0.335; r= 0.308 and r= 0.453, P< 0.05 or P<
0.01), while it was negatively correlated with HDL— C (r= — 0. 167, P< 0.05). The content of HDL2, was negatively
correlated with TG, TC, apoC II, apoC Ill and TG/HDL- C (r= - 0.296; r= - 0.156; r= - 0.182; r=
- 0.216; r= - 0.203 and r= - 0.313, P< 0.05 or P< 0.01), while it was positively correlated with HDL- C
(r=10.124, P< 0.05). CONCLUSIONS: The particle of HDL in the middle and old aged patients with hyperlipi-
demia showed a general shift towards smaller size, which indicated that the reverse cholesterol transport might be weak-
ened. Men had smaller HDL particle size than women.
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