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[ ABSTRACT ] Aim To study the distribution of plasma HDL subclasses in stroke patients and the relationship be-
tween the levels of the blood pressure and the contents of plasma HDL subclasses in stroke patients. Methods The
contents of HDL subclasses in 79 healthy controls and 98 stroke subjects were determined by two-dimensional gel electro-
phoresis associated with immunodetection method. Results In contrast to healthy controls, the contents of pre3,-HDL
and HDL,_ increased significantly and that of HDL,, and HDL,, were decreased significantly in the cerebral infarction pa-
tients (P <0.05). The levels of pref,-HDL and HDL,, were significantly higher and HDL,, level was significantly lower
(P <0.001) in cerebral hemorrhage subjects. ~ With the levels of systolic pressure increaing, the contents of pre,-HDL,
HDL,, and HDL,, increased and that of HDL,, decreased. ~ When the pressure was greater than 160 mmHg, the contents of
preB,-HDL and HDL,, were significantly higher than healthy controls (P <0.05), and the contents of HDL,, were signifi-
cantly lower than healthy controls (P <0.05). Systolic pressure was positively correlated with preB,-HDL and HDL,_(r
=0. 235 and 0. 250 respectively) and negatively correlated with HDL,, (r = — 0. 228 respectively). Conclusions
The particle size of HDL in stroke subjects showed a shift toward smaller size in stroke subjects, and the tendency was relat-

ed with the increase of systolic pressure levels.
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h ki RERE AL (atheroselerosis, As) A & IfiLJE A2
A A BB A HBOR R PR R AR
IS UE 55 15 %5 B IR 25 11 (high density lipoprotein,
HDL) HA+HT As B94F H, HDL F0kL 2 jlitf AN 35—,
BT H K - 6 93 B 305 v TR H 53O preB, -HDL
preB,-HDL HDL,, .HDL,, .HDL,, .HDL, #1 HDL,,
AN HDL W22 S 5 i A8 A T RE S 3 3K
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VFL AT LA BR 5 HDL W24 i 56 2 10 78 17
i (HA M ZE B HDL V24 i 58 i 55 /0
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By, mEFDEARESEGL2EF TGN DE RS
PT84 W Ar ot BTl B 4 L B CT sk
MRI iF 5235 W, & 4 2 8] 4 At BRAE AR &
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FINERTRERGHE,
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1.3 mERFEZEASENNE

i 2 H 9 = B (triglyceride , TG ) | & 2 & & ( to-
tal cholesterol, TC) . & % /& 8 & & 2 [E B (high den-
sity lipoprotein cholesterol, HDLC ) 4 & | 1% % & fig &
B 2 [E B (low density lipoprotein cholesterol , LDLC)
4,5 & A (apo) Al .apo B100 & & ¥ b 8 £ &

FHOEE R KA A8 3 £ 4 A7 A (Olympus
AU400, B &) $EAT 0 2
1.4 BEEREATERENTRE
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5,4 HDL & T X At B 4 &,
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2.1 MERBRENRERIEEAEE
5% BRZH L #R, I AE2H TCLDLC. {2 % Tt i

(P <0.0018% P <0.05) , fisitHSELH K Jisi i 2H apoB100 |
LDLC/HDLC ¥ & 3 F+ 5 (P < 0.001 5P <0.05),
apoAl ,apoAl/B100 i EFEAL(P <0.05) . 2 LU
SRR LA TR (P <0.0015% 1) .

RIEPEENRMERBEEASE (x+5)
Table 1. Contents of plasma lipids and apolipoproteins in

stroke subjects (x +s)

5 I REFELH i 4 1t 20 X HRZH
(n=65) (n=33) (n=79)
IR (%) 65.17+11.78 62.82£11.49 61.88 +9.30
Wi FE (mmHg)  150. 69 +19. 36" 158. 61 +30. 73" 126. 19 +10. 03
#79KE(mmHg)  88.78 £11.81" 93.85 +15.31" 82.64 £7.19
TC( mmol/L) 4.73+0.95>  4.47£1.09  4.28 +0.66
TG ( mmol/L) 1.44+0.98  1.29£0.68  1.26%0.66
LDLC(mmol/L)  3.16+0.93> 3.00+1.10  2.69£0.58
HDLC(mmol/L)  1.25+0.36  1.230.42  1.300.30
LDLC/HDLC 2.72+1.05"  2.69£1.22° 2.19+0.73
apoAl (g/L) 1.25+0.24"  1.21£0.23*  1.33+0.18
apoB100( g/L) 0.84+0.43"  0.84£0.27" 0.64=0.17
apoA1/B100 1.70 £0.65"  1.60+0.71>  2.20+0.59

a} P<0.05,b} P<0.001, 5% B0 A,

2.2 MFEFEEZ HDL TEREWNSE
5T RE H Lo A, B A AT 41 A0 i L 2H pre, -
HDL HDL, 7K~V . % -5 (P < 0. 01 5¢ P <0.05) ,
HDL,, /K V- i 3 FE AR (P <0.01 8 P <0.05;% 2)
PRI A B % HDL ok 28 /N pka
2.3 REREEMNR. FEEASESOENXR
e Ry SR v N 1] 5 0 G s S BT AR £ )
4% < 120 mmHg; HI.120 mmHg < 46 <
140 mmHg; 0 1l : 140 mmHg < %% < 160 mmHg;
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ZHIV: 160 mmHg < Y45 & < 180 mmHg; 2H V. U4
=180 mmHg,

BEEWAE H AT Bk A i LDLC | TC & &
e apoAl/B100 HW{EAZ#i 5, LDLC/HDLC HAEZ
WA, S5 IR e 4HIV )2 41V TC.. LDLC .apoB100
K LDLC/HDLC 4 . 2% T+ig (P <0.01 5(P <0.05),
apoAl/B100 B FEIR(P <0.05;383) .
2.4 AEWHEEKFRZESEE HDL WRAB K
aE

A 45 W7 40 B2 3% pre,-HDL  HDL,, (41 11
S8 JHDL, K &3 & T X 4L (P <0.01) , HDL,,
I BT XYL (P <0.001) . 3 4b, BE&E W4
FEKF-19 T, preB, -HDL HDL, N HDL,, ks %
H4hn, i HDL,, & HDL,, fiUki g s, Hor 41 v
preB,-HDL 4 741 1 &40 11, HDL,, =ik T4

R ZHERBBEKFSENMERBEEERE (1 25)

I (4), $aRMAeE#E HDL BUR B IE # # N
/1N, HLBE W46 s 7K S 38 i HDL UKL A7 3% #7722 /)N
(=R

R2 WEREEME ADL TREMNESE (v £5)

Table 2. The relative contents of plasma HDL subclasses in
stroke subjects (x +s)

IR SELH fii 13 1t 25 X HRZH
(n=65) (n=33) (n=79)
pref;-HDL 4.93% £0.91%* 5.21% +1.06%" 4.48% +1.15%
4.97% +0.56%

HDL W 2%

preB,-HDL 4.70% +0.40%" 4.63% +0.48%"

HDL;, 6.97% +1.41%" 6.94% +1.27%* 6.11% +1.45%
HDL,, 11.35% +2.73% 11.16% +2.76% 11.34% +2.54%
HDL,, 25.93% +4.76% 26.39% +4.48% 25.11% +7.15%
HDL,, 23.57% +2.76%"* 23.57% +2.83% 22.09% +4.02%
HDL,, 28.17% =2.40%"27.80% +2.89%* 29.81% +3.37%

a§ P<0.05,b K P<0.001, 5% B2 i,

Table 3. Contents of lipids and apolipoproteins according to systolic pressure levels in subjects (x +s)

Ei= B G2 (n=98) @1 (n=10) HI(n=9) M (n=33) HN(n=33) HV(n=13) XBH(n=79)
IR (4 64.38 £11.68  62.70 +15.27  56.89+9.87  63.15+12.67 67.88 £10.01*°  65.08 £9.21 61.88 £9.30
Wi (mmHg)  153.36 £23.94Y  113.50 +8.18"  131. 11 £3.33  145.79 +5.99"  163.21 +9.08" 193.62 +19.58" 126.19 =10.03
FFIE (mmHg)  90.49 +13.16"  76.00 £10.75  78.00 £11.06  87.91 +9.22°  94.52 +9.63" 106.62 £11.05" 82.64 +7.19
TC( mmol/L) 4,65 +1. 00 4.35 +0. 81 4.74 +0. 89 4.56 £0.92 4.72+1.00°  4.82%1.43" 4.28 £0. 66
TG (mmol/L) 1.39 £0. 89 1.44 +0.73 1.50 £0. 59 1.52£1.22 1.31 +0. 68 1.17 £0. 69 1.26 +0. 66
LDLC(mmol/L)  3.11 £0.99" 2.85+0.92 3.30 +0.72° 3.02 £0.97° 3.15+0.99*  3.28 +1.30° 2.69 =0. 58
HDLC(mmol/L)  1.24 £0.38 1.16 +£0.32 1.1220.42 1.18 £0.33 1.32+0.32 1.38 0. 57 1.30 0. 30
LDLC/HDLC 2.71%1.10" 2.70 +1.23 3.13 0. 86* 2.76 £1.15°  2.56 =1.09° 2.66+1.15 2.19+0.73
apoAl (g/L) 1.24 £0.24* 1.18 £0.21° 1.21£0.19 1.20 £0.25° 1.30 +£0.20 1.25+0.35 1.33+0.18
apoB100(g/L) 0.84 +0. 38" 1. 14 £0. 96" 0.81 £0.17* 0.79 £0. 25" 0.81 0. 24" 0.87 +0.29" 0.64 +0. 17
apoA1/B100 1.66 +0.67" 1.37 £0.61" 1.56 +0. 40" 1.69+0.71" 1.78 +0.70* 1.58 +0. 69" 2.20 £0.59

a P<0.05,b M P<0.001, 5% R4 142,

F4. ZRERPHEEKFSER HDL TRBXNZE (v +5)

Table 4. The relative contents of HDL subclasses according to systolic pressure levels in subjects (x +5)

HDL W3 BiAmdl(n=98) 411 (n=10) A (n=9)

A1 (n=33)

HIV(n=33) HV(n=13) XTHRAL (n =79)

preB,-HDL 5.03% +0.97%" 4.95% +0.95% 4.68% +0.89%

pref,-HDL 4.67% +0.43%* 4.85% +0.35% 4.85% =0.35%

HDL,, 6.96% £1.36% 6.97% +1.68%" 6.10% =1.21%

HDL,, 11.28% +2.73% 10.35% +1.63% 11.69% +3.65% 11.61% +2.81%
HDL,, 26.08% =4.79% 26.43% +4.21% 23.40% +3.99% 26.36% +5.37%
HDL,, 23.57% +2.77%*24.32% +2.32%23.98% +2.55% 23.78% +2.81%
HDL,,

5.03% +0.95%" 5.14% +1.12%*
4.62% +0.45%" 4.70% +0.38%" 4.61% +0.54%*

7.16% +1.40%" 6.91% +1.27%*

5.04% +0.68% 4.48% +1.15%

4.97% +0.56%

7.16% +£1.26%" 6.11% +1.45%

10.90% +2.64% 11.87% +2.77% 11.34% +2.54%

25.87% +4.41% 27.51% +4.99% 25.11% +=7.15%

23.14% +2.83% 23.29% +3.16% 22.09% +4.02%

28.04% +2.57%28.04% +2.57%*29.10% +2.10% 27.75% +2.72% " 28.20% +2.30% *27.66% +3.22%* 29.81% +3.37%

a§ P<0.05,b >~ P<0.001, 5% B4 L#
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54

W4 K5 preB,-HDL , HDL,, 7K ~F & 1F AH
XK, M5 HDL,, /KF2 FAHE (P <0.001) ;TC % &
5 preB,-HDL 7K-F- 2 IEAH K, 1 5 HDL,, 7K 2 ffi

% 5. HDL I RA8x & 8 5 M A5 & Hhs & B R X S

(P <0.05) ;LDLC/HDLC HAE 5 preB,-HDL 7K
L IERIE (P <0.05) , 145 HDL,, /K5 A 56
apoAl 5 pre,-HDL 7K°F- 2 f4H 3¢, 1fif 5 HDL,, 7K
SEEIFMFE(P <0.05;%5)

Table 5. Correlation coefficients between the relative contents of HDL subclasses and lipids and apolipoproteins

¥ preB,-HDL  preB,-HDL HDL,, HDL,, HDL,, HDL,, HDL,,
s s 0.235" -0.225" 0.250" 0.039 0. 099 0. 065 -0.228"
FFkE 0. 141 -0.080 0. 093 0.010 0. 028 -0.037 -0.081
TC 0. 135 0. 094 -0. 062 -0. 148" -0. 147 -0.163" 0. 095
TG -0.022 0. 035 -0.007 -0.081 -0.055 0.027 0. 035
LDLC 0. 137 0. 054 -0.054 -0.131 -0.127 -0.092 0. 054
HDLC -0.039 0. 139 -0.045 0. 001 -0.100 -.205" 0. 139
LDLC/HDLC 0. 148" -0.082 0. 032 -0. 065 -0.024 0.076 -0.082
apoAl -0.095 0. 166" -0.115 0.033 -0. 045 0.229" 0. 165
apoB100 0.072 0. 044 -0.062 -0.110 -0.084 -0.032 0. 044
apoA1/B100 -0.103 -0.021 0. 042 0. 149° 0. 095 -0.008 -0.022

a i P<0.05,b >k P<0.001,

3 4t i

G2 H = A A AR AR R A S I T A )
A BRI BEL AR AN W], AE E0 A AR LAY A IR
R, LEA As #O2 5 | A i E 5N, Ka
AT AR R B, 2 HDLC /K-F- 5.0 58 X
RS SRR 5C , HDIL 2 308 ok JUEL ] e 396 i) 2 35 i
BAYL As IFEFT, 534 HDL 38 HA B 1B Ak 3405
P 42 By S SN | 8 2 1 A8 e 1 A B i A IE
WEIVER . Asztalos 2510 % 31 5 ik HDLC /K48 [
HDL KRN S As A SCPE T 38, HOW 2800 A1 57
AIREE S As RAEFIRE .,

ARHIFFE R FH A [h] F, K - 6 922 BT 305 A6 000 3% | % 98
Bl 2 S I 2K HDL 2 B AR XS & 5 sk A7
P o3 Mo 45 SR L, ki A BB 4H RN i i ot 21
apoA1 BT HEZH B S k2D, i A5 A0 20 1 ik 114 1 25 o
B2/ INBURE Y pre,-HDL  HDL,, 7 2t & 35 5, i
RPURLIY) HDL,, 75 S350, L ZH SR 18 fil A
WA A AR A Y H 4 7m iki A rp 5 HDL JB0RL
A7/ NS HDL USRI RESZBH . 4
HOEr 2 B R R E T E o EED IV
T 5 i I R RIAE PR £ Y I T HDL WY

ARl FEFIEAR —F /H\Jﬁﬁfﬁﬁﬂﬂ:apoAl 72 U
Jig-JH [ B Jig B 7% 3% 1 ( lecithin-cholesterol acyl trans-
ferase enzymes, LCAT) 306G 7, w1 8406 I 18 15 3%
BEEITEPE, 24 apoAl /KWL, LCAT ZE 1ML 5
apoAl 455 REJIREA 1L HDL B3 5 IH [ Pt 2 A5
JAHE BEREE (cholesterol ester, CE) , ZNSURL Y HDL,
65 J IR 9 HDL, B2, Hovingh %" BF
FER B LCAT JIREAZ 40, 514 HDLC /K-F T [, TG
IKF-Th e, As K AEFIEN

e UL AL S 2 i A v e i 1 T A
B2 2 As (9 5 SRR3R T3 1) 25 D AH G 1
BEAATE . ShIKIWCAR V32 1058 N K DR ry 52 mal, A
J5t S T R8T B D) RE T R AT ] 422 52 0l 1 47 50
k. Hamid 45 % BUBHRM 84 1045 103 LDLC
K BUEARDE , 5 HDLC KPR oG

Hg I A v B8 4 R A TR K- 3 A SR B
B 46 oK SF- T, ANFBURE Y pre, -HDL  HDL,, &
HDL,, & B Wik in , i K BURL Y HDL,, 35 i 328 i
Vo TC & B4 TR 7K P T 25 58 m (4L IV A
AV HERAE,P<0.05), HFIERW, i
TC & hnast, AH[E 4% 12 8 1 ( cholesterol ester
transfer protein, CETP) [ 7 14: 3% 5% , f# /& HDL, CE
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R R GHRIEEA B WIEE A (VLDLC, IDLC, )
LDLC) , L& & CE It 5 LDL 2R 455 138
i) VLDL 1 LDL =4 K it i 22 o el 2 e, EL AT 3k
As fEH'™, Al B VLDL 1 LDL iy TG #%iz8 &
HDL, , /=4 & & TG 19 HDL 1E A I B B ( hepatic li-
pase , HL) LT, 7K i 7= A ] 8 0 0 A1) U7 25 0 [
fit MHEBERE FI apoAl, 3 HDL, K& H#EFL HDL,
B> RSB preB, -HDL JE Y,

[ 75 A O AT R B, LK TC &5
preB, -HDL 7K~ & 1EAH G, 1 5 HDL,, /K- & A
K(P<0.05) ; Y 7K F 5 pre,-HDL HDL, /K
SEELIE MG, 15 HDL,, K OF R A (P <
0.001) . Sugiura 25" 7¢ IfiL fig | 1L 7K 5 N K2 40 i 3
BERFR T E 5T & B, 1 .\ TC/7HDLC 5 Py 57 41 fifg
IR BRIEAR S, 2K TC Fh i 49 145 P 52
A, B A BE S TR B sl ko AR B 5
EL o o A 5 A AV S i I R, 3 AMIE 5 2 W M
RIFZEALG AT IMIK TC TG F1 LDL 3 = 44 AT e A8
20 B RS A M TN Ca® N, 0 A - T LI
A HE R AT 5K A LI B S [t e
— G INEE PN R A ) B8 A2 4, T8 UM R SAEE 1 3
kSR REREAL, , DL 5 S48 7R & il i A G EE L,
PIResg i i A B HDL 4Rt

[ 8% 30k ]
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