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[ ZE] BHM HiTCQuADAZKLELL A3 ZANEOREAN AN EREABEAORTFHXE. B
EFORARGEIRK —HBEPEANEH>H 6845 Ca B 675 Ch AFHKaEEEAR 2P EETBELFZHE
EREOTENEARALE. R LHoREFAILE il G ASKoEAT Bl S EAREO . AFEKRE
AL HEEBEO3ETEFEM(P<0.0l), "B BEKREO 0.2 E A REA 2 4F EFHIK(P<0.01 &
P<0.05), GhAZBELEANL SEEBEO. SFABEA TR QASHLEEREEm(P<0.05),
RN EG 2a G FEREA L AEREER Y (P<0.0l). AitR CrilA G AIBaER, KETEEG Al
EHE ALl AEAEREO . AEAERERO3 S EAREAD AFERRO I RARBEOAIEE R
WA(P< 0.0l X P<0.05), M BEEBEEA 2.2 FEEBEA22AELFEIKN(P<0.01), #8X5H KN Ea K
Ch AR eEEL0FREEOA S FEREOSEELEHRF EAA(P<0.01); HIEE G BI00, H A5
FOC@EMB S EAMEALETLEZEMA(P<0.01 R P<0.05), "mESERNEEA 2.9 FHANEEE 2D 4
TE2FAMME(P<0.0l RP<0.05. Zif A DAGZKOEEEZLF I MESIFEKEGLER F M
MABESTEREALSELIERY, AP AR EEFINAT LY I WAL, GairGCh AZHoEE
e F R EOLER B EOAI R P YR TR EAOL LS.,
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[ ABSTRACT] Aim To elucidate the relationship between the apolipoproteins, especially apoA-1 and the alteration of HDL
subclasses in type and (Eb hyperlipidemic subjects. Methods Apolipoprotein (apo) A-1 contents of serum HDL sub-
classes in 68 type and 67 type (&b hyperlipidemic subjects and 233 normal controls were determined by two- dimensional gel
electrophoresis coupled with immunodetection method. Results Compared with normal controls, the contents of smalt sized
preB1-HDL, HDL3b and HDL3a were significantly higher ( P< 0. 01), but those of large sized HDL2a and HDL2b were signifi
cantly lower (P< 0.01 or P< 0.05) in type and (@b hyperlipidemic subjects.  In addition, preBl-HDL and HDL3a in-
creased significantly ( P< 0.05) while HDL2a and HDL2b decreased significantly ( P< 0.01) in type versus type hy-
perlipidemic subjects. ~ Both in type and &b hyperlipidemic group, compared to the subjects with high apo A-1 levels, all
small sized HDL subclasses ( except preB2-HDL) increased significantly ( P< 0. 01 or P< 0.05) while largesized decreased sig-
nificantly ( P< 0.01) in the subjects with low apo A-I levels.  Correlation between HDL subclasses and apolipoproteins showed
that apoA-I was positively and significantly correlated with all HDL subclasses (P< 0.01). In contrast, concentrations of
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apoB100, apoC (@showed positive and significant correlation with small sized preﬁl'HDL while negative and significant correlation with large sized

HDIL2a and HDL.2b.
shift was more prominent in type hyperlipidemic subjects.
subclasses in type and (Eb hyperlipidemic subjects.

151 % B 8 &% [ (high density lipoprotein, HDL) =
ELIIRE & 2 5 K A JH [ B 13 7] 7% 32 (reverse choles-
terol transport, RCT) , K A JE 20 HE AR A E [ B
a8 R AL S R, BT A 5030 ik ok R B AL ( ath-
erosclerosis, As) FIEFH'™ . HDL J2& Pk K/ 35 B
MRS EER A — W — KB E A, W7 AT BI-
HDL. ®f B2-HDL. HDL3c¢. HDL3b. HDL3a. HDL2a.
HDIL2b 2537 2%, 3@ i 57 B1-HDL ~ HDL3 ~ HDL2 {13
AFAQ Y FE TZHT R Y . HDL AR EL AT 5
AN AR A B S B AL S s S PR s, AT {2
15 As F3eECod R A A1 b 7Y 5 g ILUAE 25 2
PR H D) e B A RE 2R, @ B S I IUGE B2 i
75 A HH [ B (total cholesterol, TC) 7K ~F F /&1 10 A
5 R HIAE 26 L3 H I =8 ( triglyceride, TG) FITC
K [FI b R HRAT 9 5 e AR B2 5 & 3
YISEERAUEH], TG A1 TC #B 72 50 ik ks A A0 i Bh 37 fes
BRI R, (HA 5% @ Al @ 2 i g fRE A AL ER
R ERE . ARPFFERRDT T 68 4 @a B 67
U = g IAE 28 5 1% HDL WSS 4l & &2 AT
RFIE L S B iR 35 H 7K P 5 HDL W3R 3 AR R &,
W] HDL WK AR 5 Gay b B IR ILE A2 As
RANL B A AR .

1 MRERHE

1.1 HRERESE

R K K 368 Bl W )I| A% W) e A % Fa
HEAFSZmnEREEEARNAHKIRL, £
] 55 R RAS, HER L LB 4k RO B R R
AW ER. R¥E 2001 F5 A=xEHEXEEHEH
BRI A A 69T % K 4H (adult treatment panel, ATP)
ARATH B = R, R g R &Y 4 B
T¥4d. @ ¥skhEd. @ AshnESd. £
i A IF % 4 233 7] (TC< 6. 21 mmol/ L, TG< 2.26
mmol/L) ; @h A & g f1JE 4 68 #l(TC 26. 21 mmol/
L,TG< 2.26 mmol/L); @b & & fiE i JE 4 67 Fl( & JE
B & 26. 21 mmol/L, H # = B 22. 26mmol/ L) . #
— 4 @@ EAFELEANEREE G AT
HEHREE B @l @ elhEdE—F 0N
BREEOAIARRESEEG ALL.
1.2 MmEH&

ZiREEHE 12~ 14 h, K, 48 miE, F¥m

Conclusions The particle size of HDL shifted towards smaller size in type and &b hyperlipidemic subjects, and the
Apolipoprotein levels, especially apoA-1 level influence the distributions of HDL

FEHRO ARG, —HATLERREEGLSEN
MW=E, 7—#- 70 CHAF, AT HDL I3k 89469,
1.3 MERFEEASEMNNE

17 TGTC. & % E Ji§ & & 2 & &% (high density
lipoprotein cholesterol , HDLC) & & % J B 7% R 71| &
(AEFEEMIBGEALNE)NE; RFEEE
B AL.B100.C @&\.C @GR E & EH N AW )I| AF4EH
EFF O HmErazy soAAaNE.
1.4 SEEREEATAFRENTIRIE

¥R %[ 6] F LA L vE HDL T K 4 )% BN 46
Wk AT 2, ¥ N4F B HDL & T KA E 44
ESHRYHEEGAEME, Y HDL 2 LXK 8
GE(UERBEEAIT) . AEBHEA T XML
B A ¥ T, 81 BI-HDL: 9. 4% (n= 5); & B2~HDL:
4.9% (n= 5);HDL3c:9.8% (n= 5);HDL3b: 6. 2%
(n= 5);HDL3a: 7. 3% ( n= 5); HDL2a: 11. 1% ( n=
5); HDL2b: 7.9% (n= 5) -
1.5 ZiitEaeiE

F A SPSS 12.0 B #AT AT F A, KB «
*s 7. AEZRWBREAFTZH.

2 4R
1 MG BESENLFEEEME . SFEEER

2.
SEERERTXESE

5 if g =% A HeER, A @b B i MAE 25 if
J& TCIC % FE JIg 2 F M [& B (low density lipoprotein
cholesterol, LDLC) « #/If £ 1 B100.C @.C @E 7K-F
BRI, A& A AL KT 83 E(K(P< 0.
05) o B4k, Ceb 24w g MAE 2H 28 25 (1 AT Al HDLC
AP Gn B IR i 2H 5 3 BEAR, T TG %k i &
H B100.C &.C @WE KT EBEF&E. ik 3 A2k
FHWK oA, R ER5 M AE I A A, il
b 784 g L 41 A7 B1-HDL HDL3b.HDL3a & & & ¥
440, 1 HDL2a ~HDL2b & & &3 i/ . B s
I fE 4 FT B1-HDL\HDL3a & &4 G B & i e 4
SN, 1 HDL2a HDL2b & & 8 F /b (P<
0.05,% 1) »
2.2 BBHEZEBHAIKESE @G f G BSHE
MEEEME . BEEARSEEREEQTHXEE

J b B v i MRE 20 A, (R AE BE (1 AL &8
F L3 TC. #8 2 E B100.C @ C @K-Fi% m # g
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HE AL B E B EZE TG, T HDLC A # i & H Al
KT ZFEK(P< 0.05) . ELERIE A 45 R 4%

1. e BSkENESENLE SEEERSEERE
ERTXEE

/ji\A )y @ %Bgmﬁéﬂ E':; 1’%%0%5% E A-1 % B MARIERH G M afRicEd & B AR MeEA
’ ' AR 233 68 61
SEE R Q1 A~ B frs B
# IML% AT P1-HDL.HDL3c.HDL3b.HDL3a 7 & % /5 TG mmol/L) 1.240.4 1.440.3 4,240, 3hd
HMEEA A-1 &35 B &8, M HDL2a HDL2b £ TC(mmol/L) 5.140.6 6.9 %0, 5" 6.8 0. 6"
%E%?)@M‘( == 2) . HDLC( mmol/L) 1.5%0.4 1.4%0.4 0.9 £0. 2"
— = — . LDLC( mmol/L) 3.010.6 4.8%0.7" 4.2%0.7
2.3 il AEkMESREMEHEERSS HESEE Al(mg/l)  1373.23227.9 1350.44212.6* 1219, 6 £192. 0
ZEREEATRESSHNHEEMN AR BIOO(mg/L) 783.4t144.5 1004.1195.8> 1146, 6 2200. 0%
@ & T S R R S RIS AL S HAFHEHA C G myl) 44.9%14.6  63.9124. 38 103. 4 135, g
e A 1 'U\ e HWAEEN C Wmgl)  112.6+28.5  156.2437.7 229. 1453, 5M
HDL £ WREEHEEIEML. 7 = R IUAE 58 IS E(mg/L) 4516 5621410 71.9 %18, 6
FZW, FAsE A B100.C &I 577 BI-HDL S & R &1 R BI-HDL(mg/L) 79.3%23.2  114.6H4.6" 143. 6 +52. 7
N E . PN VR = TR A B2-HDL(mg/LL) 55.4%18.2 56.6%17.9 57.5%18.3
*E?%ﬁﬁ 'ﬁ HDLL2a ~HDLZb mf S J‘ja 9%’ E HT ?é?‘ HDL 3¢(mg/L) 70.5124.2 76.9 £26.7 77.8127.4
fEfEH C ©\E 5 HDL2b &= 28 F ML, It HDL 3b( mg/L) 143.444.6  170.6 154, 5 172.5 +56. 0
Ah, 1E = e MURE 2H, #0655 2 B100.C @.C @ HDL 3a(mg/L 268.3+74.3  285.8 72,2 303.2 £102. 6
; . P N P HDL 2a( mg/1) 277.4%74.8  261.7 £62. 3¢ 233, 0 58, 9™
E 57 BI-HDL 35 & 5% 3% EARSK, Wi 5 HDL2b 3 HDL 2b( mg/L) 376.4497.9  301.6+72. 6" 243. 6 +61. 5™

EREAMERK(EKI).

aNP<0.05, by P<0.01, 5IEHIMBALE; c N P<0.05 d N P<
0.01, 5 Con T AR AR A L o

R2 RBHEEQAIKESE QMG BSENESENRELRSEEASE

- @ B v i M RE £ 0 15 I A hE ZH
mAERMEEA AL B E A ATA AEREA ALA BEBEA ATA
FEAI % 35 33 31 36
TG(mmol/L) 1.310.3 1.4%0.4 4.0%1.3 4.4%1.5
TC(mmol/L) 6.620. 4 7.1%0.6" 6.5%0.4 6.9 %0. 5
HDLC( mmol/L) 1.5%0.4 1.3%0.3" 1.1%0.3 0.8 *0. 2
LDLC( mmol/L) 4.7%0.8 4.9%0.9 4.0%0.6 4.3%0.6
WAFE A Al(mg/L) 1516.3£130.9 1174.4*141. 6" 1384.6%117.5 1 080. 1 £109. 5"
3G 2 & B100(mg/L) 989. 3 £210. 2 1019.8£181.5° 1138.9%214.0 1155. 6 £185. 5°
HIEEH C Emg/L) 58.6%16.4 69. 6 +26.9° 98.8+29.6 108. 6 £32.9*
HAEHEE C @mg/L) 139.9£31.9 173.4 £44.5 198.7£51.0 239.5+62. 5
HARE O E(mg/L) 54.6114.3 60.1%16.5 69.7%15.2 72.3118.3
T BI-HDL(mg/L) 94.8130.8 132.4153.3 123.0%39.7 167. 6 156. 3
Bl B2HDL( mg/L) 54.8%17. 1 59.6%19.6 56.8 £18.0 58.3%19. 1
HDL 3¢(mg/L) 73.5%31.0 101. 543, 3¢ 68.8127.2 86.3£30. 1*
HDL 3b(mg/L) 138.6£37.0 204.5%57.6" 154.3£48.0 193.7 £57.9"
HDL 3a(mg/L) 252.4%67.2 321.1%82. 7 276.5%55.9 319.9+74. 7
HDL 2a( mg/L) 304.0%73.6 238.6 £56. 4 271.7%67.3 199. 6 £36. 3"
HDL 2b(mg/L) 365.9£86.5 256.3 £55.2" 289.1%67.5 208. 1 £50. 1"

aNP<0.05 bNP<0.0l, SHEHARREERA Al HLK,

3 718

IE4ER HDL f0 il 56 fR 97 45 F DA A2 HDL WE. 2§
IIATRE As TR 0o AT IS R R RE AR F L 5

TR R L —. ORISR S @ G R

Jig HILAE £85I AR T AR A i X, (H G 3 B
PRAS (R R . BRILHT 7T G@n 0 @b AL R I
AE 54 HDL ME ARy /0t i B @a A1 &b A =i g
IR B As R BN BAT B 2R
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*x3. M ASENEEENEHEERSSEEREERTXSENHEILEST

A BI-HDL Al B2HDL HDL 3¢ HDL 3b HDL 3a HDL 2a HDL 2b
R AR LA 42
HEEE Al 0.671° 0.532" 0. 369" 0. 598" 0. 669" 0. 525" 0. 471°
IR O B100 0. 191° 0. 055 0.058 0.088 0. 099 -0.317 - 0.221°
HIREACO® 0. 108 0. 049 0.075 0.131 0. 086 -0.142 - 0.314
BIEEHA CE 0.241* 0. 008 0.182 0. 102 0.043 - 0.321° -0.45
sh# A E 0119 0.125 0. 195 0. 157 0. 025 - 0.144 - 0.373"
R AR AE 20
BhREE Al 0. 473" 0. 474" 0.414" 0. 508" 0. 570 0.722" 0. 443"
IR 3 B100 0. 196 0. 201 0. 095 0. 094 0. 259 - 0.103 - 0.192°
HIREACO® 0. 441° 0.019 0. 076 0.079 0. 353 - 0.228" - 0.291*
HAREO C 0. 403" 0. 151 0. 136 0.108 0. 039 - 0.271° -0.26
0a HIEEH E 0.333" 0.183 0. 087 0. 007 0. 143 -0.126 - 0.193°

ay P< 0.05, b>A P< 0.01, FoxHHMN AR H S bs HAFEAA RN

AR BN S IEFHX AL, Tkl

a BASE @b B iR MUAE B IfLyE K FRL HDL2a
HDL2b & & 3 & 3% yk />, 1 /> 5RL #T B1-HDL.
HDL3b.HDL3a 5 & 4 & & 38 . 3 Fofr 3V 28 ORI ik
N3 AT R A AT BE S R R IS TC KPR AR
Ko HHFRAIL Ga BUFN G R g il fE BB % R, B
FMIE TC /KF 1 F+ 57, 51 B AR IH & 5 6 Bt 4% # B
(lecithin cholesterol acyl transferase, LCAT) v 4: P A T
JE [ B 18 7% 32 2% [ ( cholesteryl ester transfer protein,
CETP) & M FF '™ o LCAT &8 1 1k % =9 PH [ B g
{k,, {23 HDL H 77 BI-HDL, HDL3 [5] HDL2 4548
B, LCAT 3 PE B A, HDL R 2R 52 B, 1% i /N 5
¥ HDL 7K~FF+ 5. CETP i VLDL-TG, LDL-TG 5
HDL-CE W5 #:, 74 & & TG ) HDL, 5 & & M i
B ( hevatic lipase. HL) 7K fi# j5 AT f§f HDL KL 25 /N,
IR tt, CETP ¥ PE3E N, 7T 5 SO SR HDL 7K ~F (1 %
k. ABFE R @ %5 RE fUGE &5 1S HDL 55k
/N A G B R IURE B NI . 407
JR A IX 7] BE 2 B & IML3E TG TC 7K F [ i T+ =5 1
HDLC KPR AEER G R, A AIUESLS TC
A, TG /K-F 2 B8 8 B B 1 52 i HDL 72K 4H Bl 4y
M E, TG /K Ft = 5 8 HDL W 28 Foki A2 /N i)
Fat T hE & . Johansson 5™ i\ 4, HDL $i5h
Jok ke R 4K A = BLAK T K F0RL HDL2. RCT i
FESEBR b /2 HDL fH /N BURL AT BI-HDL 22 K kL
HDL2 3272 (17 A 1 i 72 R Mg MRE BB I
Hru sl kR FERE AL AR B B KUK HDL 36k /b, RCT i
FEAZBHSE A &, R A As J ol oI5 1) A s 1k 188
i

30T IR B AT ZKSF X HDL S 2% 49y A7 1 52
me), BRI, @ J @b B iR UAE A, (IKEUIR
BE A-T B M35 /N Bk HDL 3 2K 2 &4 i 3 IR
TH AL B B EWN, T HDL2a \HDL2b & &5 %
/b, X AT RE S B LG HDLC A I8 A AT K- F
BERRE VI, BIRE A AL 2 HDL EEEH
B4y, 115 HDL HaE B iR B 1) 70% . & RE 2 H %
Mg A MR HE N ThAE 8L 1, 75 HDL 1R
WM RCT SR EEEEEEMH, HMET SRR
HDL WK KAt o 4§ & A AT 2 LCAT £ %
B, LCAT #5388 & A AL ¥ )5, f# H [3 B2 s
k., 12 33 37 A 10 A BHDL #% 45 4 il 34 BRIk HDL2.
HDLC & & BRI, g &5 2 /1§ 5§ ( lipoprotein lipase,
LPL) i P FEAK T HL & P T+ 7. LPL 3514 BRI, & &
TG B VLDL A1 3. BERCAL( chvlomicron. CM) 4T it 2218
HO R s 5 A A1 A A- ©F BB 250k /b, 5
i HDL2 & i /b« HL 35 PR3 in, XA HDL2 % i
ST AR —H i A /K A 3 58, {23 HDL2 #6745 5h
HDL3, A& H 2 1 1) 2k I8 2 5 AT AVBE I It 7% 7= A
BrA T BI-HDL. PR, IS RFEA e & B AL K
A1) Ca K (D B g IIE A5 38, HDL AR g 22
RCT 252 FHARFE E A 2.

KA FLE— RS T @a A ) v g IRE BB
Z MBI E A S HDL WK & B A e, 4551 5
NEMEEE AL S HDL T A WK 2 B2 RS (P
< 0.01) » A HFFEERAE %M HDL Y28 fr 85 1)
WARE A AL 0 T8 H R EAEE R, — WA, 1T
BI-HDL & A — 478 EE O AL 1 HDL2 &6 3
4N THREEAAIY, WERETFLHRES
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H Al 5 HDLC & 3 IEAH55, 3F H HDLC & 2 M3 3h
F 3| # K Wik HDL2a HDL2b 2 & & B 4,
A TR I @ FA v A I A 3 2 G
FH CGELEHAEE A B100 517 BI-HDL & & 8% IE
AR5 HDL2a <HDL2b & 8 2 3% M. A&
F C @& CM.VLDL [ 28 [ 44y, o7 LAHI ] LPL
FR3E 1 DA R FF A% CML AT VDL 5% 6L (4 458 B, LPL 7]
PUEALE & TG B CM A1 VLDL /K fi#. Rt 1 ik 2%
JEEH C @GS EMMESSE TG K&, 35l
FE R BURL HDL 72 a2l /NBURL HDL V238 0. %%
B8 H B100 =& LDL HY 3= 2285 2 %45, LDL =& B 1)
B As M IR I fERG R 7o B % E AN G fl
1 i LA 28 2 1 206 B2 5 B100 AT LDL 7K P
AT BE SR ] I S 2 3 B 40 i I LDL 2R/
Ko KEMKILENEEE B100 A LDL & & &
25| 2 CETP y&PENS I, T2 HDL VR H0kr A 98070 o
CIg/N Al v AR IURE A8 3 1035 #0018 28 K
PR A B HDL B SR T 72 9 B i 2251 i
HDL W28 454 K AR
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