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ABSTRACT

Epidemiology;
Aim To study apolipoprotein ( apo) E polymorphism and its relationship with plasma lipids and apolipoproteins
Methods and Subjects

i Chinese patients with type hyperlipoproteinemia. Apo E genotype were assayed by poly-

merase chain reaction ( PCR) — restriction fragment length polymorphism ( RFLP), serum lipids were determined by enzyme
method and apolipoproteins were measured by radial immunodiffusion assay in 87 type (©a hyperlippoproteinemia patients whose
fasting serum lipids levels were TG <. 82 mmol/ L, TC 26. 21 mmol/ L and 230 healthy subjects whose fasting serum lipids levels
were TG K1. 82 mmol/ L, TC< 6. 21 mmol/ L from a population of Chinese Han nationality in Chengdu area. Results Com-
pared with the control group the values of serum TG, TC, HDLC, LDLC, nHDLC, apo B100, apo C apo C @and apo E lev-
els in patients with type hyperlipoproteinemia were significantly increased ( P< 0.01) and the values of apo E/ C @ratio were
significantly decreased (P< 0.05). Apo E3/3 genotype and allele €3 frequency in type hyperlipoproteinemia group and the
control group were both the highest. Allele & frequency in type hyperlipoproteinemia group was tended to increase than that in
the control group and allele € frequency was tended to decrease (P> 0.05). In type hyperlipoproteinemia group the geno-
type of apo E2 was with higher serum apo E levels compared with the genotype of apo E3, and the genotype of apo E4 was with
lower serum apo E levels than those in genotypes E3 and E2 ( P< 0. 001). Conclusion Apo E gene polymorphism was as-

sociated with serum apo E levels in type hyperlipoproteinemia.
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B100, 1t % & I§ 25 FH (low density lipoprotein, LDL) 3%
A [ 56 K] B s 5 Bk =2 0T 9 8 @ AL TR B i AELS
WHEEE E A2 M b LR IR A 2 3
JEEEHZ —, RIEER 52 MIEEAZAKE 51
Ak, 7E FL BE TIORE (CM) « AR A %5 B2 IR 2R E (very low
clensity lipoprotein, VLDL) & H¥# (& & TG 1) B
VLDL) (A APl 220 e A SO0 Bl s 3t X
R R e 8 2 A IR IE W F M EIEE B E 2K
2R 5 ML IE A # s B H KPR REEAT
P, BERWNEIRER E ZRZEMHREE G B
R MLAE A0 A %, Nt — Bt si N Ga Bl
Jig HLAE A9 B 1 388 A 2 FE b SR AR AR

1 M&RERFZE

.1 MRESHE
LI.1l GaRFHiEhmEsa wHEZK 12~ 14 h
J& 117 H 8 = B ( triglyceride, TG) <1. 82 mmol/ L, TC
26.21 mmol/ L # &k 4 & R i fE B 87 fl. H B
P39 B, &tk 48 7, F# 30~ 70 %, FH 57.5E
12.6 %,
1.1.2 #4230 Pl E® &, = & TG
<1. 82 mmol/L, TC< 6. 21 mmol/L. X% B 129
%, & 101 #l, £ # 30~ 70 ¥, £ 51.3 £10.3
. G E R R R, HROO T ERA
DWERF FTAENEEER A RMURELHEER A
FOWNAFR )| FEAFHHIRA, D WL A K
o, ¥4 Kk o
1.2 MERELE DNA 75

W ZE M 12~ 14 h FHIE ki 1 mL, EDTA 41
Bo HMEAMBIEERMEFA DNAP, - 20C
REER .
1.3 #FHEEEHE EEI 1

5141 % 5- AACAACTGACCCCGGTGGCG—- 3, 5-
ATGGCGCTGAGGCCGCGCTC- 31 (v m & T & &
MB AN E A K)o F A BEEE R R ( polymerase chain
reaction, PCR) & & % 30 UL, & 4% 1 WL £ H 4
DNA, 200 Hmol/L dNTP, 7|47 30 pmol/L, 1 u & Taq
B, 10% B — F A, 1. 5 mmol/L MgClh. R fI 7
DNA # 1 3 {X ( Biometra UNO (&) L # 17, ¥l & &
97 C 3min, £ 95C40s, B K 65C30s, 72T
30 s, 30 MER; % J& 72 °C 2 min. B 10 HL PCR =4
2 2% T Fie ¥E B T L vk, R 7 B¢ € 20 min, % 5h K
TUWE, B,
1.4 HEEQEEFABLEE

£ PCR 438 7= 4 5w A5 u PR 14 4 477 88 Hind
iv(Hha ivel [7) T 88), 37 CfRiR 4 ho B4 = m A\
8% R FEI BN EREF,200VEETZEH
Bk 1 h J&, MR 2 € 20 min, 2458 THE, B
#
1.5 MmAss#h

17 TCTG Fu( & % & g & & B & B (high den
sity lipoprotein, HDLC) 3% B8 i | 7 ( 4078 o &£ A& 13
AANFRAE) . HEEE BIO.ERAEEE A Iv.A
OCOC GRREEOE LR AEYT ®AENE,
WA & & A F#H AP, sHDLC A “nHDLC = TC -
HDLC” it &9 LDLC # /A X “LDLC= TC- HDLC-
TG/2.19”(TG< 4.52 mmol/ L #) it &,
1.6 FitFEHE

EEMERAEETHE, FOERME LK
FEAR, mAgAFZ MR ¢ ok, BHF
FREBEEE RBETHNDBEEEEE O AT
KR FERR; P<0.05 A HEEEMZR,

2 R

2.1 HEEREEESBER

595 7 i & Marker 1 b8, & B BE R B
(PCR) Fi 4 8B G & A E 2 BN 299 bp 1
FB(X—RFBEAESEREDE =M R RE
FBRFHIRIS 112 A1 158 748 7384 i3 ) ©
SRR M Tt i 458 I FRVK R BT B B B &% R R B 1)
FER BT v BB B8 5 70 F & Marker 77 LR,
E2/2 %174 91 bp.83 bp 1 61 bp; E3/3 %14 91 bp.61
bp~48 bp 1 35 bp; E4/ 4 #4472 bp-61 bp-48 bp Fl
35 bp; E2/3 #4549 91 bp.83 bp-61 bp-48 bp Al 35 bp;
E2/4 #1545 91 bp83 bp+72 bp.61 bp-48 bp F1 35 bp;
E3/4 %174 91 bp.72 bp-61 bp.48 bp 1 35 bp.
2.2 MBEEEHEERAKE

K 1 (Table 1) 7] ., @a &5 Mg (ML 5E 4 175
TC.LDLC 1 nHDLC 7K~ 8% #2073 ) #8 n 37% <
52% 1 46% ( P< 0. 001), H IfiLiF TG 1 HDLC 7K-F
7 1E % Y0 B N B4, T TG/HDLC Hof 5% B4 6 2
S, G B E I AR 4L BMI 5B ZH 2 5, Hoifn
EHJEE A B100 FIEEE B C @K1 4 5l 3 hn
229 F1 34% , M MIGE R E H C O&EJEEH E K
AT E(P< 0.001), #ARE N E/ #REH C @
ELARL U FAEG 109% ( P< 0. 05)
2.3 HEEAEEFRBMFMNERMESH

£ @ RS R E B i A R UM SR E A
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Table 1
type hyperlipoproteinemia (; )

Serum lipids and apolipoprotein levels in patients with

Index Control( n= 230) HL( n= 87)
Age (year) 51.3%10.3 57.5%12. 6
Sex (M+ F;n) 101+ 129 39+ 48
Weight (kg) 46.7%27. 1 54,1119 4°
BMIT ( kg/ m2) 22.9%4.0 23.2%3.7
DM (n, %) 0(0%) 8(9%)"
TG (mmol/L) 1.17 0. 35 1.32%0.33"
TC (mmol/ L) 5.07 £0. 64 6.93 %0.57°
HDLC (mmol/L) 1.32%0.27 1.45%0.32¢
LDLC (mmol/L) 3.18£0.59 4. 84 +0. 63¢
nHDLC (mmol/ L) 3.74 £0. 62 5. 47 0. 64°
Apo A iv (mg/L) 1304 £232 1335 £215
Apo A © (mg/L) 279 +46 291 £53
Apo B100 (mg/L) 776 £115 947 182°
Apo C @ (mg/L) 45.2%15.3 57.9£15.0°
Apo C @(mg/L) 109. 6 +28. 4 146. 3 185, 4¢
Apo E (mg/L) 41.7%9.7 48.7%13.3¢
Apo E/C @ 0.40 %0. 13 0.36%0. 11*
TG/HDLC 0.95 0. 41 0.97 0. 36

DM is the abbreviation of diadetes mellitus. a: P< 0.05, b: P< 0.

01, ¢: P< 0.001, compared with control group.
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2.4 DEEMESESHEE/EERARZ
BRI AE S BEE R AILLE

1% 3(Table 3) A ., @n RS MR MUAEHE T 5507
BN e HMEHIEA E K FRIEHSA R €3
FHREFE(P< 0.05), B SR e #1352
HEEE E E KPR S0 JE K] €3 34 B3 R (P<
0.05) .

F2 WHEREAR G SENEASEESEEFRBEREFME
Table 2 Frequency distribution of apoE genotypes and alleles
in type hyperlipoproteinemia group and control groups

Control HL

Genotypes
Case  Frequency( %) Case  Frequency( %)

E2/2 2 0.9 0 0
E2/3 26 11.3 4 4.6
E3/3 165 71.7 64 76.3
E3/4 35 15.2 18 20.7
E4/4 1 0.4 0 0
E2/4 1 0.4 1 1.1
Total 230 100. 0 87 100. 0
Allele
e 0. 0674 0. 0287
2} 0. 8500 0. 8621
@ 0. 0826 0. 1092

Chi— Squarean alysis: P> 0. 05

%3 WMRANC SENEARFSEED EL£EBTEAMIESHEESKFRLE (v £5)
Table 3 Serum Lipids and apolipoprotein levels in different subgroup of apoE genotype in control and type hyperlipoproteinemia

Control HL

Index ) ) e & &

(E2/2+ E2/3+ E2/4)  (E3/3)  (E2/4+ E3/4+ F4/4) (E2/2+ E2/3+ E2/4)  (E3/3) (E2/ 4+ E3/4+ E4/4)
n 29 165 5 64 19
TG (mmol/L) 1.4 0. 3 1.1%0.3 1.2%0.3 1.4%0.3 1.3%0.3 1.3%0.4
TC (mmol/L) 5.0%0.5 5.1%0.6 5.0%0.6 6.5%0.1 7.0%0.6 6.8%0.5
HDLC (mmol/ L) 1.3%0.3 1.3%0.3 1.3%0.3 1.3%0.4 1.5%0.3 1.4%0.3
LDLC (mmol/ L) 3.0%0.5° 3.2%0.6 3.2%0.5 4.3%0.4 4.9%0.7 4.8%0.5
nHDLC (mmol/ L) 3.6%0.5 3.8%0.6 3.7%0.5 5.0%0.4 5.5%0.7 5.5%0.5
Apo A iv(mg/L) 1325 281 1307 £224 1289 +226 1246 +186 1340 £223 1342 189
Apo A @(mg/L) 287 49 279 46 274 46 273 160 291 57 293 137
Apo B100 (mg/L) 764 199 774 £117 799 119 787 £146 944 +179 995 +177
Apo C ©® (mg/L) 4819 44t14 48 %16 5819 58 +14 58 131
Apo C @)(mg/L) 112130 11028 108 130 139 £52 151 197 130 131
Apo E (mg/L) 52 £14° 4118 3949 54 +14¢ 5114 4] tg°
Apo E/C @ 0. 49 *0. 16 0.39%0. 12 0.39 %0. 11 0. 40 %0. 09 0.37 £0. 11 0.34%0. 10
TG/HDLC 1. 11 £0. 36 0.92 %0. 41 0. 99 %0. 39 1.09 %0. 45 0.93 £0. 33 1. 05 %0. 41

a: P< 0.05, compared with €3 or & subgroup in control and type (ch hyperlipoproteinemia group
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WIEE A E FESAAF M2 CMVLDL K& H 5%
kidr, ‘B RE /& LDL 5244 B e &, 2 41 B i O™
VLDL 740 & & # IR 8 A E ) HDL 5244 i i %%, 78
MmEmREAMREHRIEEZEEHR. BEEAE
TENBEF A 3 Fhm e, BPEF A B B 2 g 8
E3( Cys112, Arg158) A#k I 8 (1 E2(Argl58 ~ Cys) «
WIEE A E4(Cys112” Are) « BIEE A E A 24
T 5 RTF4H R LDL 52k 45 & e AN H . FF40 AR LDL
SHRTELESS5HE DL, HE WA 58 EEEA
E ) CM K VLDL 5% A &5 &, i 2 3F N\ 40 fg 3t 47 2
fil. HTRIEEA E2 #WAEARES LDL 21445
&, B O K VLDL B H 5% R A BEBE AT T 3R HY, 5
i 2% VLDL /K°F EFt. R BT VLDL #48 N
LDL /b, 5 50 44 il LDL 3244 b 18 5, JHF 40
PREX LDL 3, i i 2% & LDL /K-F 3 — 0 P AR, 1X
AREE AR A B2 R R & M TG & &
LDLC FREMEZEFERF, MBAEE A 4 7K S
LDL SZARSEM SR E A B3 Rk, W& H#H
6 H E4 1) VLDL & HIZRKLE LDL 32k 45614 b,
JHWE 45 B VDL ¥4 n, Effi 2k s & 0 E4 #5417 34 1L
VLDL Jik/b, S0l TG T, LDL K= fJH [ BEH 0 .

SRIMAHF 7L 45 RA L HEEE R HBREAE
FR L2 &M S G B R MRE B35 1 TG.TC &
LDLC 7K-FAHIE, AR I @ 2 i g AR 455 7 S5 A7 A
2 HHMRED E K PRI EMER 8 FRE
Thim, B SR o FNBERA E KPR
SArIED €3 FH R ERK. BT HEEA E & VLDL
M AR AR, X AT RE R IE T S RN 2 #
VLDL 38 i 4% w5 S5 47 £ Kl &4 # VLDL J /b 145
g A2

RIE AR B, B B E2 AR5 FFIE LDL
ZARGE S, (HEIT] LL5 BT DissE (8] B Fh A% BR AT
5 [ 5 BE (heparin sulfate proteoglycans, HSPG) 45 &,
H 5 HSPG Iz M AENE R H E3 1) 50~ 90%, &
e E E2 i ls & E W@ HSPG & 12 4% NE TS

B R A 5% MR AR R A E2 il 4 11 TC A
B, AR RIS E G EE B2 S0 H
# Il TG\ TC 1 LDLC 72, ] fg 5 A K.
Aguilar 55 36 [H £+ 2 & R0 7RI, EIEVE 71k
fE RN o FAE R 5 K LDLC & TC /K-
HIF R AR, SERATNE R —B.
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