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P v =R I R BE B A ivIE[A] Mspl
B DI 22 2

& 4, X F, B W XRX
(RBERKRZEBEATRTEREMLFERLIE, KA 610041)

[EHif] B w=Bhas, ABRE HEEOAVEER;, Msph S4A#, RAEK

[ F] HATEARERSH B bz EFRER 9 AVAR Mspl 842 5 E FMER LM @ fif HIE&
B KPR om. R % B R R ST AR AR M K Rk 255 ) B F AAe 134 ) PR & ik S B8 2 B H apoA VA F
& F (- 78 bp) A A4 T I(+ 83 bp) A/ Mspl FR#IM R B S EMET M. ARBEIH M =B b EARTBA
BREOANVEAR Mspl 95 ABRUG/CARRERY . HBEAAVARE S FK Mspl BE3042 5 A F{2 4 B
ERREZHE =Bz 2 F ST EA(0.350 b 0.273, P< 0.05), 5 2 % & F B £ 49 & 47 A(0.300 vs 0. 120
~0.191, P<0.01), m+ 833 bp T H¥LEEARM KL E F. EFFARXSZ P EA A/A K RAH f &b =B K-FH
MBS SEEEEORBEBILERABEEOC @RFEREAG/IC AG/ALABAAEREHF(P<0.05), L FHRE
FOCORFAEMAR(P>0.05). BEZOANVEABRL T (- 78bp Mspl BEMAZ EWN R ESTEAN RS
HWEZBhER — R RE ABEOAVARA/A ARAN o FTHd 0. 8EE&48 CORTFREH =8 8 A
BEOIERBRILEANTHAE — 2.
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Apolipoprotein A iv Gene Mspl Polymorphism in Relation to Endogenous Hypertriglyc

eridemia in Chinese Population
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MesH Hypertriglyceridemia, Endogenous;  Apolipoprotein A iv Gene; Mspl;  Polymorphism, Restriction Fragment Length
ABSTRACT Aim To investigate the frequency of variant at Mspl Sites of apoA iv gene and its relation to endogenous hyper-
triglyceridemia (HTG) in Chinese population. Methods The restriction fragment length polymorphisms ( RFLPS) at two
Mspl sites in the 5’ end at =78 bp and + 83 hp of apolipoprotein A iv gene were studied using PCR in 134 endogenous hyper-
triglyceridemics and 255 healthy subjects from a population of Chinese Han nationality in Chengdu area.  The loci included Mspl
1 ( promoter region, — 78 bp) and Mspl 2 (intron 1, + 83 bp) sites. Results Both in HTG group and control group, G/ G
genotype were the most frequent one, the frequencies of rare A alleles at — 78 bp of apoA 1v gene in Chengdu were significantly
higher than those in American and European Caucasians (0. 300 vs 0. 120~ 0. 191, P< 0.01), and the frequency of rare A al-
lele in HTG group was significantly higher than that in the control group (0. 350 vs 0.273, P< 0.05).  But no differences were
found in the frequency of rare T allele for + 83 bp.  Both in the HTG group and control group, subjects with A/ A had a higher
serum mean concentration of TG, apoC @and higher serum TG/HDLC ratio compared with the subjects with the genotypes G/ A
and G/ G ( P< 0.05), and the serum apoC ®had a tendency to increase ( P> 0. 05) . Conclusions These results suggest
that only the Mspl 1 RFLP at — 78 bp of apoA 1v gene is associated with endogenous hypertriglyceridemia to some extent in Chi-

nese popuplation.

A YR P Y =l I GE ( hypertriglyceridemia, —RE AR MLAE, 5 et CoJ7 < i a1 Bk B Ak, 2 b PR 99 < 2
HTG) , BRI G i i 2 MLAE, 2 e A0 R A i Y, 18 M IE AR % I B2 A (very low density
lipoprotein, vLDL) & H ¥ = F& ( triglyceride, TG) .3
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B, HORPALE AR B, AR R, B
BRI R KRERATH A AERY, I TG T+ & &
7ok 095 R AL S I TR K12 i) HDLC Je 31 2
H A iv/KF5 B KR 4L ( atherosclerosis, As) Al
DR AR BAREA A ivie HDL i) £ 2454
wHE, ERENEm P EEEEN, A, BiREA
A v BB i R [ I S e 7 g ( LCAT) BB 511,
AIERE M3 HDL M A J) 25 23 5 W i s 1 AE 3] 1
A2 A RE [ B2 e 2 SRR A R iz . SRR A A
VIR 58EER C @ A GHER AR AR % A T 58
11 3R KB (11q13quter), H 3 NN & F A1 4
MEFARD, LT ERVIRMESEEA A ivE
BEEIT- 78 bp HERH G~ A AT HIK Mspl
eI a5, LU R & T 1+ 83 bp HHCT T
AT B IR 55— Mspl BEDIAL 84 . EF B R E
B, BIRER A iVEE[Rl- 78 bp 2 AL R 5
W I 3% HDL FIE AR 8 A A iv/AKCF O . Aii 58 Mo
AR A A VR AR R RS
5 HTG &% 5 HDLC A B EE B A vl R KA
xK, R EXHE AT L BARE B KT ARWET T
Wt

1 WRERE

L1 3 &

EHE B AL EEE 12~ 14 h f17E TG
22.26 mmol/ L, TC< 6.21 mmol/ L #7 & fg L & #
134 7], o B M 95 4, &M 39 6, F# 30~ 70 ¥
(FH54.7%12.6 %)

A EETE 12~ 14 h 17 TG< 1. 82
mmol/ L, TC< 6. 21 mmol/ L ¥ f1 ¥ & & IF % # 255
B, 2o B M 147 B, & 108 Fl, FH 30~ 70 & (F
#51.7%10.9 %) .

UFAAHHER O T ER AN ER, £F
% KA T, D E N, B R k.
1.2 IMDNA 95

M E DNA 2 ! £ B EFH A DNA, & T
TE &K, - 20 CIRF & Fl -

1.3 ZERMERN

5 REER NG m a iR, PLS-
AGGGACAGAGCTGATCCTTGAACTCITAA-3, P2: 5°-
TTAGGGGACACCTACCCGTCAGGAAGAGCA-3", ¥ #
BEEGANVERFERKEN 432 bp, EHA
Mspl % 25 ML B (M1 K M2) F1 1 /4~ Mspl £z & (M3) .

2.5 nmol/ L. MgCl,, 2. 5 HL, DNA, 1 u Taqg DNA %

4B, 3474 1 Ymol/ L, 2 mmol/ L NTP, % &4 4 50
UL A 10x R Ew (A ERAGT LEd T A
TRENERKAMEEEAPEARABERAE) . REK
W41 Ja 4 PCR ¥ # £ ( Biometra UNO P9 AT A
#,96°C 1 min, 60 C1 min, 72°C1 min # 4T 35 &
#;72°C7 min 4 R PCR K L. HX 10 ML PCR ¥ # 7=
BT 2% AERE MR £ 200V B3k 1 h, £ Z4NT T
WA A2 bp AR
1.4 #IEDNA REMEYISEE

By 47 12 UL, fm A\ 20 u Mspl K Y1EE( &
ETAHTIRNE),3TCHAER, B4 HwEY >~
W& R, 8% T M B R AE 200 V T ELIK 1 h,
0.5mg/L R Z 4 EE 20 min, £ % 5HFHJN T HAE
DNA # BB AH. PCR ¥ 3 4 % #£ 3 > Mspl B 17
i B (- 78 bp~+ 38 bp K+ 83 bp), % B 5 7 % /&
4B, BKE 4 B A 110 bp. 67 bp.207 bp X 48
bp. fE— 78 bp A 47 S 89 A/A B4 177 bp K
B, M- 78 bp LF WA G/G A F 4 110 & 67
bp &, & T G/A BN £ 110,177 % 67 bp K
B+ 83bp A Lty B T/T & = 4 255 bp F EXL, +
83 bp A1 & Hy C/C B = 4 207 R 48 bp F &,
& F C/T A N 7 4 207 bp.255 bp % 48 bp A & .
1.5 MASREFBAEERNE

W EHE 12~ 14 h # ki, 28 &, iiE TG
FEABE®E(TC) Al xl 2 (4L E + & A FRA
%) ,HDLC /f # 45 88-MgCly JT 2 B = 2. # g
& H A iviA @B100.C &.C @R E A A = 5 &8 %
By #RA Wz,
1.6 Seitanth

B BRIEE, A SR F R E A A B0,
EAMREMEERELRA AR, ZFEAT
e i BE ACFH R R T ZE 2 AT UL BB HE R A
SPSS S it Bt #. P< 0.05 4 AR EZ R,

2 £ R

2.1 ¥IEFYEIEE

WREEO A VER F3F- 78 bp LM A E
F+ 83 bp £ & Mspl BFYIZ5 5, 751 WL 1( Figure 1)
FE 2( Figure 2) o
2.2 SHHBZEEMAELESXRAEMEREKEED
KFEEER

HH3 1(Table 1) 7] I, 5% B 4H EL 4%, HTG 4 1fL
TG K TFEETE(P< 0.001) M FEN, #Hi5EH
B100.C @&\ C ERZZT®E(P<0.05 P<O.
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001) , TG/HDLC HuAE &2 J+&( P< 0.001), 1 HDLC
KEfEER A VI B ZRE(P< 0.01 & P< 0.
001), TC & & AR Wk A, X— 4 R 5 RATLAE RN
AR

Bl HEEEAVERBHTRX- 8MSG AEHR
Figure 1. G to A replacement in— 78G” A promoter of the
apoA iv gene.  Lanes 2 and 5: G/G ( 207, 110 and 67 bp fragments) ;
Lane 4: heterozygote mutation G/ A ( 207, 177, 110 and 67 bp fragments) ;
Lane 3: homozygote mutation A/ A ( 207 and 177 bp) ; Lane 1: marker.

i 2 3 4 5 6 7 8 9

B2 #HEEAAVEEREFIC TE#K
Figure 2. C to T replacment in intron 1 of the apo A iv gene.

Lanes2, 3, 4 and 6: C/C ( 207 bp fragmemt ); Lanes 5,6, 7 and 8:
heterozygote mutation C/T ( 207 bp and 255 bp ) ; Lane 1: marker; Lane 9:

PCR product of apoA iv gene.

2.3 BREHXEFEER MXEHEBEER A ivEE
— 78 bp FALEFESRE S AILLEL

HH 3 2(Table 2) 7 W, Bt X PR BB E A
iVIERI ) JE Bl 78 bp Mspl BEUIAZ & A ZEA7FE A
RS H N NGB E ERCImEEN P> o.
05), BB E & T b U X K = KA R et 56 E
2Rk AR A(P< 0.05, P< 0.0, o
BWHAREE O A ivEE R Mspl A7 s 19 5547 5 R R AE A
[F N AR E MR 22 7 . AR B 3 A ivEE[H] Mspl
2 {31 B (+ 83 bp) 1925 75 R LA 22 5% o

x1 AEMSEHHM=BMAEARREMEMHIEESD

P S 0] 5
Table 1.  Serum lipids and apolipoproteins levels in subjects

studied(x *s)

e Control group HTG group
(n= 255) (n=134)
TG(mmol/ L) 1. 17 %0. 36 3.51 11, 66¢
TC(mmol/L) 5.04 %0.69 5.0520. 69
HDLC( mmol/ L) 1.38%0.38 0.98 0. 23"
LDLC(mmol/ L) 3.1320.71 2.77£0.77¢
Apo A iv(mg/L) 1300. 1 £23. 4 1187.3%19.6°
Apo A & mg/L) 282.7%5.6 286.1%5.3
Apo B100(mg/L) 837. 6 £68. 7 967. 8 £39. 5¢
Apo C @(mg/L) 4.8%1.2 86.3 *4.7°
Apo C @mg/L) 110.9 *2.8 196.4 *7.2¢
Apo E(mg/L) 41.8%1.0 61.7%2.3¢
TG/HDLC 9.2%0.4 38.1 £2.2°

a: P> 0.05 b: P<0.05 ¢ P< 0.01l, compared with Chengdu

group.

*2 BEBXSEHEMXHERBEED A vEE- 78
bp i R R FE SRR A LA

Table 2.

Alleles frequency at — 78 bp Mspl site of apo A iv

gene in Chengdu area and other area or countries

Country or Area n G A
Chengdu 389 0. 699( 544) 0.301 (234)
Singapore 287 0.725 (416) 0.275 (158)*
Beijing 450 0. 7412( 668) 0. 258 (232) L
ltaly 204 0. 809 (330) 0.191 (78) ¢
Belgium 144 0. 819 (236) 0.181 (52) ¢
United states 315 0. 843 (531) 0.157 (99) ¢
Finland 184 0.853 (314) 0.147 (54) ¢
Iceland 315 0. 876 (552) 0.124 (78) ¢

a: P> 0.05 b: P<0.05 ¢ P< 0.01, compared with control

group.

2.4 NEMESHB=-EEMEASRAEAREED
A WVEREB R FMEENE S
FH#E 3(Table 3) AJ L, # e85 9 A ivEE (Al Mspl 1

2 AN G/ G HEF A R, X HRH & HTG H o
518 0.576 K% 0.507; HTG R A5HE A A ivEE[H - 78
PEAZSMNERMBEEES TXEBA(P<O.
05) . #IEEE A ivE K Mspl 2 241 LL ¢/ C HH
R B, X REL K HTG 204> 515 0. 933 & 0. 918,
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RILT/T FHEAL, Mspl 2 T 257 3 R 6T 1R 4

0.032, HTG 2H 4 0. 041, ~H LT EZE5H,

3. HEEEH AivERE- 78 bp 1+ 83 bp L SN EFE B MEF I EE SR

Table 3.

Genotype and allele frequencies for — 78 bp in promoter mutation and + 83 bp in intron 1 of apoA iv gene

Mspl 1(— 78 bp)

Mspl 2( + 83 bp)

Groups n

G/G G/A AlA G

A C/C C/T T/T C T

Control 255 0.576(147) 0.301(77) 0.121(31) 0.727(371) 0.273(139)
HTG 134 0.507(69) 0.276(37) 0.217(29) 0.645(173) 0.350a(95)

0.933(238) 0.067(17) 0.000(0) 0.967(511) 0.032(17)

0.918(123) 0.082(11) 0.000(0) 0.959(257) 0.041(11)

Numbers in parentheses indicate number of subjects with each genotype or number of alleles of each type, a: P< 0.05, compared with control group.

2.5 EHAEERB A ivEE Mspl 1 & Mspl 2 L m A [E]
EFEA MRS RIS ER KRN .

FH# 4(Table 4) o] W, £ Frff 70 0t o A
A/ A FEFE B H % TG /K-F . TG/HDLC LuAE K #;

JEEH C @KF, BEHE G/G I G/A ERNAHEE
THE(P< 0.05); MiEE AR EE C @KFA1G &%
(P> 0.05) . Mspl 2 17 55.(+ 83 bp) X Ifil fig A %k i &
TEARNFIE(P> 0.05) .

F4. HEZEAQAVERE Ml BYLSERBESMAERHEEAKENXR

Table 4.  Serum lipid and apolipoprotein levels of the study samples with Mspl Sites of apoA iv geneotype (; *5)
Mspl( - 78bp) Mspl 2(+ 83 bp)
Index
G/ G(n= 25) G/A(n= 114) A/A(n= 60) C/C(n= 361) C/T(n= 28) T/T( n= 0)

TG(mmol/ L) 1.88%1.48 1.93%1.38 2.39%1. 76 1.98 £1.55 1. 85 0. 87 -
TC(mmol/ L) 5.04 £0.70 5.18%0.74 5.08 £0. 76 5.07%0.73 5.2210. 64 -
HDLC(mmol/ L) 1.24%0.37 1.25%0.42 1.25%0.37 1.25+0.39 1.22+0.31 -
TG/HDLC 1.84%1.94 1.91%1.82 2.22F1.99¢ 1.93%1.97 1.73%1.17 -
LDLC( mmol/ L) 3.02%0. 71 3.11 %0.80 2.8510. 74 3.0110.75 3.16 10. 64 =
ApoA iv(mg/L) 1244.9 £21.7 1289. 8 £25.4 1265. 8 £20.9 1261.4123.0 1259. 6 £20. 6 -
ApoA G mg/ L) 279.7%6. 1 286.4 5.1 294.2 k5.1 284.1 5.7 280.9%£5.6 -
ApoB(mg/L) 909.9%79.9 838.7£16.9 867.5%17.2 885.3162.7 845.1£16.5 -
ApoC @&(mg/ L) 57.814.0 58.0%£3.0 66.2£13.5" 58.9%3.7 66.2%2.4 =
ApoC @mg/L) 135.4%6.0 139.5%5.8 146.5%7.1° 138.3%6.2 138.7%4.1 -
ApoE(mg/ L) 48.2%1.8 49.2%2.0 50.1%1.9 48.6%1.9 50.3%1.6 -

Genotyes G/ G vs G/ A vs A/A: a: P< 0.05; b: P> 0.05

3 1T ie

LR, B AR EIE SR A A ivIE R S 3+ -
78 bp G/A HE B Z BB L. - 78 bp K G
TA BEHAUBEIR T Mspl IR BIAT A, % E AT
MR R R T — MR EFR, M HERE T
GGGCCGG 7. 1IX—& & GC X REHAEE A A iv
SRR R o, AR R ER, 2T
Il e A7 A T B 2 5 35 R () B SRR Rk, T
IR EA A VAR, —iRIE TR A SAEE
532405 E A A ivA HDLC 7K-F 2 V) A 5%, AA %
R A 4 38 A A ivAl HDLC /K &2 T, 3F
IWRIXZEF Y A TiE B e 7 ENRE A A ivEER

MZRIEMAEY & ™ . {2 5B W7 B R i 3% HDL
EEERIREA A VIR - 78 bp {7 55 = Fh I K A
ToiE #2712 B i A Smith £ R ILE S E E
A VAERGEFTE A SMEREFRT G HMERIEW
H, ML S AR RIS AR E A A iv
MHDL & &, A SMEFNSMEEHBED A vl
HDLC 7K~FF & JoAH 5

AR EREA G/G.G/A FIA/A FERHL,
HIiE#HMEE A A ivAll HDLC /KT 1% 2 16 6 & %
ZF(P> 0.05), 2 A/A FEFRAEHMIE TG HHRE
H C @KLK TG/HDLC HAEELE G/G 1 G/ A 3
M EH EBZETE(P< 0.05), #5EA C OKTFE
BN P> 0.05) . X— 4558 5 A =ik !0



336

ISSN 10073949 Chin J Arterioscler, Vol 9, No 4

XF 74 5 E N J 69 451 P YR s H I = R AR AR
WHEE A A IvEE R 2 M 18T 70 45 SRARAL, %0t 7
RIMEA A/A BRFRFHEHMFEHRED C GKFER
TG/HDLC tLE B G/GC A G/A XA HH BF
FHE(P< 0.03, P< 0.04), IfiiF TG TC. ¥ g & A C
O BHREH EKFEM&ER . AHF AL Xt
FRZH K HTG 2H 51 50h 255 B % 134 B R,
TN A B E A gl E R B 8 A ivll HDLC 7K
FFE, B E 5] ME TG K°F TG/HDLC HLiE & #;
JEEH C @K FEZEFE(P< 0.05), XA 2R N
BWIREE A VR B 3T Mspl 1 7 iR AR FHE
FEPR 7 5 0%, I o ik BRI A S AN AT AR S B A% i, T
RESHAEE O C @R R AR & B 17, A 1T 52
WiREA ¢ @IRIEIAMAE, T 80m ARz,
NENEEA C @TMEEEEA C LPL f1380%
VB, T #0#) vLDL 7K f#, F: 8L ¥ TG 1 vLDL 7K
At ARFRE KB HTG AE AR E A A iviEH
— 78 bp A A LR (1) i A H00] R 2H % 2 1 0 0. 350
vs 0.273, P< 0.05), R ED A WERH)E3)F
X — 78 bp HIZEAF 5 db [ A oA YR 4 i H v = g (M F
B —E KBk,

& Ak
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