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ABSTRACT

The aim of this study was to investigate assogcidbietween of two Mspl polymorphisms in ApoA-I &&5A and
C83T) and lipid profiles inEgyptian adolescent females with hypercholesterialeand explore theireffect on
variations of lipid parametersA total number of 12@dolescent femalesith hypercholesterolemia and 120 age
matchednormolipidemichealthy controls were enrolled for the study. Ggpimg of the APOA1 was performed by
polymerase chain reaction-restriction fragment l#ngpolymorphism (PCR-RFLP) combined with gel
electrophoresis, and then confirmed by direct sagumgy. The frequencies of GA genotype were significaotiyelt

in patients than in controls. Serum total cholestefow-density lipoprotein cholesterol and triggrides were
significantly higher and the HDL-cholesterol levelgre significantly lower in subjects with GG gemat than
those with GA + AA genotype. Moreover, the heteyoag CT and the T allele were significantly loweipatients
than in controls. Carriers of T allele showed lovwevels of cholesterol and triglycerides levels dnel higher level
of protective HDL than subjects with CC genotypgniBcant association between GG/CC haplotype erndeased
lipid parameters was observed in patient groupcanclusion, both the G—75A and C83T polymorphisiisP®AL
gene have adverse effects on HDL levels and werecieded with elevated lipid parameters. The stsdggests
that G and T alleles may be susceptible allelesfgrercholesterolaemia in Egyptian adolescent fesiahd have a
significant effect on lipid metabolism.
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INTRODUCTION

Apolipoprotein A-l (apoAl) is the predominant pritef high-density lipoprotein (HDL) and is a kegraponent of
the reverse cholesterol transport process (1).géime encoding apoAl (APOAL) is part of the APOAI-A&Bgene
cluster located on the long arm of chromosome )11G2netic studies have identified polymorphismg amutations

in APOA1 and other genes associated with variatiotiDL-cholesterol plasma levels. Two common APOA1
polymorphisms, G—75A and C83T, have been associatti variations in apoAl and HDL-cholesterol serum
levels. G—75A is a G-to-A transition located 75ugstream from the transcription start site, white88T is a C-to-

T at +83 bp transition located in the first introithe APOAL gene (3-4)
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Mspl polymorphic site has been identified in thestfiintron of the apoA-l gene [5], in which two catutive
transitions at +83 bp (C to T) and +84 bp (G tosgs occur together or independently. The objedtifthe present
study was to investigate the effect of APOA1 gealymporphisms G-75A and C83T on lipid profiles anvdleate
the genetic susceptibility for hypercholesterolaeamong adolescent females.

EXPERIMENTAL SECTION

We studied 120 unrelated non smoker hypercholdamric Egyptian females, aged 16-19 years) and 120
normolipidemic age- matched control. The averagevags 14.56+ 2.55 years in controls and 15.68+ 2€&is in
patient group. Hypercholesterolaemia was conedtleras defined by the National Cholesterol Edooa#rogram.
They were taken from the outpatients clinics ofidlal Research Centre, Egypt. Subjects with petdustory of
smoking, gastrointestinal, thyroid, liver or remisease, diabetes, or under treatment with lipigelking drugs,
hormone replacement therapy or oral contraceptitethe time of blood sampling for lipoprotein argywere
excluded. The study was approved by the NationatReh Centre Ethics Committee.

Subjects were defined as hypercholesterolaemigeif ttotal cholesterol level was more than 6.2 nimok total
cholesterol level was less than 6.2 mmol/L, bu2>H mol/L and total cholesterol tdDL-cholesterol ratio was
more than 5.0 or were on treatment to lower LDLlekterol. Subjects with more severe hypertriglyd@eimia who
have triglycerides more than 2.3 mmol/L were exellids they were considered that may have othetigeaeises
and the close inverse relationship between triglges and HDL-cholesterol would mask any relatigmdietween
the ApoA-lI gene polymorphisms and hypercholesten@eas defined by the National Cholesterol Eduacatio
Program (NCEP) (5).

DNA extraction and genotyping

Total genomic DNA was isolated from peripheral loleukocytes by the commercially available Qiagén k
(QIAGEN Inc., Valencia, CA, USA). Polymerase cha@action restriction fragment length polymorphidhCR-
RFLP) assay was performed to assess the APOAlmmymorphisms. Based on the Gen Bank referencecseg

the PCR primer pair used as follows: forward:/GG GAC AGA GCT GAT CCT TGA ACT CTT AAG-:’S, and

reverse: 5-TTA GGG GAC ACC TAG CCC TCA GGA AGA GCA-3 The amplified PCR products were

digested with 10 units of the restriction endonaske enzyme Mspl overnight. The digested fragmerdee w
resolved on a 3 % agarose gel and stained witliathibromide for visualization under UV light. Theesence of
the Mspl restriction site at -75 bp (G allele) ad-83 bp (C allele) in the 433 bp product reslitefour fragments
of 45, 66, 113 and 209 bp. The absence of theictsir site at-75 bp (A allele) resulted in threagments of 45,
179 and 209 bp. The absence of the restrictiorasi#83 bp (T allele) created a larger fragmer25# bp instead of
two fragments of 45 and 209 bp. For quality contwe performed double sampling PCR-RFLP in more tha %
of the samples and found no differences, and tbafirmed by direct sequencing.

Biochemical analysis

Serum total cholesterol (TC), triglycerides (TGHdrigh density lipoprotein cholesterol (HDL-C) wareasured
using commercial kits following the manufacturestimictions. Serum low density lipoprotein cholestétDL-C)
was calculated using the Friedwald’s formula.

Statistical analysis

Statistics Package for the Social Science (SPSSioverl1.0, 2002, SPSS, Chicago, Il) was used indte
analyses. Allele frequencies and genotype disiobst were estimated by gene counting. Differencesliele
frequencies and genotype distribution between thdiexd groups and deviation from Hardy-Weinbergildzium
were estimated using the x2 test. Differencesgpiid Iconcentrations between groups were compareskigent’s t-
test. Relative risk at 95% confidence intervals) (@&s calculated as the odds ratio (OR). Valuep<@f.05 were
considered statistically significant. The effectpofymorphisms or haplotypes on lipid levels waaleated by one-
way analysis of variancéANOVA). Variables without normal distribution wereg-transformed for analysis.
Significance was assumed for p-0.05
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RESULTS AND DISCUSSION

Clinical characteristics and serum concentratidnigpals for unrelated Egyptian hypercholesteroléemases and
controls are presented in Table 1. Serum concémsabf TC-C, LDL-C, and TG were significantly highand
HDL-C was significantly lower in patients as comgamwith controls. There were no significant diffeces in the
mean BMI, systolic, diastolic blood pressure le\ais age between patients and controls.

Genotype and relative allele frequencies of the82-@nd C83T polymorphisms in the patient and cdrgroups
are presented in Table 2. The GG genotype was foufd (78.33%) of the subjects in the patient grcampared
with 78 (65) of subjects in the control group. TBA genotype was found in 25 (41.66%) of the sulsjéctthe
study group compared with 38 (31.66%) in contralsjects (p=.03) and the AA genotype in was found {{183%)
of the subjects in the patient group compared wi$had3%) in controls (p=.03). Moreover, the fregoenf A allele
was higher in the control group was found in 46.16%) compared with the study group was found in
27(11.25%)(p=.02).The frequency of the G allele enfopequent 213 (88.75%)in the study group tharméndontrol

group 194 (80.83%).

Table 1: Clinical characteristics and serum concerations of serum lipids in patients with hyperchoksterolemia and controls

Controls hypercholesterolemia P
Age (years) 14.56+ 2.5% 15.68+ 2.55 0.72
Systolic BP (mmHg) 107 +7.99 117 £10.77 0.06
Diastolic BP (mmHg) 84 +10.88 89 +9.66 0.07
BMI (kg/m2) 23.3+4.32 27.3+3.21 0.06
Fasting glucose (mmol/ 4.7+0.¢ 4.840.3 0.0€
Cholesterol (mmol/L) 2.540.8 7.541.3 0.002
Triglyceride (mmol/L) .91+.45 2.00+.74 0.001
HDL-cholesterol (mmol/L) 2.31 +.29 .95+.35 0.001
LDL-cholesterol (mmol/L) 1.7+0.7 4.7#1.3 0.001
Table 2: Genotypes and Alleles distribution of APOA (G—75A and C83T) gene polymorphisms in hyperchadéerolaemiac and control
subjects
G-75A C83T Haplotypej
GG GA+AA cC CTHT GG/CC
(n=94) (n=26) (n=114 (n=6) (n=70)
Cholesterol (mmol/L) 451+0.8] 2.5+1.3 5.8+0.9 2.7+1.2 5.5+0.8
Triglyceride(mmol/L) 2.09+.07 .90+.05 1.81+.45| .98+.04 3.98+.35
HDL-cholesterofmmol/L) | 1.31+.29 | 3.95+.35 | 1.31+.29° | 5.05+.35 | 1.21+.2¢
LDL-cholesterommol/L) | 4.9+0.7 2.7+1.3 5.%20.7 2.7+1.3 4%0.7
SBP (mmHg) 107 +7.91| 116+9.04 112+7.99 110+8p6 117997
DBP (mmHg) 88+9.99 84+10.88f 85+ 9.84 87+10.2p 80+ 9.99

"p<0.05 versuSA+AA;* p<0.05 versu€T+TT;* p<0.05 versusthers

Table 3: Serum levels of lipid, BMI and blood presare levels according to the APOAL G-75A and C+83Tegotypes in
hypercholesterolaemiac cases

Genotype| Normolipidemic [ Hypercholesterolaemic  OR (95%Cl) p-valug)
GG 78 (65 94 (78.33 1.00(Referenc
GA 38 (31.66) 25 (41.66) 0.57(0.32-1.0%) 0.0
AA 4(3.33) 1(.83) 0.24(0.03-2.21)) 0.14
Allele
G 194 (80.83) 213 (88.75) 1.00(Referende)
A 46 (19.16) 27 (11.25) 0.34 (0.21-0.5p) 0.0p
C83T 0.28(0.11-0.74)
CcC 101 (84.16) 114(95) 1.00(Referencg)
CT 18(15.00) 6 (5) 0.28 (0.11-0.74)  0.00B
TT 1(.83) 0 0 0.49
Allele
C 220 (91.66) 234 (97.50) 1.00(Referende)
T 20 (8.33) 6 (2.50) 0.28 (0.11-0.71) . 008
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The frequencies of GA genotype [(OR = 0.57, 95 %@B2-1.02; P = 0.03) ] and A allele [Odds rataR) = 0.34,
95 % confidence interval (Cl) % CIl= 0.21-0.55; F082)] were significantly lower in patients thandontrols.
Serum total cholesterol, low-density lipoproteimlgsterol and triglycerides were significantly hégland the HDL-
cholesterol levels were significantly lower in sedis with GG genotype than those with GA + AA ggpet The
APOAL1 -75 A allele was significantly associated hwidecreased serum concentrations of TC, TG, LDLR@ a
higher levels of HDL-C (Table 3). Patients with G@notype had significantly lower HDL-C and highggid
parameters than those with GA + AA genotypes. eniiwith hypercholesterolemia had a higher frequenf
homozygous CC (95%) compared with controls (84.16Plg heterozygous CT was significantly lower inigrats
(5%) [odds ratio[ (OR) = 0.28, 95 % confidence im& (Cl) = 0.11-0.78; P = .008] and the T allelasxfound in 6
(2.50) [odds ratio (OR) =0.28 , 95 % confidencesimal (Cl) = 0.11-0.71; P = .003] compared to 2(B%80) in
controls (Table 2). In addition, results showed ignificant association between GG/CC haplotype wtbw
variations in serum lipids among patient subjestt®wing higher levels of lipid parameters than mh{p<.05). The
APOA1 C83T allele was significantly associated wiitkireasing serum concentrations of HDL-C and desad
abnormal lipid levels (Table 3). Serum total chtdesl triglyceride levels and LDL were significantiower and
HDL cholesterol was significantly higher in the gdts with the CT+TT genotype compared to thosgesir with
the CC genotype (p<0.05 for all).

Annual stroke incidence ranged from 27.5 to 631,000 population in Arab countries Benamer anos&at (6)
and the commonest subtype in all series was isahetmbke. The most common risk factors were hypsita,

diabetes mellitus, hyperlipidemia, and cardiac alge In Egypt the mortality rate from cardiovasculisease and
diabetes was 384 for women per 100,000 populatisneported by the World Health Organization intdidathat

(7).

The national survey on risk factors for chronicedises in Egyptian adolescents aged 10-18 yeardedpbat 10%
with borderline and 6% with high levels more th&08& mg/dL of total cholesterol and 9.4% of adolessdave a
low high-density lipoprotein cholesterol levels, ileh7.5% and 10.3% had high and borderline lewaspectively

@).

Association between higher serum concentrations@fLDL-C and TG and th&poAlgengyolymorphism was
found in our hypercholesterolaemiac patients. Déffices were identified in the frequency distribogicof the
ApoA-I G-75Agenotypes or alleles between hypercholesterolagatiants and controls in several studies. In our
study the A allele was found to be more frequent control subjects compared to the patient with
hypercholesterolaemia. 3In vitro and in vivo stedsuggest that the A allele at-75 site increasef\dpyene
expression and hence leads to elevated plasma bkpod-HDL-cholesterol concentrations (9, 10, 11, 13).
Conversely, the A allele has also been reportdmbtassociated with decreased apoA-I gene expreissidtno [14].
The APOAL gene polymorphisms were also extensistigied and reported to be associated with otreadies.
the effect of the A allele on HDL and apo Al levelsd found a positive association for those aneethy, a
decreased cardiac risk Saha et al. (15) Pischah(&6) Yangchun et al. (17) and Kamboh et al. (1t8has been
found that the IL-6 -174 CC genotype was associaiid an increased risk for renal cancer (19). AROAL -75
G/A and +83 C/T genotypes were also associated suiiteptibility to breast cancer and lymph nodeastates
occurrence, respectively (20). A pilot study fouhdt APOA1 polymorphisms-¢5 GA and +83 C/T) might be
susceptibility to myocardial infarction in a nortimdian population (21). The APOAl -75G/A promoter
polymorphism was associated with cognitive perfarogain multiple sclerosis (22). It has been fouhdt tthe
APOAL polymorphisms (G-75A and C83T) could be as risktdes for hypertension and obesity in a Brazilian
elderly cohort (23). Data previously reported fr@aucasian subjects (n=534), where the frequentlyeoGG, GA,
and AA genotypes were 65.7%, 32.0%, and 2.3%, otispty, with an allele frequency of 81.7, and 28,3or the

G and A alleles, were in consistent with the distiion within the current control subjects. Whexgao differences
were observed for the C83T polymorphism, whoseueagies in Caucasians were 93.4%, 6.6% for the @I0CT
genotypes and 96.7%, 3.3% for the C and T alle®s(Lhe linkage disequilibrium has been reportetivben
APOAL polymorphisms, thpresent found a significant association betweenG&3taplotype and variations in the
serum lipids, as has been previously demonstrate@aucasians (24). Although our results revealed the
individuals with the APOAL -75 A allele were likelg have a lower risk of hypercholesterolaemiaa assult of its
effect on higher serum concentrations of HDL-G #xact mechanism is still unclear. However, tlsilise have
been inconsistent and inconclusive, with few stsideporting either no association or negative agson between
APOAL -75 A allele and plasma lipids (25-27). Otudy was consistent with some other studies regorte
association between-75A and 83T alleles and serDin-¢holesterol variations, individuals withPOAlmutations
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had higher concentrations of HDL-cholesterol tHavse with the wild types (28-31). In summary, thelg showed
that the rare alleles oAPOAL gene polymorphisms (G-75A and C83T) in Egyptiamlescent females with
hypercholesterolaemiaight be associated with the variation of lipidfies.
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