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ABSTRACT

Genetic factors play a pivotal role in the devel@mnand pathogenesis of coronary artery diseaseD)CAhe
angiotensin-converting enzyme (ACE) gene insettigdeletion (D) polymorphism is one of the variogsnetic
factors associated with CAD. In this study, we gtigated the association between the ACE gene dlinmrphism
and CAD in the Saudi population. A total of 210 Cp&lients were studied, while 103 age-matched hegatults
were used as control subjects. ACE I/D polymorphigms detected by electrophoresing the amplified PACH
product on an agarose gel, and several biochenaaal behavioral markers were monitored.In the CADuyr, we
determined that the DD genotype frequency was 65wt¥éreas 27.6% of the patients carried the ID ¢ggoe, and
6.7% carried the Il genotype. Within the controbgp, 57.3% carried the DD genotype, 25.2% carried tD
genotype, and 17.5%carried the Il genotype. Thesgdto (OR) of the ACE genotype ID versus theeh@ype at
a 95% confidence interval (Cl) was 2.87 (1.24-683;0.01), and the OR of the DD versus the Il ggpetat a
95% CIl was 3.01 (1.40-6.44, p <0.004). Our resplgvide a significant association between the IRl &D ACE
polymorphisms in CAD patients in the Saudi popatati
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INTRODUCTION

Coronary artery disease (CAD) is a multifactorieedise for which hyperlipidemia, hypertension, dtab mellitus
(DM) and family history are important risk factoAngiotensin converting enzyme (ACE) plays an esakrole in
two physiological systems, one leading to the patidan of the vasoconstrictor, angiotensin |l and tther to the
degradation of the vasodilator, bradykinin. The evidistribution and multifunctional properties ofesie two
peptides suggests that ACE could be involved iiouarpathophysiological conditions [1]. The discgvhat ACE
levels are under genetic control ushered in a newoé investigation, however most studies focusedan
insertion/deletion (I/D) polymorphism in intron 18 the ACE gene as a marker for a functional polgghsm.
Dzau (1994) published his remarks of the role dfim@ngiotensin system in cardiovascular physiol@gyl
reported that ACE-1 is also involved in many patigadal conditions including vasoconstriction, coaon
thrombosis, heart failure and ventricular remodglig]. Recently, many single nucleotide polymorphes(SNPs)
were detected in the gene and the search for tiatidms of functional polymorphism became a hotadgr many
investigators. Nevertheless, association studieghenl/D polymorphism and the clinical outcomes tommned,
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mostly with conflicting results. The ACE gene, Itedhat chromosome 17923 contains a polymorphisimtion 16

of an insertion (1) or deletion (D) of a 287 pailuAepeat sequence which results in three genotgpdl DD and

ID [3,4] The relation between ACE gene polymorphi@dD genotype) and CAD first has been documented by
Cambienet al., [5]. Since then numerous studieshe past 15 years have been conducted to evatbate
relationship [6,7,8,9,10] A large body of informati showed a strong association between ACE D aléle the

risk of CAD [7, 11] in different populations. Howery some studies have shown negative associatri2[ 13,

14, 15]. In the present investigation we assesBedACE genotype distribution in patients with amgaphically
documented CAD of Saudi population.

MATERIALS AND METHODS

Study Population

The study population recruited consisted of 210ep# (147 males and 63 females, aged between 3i&88n
61.22+10.71 years) who had confirmed coronary argiphy after their diagnosis of CAD in King Khalid
University Hospital (KKUH), Riyadh, Saudi Arabia.sAa Routine procedure, an informed written conseas
obtained from all patients as well as control indli)als, the control group consisted of age-matc@flindividuals
(58 males and 45 females) with no history of CADm® patients and controls had history of diabétgsertension
and other general illnesses. Included subjects wérenrestricted age and gender who gave writtéarnmed
consent to draw blood at the time of angiographwtothe time of screening for research deoxyrib@iacacid
(DNA) extraction to be used in studies approvedh®yhospital’s institutional review board and wasducted in
accordance with the guidelines set by the ethiosnaittee of College of Medicine and Research Cef@MdRC) of
King Saud University, Riyadh, Saudi Arabia. All getts enrolled in this study were Saudi residerite wimilar
dietary pattern. Key demographic data of subje@sewecorded including age and gender lipid proflgsessment
of CAD was made by review of angiograms by theguats cardiologist.

Ethical Approval
This study was conducted after review and approf/dhe Institutional Review Board of the Ethics Quittee at
KKUH, and all subjects gave written informed cortganor to participation.

Biochemical analysis

Blood samples for the glucose and lipid measuresnemtre withdrawn from the patients and the corduddjects
after an overnight fast. The plasma glucose conatoih was measured by the glucose oxidase methid) &
Biotrol Kit (BIOTROL, USA) on a Bayer opera analyz(Bayer Diagnostics (Siemens), Germany). Serural tot
cholesterol was measured using the Biotrol comrakiit, HDL cholesterol was determined with a conmoia!
Randox Kit (Randox Laboratories Ltd., United Kingajp LDL cholesterol was calculated by the formula o
Friedwald, and triglyceride determination was mhgliehe method of Lipase/Glycerol Kinase UV endpantthe
opera analyzer.

DNA Extraction
Genomic DNA was extracted from peripheral bloodcgpens, which were in tubes containing EDTA, which
performed as an anticoagulant, using QlAamp DNAatsan Kit fromQIAGEN (Germany).

Determination of ACE I/D Polymorphism

Two oligonucleotide primers, sense: 5-CTG GAG ABCT CCC ATC CTT TCT-3' and antisense: GAT GTG
GCC ATC ACA TTC GTC AGT T-3' based on the flankisgquence of the insertion/deletion region on th&AC
gene were used to amplify the corresponding DNArfrants (490 bp and 190 bp for the insertion andtidel
alleles, respectively) by polymerase chain reac{®8R). The reaction was performed in a standargi25inal
volume using the isolated genomic DNA as templatoaling to the following protocol: initial denaation at 95
°C for 5 min; 35 cycles of denaturation at“@5for 30 s, annealing at 88 for 45 s, and extension at %2 for 90 s;
and final extension for 5 min. The PCR productsengeparated by electrophoresis on 2.0% agarosengel
visualized by ethidium bromide staining. Gel eleptroresis of the PCR product gave a 190-bp fragnmettie
absence (D) and a 490-bp fragment in the preseh@n onsertion (I). Thus,for homozygote's, the aivmhs
showed 190/190-bp fragments for deletion/deletidD) or 490/490- bp fragments for insertion/inset(®), while
heterozygote showed both 490- and 190-bp fragn{ddjg4].
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Direct Sequencing of DNA fragment

Sequencing of the PCR product was performed in KRSHRiyadh, KSA, using 3730XL DNA Analyzer (Applied
Biosystem, USA) using the same PCR forward or verimer. Nucleotide sequences were determindzbtim
directions and the sequences were analyzed tondieithe insertion and deletion. (The Accession Nenof the
ACE |I/D sequence in CAD Saudi Patients is KJ1406808enBank).

Statistical Analysis

Measurement data were summarized by mean + stadéaration (S.D.), and compared with two-samplest. A
chi-square analysis was used to evaluate the aligiid genotypic frequencies that were calculated fthe
observed genotypic counts and to assess Hardy—\&fgirdxpectations. The same methodology was appdied
comparisons between allelic and genotypic frequeendh\ssociations were determined as odds ratios)@fd 95%
confidence intervals (Cls). (The odds of carryingpacific allele are defined as the frequency bfexts in whom it
occurs divided by the frequency of subjects in whibdoes not occur. The odds ratio for CAD is thiel® of allelic
carriage in the diseased [CAD] group divided by didels in the control group. Univariate logistic negsion was
used to determine adjusted ORs for the genetic engrkonditioned on the major CAD risk factoR value <0.05
was considered statistically significant). Statiatianalyses were performed with the StatisticakBge for Social
Sciences for Windows, version 20 (SPSS, Inc, Cluicdg USA).

RESULTS

The characteristics of the 313 study subjects QAD patients and 103 control subjects) are preseimtd able 1.
The plasma fasting blood sugar (FBS), triglycer{d&), total cholesterol (TC), and low-density lipofein-
cholesterol (LDL-c) levels were significantly highie the CAD group§ < 0.0001) compared to the normal control
group, and HDL-c was lower in the CAD patients tl@nhe controls. No statistically significant asstion was
determined between the ACE genotype distributiahtae lipid profile concentration (Table 2).

Table 1. Characteristics of the control and CAD paents

- Controls | CAD group
Characteristic =107 n=21C p value
Age, years
Mean + SD 46.6016.69| 61.2210.71
Range (20.0-78.0)| (31.0-89.0) | p< 0.0001
Gender
Male, % 58(56.3%) | 147(70%)
Female, % 45(43.7%) 63(30%) p< 0.0001
FBS, mmol/L
Mean + SD 4.480.66 8.083.53
Range (3.21-7.10)| (3.3-20.6) | p< 0.0001
TG, mmol/L
Mean = SD 1.110.28 1.871.23
Range (0.53-1.94)| (0.57-8.70) | p< 0.0001
TC, mmol/L
Mean = SD 3.810.56 4.161.03 p< 0.001
Range (3.01-7.11)| (0.77-7.5)
HDL-c, mmol/L
Mean + SD 1.240.38 1.150.98
Range (0.76-2.15)| (0.52-10.7) | p=0.2302
LDL-c, mmol/L
Mean + SD 1.650.61 2.370.88
Range (0.86-4.5) | (0.59-5.89) | p<0.0001

The data are represented as the mean +SDs farfdlie quantitative traits. Student’s t-test angythtest were used to compare the values of the
controls and the CAD patients.

Table2. Plasma TG, TC, HDL-c, and LDL-c concentratbns of various ACE genotypes in the CAD patient giap

Genotype | TG (mmol/L) | TC (mmol/L) | HDL-c (mmol/L) | LDL-c (mmol/L)
ACE
1l 2.061.11 4.010.93 0.990.21 2.220.78
ID 1.821.20 4.170.94 1.221.10 2.350.80
DD 1.871.27 4.181.08 1.150.99 2.400.93
pvalue 0.77¢ 0.85:¢ 0.66¢ 0.79¢
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Diabetes mellitus, dyslipidemia, hypertension, antbking were selected as potential risk factore iajor CAD
risk factor frequencies are summarized in Tablbi8betes mellitus, dyslipidemia, hypertension, antbking were
more frequent in the CAD patient group than in tieatrols. Diabetes mellitus, dyslipidemia, hypesien, and
smoking were confirmed as CAD risk factors (odd2929.41, 23.57, and 3.55, respectively, 0.0001).

Table 3. CAD risk factors in the patients and contol subjects

Parameter CADNn=210| Controln=103| OR 95% CI p*
Diabetes mellitus
Diabetic 137 (65.2%) 8 (7.8%)
Non diabetic 73 (34.8%) 95(92.2%) 22.29| 10.26-48.39| 0.0001
Dyslipidemia
Positive 121 (57.6%) 13 (12.6%)
Negative 89 (24.4%) 90 (87.4%) 9.41 | 4.95-17.90 | 0.0001
Hypertension
Hypertensive 155 (73.8) 11 (10.7%)
Normotensive 55 (26.2) 92 (89.3%) 23.57 | 11.74-47.32| 0.0001
Smoking
Smoker 83 (39.5) 16 (15.5%)
Nonsmoker 127 (60.5) 87 (84.5%) 3.55 1.95-6.48 | 0.0001

* p< 0.05; CI = confidence interval.

The genotype frequencies did not deviate from thedi#Weinberg expectations in the controls or tAO@roup
(Table 4). The genotype distributions for the AGEhgtype within the CAD groum(= 210) were as follow: 138
individuals were DD (65.7%), 58 (27.6%) carried tBegenotype and 14 (6.7%) carried the Il genotyyéhin the
control group Ii = 103), 59 individuals displayed the DD genotyp&.8%), 26 (25.2%) carried the ID genotype,
and 18 (17.5%) carried the Il genotype. The ACElalldistribution demonstrated that the CAD patidras a
reduced Il frequency and higher DD and ID freques@ompared with the control group (Table 4).

Table 4. ACE genotype distributions in Saudi CAD ad healthy patients.

Groups
Genotype . Total
Controls (n=103) | CAD patients (n=210) (n=313)
DD 59 (57.3%) 138 (65.7%) 197 (62.94%)
ID 26 (25.2% 58 (27.6% 84 (26.84%
Il 18 (17.5%) 14 (6.7%) 32(10.22%)

TheX’test was used to compare genotype distributionseset the control and CAD patients.

The ACE gene polymorphism allele frequency is suniwsd in Table 5. The | and D alleles were sigifitty
higher in the CAD group compared with the controls.

Table 5. ACE allele frequencies in Saudi CAD and fadthy patients

Groups
Alleles Controls CAD patients Total P value
(n=103) (n=210)
D 144 (69.90%)| 334 (79.52%) | 478 (76.36%)| 0.005
| 62 (30.10% 86 (20.48% | 148 (23.64%
Total 206 420 626

TheX?test was used to compare allele frequencies bettheerontrol and CAD patients.
The odds ratios of the ACE genotypevdl. the ID, the DD, and the DD+ID genotypes (95% Clye287 (1.24-

6.63,p<0.01), 3.01 (1.40-6.44<0.004), and 2.96 (1.40-6.283<0.004), respectively; hence, there was a significa
association between the ID and DD ACE polymorphiams CAD in the Saudi population (Table 6).
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Table 6. CAD odds ratio associations with ACE gengpes

OR 95%CI p*
ACE genotypes
IDvs. Il 2.87 | (1.24-6.63)| 0.01
DD vs. Il 3.01 | (1.40-6.44)| 0.004
DDvs. ID 1.05 | (0.60-1.82)| 0.87
DDvs.IDand Il | 1.43 | (0.88-2.32)| 0.15
DDand IDvs. 1l | 2.9€ | (1.4(-6.23 | 0.00«

*p<0.05 Cl = confidence interval.
DISCUSSION

Coronary artery disease (CAD) is a multifactorielodder with genotype and environmental interactibaving an
important role in its development. CAD is the leagdicause of heart failure. The role of the rennigiatensin—
aldosterone system in heart failure is well knowd angiotensin converting enzyme (ACE) has a nrajerin this
system [16]. ACE is also involved in many pathotadiconditions including vasoconstriction, corondrsombosis
and ventricular remodeling [2]. Niemic et al fouagositive association between total high cholestaigh LDL

or overweight/obesity and the DD genotype, and &smd this association, concerning dyslipidemid abesity
[19]. Obesity and hypercholesterolemia have béenva to play a role in ACEgene expression [17]. Phesence

of DD genotype increases the risk of developing Caben associated to each of classical risk factors:
hypertension, obesity, diabetes and hyperlipidesaissidered as total cholester@00 mg/dl, TG>150 mg/dl, LDL
cholestero>130 mg/dl and HDL cholestergh0 mg/dl [18].

The association between ACEI/D polymorphism andeTgpdiabetes have been rather controversial. Studees
have affirmed a clear association between DD ggmofnd the disease in Caucasians [20] while othave
excluded this hypothesis [21].

A significant association of the ACE gene D allelith essential hypertension was documented in tfrecai-
American, Chinese, and Japanese populations [224£3and 25]. On the other hand, the | allele associated
with high blood pressure in an Australian populatidth strong evidence of familial hypertension 26 has been
suggested that the population heterogeneity irasiseciation of ACE I/D polymorphism with essentigbertension
may be due to significant variations of populatii@tkgrounds [27]. Smoking may increase ACE levglmbans of
a nicotine enhancement of ACEgene expression [&8]arge population based study [1] found a positive
association between the D allele of the I/D polypiism and carotid artery thickness among smokedividuals
carrying only one of the risk factors did not shsignificant differences in artery thickness whempared to non-
smokers with Il genotype, while carriers of botskrfactors had significantly higher artery thicknedNiemic et al,
found a synergistic effect due to smoking and ACHDD join presence, [19]. As this study was perfechin Saudi
population, we may compare it to the other studigbe Middle East as an area with more racial geajgraphical
and life style relationships. Previous study perfed on Iranian male population by Shafiee et g, [démonstrated
DD genotype distribution was 54 % and 48.66 % ialthg subjects and patients suffering from CAD pedively.
In Turkish population ACE I/D polymorphism has besindied in several cardiovascular diseases, aitihdbe
results varied in different types of the disease, €xample Akbulut et al [29] found no significarationship
between DD genotype frequency and ischemic hedurdain CAD patients. On the other hand, Berdelake[30]
reported a significant correlation between DD ggpetand premature CAD in Turkish population. Isdial [31]
reported that the greater frequency of deletioel@l(D) in the CAD group than in the control sulgewas
significant. Bas,ar et al [32] carried out a stedyTurkish patients with peripheral vascular diseais Western part
of the country and suggested that the ACE- ID ggy®tnay be a risk factor for the disease and Tartiet al [33]
reported that the presence of D allele of ACE gwulgmorphism is a risk factor for increased caratiiima-media
thickness (IMT) which is an early sign of atheresokis. In Pakistani population, the frequencyhs ACE-I/I
genotype was significantly higher in hypertensiatignts, aged 20-40 years, than in normotensiveaerof the
same age group, whereas no overall significanteidiffces were observed between the II, ID and DD-ACE
genotypes.

Gardemann et al. have shown a relation betweeprdsence of CAD and ACE- D allele in a large casatrolled
study [7]. Furthermore, DD genotype of the ACE géias been reported as a risk factor for the dewedop of
early atherosclerosis also in carotid arteries i@hinese population [34]. There are some otheriesuith which
ACE 1I/D gene polymorphism has not been found ta¢sociated with the prevalence of CAD [12, 36]alsample
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in European population with the lowest risk ACH polymorphism have been reported not to be astsatiaith
an increased risk of CAD or myocardial infarctidvl) [8]. It has been suggested that the differesutts from the
studies may be due to either the population-speeffiect in relation to the ACE gene polymorphisnthe lack of
the documentation of CAD by means of coronary agigiphy [6, 12].

An association of the ACE DD genotype with the prez of CAD has been found in Australian populafgnOn
the other hand van Bockxmeer reported that ACEpdymorphism did not play a role in the developmen€AD
or Ml in Western Australian Caucasian populatiori][#nother study showed that no association betws@E I/D
polymorphism and CAD in 463 Caucasians [38].

CONCLUSION

We can state that the ACE I/D polymorphism pattemry from population to others, and we can coreltight the
ACE gene 1I/D polymorphism carrying the D alleles iadependent risk factor for CAD in the studied &au
population.

Acknowledgments
The authors extend their appreciation to the DepnshScientific Research at King Saud University funding
this work through the research group project nunit@P-VPP-173.

Conflict of Interests
The authors declare that they have no competirgdsts.

REFERENCES

[1] F. A. Sayed-Tabatabaei, B. A. Oostra, C. M.aalss, Duijn van and J. C. M. Wittema@jrculation
Researct2006 98 (9): 1123-1133.

[2] V. J. DzauJournal of Hypertensioh994 12 (1): 3-10.

[3] M. G. Mattei, C. Hubert, F. Alhenc-Gelas, N. éel, P. Corvol and F. SoubrieCytogentics and Cell
Genetics1989 51: 1041-1045.

[4] B. Rigat, C. Hubert, P. Corvol and F. Soubriucleic Acids Researct§92 20 (6): 1433-1438.

[5] F.Cambien, O. Poirier, L. Lecerf, A. Evans,Rl.Cambou, D. Arveiler, G. Luc, J. M. Bard, L.rBand S.
Richard,Nature1992 359: 641-644.

[6] X. L. Wang, R. M. McCredie and D. E. WilckeArteriosclerosisTrombosis and Vascular Biololog996 16:
115-119.

[7] A. Gardemann, M. Fink, J. Sticker, Q. D. Nguydn Humme, N. Katz, H. Tillmanns, F. W. Hehrleih, Rau
and W. Haberboscitherosclerosis1 992 139 (1): 153-159.

[8] J. Ferrieres, J. B. Ruidavets, J. Fauvel, BréeeD. Taraszkiewicz, J. Fourcade, M. Nieto, Ehap and J. Puel,
Atherosclerosis]1999 142 (1): 211-216.

[9] J. E. Eichner, V. J. Christiansen, W. E. Mode,T. Dunn and E. Schechtétherosclerosis2001 154(3): 673-
679.

[10] E. Acarturk, G. Attila, A. Bozkurt, O.Akinar$. Matyar and G. Sedaoglu, Journal Bibchemistry and
Molecular Biolology2005 38(4): 486-490.

[11] N. %5Akar, O.Aras, K. 33%50murli and S. %5Gitandinavian Journal of Clinical and Laboratory
Investigation 1998 58 (6): 491-495.

[12] W. Friedl, F. Krempler, B. Paulweber, M. Piehbnd F. A. Sandhofeftherosclerosiqd,995 112(2): 137-143.
[13] M. Pfohl M, M. Koch, s. Prescod, K. K. Haast,U. Haring and K. R. Karscliuropean Heart Journal999
18: 1318-1325.

[14] B. Agerholm-Larsen, B. G. Nordestgaard andTAbiaerg-HansenArteriosclerosisTrombosis and Vascular
Biolology200Q 2: 484-492.

[15] I. Canavy, M. Henry, P. E. Morange, L. Tir&, Poirier, A.Ebagosti, M. Bory and |. Juhan-Vagule;ombosis
and HaemostasiaD0Q 83 (2): 212-216.

[16] S.Shafiee, M. Firoozrai, S. Salimi, H. Zand, Besabi and A. MohebbRathophysiologp01Q 17 (3): 163-
167.

[17] K. Gorzelniak, S. Engeli, J. Janke, F. C. Larid SharmaJournal of Hypertensio002 20 (5): 965-973.

Scholars Research Library



Abdulaziz A. Al-Jafari et al Arch. Appl. Sci. Res,, 2016, 8 (3):4-10

[18] A. I. Freitas, I. Mendonca, m. Brion, M. M. @eeira, R. P. Reis, A. Carracedo and A. BrelBWC
Cardiovascular Disorder2008 8(15): 1-12.

[19] P. Niemec, |. Zak and K. Wit&enetic Testg, 2007. 11(4): 353-359.

[20] J. W. Stephens, S. S. Dhamrait, J. A. CooperAcharya, G. j. Miller, S. J. Hurel and S. E. Hahries,
Molecular Genetics and Metabolise005 84(1): 83-89.

[21] T. B. Grammer, W. Renner, S. von Karger, B. Edehm, B. R. Winkelmann and w. Maemdplecular
Genetics and Metabolis2Q06 88(4): 378-380.

[22] K. Duru, S. Farrow, J. Wang, W. Lockbetteb and‘Kurtz, American Journal of Hypertensid@94.7(8):
759-762.

[23] F. T. Chiang, T. H. Chern, Z. P. Lai, C. D.efhg, K. L. Hsu, H. M. Lo and Y. Z. Tsendpurnal of Human
Hypertengon, 199610(12): 823-826.

[24] T. Morise, Y. Takeguchi and R. Takedlancet1994 343: 125.

[25] Y. Nakano, T. Oshima, H. Hiraga, H. Matsuué, Kajiyama and M. KambeJournal of Laboratory and
Clinical Medicine,1998 131(6) 502-506.

[26] R. Y. L. Zee, Y. K. Lou, L. R. Griffiths and .BJ. Morris, Biochemical and Biophysical Research
Communications] 992 184(1): 9-15.

[27] J. Barley, A. Blackwood, N. D. Cartere, D. &ew, J. K. Cruickshank, S. Jeffreys, A. O. Oguinéesl G. A.
SegnellaJournal of Hypertensior,994 12(8): 955-957.

[28] S. Zhang, |. Day and S. YAtherosclerosi2001 154(2): 277-283.

[29] T. Akbulut, T. Bilsel, S. Terzi, F. Ciloglu,.SJnal Dayi, N. Sayar, |. Peker and K. Yesilcim&uropean
Journal of Medical Researc(0l. 8: 247-253.

[30] A. Berdeli, C. Sekuri, F. S. Cam, E. Ercan,Sagcan and |. Tengi€linicaChemicaAct2005 351(1): 87-94.
[31] T. Ishir, H. Yilmaz, B. A"gachan, M. Aydin ar@. S. IsbirJlUBMB Life,1999 48: 205-207.

[32] Y. Bas,ar, N. Salmayenli, M. Aksoy, S. Seckivi, Aydin and E. OzkdkHormonal and Metabolic Research,
2007 39(7): 534-537.

[33] H. Tanriverdi, H. Evrengul, H. Mergen, C. Ac&. Seleci, O. Kuru, S. Tanriverdi and A. Kaft&teart and
Vessel®007. 22(1): 1-8.

[34] M. Ismail, N. Akhtar, M. Nasir, S. Firasat, @yub and S. KhaligJournal of biochemistry and molecular
biology,200437: 552-555.

[35] J. R. JengAmerican Journal of Hypertensi@&90Q 13(1): 111-119.

[36] K. Lindpaintner, M. A. Pfeffe, R.Kreutz, M. Btampfer, F. Grodstein, F. LaMotte, J. Buring &dH.
Hennekens, ThRlew England Journal of Mediciri€§95 332(11): 706-711.

[37] F. M. van Bockxmeer, C. D. Mamotte, V. BurkadaR. R. TaylorClinical Science&00Q 99(3): 247-251.

[38] X. Jeunemaitre , F. Ledru, S. Battagli, M.Quillanneu, D. Courbon, C. Dumont, O. Darmon, L.izeyJ. L.
Guermonprez, B. Diebold and P. Ducimeti¢taman Genetic4997 99(1): 66-73.

10
Scholars Research Library



