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ABSTRACT

Myocardial infarction (M) is the most important reasons of mortality and morbidity
in developed countries. It is detected that about half of the deaths, no matter what
reason, in the USA is sourced from MI. In recent years, the number of scientific
studies have increased on some genetic risk factors responsible from the formation of
MI. One of the most popular of these is the one searching for the relations between
the I/D polymorphism in the ACE gene and MI. Nowadays there are various studies
showing that the free radicals are responsible from the ischemic myocardial wounds.
Especially the hydroxy radical is shown to cause some differences in the myocard. In
the pathogenesis of ischemic tissue defect, the free radicals are put forward to be
effective. malondialdehyde (MDA) which is a subproduct of oxidation, is a value
measurable by the TBA method. MDA, one of the compounds formed as a result of
peroxidation of membrane phospholipids, is accepted as an indicator of LP. In this
study, it is assumed that ACE I/D gene polymorphism is a useful indicator in the
detection of the risk of cardiovascular disease, the better control of the people in
high risk group and the optimal cure to start at an earlier stage. By the help of these
studies the risk factors of genetic origin, using the genetic indicators and new risk
factors, and supporting the information by some easily performed biochemical
experiments would supply great easiness in diagnosis and cure and save life.The
scope of this study is to compare the distribution of gene polymorphism between
people suffered from MI and healthy people and to search the relation between ACE
gene polymorphism and MDA, the marker of lipid perokxidation (LP) formed as a
result of MI. Two groups were covered in our study, one consisting of 104 people of
various ages previously suffered from MI and the other consisting of 100 healthy
people. Using the blood samples taken from these two groups, data for the following
variables was obtained: DNA isolation, PCR, agarose gel electrophoresis and MDA
as the marker of blood lipid peroxidation.

Introduction disease, influenced by environmental and
Myocardial infarction (MI) is the major genetic factors(18). These factors differ in
cause of morbidity and mortality in devel-  each population. Therenin-angiotensin sys-
oped countries (15). MI isamultifactorial  tem (RAS) isone of the mgjor regulators of
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blood pressure and fluid and el ectrolyte ho-
meostasis (11). Angiotensin converting en-
zyme (ACE) isakey component within the
RASand ACE isadipeptidyl carboxipepti-
dase that converts angiotensin-I to the po-
tent vasoconstrictor angiotensin-11 and inac-
tivitesthevasodilator bradykinin (11,14,12).
ACE gene is polymorphic (4). The ACE
gene has been mapped to chromosome
17923, and aninsertion/deletion (/D) poly-
morphism, involving a287 base-pair alu re-
peat sequence, hasbeenlocated tointron 16.
(3,5,19, 20, 22, 23).

Aninsertion/deletion (/D) polymorphismin
the ACE gene results in genotypes I, ID,
and DD (13,19).

Whereasthose peoplewith DD genotype had
the highest ACE plasmalevel, thosewith 11
genotype had the lowest. Since peoplewith
DD genotypeand D alelehaveahigher level
of angiotensin-11 due to the higher level of
ACE incirculation and tissues compared to
other genotypes and aleles, DD genotype
and D alele can be considered asarisk fac-
tor for a more severe cardiovascular dam-
age (5,12,20,23). ACE D dleleisconsid-
ered asthe reason behind ahigher ACE ac-
tivity in both old and young populations (10).
According to the method of Lindpainther
et.al. mistyping of 1/D heterozygotes was
controlled using insertion specific primers
(12).

Inacasecontrol study of four different pop-
ulations, ahomozygousdeletion aleleinthe
gene for ACE was associated with an in-
creased risk of MI, especially among indi-
viduals with below-average lipid and body
mass (5). Lipid peroxidation has been pro-
posed to be a major mechanism of oxygen
freeradical toxicity (1).

The membrane lipids are vulnerableto per-
oxidation after death of cells. Thus peroxi-
dation isamechanism caused by cell death
rather than being acause of it. Malondial de-

Biotechnol. & Biotechnol. Eq. 18/2004/2

hyde (MDA) formation issubjected to ade-
tailed anaysisand it is shown that measure-
ment by thiobarbituric acid (TBA) method
ispossible (1, 24). The study was approved
by thelocal Ethical Committee.

Materialsand M ethods

In this study, two blood sampleswere taken
fromtwo groups. The patient group consist-
ed of patientswith an M| history (n=94) and
the control group consisting of 100 healthy
people (n=100). The statistical analysis is
conducted with SPSS 9.0 for Windows. The
chi-square test procedure and the Mann-
Whitney were used. Each observation was
marked by numbering only.

A 287 bp 1/D polymorphisminintron 16 of
the ACE gene was examined by PCR in a
cross-sectional study of 100 healthy subjects
and 95 patientswith MI.

Determination of ACE genotypes
Genomic DNA from leucocytes was pre-
pared with standard techniques.(19, 21).
PCR was used to detect the insertion(l)/de-
letion (D) polymorphism of the ACE gene
using apreviously reported method (5,7).
The presence (alelel) or absence (allele D)
of the 287 bp Alu repeat in intron 16 of the
ACE genewas determined by evaluating the
size of DNA fragments after polymerase
chainreaction amplification, using the prim-
ersand PCR conditions described by Rigat
et. a(19).

Because 4-5 % of sampleswiththel/D gen-
otype were misclassified as DD with older
methods, each samplefound to havethe DD
genotype was subjected to a second PCR
amplification with insertion-specific prim-
ers (5 TGGGACCACAGCGCCCGCAC-
TAC3 and 5 TCGCCAGCCCTCCCAT-
GCCCATAAZ3') with 67°C asthe annealing
temperature to avoid DD mistyping (12).
The ACE genotypes were assessed by PCR
using primer sequences and PCR cycling
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conditions, as described previoudly. Accord-
ing to the absence or presence of the 287
base pair insertion in the PCR product, the
patientswere classified ashomozygous DD
or I1, or heterozygous|D. To prevent mistyp-
ing of ID as DD genotypes, a second PCR
with an insertion specific primer
(5TTTGAGACGGAGTCTCGCTC3') was
performed in all samples classified as ho-
mozygous DD in thefirst PCR.

Amplified DNA waselectrophoresed in 2%
agarose gelsand visualised by ethidium bro-
mide staining. Subjectswith one490 bp band
on an agarose gel (2%) classified asll (in-
sertion), subjects with both 490 and 190 bp
bands were classified as ID, and subjects

with only a 190 bp band were classified as
DD (deletion).

Malondialdehyde (MDA) isan end product
of lipid peroxidation and MDA content was
measured by amodified thiobarbituric acid
(TBA) method (1).

The532 nm. spectrofotometric analysisand
the quantity measurement is conducted for
the colored complex composed of the con-
densation of onevolumeof MDA and 2 vol-
umes of TBA (2,16).

Results and Discussion

Cambienet. d. foundthat the D allelewasa
risk factor for acute MI (5). Tiret et. a.
showed that aninsertion/deletion (1/D) poly-

TABLE 1

Statistical comparison of ACE genotypes of the patient and

control groups

ACE GENOTYPE DD ID I
PATIENT n=40 n=45 n=9
GROUP %42.5 %47.8 %9.7
CONTROL n=36 n=46 n=18
GROUP %36 %46 %18
P>0.05* P>0.05* P>0.05*
*Statistically insignificant
TABLE 2
MDA mean values of the patient and control groups
MDA n Mean value
PATIENT 60 2.55+2.35 nmol/ml
GROUP
CONTROL 70 1.147+0.532 nmol/ml
GROUP
130 P=0.000*
* Statistically significant
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morphism of the ACE gene located in in-
tron 16 was associated with marked differ-
ences of ACE levels; the deletion type (D)
allele was associated with higher ACE lev-
elsthanthel alele (23).

In a study undertaken by Eichner and his
colleaguesin USA on apatient group of 576
male and 124 females, the relationship be-
tween ACE DD genotype and M| was in-
vestigated. The gene frequencies were tak-
en asabasisin the study and the most com-
mon genotypein the popul ation was detect-
ed to be the ID genotype. DD and Il geno-
types were detected almost in the same fre-
quencies. Among the patients with M1, in-
dividuals with an M1 history in the family
had significantly higher DD genotype(6).
Fatini and his colleagues claimed that ACE
DD genotypeisrisk factor for M| patients
based on a study on a sample taken from
Italy(8).

In contrast to these studies, Fatini and his
colleagues noted that they did not find asta-
tistically significant relation between ACE
I/D gene polymorphism and M1 based on a
study conducted with 304 MI patients in
Canarian Idlands, Spain (17).

Lindpainther argued that thereisno signifi-
cant relationship between ACE 1/D gene
polymorphism or DD genotypeand M1 (12).
Based on a study over the Australian popu-
lation, Friedl concluded that thereisno pos-
itive relation between ACE DD genotype
and M1(9).

We investigated the relation between ACE
gene polymorphism and MDA being the
marker of blood lipid peroxidation based on
sampleof 94 patientswith an M1 history and
100 healthy people. Asaresult wefound no
statistically significant relation between
ACE /D genotypeand the occurrence of M.
Comparing the MDA measures of the pa
tient and control group we found that the
MDA levels of the patientswith an M| his-
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tory were higher and there existed a statisti-
caly significant relationship between the
MDA level and MI experience.

REFERENCES

1. Ambrosio G., Flaherty JT., Duilio C., San-
toro G., Condorelli M., Chiariello.M. (1991)
J. Clin. Invest., 87, 2056-2066.

2. Buczynki A., Wachovicz B., Kedzior a-
Kornatowska K., Tkaczewki W., Kedzioraj
M. (1993) Atherosclerosis, 100, 223-228.

3. Cambien F. (1994) Clin.Genet, 46(1),94.

4, Cambien F., EvansA. (1995) Eur. Heart, 16,
13-22.

5. Cambien F,, Poirier O., Lecerf L., Evans
A., Cambou JP,, Arveiler D., Luc G., Bard
JM., Bara L., Ricard S., Tiret L., Amou-
yel.P.,Alhenc-Gelas.F.,Soubrier.F. (1992)
Nature, 359, 641-644.

6. Eicher JE., Christiansen VJ., Moore WE.,
Dunn ST., Schechter E. (2001) Atherosclerosis,
54 (3), 673.

7.ErlichHA., Gelfand D., Sininsky JJ. (1991)
Science, 252, 1643-1650.

8. Fatini C., Abbate R., Pepe G., Battaglini
B., Gensini GF., Guazzelli R. (2000) Eur. Heart,
21, 633-638.

9. Friedl W., Krempler F., Paulweber W., Pi-
chler M., Sandhofer F. (1995) Atherosclerosis,
112, 137-143.

10. Frossard MP., Lestringant GG., Obineche
EN., Hill SH. (1998) Ann. Saudi. Med., 18 (5),
389-392.

11. Griendling KK., Murphy TJ., Alexander
RW. (1993) Circulation, 87(6), 1816-1828.
12. Lindpainther K., Pfeffer MA., KreutzR.,
Stampfer MJ., Gordstein F., LaMotteF., Bu-
ring J., Hennekens CH. (1995) New. Eng.
Med., 332, 706-711.

13. Marian AJ., Yu QT.,Workman R., Greve
G., RobertsR. (1993) Lancet, 342, 1085-1086.
14. Mattu RK., Needham EWA., Galton DJ.,
FrangosE., Clark AJL., Caulfield M. (1995)
Circulation, 91 (2), 270-274.

15. Oike Y., Hata A., Ogata Y., Numata Y.,
ShidoK., Kondo K. (1995) J. Clin. Invest., 96,
2975-2979.

16.Olroyd KG.,ChoraM., Rankin AC., Belch
JJF., Cobbe SM. (1990) Br. Heart. J., 63,88-92.
17. Ortega EH., Fernandez AM ., Esparragon
F.,PereraO.,NuezF., EspinosaAD., Perez DF.,

164



Prieto AA., Perez JCR. (2002) Heart Disease,
55 (2).

18. Pfohl M.,Koch M., Prescod S., Haase KK .,
Huring HU., Karsch KR. (1999) Eur. Heart,
20, 1318-1325.

19. Rigat B., Hubert C., Alhenc-Gelas F.,
Cambien F., Corvol P., Soubrier F. (1990) J.
Clin. Invest., 86 (4), 1343.

20. Samani NJ., Thomson JR.,0’Toole L.,
Channer K., Woods KL. (1996) Circulation,
94, 708-712.

165

21. Shanmugan V., Sell KW., Saha K. (1993)
PCR Meth. Appl. 3, 120-121.

22. Soubrier F., Alhenc-Gdas F., Hubert C.,
Allegrini J., John M., Tregear G., Corval P.
(1988) Proc. Natl. Acad. Sci. USA, 85, 9386-9390.
23. Tiret L., Rigat B., Visvikis S, Breda C.,
Corvol P,, Cambien F., Soubrier F. (1992) Am.
J. Hum. Genet., 51(1), 197.

24. Young 1S., Purvis TA., Lightbody JH.,
Adgey AAJ., Trimble ER. (1993) Eur. Heart.,
14, 1027-1033.

Biotechnol. & Biotechnol. Eq. 18/2004/2



