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Angiotensinogen M235T gene
polymorphism in essential
hypertension/Angiotensinogen M235T
polymorphism and left ventricular
indices in treated hypertensive patients
with normal coronary arteries

Esansiyel hipertansiyonda anjiyotensinojen M235T
gen polimorfizmi/Antihipertansif tedavi alan normal
koroner arterli hastalarda anjivotensinojen M235T
polimorfizminin sol ventrikiil parametreleri ile iliskisi

Dear Editor,

Genetic predisposition to the essential hypertension is an unsolved
puzzle. Polymorphisms of angiotensin converting enzyme or
angiotensinogen (AGT) genes and AGT Il type 1 receptor genes are the
most investigated factors. However, results of these studies are
conflicting (1). Olcay et al. provided important data on this issue in
Turkey (2). We would like to contribute to their work by sharing our
experience based upon a thesis project (3).

The prevalence of T allele for the AGT M235T polymorphism is race
dependent and majority of the trials indicate an association between
hypertension and TT homozygotes (1) whereas some reports do not
(2, 4). According to our experience (3) distribution of AGT M235T alleles
for normotensives and hypertensives was similar (30 vs. 23 %, 53 vs. 55
% and 17 vs. 21 % for MM, MT and TT alleles in order for hypertensive
and normotensive subjects respectively) and was in agreement with
Hardy-Weinberg equilibrium. Another Turkish study reported coherent
percentages for normotensives (25, 55 and 19 % for MM, MT and TT
alleles respectively) compared to our results (5). Confirming previous
reports (2, 4) we found no association between AGT polymorphism and
left ventricular hypertrophy (LVH) (left ventricular mass indexes were
117, 111 and 126 gr/m? for MM, MT and TT alleles, respectively). But,
when gender was considered TT allele was significantly associated
with higher left ventricular mass index in males (3). | wonder whether
authors performed a similar subgroup analysis (2). Can expression of
these genes be different for each gender? Moreover, we found no
relationship between the carotid intima- media thickness and AGT
M235T polymorphism (3) where there are also conflicting results (1).

These contradictory results are not surprising. Regarding racial
differences in genetic polymorphisms, data from other races and
nations predominantly indicating an association with TT allele and
hypertension will not necessarily be confirmed by the studies carried
out in Turkish population. Also methodological pitfalls limit
“comparability” of this kind of studies. Different echocardiographic
criteria for LVH influence clinical results. So, rather than handling LVH
as a categorical variable, utilizing left ventricular mass index as a
continuous variable would serve a better comparative tool. Another
pitfall is the medical treatment of patients. When relationship between
LVH and genetic polymorphism is questioned, it will be misleading to
compare results of two studies if the study populations are different
(where patients are treated in one and not treated in the other). Finally,
we would like to note some considerations regarding Olcay et al.’s
work. The reported rate (70%) of LVH seems considerably high for a
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“controlled hypertensive disease”. Lack of documentation of blood
pressure data and antihypertensive medications is a major limitation.
Effect on the regression of LVH is different for various antihypertensive
medications and heterogeneity of antihypertensive medications make
the interpretation of the results inconvenient.

Consequently, the authors’ precious work will stay as a comparative
for future trials in Turkey. A powered study is needed to comprehen-
sively determine the genetic predisposition in Turkish hypertensive
subjects and to determine the relationship between LVH and different
gene polymorphisms. Implementing a multicenter protocol enrolling
untreated hypertensives or enrolling patients receiving the same group
of antihypertensives and assessment of the patients’ “hypertension
control status” and utilizing a standardized protocol for definition of
echocardiographic LVH will make such a study more valuable.

ibrahim Basarici, Giiltekin Siileymanlar*
From Departments of Cardiology and *Nephrology,
Faculty of Medicine, Akdeniz University, Antalya, Turkey
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Author’s reply
Dear Editor,

We thank the author of the letter for sharing their study results. We
performed a subgroup analysis, which was not previously published in
the article. Expressions of the genes were not different between genders
(Table 1). When left ventricular hypertrophy presence was analyzed
according to genders there was no statistically significant difference in
subgroups (Table 2).

Table 1. Expression of genes according to gender

Male Female p*
MM, n (%) 7(21.2) 15(26.8)
MT, n (%) 22 (66.7) 25 (44.6) 0.97
1T, n (%) 4(12.1) 16 (28.6)
* significance by Chi-Square test
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Table 2. Expression of genes according with gender in patients with
and without LVH

Male Female p*
LVH + MM, n (%) 4(18.2) 13(28.3)
MT, n (%) 16 (72.7) 21(45.7) 0.95
TT, n (%) 2(9.1) 12 (26)
LVH - MM, n (%) 3(27.3) 2(20)
MT, n (%) 6 (54.5) 4 (40) 0.54
1T, n (%) 2(18.2) 4 (40)
* significance by Chi-Square test
LVH - left ventricular hypertrophy

Our study group was from outpatient clinic. Hypertension control
was assessed by the physician in outpatient clinic but ambulatory blood
pressure measurements were not performed. High rate of left
ventricular hypertrophy might be due to inadequate blood pressure control.

Ayhan Olcay
Department of Cardiology, istanbul School of Medicine,
istanbul University, istanbul, Turkey

Kardiyak rehabilitasyonda
hasta egitimi ve egzersiz

Patient education and exercise in
cardiac rehabilitation

Sayin Editér

2007 yilinin Eyliil sayisinda cikan ‘Kardiyak Rehabilitasyonda Hasta
Egitimi ve Egzersiz' isimli derleme yazisini (1) okudum. Makalede bazi te-
rimlerin dogru ifade edilmedigi dikkatimi gekti.

Derleme yazisinda kardiyak rehabilitasyonun kalp hastalarinda
6nemli oldugu belirtilmis ve kardiyak rehabilitasyonda en 6nemli unsurlar
arasinda hasta egitimi ve egzersizin iizerinde durulmustur.

Yazar kalp hastaliklarindaki egzersiz regetesini anlatirken izotonik
egzersize ornek olarak yiirlime bandi, bisiklet kiirek cekme egzersizlerini
belirtmis olup, izotonik egzersizlerin kas atrofisini dnlemede yetersiz kaldi-
gindan bahsetmektedir. izometrik egzersiz ile de ilgili kavram kargasasi
bulunmaktadir (sayfa 302, paragraf 7).

Kalp hastalarinda en tnemli egzersiz cesidi aerobik egzersiz olup,
bunlar biiyiik kas gruplarinin kullanimini saglayan, uzun siire siirdiiriilebi-
len egzersizlerden olugmaktadir (yiirime, bisiklet ergometresi, yiizme, ha-
fif kosu, kiirek gekme, kol ergometresi...) (2, 3). Aerobik egzersizin sidde-
ti, yazarinda belirtmis oldugu gibi egzersiz éncesi yapilan egzersiz testine
gore hastaya 6zel olarak ayarlanmaktadir. Yazar makalenin basinda aero-
bik egzersizi anlatmasina ragmen, makalenin sonunda yiiriime bandi, bi-
siklet ve kiirek gcekmenin izotonik egzersiz oldugundan bahsetmistir. Hal-
buki bu egzersizler izotonik egzersiz olmayip, aerobik egzersizlerdir. Izoto-
nik egzersizler ise, eklem hareket acikligi boyunca sabit bir dirence karsi
yapilan dinamik kas kontraksiyonlaridir (2). Direng elle veya mekanik ola-
rak uygulanabilir. Bu egzersizler igin genelde gesitli agirliklar kullanilmak-
tadir ("dumbell”, kum torbalari, el ve ayaga takilabilen agirliklar). Bu tip
kuvvetlendirme icin farkl protokoller gelistirilmistir. Kasin bir seferde kal-
dirabildigi maksimum agirlik 1RM (1 repetition maksimum) ve 10RM (kasin
10 kez kaldirabildigi maksimum agirlik) kuvvetlendirme protokollerinde
siklikla kullanilmaktadir. Kalp hastaliklari igin dnerilen izotonik egzersiz
programi, %40-50 TRM (genelde izotonik egzersize baslarken 0.5-1 kg gibi
kiiciik agirliklarla baslanir, kademeli olarak arttirilir), 2-3 kez/ giin, 1-3 set

(her sette 10-15 tekrar), 8-10 degisik kasi calistiran egzersiz seklindedir
(3,4). Izotonik egzersizle yazarin belirttiginin tersine kas atrofisi 6nlenmek-
tedir (5). Aerobik egzersizler, anjiyoplasti sonrasi 1-2 giin iginde, baypas
ve kapak operasyonu sonrasi sternum iyilestikten sonra (2-3 ay sonra), mi-
yokard infarktiisiinden 3-8 hafta sonra baslanmasi gerektigi, izotonik eg-
zersizlerin ise aerobik egzersiz baglangicindan 2 hafta sonra baglanmasi
onerilmektedir (4,5).

izometrik egzersiz ise, eklem hareketi olmaksizin kas kasilmasinin ol-
dugu statik egzersizdir. izometrik egzersiz programi, her seansta birkag sa-
niye siiren ve aralarinda 2-3 dakikalik dinlenme periyotlari olan, en az 5
maksimum kontraksiyon olarak kabul edilmektedir. Bu sekilde hareketin
yapildifi agidaki kuvvetin her hafta %5 arttigi bildirilmistir (2). izometrik eg-
zersiz, kalpte basing yiiklenmesine yol acar. Ayni zamanda kan basincinda
ve kalp hizinda belirgin artis olusturmaktadir. Artan kalp hizi ile diyastolik
voliim ve atim hacmi azalmaktadir. Buna ek olarak izometrik egzersize bag-
I ventrikiiler ritm bozuklugu olustugu bildirilmektedir. Bu nedenlerle kardi-
yovaskiiler sorunu olan hastalarda dikkatli olunmasi gerekmektedir (2). Ya-
zar makalede izotonik egzersizin kas atrofisine olan etkisi beklenen élgiide
olmadig icin kalp hastalarinda bir miktar izometrik egzersiz dnerilmesi ge-
rektigini, bunun da akut miyokard infarktiisiinden en az bes hafta sonra,
anjiyoplastiden de 3 hafta sonra baglanmasi gerektiginden bahsetmistir.
Ayrica yazar, izometrik egzersizlerin 10 tekrarla baslanip 15 tekrara gikil-
masi gerektigini belirtmektedir. Halbuki, yazarin son anlattigi kavramlarin
hepsi izometrik egzersiz ile ilgili olmayip izotonik egzersizle ilgilidir.

Kalp rehabilitasyonu, yazarin da belirttigi gibi, bir ekip isi oldugundan
ozellikle egzersizlerin verilmesi agisindan egzersiz regetesini hazirlamada
bu konuda 6zel egitim alan fizik tedavi ve rehabilitasyon uzmaninin da
ekipte bulunmasinin yararli olacaginin yazida belirtiimesi gerektigi kana-
atindeyim. Aksi takdirde bu ifade yanligliklari egzersiz protokoliinde hata-
larla sonuglanacaktir.

Saygilarimla

Hale Karapolat
Ege Universitesi Tip Fakiiltesi Fiziksel Tip ve
Rehabilitasyon Anabilim Dali, izmir, Tiirkiye
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Yazarin yaniti
Sayin Editor,

Oncelikle yazara, bazi yanlis anlamalar dnledigi icin tesekkiir ederim.
ilgili yazar, egzersiz recetesi yazilmasinda bu konuda egitimli bir fizik
tedavi ve rehabilitasyon uzmaninin bulunmasi yoniindeki elestirisine
katiliyorum. Kardiyak rehabilitasyon bir ekip isidir ve bu ekipte egzersiz



