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Diizenli Egzersiz Yapan 15-17 Yag Grubu Kiz Ogrencilerin Baz1
Karaciger Enzim Aktivitelerinin Incelenmesi
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Oz

Bu calismada, dizenli egzersiz yapan 15-17 yas grubu kiz 6grencilerin bazt karaciger enzim aktivitelerinin incelenmesi
amaglanmistir. Calismaya herhangi bir saglik problemi bulunmayan, diizenli olarak spor yapan 17 kiz ve fiziksel
olarak aktif olmayan 19 kiz olmak iizere toplamda 36 Ogrenci gontllii olarak katilmistir. Sporcu ve sedanter
gruplardan 5 cc vendz kan Ornegi alinmustir. Alinan kan 6rnekleri uygun kosullarda 4000 rpm devirde 10 dakika
santrifiij edilerek serum 6rnekleri elde edilmistir. Serumlarin analizi otoanaliz6r cihazt tarafindan fotometrik yontemle
yapilmustir. Veriler SPSS 20.0 istatistik paket programi ile analiz edilmis ve anlamlilik dizeyi (p<0.05) olarak
alinmustir. Istatistiksel analizlerde Shapiro-Wilk testi ve bagimsiz t testleri kullanilmistir. Calismaya katilan sporcu
grubun sedanter gruba goére, AST (Asparatat Amino Transferaz), ALT (Alanine Amino Transferase) ve LDH
(Laktat Dehidrogenaz) serum diizeylerinin daha yiiksek oldugu ve bu farkin istatistiksel olarak anlamli oldugu tespit
edilmistir (p<0.05). Ayrica her iki grubun GGT (Gama Glutamil Transferaz) serum dizeyleri arasinda istatistiksel
olarak anlamli bir fark olmadigt saptanmistir (p>0.05).Sonug olarak; sporcu grubun sedanter gruba gére AST, ALT
ve LDH serum diizeylerinin daha yiiksek oldugu saptanmustir. Karaciger enzimleri yas, cinsiyet, vicut kitle indeksi,
genetik, yasam tarzi ve egzersiz gibi bircok faktérden etkilenir. Gruplar arasindaki bu farkin egzersiz ve hareketsiz
yasam biciminden kaynaklandigi s6ylenebilir.

Anabtar Kelimeler: Egzetsiz, Karaciger Enzimleri, Kadin

Examination of Liver Enzymes of 15-17 Years Old Female Students Who Performing
Regular Exercises

Abstract

The prsent work determines some liver enzyme activities of 15-17 years old teenager female students who exercise
regulatly. A total of 36 female students, 17 of which regularly doing sports and 19 physically inactive, participated in
thestudy voluntarily. 5 cc venous blood samples were taken from athlete and sedentaryg roups. Serum samples were
obtained by centrifuging blood samples for 10 minutes at 4000 rpm under suitable conditions. The analysisof the
serum was done by the autoanalyzer device through the photometric method. The data were analyzed with SPSS
20.0 statistical package program and the significance level was taken as (p<<0.05). Shapiro-Wilk test and independent
t-test were used for statistical analysis. It was found that the athletes participated in the study had higher serum levels
of AST (Aspartate Amino Transferase), ALT (Alanine Amino Transferase) and LDH (Lactate Dehydrogenase) and
this difference was statistically significant (p<<0.05). Besides, there was no statistically significant difference between
the GGT (Gama Glutamyl Transferase) serum levels of both groups (p>0.05). AST, ALT and LDH serum levels
were higher in the athlete group than in sedentary group. Liver enzymes are affected by many factors such as age,
sex, body mass index, genetics, lifestyle and exercise. It can be argued that this difference between the groups is
caused by exercise and sedentary lifestyle.
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BILICi ve GENC
Diizenli Egzersiz Yapan 15-17 Yas Grubu Kiz Ogrencilerin Bazi Karaciger Enzim Aktivitelerinin Incelenmesi

Girig

Vicudun en biiyiik ve en 6nemli metabolik organt olan karaciger, tek bir organ olmasina ragmen
bircok farkli islev gerceklestirir. Karaciger; karbonhidrat, yag, protein, hormonlar ve yabanct kimyasallarin
metabolize edilmesi, vitaminler ve demirin depolanmasi, kanin filtrasyonu ve depolanmasi, pithtilasma gibi
cesitli gbrevleri yerine getiren hayati 6neme sahip bir organdir (Guyton ve Hall, 2016, s. 797-815).
Karacigerin islevlerini yerine getirmesine yardimct olan bazt enzimler vardir ve bu enzimler kan testleri
aracithig degerlendirilir. Karaciger fonksiyon testlerinin degerlendirilmesinde baglica kullanilan enzimler;
ALT (alaninaminotransferaz), AST (aspartataminotransferaz), LDH (LaktatDehidrogenaz) ve GGT
(gama-glutamyltranspeptidaz)’dir. Saglikli bireylerde bu enzimlerin ¢ogu karacigerde depolanirken,
karacigerde hasar olusmasi durumunda ise bu enzimler kana karisir (Gencer, Cinar ve Comba, 2015, s. 21-
26). ALT, LDH, AST gibi enzimlerin karaciger hasarindan ziyade kas hasarindan kaynaklt artis gésterdigi
ifade edilmektedir (Hammouda vd., 2012, s. 239). Cogunlukla karacigerde bulunan ALT enzimi agiri
egzersiz ve kas hasarinda artis gosterir (Toklu, 2018, s. 20). Bir diger enzim olan AST ise kalp, kas dokusu,
karacigerde bulunur ve hareketsiz yasam tarzinin da etkisi ile meydana gelen asir1 yaglanma ve kilo alimu,
dengesiz beslenme gibi durumlarda kalp ve iskelet kasinda meydana gelen hasara baglt olarak yitkselmeye
baslar (Bezci, 2007, s. 23). Dalak, bobrek, pankreas gibi bircok organda bulunan GGT ise karaciger
yaglanmasi, kalp krizi gibi etmenlerde ytlkselir (Noyan, 2009, s. 48-55). GGT yiiksekliginin daha ¢ok
karaciger hastaliklarindan kaynaklandigi séylenebilir (Limdi ve Hyde, 2003, s. 307-312). Karaciger, kalp,
kas gibi dokularda bulunan LDH ise agiri egzersizde artis gbsteren bir enzimdir ve metabolizmanin enerji
tretiminde anahtar rol oynar (Petterson, Hindorf ve Persson, 2007, s. 253-259).

Karaciger enzimleri yas, hastalik, viicut kitle indeksi, bliylime ¢ag1 ve egzersiz gibi ¢esitli faktorlere
baglt olarak degisiklik gosterir. Adolesan dénemde meydana gelen fiziksel ve hormonal degisimler
egzersizinde etkisi ile biyokimyasal ve fizyolojik acidan bu dénemde pik yapabilit. Bu dénem 6zellikle
blyime caginida kapsadigindan kisinin fiziksel ve fizyolojik 6zelliklerinin de etkisi ile karaciger enzimleri
tizerinde dalgalanmaya neden olabilir (Malina, 2007, s. 67-90).

Literatiir incelendiginde uzun sireli ve yiiksek siddette yapilan egzersizin karaciger enzim
aktivitesinde artiga neden oldugu saptanmistir. Egzersiz ile birlikte homeostasisin korunabilmesi i¢in enzim
aktiviteleri degiskenlik gosterir (Hyder, Hasan ve Mohieldein, 2013, s. 280-284). Egzersiz esnasinda
hticresel ATP azalir ve bu azalmada hicresel gecirgenligiarttirir. Artan hiicresel gecirgenlik, LDH, AST,
ALT gibi iskelet kast kaynakli bazi enzimlerin serumdaki seviyelerinde hafif artisa neden olur (Oztiirk,
2009, s. 30). Literatir incelendiginde, egzersiz tirli ve siddetine baglt olmakla beraber ALT ve AST
enzimlerinde artis tespit edilen bir¢ok calisma bulunmaktadir (Kim vd., 2007, s. 443-447; Petterson vd.,
2007, s. 253-259).

Bu calismada, diizenli egzersiz yapan 15-17 yas grubu kiz 6grencilerin bazi karaciger enzim
aktivitelerinin incelenmesi amaclanmustir.

Yontem
Evren - Orneklem

Calismaya herhangi bir saglik problemi bulunmayan, haftada 5 giin, en az 60 dakika okul takimlarinda
cesitli egzersizlere (voleybol, futsal, atletizm) diizenli olarak katilan 17 kiz ve fiziksel olarak aktif olmayan
19 kiz olmak fiizere toplamda 36 Ogrenci gonilli olarak katdmistir. Gontlliler calisma Oncesi
bilgilendirilmis ve 70400699-302.14.04-E.1700109787 sayili ve 11.04.2017 tarihli Atatiirk Universitesi Spor
Bilimleri Fakiltesi Etik Kurulu onay1 alindiktan sonra ¢alisma yapilmustir.

Veri Toplama Araglari

Calismada sporcu ve sedanter gruplardan 5 cc vendz kan 6rnegi alinmistir. Alinan kan Srnekleri
uygun kosullarda 4000 rpm devirde 10 dakika santrifij edilerck serum 6rnekleri elde edilmistir. Serumlarin
analizi ARCHITECT CI 16200 TM analiz6érinde fotometrik yéntemle yapilmigtir.

Verilerin Analizi

Aragtirmada elde edilen veriler SPSS 20.0 istatistik paket programi ile analiz edilmis ve anlamlilik
dizeyi (p<0.05) olarak almnmisur. Istatistiksel analizlerde Shapiro-Wilk testi ve bagimsiz t testleri
kullanilmusgtir.
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Bulgular
Tablo 1. Sporcu ve Sedanter Grubun Y ag-Boy-Kilo Tablosu
Antropomettik Sigimler N Gruplar X 48D

17 Sporcu 15,94+1,25

Yag (Yil)
19 Sedanter 16,52+0,75
17 Sporcu 1,64+1,48

Boy (cm)
19 Sedanter 1,63+1,10
, 17 Spotcu 54,70+1,95

Kilo (kg)
19 Sedanter 52,94+2.95

Tablo 1 incelendiginde ¢alisgmaya katilan sporcu grubun yas ort. (15,94£1.25), kilo ort. (54,70£1.95)
ve boy ort. (1,64%1.48) iken, sedanter grubun yas ort. (16,52%0.75), kilo ort. (52,9412.95) ve boy ort.
(1,64£1.48) oldugu tespit edilmistir.

Tablo 2. Sporeu ve Sedanter Grubun ALT, AS'T, LDH ve GGT Degerler:

Parametets N Gruplar X 48D t p

ALT (Alanin Amino 17 Sporcu 13,76+4,08 221 034

Transferaz)(U/L) 19 Sedanter 11,3042,45 ’ ’
17 Sporcu 23,065,49

AST (Aspartat Transferaz)(U/L) 4,57 ,000%
19 Sedanter 16,5842,71

_ 17 Sporcu 221,35+40,53

LDH (Laktat Dehidrogenaz)(U/L) 2,07 ,046*
19 Sedanter 200,63%15,56

GGT (Gamma-Glutamyl 17 Sporcu 11,65%2,34 566 P

Transpeptidase)(U/L) 19 Sedanter 12,05£1,93 | |

*p<0,05

Tablo 2 incelendiginde, ¢alismaya katilan sporcu grubun sedanter gruba gére AST (Asparatat Amino
Transferaz), ALT (Alanine Amino Transferase) ve LDH (LaktatDehidrogenaz) serum diizeylerinin daha
yiksek oldugu ve farkin istatistiksel olarak anlamli oldugu tespit edilmistir (p<<0,05). Ayrica her iki grubun
GGT (Gama GlutamilTransferaz) serum dilzeyleri arasinda istatistiksel olarak anlamli bir fark olmadigt
saptanmustir (p>0,05).

Tartisma, Sonug ve Oneriler

Bu calismada, 15-17 yas grubu kizlarda duiizenli egzersizin karaciger enzim aktiviteleri tizerindeki etkisi
incelenmistir. Rosmarin’a gbre (1993, s. 252), egzersizin stre ve siddetinin AST, ALT, LDH degetlerinin
artmasinda 6nemli bir etken oldugunu belirtmistir. 16-27 yagarast elit kadin sporcularda yapilan ¢alismada,
LDH dizeyinde bir farklilik goriilmez iken AST degerinde anlamli derecede artis tespit edilmistir (Fallon,
2007, s. 334-341). Halter gibi kas hasarinin yogun oldugu sporlarda karaciger fonksiyon parametrelerinde,
AST ve ALT'in yaru sira LDH, CK ve miyoglobin seviyelerinde derin artislara yol actigt saptanmugtir
(Pettersson vd., 2008, s. 253-259). Elit kadin ragbi oyuncularinda yapilan bir baska calismada, kamp
doénemini kapsayan yogun dénemde LDH duzeylerinde anlamli derecede artis oldugu tespit edilmistir
(Moshiko vd., 2004, s. 186-190). 8 kadin, 16 erkek judocunun katildigi calismada, 5 haftalik antrenman
sonrast sporcularin ALT ve AST degerlerinde anlaml artis oldugu tespit edilmistir (Su, Lin ve Chen, 2001,
s. 1154-1158). Maraton kosan kadinlarda yapilan bir ¢alismada, maraton kosusundan 24 saat sonra alinan
Olcimlerde ALT ve AST degerlerinin anlamli derecede arttigt saptanmustir (Kratz vd., 2002, s. 856).

Kadin tackwondocularin kamp déneminde ALT, AST ve glikoz dizeylerinde anlamlt artis tespit
edilirken, trigliserit ve tre dizeylerinde ise anlamli farklilik tespit edilmemistir (Cakmaket ve Pulur, 2008, s.
39-47). Voleybol ve kick boks yapan kadinlarda LDL diizeyinin anlamli derecede arttig1 tespit edilmistir
(Kratz vd., 2002, s. 863; Ji, Yang ve Wei, 2013, s. 712-715).

Uzun mesafe kosucularinda yapilan ¢alismada, AST, ALT, LDH, CK, GGT diizeylerinde 1 ila 4 saat
icerisinde anlamli artis meydana geldigi saptanmustir (Glres, Karul ve Kozact, 2009, s. 89-95). Yapilan bazt
calismalarda sporcu gruba kiyasla sedanter kizlarda aerobik egzersiz sonrasinda LDL degerlerinde azalig
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meydana geldigi saptanmistir (Colin vd., 2000, s. 277; Karacan ve Colakoglu, 2003, s. 83-88). Her ne kadar
egzersize baglt olarak LDL seviyesinde degisimler meydana gelmesine ragmen literatiir incelendiginde bu
degisimlerin genelde akut olarak meydana geldigi gézlemlenmektedir. Bir yildir diizenli agithk egzersizi
yapan ve takviye whey proteinin kullanan grubun karaciger enzimlerinin incelendigi ¢alismada, AST, ALT,
ALP, GGT degetlerinde anlamh farklilik tespit edilmistir (Akkurt, 2019, s. 178-186). Saglikli kadin ve
erkekler deneklerin biyokimyasal parametrelerinin inceledigi calismada, ALT, AST, ALP ve GGT degetleri
acisindan anlaml fark tespit etmemistir (Furuncuoglu vd., 2007, s. 209-211). Aerobik egzersiz GGT
degerinde anlamli farkliliga neden olmaz iken, AST ve ALT degetlerinde anlami artisa neden oldugu tespit
edilmistir (Pettersson vd., 2008, s. 253).

Calismamizda sporcu grubun sedanterlere gére, AST (Asparatat Amino Transferaz), ALT (Alanine
Amino Transferase) ve LDH (LaktatDehidrogenaz) serum diizeylerinin daha ytksek ve istatistiksel olarak
anlamli oldugu tespit edilmistir (p<0,05). Ayrica her iki grubun GGT (Gama Glutamil Transferaz) serum
diizeyleri arasinda istatistiksel olarak anlaml bir fark olmadigt saptanmustir (p>0,05). Calismamizda sporcu
grupta egzersizinde etkisiyle AST, ALT ve LDH diizeylerindeki artig literatiir ile paralellik gbstermektedir.

Sonug olarak; sporcu grubun sedanter gruba gbre AST, ALT ve LDH serum diizeylerinin daha
yiksek oldugu saptanmistir. Karaciger enzimleri yas, cinsiyet, viicut kitle indeksi, genetik, yasam tarzi ve
egzersiz gibi bircok faktdrden etkilenir. Gruplar arasindaki bu farkin egzersiz ve hareketsiz yasam
bigiminden kaynaklandig1 séylenebilir.
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EXTENDED ABSTRACT

Despite being a single organ, liver, which is the largest and most important metabolic organ of the
body, performs a number of different functions. The liver is a vital organ that performs a variety of tasks
such as metabolizing carbohydrates, fats, proteins, hormones and foreign chemicals, storing vitamins, iron
and performing the filtration, storage and coagulation of blood (Guyton, & Hall, 2016, p. 797-815). There
are certain enzymes that help the liver perform its functions and these enzymes are analyzed through
blood tests. The primary enzymes checked in the evaluation of liver function tests are ALT (Alanine
Amino Transferase), AST (Aspartate Amino Transferase), LDH (Lactate Dehydrogenase) and GGT
(Gamma-Glutamyl Transpeptidase). In healthy individuals, most of these enzymes are stored in the liver,
in case of damage to the liver, however, these enzymes are mixed into the blood (Gencer, Cinar, &
Comba, 2015, p. 21-26). It is stated that enzymes such as ALT, LDH and AST increase due to muscle
damage rather than liver damage (Hammouda vd., 2012, p. 239). ALT enzyme found mostly in the liver
shows increased exercise and muscle damage (Toklu, 2018, p.20). Another enzyme, AST, is found in the
heart, muscle tissue and liver, and starts to increase due to damage to the heart and skeletal muscles in
situations such as excessive fattening, weight gain and unbalanced nutrition caused by the sedentary
lifestyle (Bezci, 2007, p. 23). GGT, which is found in many organs such as spleen, kidney, pancreas,
increase swith factors such as liver fattening and heart attack (Noyan, 2009, p. 48-55). It can be argued
that high GGT rate is mostly caused by liver diseases (Limdi, & Hyde, 2003, p. 307-312). LDH, which is
found in tissues such as liver, heart and muscle, is an enzyme that increases with excessive exercise and
plays a key role in the energy production of the metabolism (Petterson, Hindorf, & Persson, 2007, p. 253-
259). Liver enzymes depending on various factors such as age, disease, body mass index, growth age and
exercise. Physical and hormonal changes occurring during adolescence can be peaked in this period in
terms of biochemical and physiological effects. This period may involve fluctuations in liver enzymes due
to the physical and physiological characteristics of the person, especially as it covers the growing age
(Malina, 2007, p. 67-90). Liver enzymes may vary depending on various factors such as age, disease, body
mass index, adolescence and exercise. Physical and hormonal changes that occur in adolescence may
culminate in terms of biochemical and physiological aspects with the effect of exercise. Since this period
includes especially the growth period as well, it may cause fluctuation on the liver enzymes due to the
physical and physiological characteristics of the person. When the literature is examined, it is determined
that long-term and high-intensity exercise leads to an increase in liver enzyme activity. Enzyme activities
vary in order to maintain homeostasis together with exercise (Hyder, Hasan, & Mohieldein, 2013, p. 280-
284) Cellular ATP decreases during exercise causing an increase in cellular permeability. Increased cellular
permeability causes a slight increase in serum levels of some skeletal muscle-induced enzymes, such as
LDH, AST, and ALT (Oztiirk, 2009, p.30). There are several studies in the literature that found an
increase in the ALT and AST enzymes depending on the type and severity of the exercise (Kim et al,
2007, p. 443-447; Petterson et al, 2007, p. 253-259). In our study, it was aimed to determine some liver
enzyme levels in serum samples of 15-17 years old teenager female students who performing regular
exercise. A total of 36 female students, 17 of which regularly do sports and 19 physically inactive,
participated in the study voluntarily. 5 cc venous blood samples were taken from athlete and sedentary
groups. The blood samples collected were centrifuged at 4000 rpm for 10 minutes in convenient
conditions and serum samples were obtained. Serum analysis was performed by autoanalyzer device
through the photometric method.

Data were analyzed with SPSS 20.0 statistical package program and the significance level was taken as
(p<0.05). Shapiro-Wilk test and independent t-test were used for statistical analysis. It was found that the
athletes participated in the study had higher serum levels of AST (Aspartate Amino Transferase), ALT
(Alanine Amino Transferase) and LDH (Lactate Dehydrogenase) than the sedentary group and that this
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difference was statistically significant (p<<0.05). Besides, there was no statistically significant difference
between the GGT (Gama Glutamyl Transferase) serum levels of the two groups (p>0.05).

In conclusion, AST, ALT and LDH serum levels were found to be higher in the athlete group when
compared to the sedentary group. Liver enzymes are affected by many factors such as age, sex, body
massindex, genetics, lifestyle and exercise. It can be argued that this difference between the groups stems
from exercise and sedentary lifestyle.
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