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i- Myocardial Infarction (MI)
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i - Aspartate Aminotransferase (AST)
ii - Alanine Aminotransferase (ALT)

iii - Alkaline Phosphatase (ALP)

iv - Moon

v-Yue

vi - Mir

vii - Davoodi
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i-Left Anterior Descending (LAD)
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i- Transforming growth factor-p (TGF-)
ii- Tissue inhibitor of metalloproteinases (TIMP-1)
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ii- Cumming
iii- Liu
References

Saner FH, Heuer M, Meyer M, Canbay A, Sotiropoulos
GC, Radtke A, et al. When the heart kills the liver: acute
liver failure in congestive heart failure. Eur J Med Res
2009; 14: 541-6.

Baidiuk EV, Korshak OV, Karpov AA, Kudriavtsev
BN, Sakuta GA. [Cellular mechanisms of regeneratio-
n of rats' liver after experimental myocardial infarction].
Tsitologiia 2012; 54: 873-82.

Naschitz JE, Slobodin G, Lewis RJ, Zuckerman E, Yes-
hurun D. Heart diseases affecting the liver and liver
diseases affecting the heart. Am Heart J 2000; 140: 111-
20.

Ware AJ. The liver when the heart fails. Gastroen-
terology 1978; 74: 627-8.

Amacher DE. Serum transaminase elevations as ind-
icators of hepatic injury following the administration of
drugs. Regul Toxicol Pharmacol 1998; 27: 119-30.

28l slag sl slad Gl Jlaial (nlilys ol 5850
Y el ol el 5 mue)lu glacullas Hu gus

o9 S sbanl callad Glhae € Jelse 31 (S
Sod Gafigon WS (g0 aaldl 1) iy, olusd & maly
sat suls HLis Bl Guan Lo el (HSP-70) LS
olxdl 51 HSP-70 ad g b (el cpoa < ol
st alendy ALT 5 AST lanyi culla
ol aosloe dae 4 cailes ot (Aot 5o alais
il (5050008 5 (e slaslis 4 muly 5 Gl
Al 650 slaS 5 Ssua (oSl o Lo S
sl o an 5 KielS bl pran 5o o0 S e
@ galy 5o HSP-70 o3 oS wials ol ™l Kan
WSS gola e Hudd buugile sud b ielEiu) callad
ey oo S slap il (alS ane Jo¥s 5 (S oplnl
oS ase 51 alb daalllee Gl o pa55s oluss @
ssas Jlial cpl culg ool ol S Sed iS5
oSl s elEin) ol el Al 5 culle o080 oS ol
Sodan s Ol s ol e SO L glaghise Ho as
GhalS ase Vs G Wl Jele fpl 5o nla e
il o sl (53158 Sl a3 @ ey L s slag ]

Sl 4 fly 50 ALP 50i5 e 0550 0 ainpas
slam Bl € coal 34 a3 ol eSO a5
39 65388 0t ALP & 0531 & e ASP 5 ALT
i el sl ge o aitias gaS sl YA Gandds
L LS L S 5 sl (Sae ALP mais cguS sl
slagolan S ula golaws Lo Ll g, YU Ada b

von Kénel R, Abbas CC, Begré S, Gander M-L, Saner
H, Schmid JP. Association between posttraumatic stress
disorder following myocardial infarction and liver enz-
yme levels: a prospective study. Dig Dis Sci 2010; 55:
2614-23.

Moon J, Kang W, Oh PC, Seo SY, Lee K, Han SH, et al.
Serum transaminase determined in the emergency room
predicts outcomes in patients with acute ST-segment
elevation myocardial infarction who undergo primary
percutaneous coronary intervention. Int J Cardiol 2014;
177: 442-7.

Yue X, Yu H, Lin X, Liu K, Wang X, Zhou F, et al. Inv-
estigation into the optimal surgical conditions for co-
ronary artery ligation for establishing a myocardial
infarction model in mice. Exp Ther Med 2013; 6: 341-6.
Oh S, Tanaka K, Warabi E, Shoda J. Exercise reduces
inflammation and oxidative stress in obesity-related
liver diseases. Med Sci Sports Exerc 2013; 45: 2214-22.


http://ijem.sbmu.ac.ir/article-1-1996-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-19 ]

oy B Ol yas 5 aS ISCea 5 iy SIS 5

10. Venditti P, Napolitano G, Barone D, Di Meo S. Effect of 21. Kawanishi N, Yano H, Mizokami T, Takahashi M,
training andvitamin E administration on rat liver oxida- Oyanagi E, Suzuki K. Exercise training attenuates hepa-
tive metabolism. Free Radic Res 2014; 48: 322-32. tic inflammation, fibrosis and macrophage infiltration

11. Mir A, Aminai M, Marefati H. The impression of aero- during diet induced-obesity in mice. Brain Behav Imm-
bic exercises to enzymes measure andliver fat in the man un 2012; 26: 931-41.
suffering to non-alcoholic fatty liver. Int Res J Appl 22. De Minicis S, Seki E, Paik YH, Osterreicher CH, Ko-
Basic Sci 2012; 3: 1897-901. dama Y, Kluwe J, et al. Role and cellular source of

12. Davoodi M, Moosavi H, Nikbakht M. The effect of nicotinamide adenine dinucleotide phosphate oxidase in
eight weeks selected aerobic exercise on liver pare- hepatic fibrosis. Hepatology 2010; 52: 1420-30.
nchyma and liver enzymes (AST, ALT) of fat liver pati- 23. Wang J, Leclercq I, Brymora JM, Xu N, Ramezani-
ents. J Shahrekord Univ Med Sci 2012; 14: 84-90. Moghadam M, London RM, et al. Kupffer cells mediate
[Farsi] leptin-induced liver fibrosis. Gastroenterology 2009;

13. Shamsoddini A, Sobhani V, Chehreh MEG, Alavian 137: 713-23.

SM, Zaree A. Effect of Aerobic and Resistance Exercise 24. Liu J, Yeo HC, Overvik-Douki E, Hagen T, Doniger SJ,
Training on Liver Enzymes and Hepatic Fat in Iranian Chu DW, et al. Chronically and acutely exercised rats:
Men With Nonalcoholic Fatty Liver Disease. Hepatitis biomarkers of oxidative stress and endogenous antiox-
Monthly 2015; 15: 1-9. [Farsi] dants. J Appl Physiol 2000; 89: 21-8.

14. Apple F, McGue MK. Serum enzyme changes during 25. Ogonovszky H, Sasvari M, Dosek A, Berkes I, Kaneko
marathon training. Am J Clin Pathol 1983; 79: 716-9. T, Tahara S, et al. The effects of moderate, strenuous,

15. Shephard RJ, Johnson N. Effects of physical activity and overtraining on oxidative stress markers and DNA
upon the liver. Eur J Appl Physiol 2015; 115: 1-46. repair in rat liver. Can J Appl Physiol 2005; 30: 186-95.

16. Ranjbar K, Nazem F, Nazari A. Effect of Exercise 26. Sun L, Shen W, Liu Z, Guan S, Liu J, Ding S. Endu-
Training and L-arginine on Oxidative Stress and Left rance exercise causes mitochondrial and oxidative stress
Ventricular Function in the Post-ischemic Failing Rat in rat liver: effects of a combination of mitochondrial
Heart. Cardiovasc Toxicol 2015: 1-8. targeting nutrients. Life Sci 2010; 86: 39-44.

17. Bansal A, Dai Q, Chiao YA, Hakala KW, Zhang JQ, 27. Bashiri J, Hadi H, Bashiri M, Nikbakht H, Gaeini A.
Weintraub ST, et al. Proteomic analysis reveals late Effect of Concurrent Creatine Monohydrate Ingestion
exercise effects on cardiac remodeling followingmyoc- and Resistance Training on Hepatic Enzymes Activity
ardial infarction. J Proteomics 2010; 73: 2041-9. Levels in Non-Athlete Males. Iran J Endocrin Meta

18. Jorge L, Rodrigues B, Rosa KT, Malfitano C, Loureiro 2010; 12: 42-7. [Farsi]

TCA, Medeiros A, et al. Cardiac and peripheral adju- 28. Cumming KT, Raastad T, Holden G, Bastani NE,
stments induced by early exercise training intervention Schneeberger D, Paronetto MP, Mercatelli N, @stgaard
were associated with autonomic improvement in infar- HN, Ugelstad I and Caporossi D. Effects of vitamin C
cted rats: role in functional capacity and mortality. Eur and E supplementation on endogenous antioxidant syst-
Heart J 2010; 244: 13-9. ems and heat shock proteins in response to endurance

19. Mikami T, Sumida S, Ishibashi Y, Ohta S. Endurance training. Physiol Rep 2014; 2: 6-18.
exercise training inhibits activity of plasma GOT and 29. Liu Y, Lormes W, Wang L, Reissnecker S, Steinacker
liver caspase-3 of mice exposed to stress by induction of JM. Different skeletal muscle HSP70 responses to high-
heat shock protein 70. J Appl Physiol 2004; 96: 1776- intensity strength training and low-intensity endurance
81. training. Eur J Appl Physiol 2004; 91: 330-5.

20. Straznicky NE, Lambert EA, Grima MT, Eikelis N, 30. Siddique A and Kowdley KV. Approach to a patient

Nestel PJ, Dawood T, et al. The effects of dietary weight
loss with or without exercise training on liver enzymes
in obese metabolic syndrome subjects. Diabete Obes
Metab 2012; 14: 139-48.

with elevated serum alkaline phosphatase. Clin Liver
Dis 2012; 16: 199-229.


http://ijem.sbmu.ac.ir/article-1-1996-fa.html

19/Iranian Journal of Endocrinology and Metabolism Vol 18 No.1 April-May 2016

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-19 ]

Original Article

Effect of Continuous Aerobic Training on Serum Levels of
Liver Injury Indices in Rats with Myocardial Infarction

Ranjbar K', Nazem F2, Hashemi S2

Department of Exercise Physiology, Faculty of Physical Education and Sport Science, University of Guilan,
Rasht,2Department of Exercise Physiology Faculty of Physical Education and Sport Science, Bu-Ali Sina University,
Hamedan, |.R. Iran

e-mail: Farzadnazem1@yahoo.com

Received: 02/09/2015 Accepted: 18/04/2016

Abstract

Introduction: In this study, the effect of continuous aerobic training on serum indices of liver
tissue damage enzymes (aspartate aminotransferase (AST), alanine amino transferase (ALT), and
alkaline phosphatase (ALP)) in rats with myocardial infarction (MI) were evaluated. Material and
Methods: For this purpose, four weeks after MI, 30 male Wistar rats were randomized to the
following groups: 1: Sham (n=10); 2: Mi-sedentary (Sed-MI), n=10 and 3: Ml-exercise (Ex-MI), n=10
the rats were subjected to aerobic training in the form of treadmill running for 10 weeks (5 days per
week) at 17 m/min for 50 min/day. At the end of training program, serum AST, ALT, and ALP were
measured by ELISA kits. Results were analyzed by one-way analysis of variance (ANOVA) and
P<0.05 was considered as significant level. Results: AST activity, in the Ml-sedentary and MI-
exercise groups was significantly higher at the end of training (p=0.01), there was however no
significant difference between Ml-sedentary and Ml-exercise (p=0.93). Alanine amino transferase
was also significantly increased after Ml (p=0.02), there was howere no significant difference
between Ml-exercise and the Ml-sedentary groups (p=0.55). ALP activity was comparable between
groups (p=0.9). Conclusion: Ten weeks continues aerobic exercise training with moderate intensity
had no effect on liver function in rats with MIl. To better evaluate the effect of exercise training on
liver pathological indices immunohistochemical analyses are needed.
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