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ABSTRACT 

 

 Intense exercise can cause an imbalance between the body’s oxidation and antioxidation system, thus leads to the accumulation of 

reactive free radicals. Therefore, the antioxidant activity of dietary protein might confer antifatigue capability. The purpose of this 

investigation was to assess the effect of L-glutamine and cow's milk on intense exercise to reflecting the healthy men. Forty male adult 
albino rats were assigned equally into four groups; Group I: animals served as control. Group II: animals exposed to intense exercise. 

Group III: animals gavage by 300mg/kg b.w. L-glutamine then exposed to intense exercise. Group IV: animals gavage by 1ml of cow's 

milk and then exposed to intense exercise for 4weeks. At the end of experiment lactate, lipid profile (total cholesterol, HDL, LDL and 
triglycerides), liver enzymes (AST, ALT & Alk.ph.), glucose, insulin and thyroid  hormones (T3&T4) were determined. Muscle and liver 

specimens of different groups were dissected for histopathological examination. Results: Lactate increased significantly in intense 

exercised group. Administration of L-glutamine and cow's milk decreased lactate level comparing to intense exercised group. lactate 
replenish muscle glycogen stores. Cholesterol, LDL & triglycerides levels decreased significantly in intense exercised group. 

Administration of L-glutamine and cow's milk increased these levels, while LDL decreased specially in cow's milk group. HDL increased 

significantly in L-glutamine and cow's milk groups compared to intense exercise groups. Casein milk it may act to decrease oxidative 
damage to lipids and thus reduces the risk of coronary artery disease.  AST& ALT increased significantly in intense exercised group and 

decreased significantly in L-glutamine and cow's milk groups. The more pronounced decrease observed in cow's milk. While Alk.ph. 

decreased significantly in exercised and L-glutamine group. Glucose& insulin decreased significantly in exercised group, while in L- 
glutamine and cow's milk groups the level of glucose increased significantly, while the level of insulin become near to control specially in 

cow's milk group. Sufficient production of insulin may be responsible for good lipid profile. T3 decreased significantly while T4 increased 

significantly in exercised group. While gavage by cow's milk T3 &T4 results become near to control group. Exercise a rise cell 
metabolism and changes in internal medium of organism. Glutamine has protective effect against ischemia and reperfusion injury of 

organs and tissues. The consumption of glutamine or cow's milk must be increases under stresses such as intense exercise. Therefore 
glutamine and cow's milk supplementation recommended for athletes. 
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INTRODUCTION 

 

 Exercise is one of the major metabolism 

modulators. The main identifying parameters of 

exercise are type, intensity and duration, which cause 

different effects on body physiological status [13]. 

During intense exercise multiple grades of 

disturbance in metabolic homeostasis are noticed, 

according to the training status of the subject. It is 

well established that during intense exercise, there is 

an augmented production of ammonia and inosine 5̀-

monophosphate (IMP) in the exercised muscle. The 

blood level of ammonia accumulates in skeletal 

muscle when Adenosine 5̀-monophosphate (AMP) is 

deaminated to IMP during the resynthesis of ATP, is 

thought to be one of the causes of exercise induced 

fatigue [26,31]. It was reported that the blood level of 

ammonia was increased about 1.8 fold after 

exhaustive treadmill running. Ammonia activates 

phosphofructokinase (PFK) and inhibits the 

oxidation of pyruvate to acetyl CoA. Activation of 

PFK facilitate the production of lactate ,causing a 

decline of intracellular pH, a decrease of Ca
+ 

release 

from the sacroplasmic reticulum, and consequently a 

decrease of contractility [21]. 

 Fatigue may be defined as the inability to 

maintain the expected muscle strength, leading to a 

reduced performance during prolonged exercise. 

There is a least two mechanisms that can explain the 

occurrence of physical fatigue: oxidative stress and 

energy exhaustion [17]. Exhaustive or intensive 

exercise can lead to the accumulation of excess 
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reactive free radicals that result in tissue damage. 

Exhaustion theory suggests that energy source 

depletion and excess metabolite accumulation can 

lead to fatigue [72]. 

 It is well-accepted that protein metabolism is 

markedly altered in response to endurance exercise. 

Normally, ingested protein undergoes a series of 

degradative processes elicited by gastrointestinal 

proteases, resulting in a mixture of amino acids and 

small peptides [66]. Glutamine is the most abundant 

free amino acid in human muscle and plasma and is 

also found at relatively high concentrations in many 

human tissues [43]. Quantitatively, the most relevant 

tissue in the synthesis, storage, and release of 

glutamine is skeletal muscle, which plays a 

fundamental role in the maintenance of plasma 

glutamine concentration. Glutamine is an amino acid 

essential for many important homeostatic functions 

and for the optimal functioning of a number of 

tissues in the body, in particular the immune system 

and the gut. However, during various catabolic states 

including infection, surgery, trauma, acidosis, and 

exhaustive exercise, glutamine homeostasis is placed 

under stress glutamine reserves, in particular those of 

skeletal muscle, are depleted [25]. 

 Some athletes can have high intakes of L-

glutamine because of their high energy and protein 

intakes and also because they consume protein 

supplements, protein hydrolysates, and free amino 

acids. Prolonged exercise and periods of heavy 

training are associated with a decrease in the plasma 

glutamine concentration and this has been suggested 

to be a potential cause of the exercise-induced 

immune impairment and increased susceptibility to 

infection in athletes. However, several recent 

glutamine feeding intervention studies indicate that 

although the plasma glutamine concentration can be 

kept constant during and after prolonged strenuous 

exercise, the glutamine supplementation does not 

prevent the postexercise changes in several aspects of 

immune function.  Acute intakes of glutamine of 

approximately 20-30 g seem to be without ill effect 

in healthy adult humans and no harm was reported in 

1 study in which athletes consumed 28 g glutamine 

every day for 14 d. Doses of up to 0.65 g/kg body 

mass of glutamine (in solution or as a suspension) 

have been reported to be tolerated by patients and did 

not result in abnormal plasma ammonia levels. 

However, the suggested reasons for taking glutamine 

supplements (support for immune system and 

anticatabolic effect) have received little support from 

well-controlled scientific studies in healthy, well-

nourished humans [25,38]. 

 The decrease in plasma glutamine concentration 

observed after exhaustive exercise may result from 

increased glutamine extraction by the liver (for 

gluconeogenesis and urea formation) or from an 

increased rate of glutamine utilization by the kidneys 

and immune system cells  or a decreased rate of 

glutamine release from skeletal muscle. In addition, 

glutamine supplementation has been suggested to 

stimulate an increase in muscle protein synthesis [23] 

and glycogen resynthesis  and to improve 

performance [11]. The intramuscular concentration 

of glutamine is known to be related to the rate of net 

protein synthesis and there is also some evidence for 

a role for glutamine in promoting glycogen synthesis. 

However, the mechanisms underlying these alleged 

anabolic effects of glutamine remain to be elucidated 

[53]. 

 Cow’s milk has long been considered a 

tranquilizing beverage with sleep-inducing capacity, 

but the molecularcauses of this potential action are 

not known. Numerous bioactive peptides which are 

identified in milk protein may be released after 

enzymatic digestion [15]. The functional peptides 

from milk showed many physiological effects, such 

as calcium biotransfer activity, opiate activity, 

immunomodulating activity, anti-hypertensive 

activity, and anti-thrombotic activity [42].  

 Nowadays, milk proteins are among the most 

widely consumed human food proteins. Milk protein 

consists of soluble whey protein and insoluble 

colloidal casein. Caseins account for 76–86% of the 

total milk proteins and can be represented by major 

gene products: as1-casein, as2-casein, b-casein and 

k-casein. Many peptides stemming specifically from 

bovine as1-casein have already been identified as 

having biological activity [46]. 

 

Materials and Methods 

 

Animals: 

 

 Forty male albino rats weighting 120-150g were 

obtained from the National Research Center, Egypt. 

The rats were acclimated on a stock diet and tap 

water that were allowed ad libitum. 

 

Chemical treatment: 

 

 L-Glutamine was obtained from El-Gomhoriia 

Egypt Company, dissolved in water adjusted for 

daily gavage dose of 300 mg/kg of rat body weight. 

Also cow's milk obtained from Egyptian Company, 6 

October, Egypt. All contents dissolved in water and 

adjusted for daily gavage for 4 weeks. Rate intake of 

cow's milk was estimated by conversion of human 

dose to animal dose [45] and on the base of the rat 

water consumption as follows:- 

Animals dose/200g. B.W. = Human dose ×18/1000
 

 

Exercised Protocol: 

 

 The rats were placed in the swimming tank (50 

cm x 50 cm x 40 cm) with 30-cm-deep water and 

subjected to swim training at 30°C water after L-

glutamin or cow's milk administration; the training 

lasted for 4 weeks. During week 1, rats swam for 10 

min every day. During weeks 2 to 4, rats swam for 
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15, 20, and 25 min, respectively. At the end of the 4-

wk treatment, the rats were used for collecting blood 

sample after forced swimming for 30 min. the 

experiment was conducted in the faculty of physical 

therapy, Cairo University, Giza, Egypt [50]. 

 

Design of Experiment: 

 

 Animals were randomly divided into four equal 

groups. Group I animals served as control group 

(non-exercised). Group II animals exposed to intense 

exercises. Group III animals gavage by 300 mg/kg of 

rat body weight L-Glutamine dissolved in water and 

then exposed to intense exercises. Group IV animals 

gavage by 1ml of cow's milk and then exposed to 

intense exercises for 4weeks. At the end of 

experiment blood samples were withdrawn by 

cardiac puncture after anesthetization of rats using 

diethyl ether. Blood was collected in clean dry test 

tubes and centrifuged at 3000 rpm for 10minutes and 

sera were then separated and kept frozen for 

subsequent biochemical analyses.   

 

Biochemical analysis: 

 

 The collected sera were used for determination 

of Lactate by rapid enzymatic method [37]. Serum 

total cholesterol, high density lipoprotein (HDL) and 

low density lipoprotein (LDL) were determined 

according to Stein (1987) and triglycerides were 

evaluated according to Young [71]. AST and ALT 

were determined according to the method of Reitman 

and Frankel [51]. Serum alkaline phosphatase 

evaluated by Moss, [41]. Determination of glucose 

level according to Trinder [64], insulin hormone 

level was evaluated by the solid phase 

radioimmunoassay (RIA) using 
125

I according to 

Sapin et al. [54]. Serum triiodothyronine (T3) and 

thyroxine (T4) hormone levels were determined by 

radioimmunoassay (RIA) according to the method of 

Larsen [34] and Tietz [63], respectively. 

 

Statistical Analysis:  

 

 All data were statistically analyzed as a one-way 

analysis of variance using the general Linear Model, 

SAS software [55]. Duncan, multiple range tests was 

used to separate the means when significant 

differences exist. Statistical significance was set at 

0.05% probability. 

 

Histological study: 

 

 Muscles and Liver specimens of different groups 

were dissected out and imbedded immediately in 

15% formalin for histopathological examination. The 

tissue samples were fixed, stained and investigated 

by light microscope [7].   

 

Results: 

 

 Fig.1 shows the level of lactate in different 

groups. Regarding the activity of this parameter there 

was significant increase (P≤0.05) in exercised group 

compared to control group. The significant change 

was observed also in L-glutamine treated group since 

the level was increased significantly (P≤0.05) 

compared to control but less than the exercised 

group. For exercised cow's milk group lactate 

become has nearly the same level of control group. 

 Microscopically, muscles of rats from fig.2a 

revealed no histopathological changes.  Moreover 

muscles of rats from fig, 2b showed no 

histopathological changes except interamuscular 

oedema in some examined sections. Also muscles of 

rats from fig.2c revealed no changes except slight 

interamuscular oedema. While  muscles of rats from 

fig.2d revealed no histopathological changes.  

 The present results in table (1) show the mean 

levels of cholesterol in control and different groups. 

Exercised group decreased significantly(P≤0.05) in 

cholesterol level compared to control group. While 

exercised L-glutamine an cow's milk gavage groups 

induced significant increase (P≤0.05) in cholesterol 

level comparing to control . Also applied with 

exercise for 4weeks consecutive days showed non 

significant increase in HDL level. While after 

treatment by L-glutamine or cow's milk in different 

groups a significant increase (P≤0.05) was observe in 

HDL level. For LDL level there is significant 

decrease(P≤0.05)  effect in exercised group 

compered to control group. In exercised L-glutamine 

treatment group a significant increase (P<0.05) was 

observed compered to execised group. For 

triglyceride level exercise decrease significantly 

(P≤0.05) the level comparing to control. While 

treatment by L-glutamine or cow's milk increased 

significantly (P≤0.05)the level of triglycerides, the 

more pronounced increase observed in exercised L-

glutamine treated group. 

 The data obtained in table 2 revealed that AST 

and ALT activities. In exercised group there were 

significant increase (P≤0.05) in AST and non 

significant increase in ALT. Meanwhile after 

treatment by L-glutamine or cow's milk in exercised 

groups the AST level decreased significantly 

(P≤0.05) comparing to exercised group. While for 

ALT level the significant decrease (P≤0.05) observed 

in exercised cow's milk treatment group comparing 

to control group. In exercised group the level of 

alkaline phosphatase became significantly decreased 

(P≤0.05) comparing to control value. Also in 

exercise L-glutamine group the level of alkaline 

phosphatase decreased significantly (P≤0.05) while 

in exercised treated with cow's milk group the results  

become near to the corresponding level of the 

control. 
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Fig. 1: Effect of exercise, glutamine and cow's milk on lactate level in male rats. 

 

 

 
Fig. 2: Microscopic structure of muscle in male rats 

(2a) muscles of rats from control group revealed no histopathological changes. 

(2b) muscles of rats from exercised group showed no histopathological changes except interamuscular oedema. 

(2c) muscles of rats from exercised group+ L-glutamine revealed no changes except slight interamuscular 

oedema.  

(2d) muscles of rats from exercised group+ cow's milk revealed no histopathological changes. 

 
Table 1: Effect of exercise, glutamine and cow's milk on cholesterol, HDL, LDL and triglycerides in male rats. 

Groups 

Parameters 

control Exercise Exercise+L-glutamine Exercise+ 

cow's milk 

Cholesterol mg/dl 80.6±3.2 b 71.6±1.56 c 88.2±2.0 a 83.9±1.6 ba 

HDL mg/dl 27.3±.83 b 28.8±.76b 34.3±1.7 a 34.6±1.2 a 

LDL mg/dl 39.1±2.5 a 31±1.1 c 36.3±1.8 ba 33.4±0.81 cb 

Triglycerides mg/dl 70.9±2.7 c 60±2.4d 98.7±3.3 a 80.5±3.6 b 

Data are represented as mean±S.E. 
Means in the same row followed by different superscripts are significantly different(P≤0.05). 

 
Table 2: Effect of exercise, glutamine and cow's milk on aspartate aminotransferase (AST), alanine aminotransferase (ALT) and alkaline 

phosphatase (Alk.ph.) in male rats. 

Groups 

Parameters 

control Exercise Exercise+L-glutamine Exercise+ 

cow's milk 

AST U/L 264.6±4.94 c 374.3±6.18a 308.3±9.0 b 290.3±6.1 b 

ALT U/L 67.8±3.5 a b 70.2±2.2 a 62±0.89 b 50±1.4c 

Alk.Ph. U/L 349.7±8.4 a 301.3±3.8 b 289.1±12.9b 365.5±10.7 a 

Data are represented as mean±S.E.  

Means in the same row followed by different superscripts are significantly different(P≤0.05). 
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Fig. 3: Microscopic structure of the liver in male rats. 

(3a) liver of rats from control group revealed the normal histological structure of hepatic lobule. 

(3b) liver of rats from exercised group revealed Kuppfer cells activation, cytoplasmic vaculation of hepatocytes 

and focal hepatic necrosis associated with leucocytic cells infiltration. 

(3c) Liver of rats from exercised group+ L-glutamine revealed dilatation and congestion of hepatic sinusoids.  

(3d) liver of rats from exercised group+ cow's milk showed no changes except slight cytoplasmic vacuolization 

of hepatocytes. 

 

 Examined sections from fig. 3a revealed the 

normal histological structure of hepatic lobule. Liver 

of rat from fig. 3b revealed Kuppfer cells activation, 

cytoplasmic vaculation of hepatocytes and focal 

hepatic necrosis associated with leucocytic cells 

infiltration. However, liver of rat from fig. 3c 

revealed dilatation and congestion of hepatic 

sinusoids. Meanwhile, liver of rat from fig. 3d 

showed no changes except slight cytoplasmic 

vacuolization of hepatocytes.  

 Table (3) shows the results of glucose there were 

significant changes between different groups. The 

level of glucose in intense exercise group decreased 

significantly (P≤0.05) compared to the control and 

other treated groups. In intense exercised L-

glutamine and exercised cow's milk groups glucose 

level increased significantly (P≤0.05), the more 

pronounced increase was observed in exercised +L-

glutamine group. For insulin the level decreased 

significantly (P≤0.05) in intense exercised group 

compared to control. Since L-glutamine increase 

significantly (P≤0.05) the insulin level in exercised 

group compered to exercise group. Cow's milk 

administration increase the insulin level significantly 

(P≤0.05), it seems to reduce the decrease in insulin 

level after exercise. 
 

Table 3: Effect of exercise, glutamine and cow's milk on glucose and insulin in male rats. 

Groups 

Parameters 

control Exercise Exercise+L-glutamine Exercise+ 

cow's milk 

Glucose mg/dl 68.7±1.92b 52.8±1.8 c 80±2.6a 71.8±1.73 a 

Insuline µIU/ml 2.66±0.14 a 1.59±0.05 c 1.97±.13 b 2.7±0.05 a 

Data are represented as mean±S.E. 
Means in the same row followed by different superscripts are significantly different(P≤0.05). 

 

Table 4: Effect of exercise, glutamine and cow's milk on thyroid hormones T3 and T4 levels in male rats. 

Groups 

Parameters 

control Exercise Exercise  + 

L-glutamine 

Exercise+ 

cow's milk 

T3 ng/dl 95.5±4.5 a 71.7±2.51 b 80±2.4b 94.5±3.6 a 

T4 ug/dl 5.6±0.22 c 10.43±0.41 a 8.92±0.18 b 5.87±0.23 c 

Data are represented as mean ±S.E.  

Means in the same row followed by different superscripts are significantly different(P≤0.05). 

 

 Triiodothyronine and thyroxine (T3&T4) levels 

of thyroid hormones are represented in table (4)The 

results in thyroid function confirmed the significant 

decrease (P≤0.05) in T3 level in intense exercised 

group. Whoever treatment by L-glutamine and cow's 

milk ameliorative the effect of exercise especially for 

cow's milk group. Regarding thyroid function T4 of 

exercised group increased significantly (P≤0.05) 

compared to control group. T4 dramatically 

decreased in exercised groups after treatment by L-

glutamine. For exercised cow's milk treatment group 

the level of T4 decreased and become near to control 

values. 
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Discussion: 

 

 The results of the current study showed that 

serum lactate was significantly decreased by the 

administration of L-glutamine or cow's milk. 

Generally, serum lactate tends to increase during 

intense exercise because anaerobic metabolism 

becomes the dominant energy-producing mechanism. 

One of the main pathways to remove excess lactate is 

the conversion of lactate to glucose via 

gluconeogenesis, and excess glucose will then be 

saved as liver glycogen [52]. Hence, the decreased 

serum lactic acid level and the enhanced liver 

glycogen storage signified the occurrence of liver 

gluconeogenesis during intense swimming exercise. 

Johan et al., [29] found that after exercise blood 

lactate was increased, while after treatment with 

protein was not different between treatment until 

fatigue. The blood lactate during the carbohydrate-

protein treatment was significantly greater than 

during the placebo treatment. This result was in 

accordance with the report of Yu et al., [73] who 

found that soybean peptides produced by 

fermentation of defatted soybean meal could also 

significantly accelerate the clearance of blood lactic 

acid after mice swimming and the obvious increase 

of liver glycogen storage was observed as well. 

Besides, serum lactic acid could also be used for 

replenishing muscle glycogen stores. When lactic 

acid enters the bloodstream, the liver uses it to 

produce blood glucose and glycogen, while the heart 

and other muscles use it for energy production [69]. 

 Regarding the intensity of physical activity that 

is needed for a considerable lowering on lipids levels 

several investigators report that positive changes in 

HDL cholesterol levels observed in those who were 

highly exercised at least 12 – 15 miles per week 

[48,67].  Also Johan et al., [29] who revealed a 

significant dose-response relationship between 

physical activity and HDL-cholesterol level in 

women. Inverse linear associations were also 

observed between physical activity and triglycerides, 

LDL and total cholesterol. Moreover among physical 

activity was independently and  positively related to 

HDL-cholesterol. The sedentary physically active 

men had a reduction that varied from 3% to 11%, in 

all lipids measurements. In women, a reduction was 

observed starting from 5% to 18%, in all lipids, with 

the most significant reduction in triglycerides (18%). 

However, there were benefits from physical activity 

on total cholesterol, triglycerides and LDL 

cholesterol levels [28]. On the other hand studies that 

reported a non significant effect of physical activity 

on lipids levels, by the exception of HDL cholesterol 

and triglycerides [47].  

 It is widely accepted that exercise affects blood 

cholesterol and other lipids in a positive way, by 

regulating the metabolism of all lipids in the blood. 

Several studies, including the present, demonstrate 

that exercise raises HDL-cholesterol in the blood. 

Another major impact of exercise on lipids is that it 

lowers triglyceride levels [8]. However, exercises 

exert a minor impact on the LDL-cholesterol and to a 

lesser extend, total cholesterol. In fact dietary 

interventions have much better luck in lowering 

blood cholesterol levels. The latter could be viewed 

as disappointing concerning the effect of physical 

activity. However, some investigators suggest that 

the way to avoid a decline in HDL-cholesterol that 

occurs with dieting is to combine diet with exercise. 

It has been shown that those who decrease their fat 

intake through dieting, but maintain an active 

exercise program, note an increase in HDL-

cholesterol levels [68,70,33]. Yang et al., [70] 

reported that After 12-week experimental period 

casein had a significant lower plasma total 

cholesterol, triglycerides, and LDL-cholesterol 

concentrations compared with the control group. 

Additionally, the atherosclerosis index had also 

markedly decreased. There were no different in 

plasma LDL-C, liver cholesterol and triglycerides 

between the casein group and control group. These 

results suggested that casein may decrease lipid 

accumulation in the liver and have a hypolipidemic 

effect by enhancing excretion and inhibiting 

absorption of lipids. Also Bassey et al., [9] observed 

that there was a significant increase in the 

concentration of total cholesterol and HDL-

cholesterol in high dose glutamate which increased 

hepatic lipid metabolism. While there was no 

significant difference in LDL-cholesterol in the high 

dose treatment group. 

 Casein has a greater antioxidative ability in 

preventing lipid oxidation [35]. It may act to 

decrease oxidative damage to proteins and lipids and 

thus reduce the risk of coronary artery disease. 

Casein milk consumption could reduced LDL-C 

levels. However casein milk replacement in diet had 

no significant effects on other blood lipid levels [58]. 

In a recent study casein milk could reduce LDL-

C25% and total cholesterol 11% and increase HDL-C 

20%. However , no change in triglyceride was 

observed. Casein milk did not have adverse effects 

[44].   

 Lipid and lipoprotein abnormalities play a major 

role in the development and progression of coronary 

artery disease. Low levels of high density lipoprotein 

cholesterol and high levels of low density lipoprotein 

cholesterol have been identified as independent 

coronary risk factors. Throughout the 20
th 

century, 

many investigators have focused their interest on 

prevention and therapy of the cardiovascular diseases 

through the evaluation and modification of several 

lifestyle risk factors. Among the factors that may 

influence the occurrence of cardiovascular disease 

the beneficial effect of physical activity on human 

health has been underlined in several studies [1]. On 

the other hand, the influence of physical activity on 

lipids levels showed conflicting results in the few 
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large population studies that have evaluated this 

association [29]. 

 The liver is the main organ for conversion of one 

chemical species to another and this interconversion 

is the main route for preparing drugs for excretion 

from the body [24]. The liver enzymes parameters 

AST and ALT were significantly increased for at 

least 7days after exercise [30]. It has long been 

known that physical exercise results in transient 

elevations of liver enzymes tests. Subjects studied in 

Phase I clinical trials are often young healthy 

volunteers who in their normal life perform some 

kind of recreational exercise, and during outpatient 

trials the volunteers usually continue with their 

normal life, including exercise. We have observed 

that healthy subjects performing intensive 

weightlifting during clinical trials may exhibit altered 

liver function [49]. These findings highlight the 

importance of imposing relevant restrictions on 

weightlifting prior to and during clinical studies, and 

illustrate the need to consider weightlifting and 

probably other forms of intense muscular activity as 

possible causes of asymptomatic elevations of liver 

function tests in daily clinical practice [18]. 

Strenuous exercises, such as marathon running have 

resulted in increased serum transaminase levels of 

AST and ALT [59]. There is no consensus on what 

forms of exercise can cause changes in clinical 

chemistry parameters, which parameters may be 

affected, or to what extent. Several studies have 

described enzyme elevations in response to running 

[32]. The effects of muscular exercise on clinical 

chemistry parameters may also vary depending on 

gender and on the fitness level of the individual.  

 Alk.ph. was almost unaltered during the 7-day 

measurement period. This finding was expected, as 

this enzyme is not present in muscle tissue [39]. 

Furthermore, present study has been able to show 

that this effect was prolonged and that most subjects 

still had increased enzyme concentrations 1 week 

after performing the weightlifting programed. The 

duration of increased markers for muscle damage 

was in line with a recent study using strenuous one-

arm exercise, in which all markers of muscle damage 

were significantly increased for up to 10 days after 

exercise. There was, however, considerable 

variability in the extent of response to the heavy 

muscular exercise [16].  

 Glutamine (Gln) is a conditionally essential 

nutrient during serious injury or illness, and plays a 

vital role in tissue metabolism. Recently, Gln has 

been demonstrated to protect against skeletal muscle 

and its possible mechanism of action is partially 

related to the preservation of the content of 

glutathione (GSH) [56,60]. However, there are few 

studies dealing with the effect of Gln on hepatic 

injury. Consequently, the designed of this experiment 

in order to study the effect of Gln on hepatic injury in 

rats and its possible mechanisms. Gln protects 

against ischemia-reperfusion injury of skeletal 

muscle by preserving the GSH content in the tissues 

[27]. GSH is an important endogenous antioxidant 

that protects against oxygen free radical injuries and 

intravenous GSH administration during reperfusion 

of ischemic liver can prevent reperfusion injury in 

rats. The content of GSH is useful for determination 

of the degree of tissue damage [5]. Montalvo-Jave, 

2008 observed that the administration of Glutamine 

(Gln) might protect the liver against the ischemia 

reperfusion injury. He investigated alterations in the 

oxidant-antioxidant balance by measuring oxidant 

parameters, antioxidant parameters and 

histopathological changes in the liver parenchyma. 

Hepatic ischemia and reperfusion injury is observed 

following major liver trauma may cause metabolic 

and structural hepatic damage. Hepatic injury caused 

by ischemia can be described as necrosis. It was 

reported that apoptosis of hepatocytes and sinusoidal 

endothelial cells is a critical mechanism contributing 

to hepatic injury [57,62,65]. 

 In the present study Gln treatment markedly 

attenuated ALT and AST activities which are 

associated with hepatic parenchymal injury. The 

increase of AST and ALT activities observed in 

exercised group can be elucidated by lipid 

peroxidation leading to cytolysis, which is caused by 

the oxygen free radical formed during the reperfusion 

phase. It suggests a possible protective effect of Gln 

treatment in the hepatic ischemia/reperfusion 

condition [14]. Bassey et al., [9] reported that AST is 

primarily a mitochondrial enzyme. It is also present 

in heart and muscle with high level in muscle injury. 

Increase in serum AST activity glutamine treatment 

of rats causing damage to organs with high metabolic 

activity. Bain et al., [6] observed that  the high level 

of serum AST activity may be due to the excitotoxic 

effect of glutamate. Alk.ph. occurs in canalicular and 

sinusoidal membranes of the liver. This observation 

is similar to a decrease in serum Alk.ph. activity in 

rats treated with glutamine [19]. Also an increase in 

serum activities of AST without an increase in serum 

Alk.ph. activity [23].  

 Baylor and Hackney, [10] revealed that over 

trained athletes show an impaired hormonal response 

to insulin induced hypoglycemia with recovery after 

4weeks of rest indicating ahypothalamic dysfunction. 

Sufficient production of insulin may be responsible 

for good lipid profile. It has been mentioned that 

insulin activates the lipoprotein lipase which in turn 

hydrolyzes TG under normal condition [4]. During 

variable intensity exercise, supplement with protein 

could elicit a greater plasma insulin response and has 

greater effect on the sparing of muscle glycogen and 

endurance performance. The maintenance of plasma 

amino acid levels as they relate to central fatigue and 

retention of krebs cycle intermediates [29]. 

 Milk plays a significant role in human's nutrition 

for wonderful reason that they are excellent source of 

various nutrients. Milk diet has been suggested in the 

management of various diseases. Milk is good 
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nutrient source; it is also an excellent source of 

components that are involved in some biological 

activities, one of which is defense against free 

radicals and reactive oxygen species. Milk has an 

anti-diabetic activity, which may be because of 

insulin like activity, regulatory [3]. Also found that 

no significant difference in glucose, triglycerides, 

AST and AlT activity.  But cholesterol levels of 

100% cows treated rats were found to be 

significantly lesser than control [12]. Agrawal et al., 

[2] found that cow and buffalo milks treated groups 

had shown significant reduction in blood glucose 

levels after four weeks compared to diabetic group. 

 It is a well known fact that exercise affects the 

activity of many glands and the production of their 

hormones. One of the glands affected is the thyroid. 

When exercise is repeated at certain intervals, there 

is a pituitary-thyroid reaction that is probably 

coordinated by increasing turnover of thyroid 

hormones. When thyroxin turnover and related 

hormonal action is increased this lead to 

hyperthyroidism. It appears that an increase in 

thyroxine turnover, which occurs with physical 

training may have a different mechanism [20].  

Research in marathon training women, when a 

relatively sedentary person starts to train and 

increases training to 48km/week-a moderate thyroid 

disorder develops reflected by increasing T3 and 

T4levels. Compelling evidence also suggests that , 

allow T3 syndrom may be induced in female athletes. 

Looking at thyroid hormone response to swimming 

for 30 minutes at varying water temperature no 

significant effects was seen on T3 [36]. As a 

conclusion it can be said that arise in cell metabolism 

and changes in the internal medium of organism 

serves to change the thyroid hormone levels. Thyroid 

function depends to a certain degree on the exercise 

intensity and perhaps to other factors such as specific 

characteristics of the athletes.   

 Conclusion: Athletes involved in intense training 

must have higher dietary protein needs than 

individuals who do not train. Intense training has 

been shown to decrease the availability of essential 

amino acids, which may slow the rate of tissue repair 

and growth. So enough high-quality protein and 

specific amino acids should be involved in the 

athletes diet to maintain essential amino acid 

availability during training.  
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