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ABSTRACT 

 
The effect of oral glutamine ingestion on the changes of plasma glutamine Levels and on some immune factors in a 
male athlete group was studied in this research. The research subjects were 20 Volunteer wrestlers at the age of 19 to 20 
randomly divided in two control and test groups participating in a 16-session exercise Program.  
The test group used glutamine supplement and the control group consumed placebo. Before the beginning of the 
program, the blood samples of the subjects were collected. In the end of the first session and before and after the last 
session, the blood samples of the subjects were collected again. The subjects participate in the exercise every day 
lasting for 90 minutes.  
The end of the exercise they used placebo or the supplement. After measuring the blood factors, results were analyzed 
statistically with ate level of %5.  
Findings showed that the levels of plasma glutamine in the end of a session for the beginning and last days of exercise 
period decreased meaningly in the control group. But in the second group, this level was kept near to the rest level. 
Changes of immune factors in the two groups ware similar. So it can be claimed that the use of nutritious glutamine 
cannot have amyl elect to protect immune factors. 
Rest level of glutamine in the end of the Period decreased in the control group and increased in the test group (p<%5). 
The results of this study did not reveal any relation between that decrease and changes of immune factors. 
Keywords: Glutamine supplementation, Immune system, Exercise training. 

 
INTRODUCTION 

 
Physical exercise causes the motion of neutrophils and lymphocytes into blood circulation [5,10]. Following an 

intensified exercise lasting more than one hour, the concentration of lymphocytes, neutral killer cells (Nkcell) and the 
reaction of lymphocyte proliferation decreases [8,9]. It seems that low _ intense bodily activities have useful effects on 
immune system [1,13]. LOW _ intensity exercise leads to the increase of NKcells and the number of lymphocytes in 
blood circulation, indicating the improved performance of immune system [20,29]. In contrast, evidence has shown that 
intense exercise alleviates the performance of immune system [13, 30]. The mechanisms involved in this effect are 
hormone _ nerve factors such as ephynephrine, neuraphynephrine, growth hormone, corthisole, beta-endorphin [21].  

Physiological factors, like body temperature increase during exercise. Any change in metabolic factors during 
exercise such as the decrease concentration of plasma glutamine can play a role in this process [22]. 

Glutamine, the richest acid amino in body, is used in the cells like lymphocytes and neutrophils which are 
undergoing rapid division. Glutamine, however, are considered as unnecessary amino acid but in wider metabolic 
pressures, body needs it more. So it is regarded as a conditioned amino acid [1, 3]. 

For many years it was believed that immune system cells used glucose as main fuel [25]. But in the early 80’s, it 
was found that these cells use glutamine in the same amount and in the same direction as they use glucose [1,2].  It has 
been shown that these cells, even inactive ones, Use a lot of glutamine [4]. Skelton muscles have a high capacity to 
synthesize glutamine and a great role in keeping the appropriate concentration of plasma glutamine. Therefore, it is 
recognized as the biggest resource of glutamine in body [23,25].its activity can influence immune system directly. 

Muscles and other organs (lymphoid system) need for glutamine can under intensified exercise result in the 
shortage of glutamine in body, so that affecting their performances (glutamine hypothesis). In laboratory sphere (In 
vitro) the response of lymphocytes depends upon glutamines presence [27.32]. So, those factors directly or indirectly 
influencing the plasma glutamine level can theoretically affect the performance of lymphocytes, neutrophiles and 
monocytes as well [25].  

After long term and intensified exercises and under bodily pressures, the concentration of plasma glutamine 
decreases [4, 14, 17, 22, 27]. It seems that this decrease has an important role in the weakened immune system resulted 
from physical exercise [23]. When plasma glutamine decreases, it can be useful for immune system cells to consume 
supplement glutamine.(In one research ) Some investigations concerned to the effect of glutamine as one part of daily 
diet on immune system (shown , the plummet of glutamine and the rate of proliferation were kept, but in the control 
group these indications were not seem [9].for the athletes using glutamine after an intensified exercise, their respiratory 
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infection got controlled for 7 day. eighty one percent of them did not have such infection, but 49% of the control group 
reported that infection. Generally it is possible that the decrees of plasma glutamine after intensified exercises influence 
immune system cells performance. In the current study, the aim is to study the influence of nutritious glutamine 
consumption on the plasma glutamine exercise-induced changes and immune system variation stemming from such 
exercise.  
 

2. METHODOLOGY 
Subject  

With regard to this fact that  our statistical society consisted of some members of wrestling club which had at 
least a four year participation in sport competitions, bodily readiness tests were carried out to harmonize the wrestlers 
bodily readiness level. To do so, 20 wrestlers were randomly divided in two qroups, the control group and the test one 
(N=10). 
Average age of the control group was 21/5 +1/12 years old and that of the test group was 21/2 + 1/22 yeans old.  
 
Experimental method 

The subjects participated in a 16 session training program lasting 90 minutes for each session. 
The training program included stationary movements and specialized exercises of wrestling carried out in one _ 

day intervals.the intensity Activity was adjusted in the rang of 65- 80 of the stored heart palpitation.it gradually 
increasing, that intensity was controlled by telemetry among four persons randomly chosen in each session. Before the 
beginning of the first session, 8cc blood was taken from the subjects hand veins. Those blood samples were kept in 
some tubes containing heparin and EDTA (Editate. Etilic. Acid) 30 minutes after that blood taking, the subjects 
exercised for 90 minutes and then used glutamine solutions or placebo after 75 minutes from the beggining of the 
exercise, the test group used 50 mg glutamine for one kg of body weights in 200 cc water _ Lemonade solution . The 
control group used the same amount water _ Lemonade solution at the sometime.  

At the end of the first session, blood samples were taken again. After 15 sessions, accompanied with using that 
solution and placebo, blood samples were taken before and after the activity like the first session. Blood samples taken 
were sent to a laboratory. Blood samples were taken immediately after the exercise while the subjects seated. 
 
The Measurement of blood factors. 

The samples of EDTA were tested in the laboratory. The method of cell numeration, immune factors was 
measured. The plasma of the tubes containing heparin was separated by a centrifuge with 10000r.p.m and freeze at-70 
so that the level of their glutamine was determined by the method of HPLC (high liquid chromatography).  
 
Statistical method  

To analyze the data, the method of one-way variance analysis (ANOVA) was used. Different times of blood 
taking during the period were used as means of the under study . To determine the difference between those (means), 
the method of TOKI tests was applied. The statically meaningful area of this analysis was p<0/05  

Results and findings of the research  
After the first session , the levels of plasma glutamine of the control group decreased as compared with the level 

before the session (p < 0.001) while these levels for the test group were near to the rest levels (p < 0.05 ) . in the second 
stage  of blood taking , or in the 16 th session , the levels of plasma glutamine of the control group decreased 
meaningfully after the activity as compared with the levels before the exercise . 

For the test group, the second stage of blood taking revealed those levels slightly higher that the plasma 
glutamine levels of the control group decreased in the last session (figure .1)  

 The amount of leukocyte of the both groups increased after the one session. At the end of the period , these 
levels for the both groups increased . The comparison of the first session and last sessions’ rest levels indicate that the 
concentration of leucocytes in the last session decreased marginally in the both groups. The changes of neutrophyls in 
the both groups were similar to those of leucocytes concentration (p > 0.05) (figure. 2). The lymphocytes levels of the 
groups decreased meaningfully in the end of the first and second sessions (p<0/001). Comparison between the rest 
levels of the first sessions and the exert levels of the last session indicated a marginal decrease of lymphocytes in the 
both groups.  
 

DISCUSSION AND CONCLUSIONS 
 

The use of glutamine in the end of every exercise session prevents the level of plasma glutamine from 
decreasing, without affecting the exercise– induced changes of lymphocytes, neutrophiles and leucocytes 
concentrations. Previous literature reflects the same results [14, 17, 31]. It seems that the consumption of glutamine in a 
test group supplies the needs of various tissues during and after exercises, preventing the decrease of plasma glutamine 
level. The use of glutamine supplementation during sessions brought a 22% increase of rest levels of the test group at 
the end of the period. such increase was not seen in the control group , but the decrease of plasma glutamine levels 
caused by intensified exercise and by lack of glutamine supplementation was reported [5 ,18, 27, 30]. The levels of 
plasma glutamine of the control group decreased after the first session. In this group, the rest levels of plasma group 
decreased 13 percent on average (p<0/001). 
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These results indicate that the levels of plasma glutamine are influenced by exercise and exercise possibly 
increases the need body for it. Since there were similar changes in the immune factors such as increase in leucocytes, 
and neutrophiles, and decrease in lymphocytes after the exercise in the beginning and at end of the training program for 
the both groups, it does not seem that it is an indication for a relation between the decrease of plasma glutamine levels 
and immune factors. Based on the role of glutamine in body and its decrease in the control group. 

It can be sure that body needs more glutamine during exercise and that 13 percent decrease of rest glutamine 
levels in the control group suggests the shortage of adequate resource for glutamine in body. 
Some justifying mechanisms can be proposed for that decrease WBC are as follows: 

 Decrease of stored glutamine in muscles. 
 Decrease of received proteins. 
 Increase of glutamine consumption by some tissues like kidney (to keep acid- base balanced) and liver (as a 

preparing step for the synthese of anti oxidant glutatione. 
As conclusion, despite some reports indicating the decrease of respiratory infection in the runners using 

glutamine supplementation and the increased concentration and the increased lymphocytes proliferation response in 
presence of glutamine [3, 29], it is expected that the usage of glutamine supplement can affect the changes of immune 
factors during an exercise program. However, some investigations do not support this finding [14, 31].  

The current study shows that the use of glutamine in the end of each exercise session prevents the levels of 
plasma glutamine from any decrease, without influencing immune factors. So it can be stated that the findings of this 
research do not support the glutamine theory. To elaborate this subject, more researches on the effects of different dozes 
of glutamine, the timing of its use and its effects on the parameters of immune system are needed.  

 
  

Fig. 1: plasma gln concentration before and after exercise in 1th , 16 th session of training. 

  
Figure 2 . concentration of plasma leucocytes in first and end of training program 
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