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Abstract: The aim of the present study was to investigate the effect of a karate competition on the urinary excretion 
of proteins with high molecular weight and urinary creatinine to protein ratio in young male karate as. Ten young 
male karate as with the age range of 25±2.63 years, height of 175.7±5.15 cm and weight of 71.5±8.61 kg voluntarily 
took part in this study and participated in a karate competition. Before and 20 min after the competition, the urinary 
sample was collected and the levels of albumin, total protein, creatinine and urinary creatinine to protein ratio were 
measured and calculated. To investigate the changes of urinary proteins caused by competition, the student’s t-test 
for dependent groups was used. Glomerular proteinuria increased after the competition; however, it was only 
significant for albumin and creatinine (p = 0.009 and p = 0.018, respectively). Although total protein increased after 
the competition, it was not statistically significant (p = 0.184) and the creatinine to protein ratio did not make any 
significant changes (p = 0.532). Creatinine to protein ratio was less than 0.1 for the samples before and after the 
competition; therefore, proteinuria had a physiological range which was very far from nephritic and pathological 
proteinuria ranges; thus, it was not harmful. 
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INTRODUCTION 

 
Filtration rate of albumin and globulin by healthy 

glomerul is very low; however, albumin and even larger 
molecules in glomerular lesions are filterated to a large 
extent due to the disorder in glomerular filtration which 
is called proteinuria with glomerular origin. Therefore, 
urinary excretion of proteins with high molecular 
weight is a phenomenon which is known as Glomerular 
proteinuria (Poortmans and Vancalck, 1978) more than 
3.5 g proteinuria per 24 h is called heavy proteinuria 
and confirms the glomerular lesions which allows for 
plasma proteins, especially albumin, to enter into urine. 
Urinary excretion of protein causes a decrease in the 
concentration of serum albumin and, consequently, 
decreases the intravascular oncotic force; finally, edema 
is produced and the concentration of serum lipids 
increases. In an athlete, various renal diseases may be a 
factor for proteinuria; however, from long ago, a kind 
of benign proteinuria has been detected in healthy 
athletes, which is made by sports and physical 
activities. The large number of collision and non-

collision sports can create this kind of proteinuria 
(Alyea and  Parish, 1958). The amount of proteinuria is 
variable after a special kind of sports and is more 
common in the activities with high intensity (Poortmans 
and Vancalck, 1978). Intensity of an activity affects the 
increase in the amount of proteinuria more than its 
duration (Poortmans and Vancalck, 1978). Following 
physical activities, urinary protein excretion increases 
(Kocer et al., 2008). Von and Uber (1878) reported 
post-exercise proteinuria for the first time. Physical 
activities make main changes in the performance of 
kidneys and urinary protein content (Poortmans et al., 
1991). Increase in the excretion of proteins via urine 
following physical activities is a transitory and unstable 
phenomenon and does not have any relationship with 
pathological situations. The mechanisms which account 
for this process in healthy people are not known yet and 
more studies are required (Mittleman and Zambraski, 
1992). Nevertheless, change in the glomerular 
membrane permeability relative to proteins and renal 
hemodynamic changes during the training are among 
the mentioned factors which increase protein excretion 
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(Poortmans, 1988). Both moderate and intense training 
in healthy people cause a kind of Glomerular 
proteinuria excretion, especially albumin (Boileau et 
al., 1980; Poortmans, 1985). Alyea and Parish (1958) 
reported that 70 to 80% of the athletes participating in 
different sports activities including contact sports like 
boxing and football and non-contact ones like track and 
field, swimming and rowing suffer from post-exercise 
proteinuria excretion (Alyea and Parish, 1958). 
Poortmans and Vancalck (1978) reported increase in 
the excretion of different protein types after short-term 
intense activities (Poortmans and Vancalck, 1978). 
They observed the increase in total protein and albumin 
after training along with the increase in their renal 
clearance (Poortmans and Vancalck, 1978). Carroll and 
Temte (2000) indicated that proteinuria excretion is a 
common phenomenon in adults while exercising and 
the benign and safe factors which create that include 
fever, intense physical training or sports training, 
dehydration, acute diseases and stress (Carroll and 
Temte, 2000). They stated that urinary protein excretion 
can be attributed to 3 glomerular, tubular and overflow 
categorizations, among which glomerular is the highly 
known one (Carroll and Temte, 2000). Considering that 
protein excretion in urine increases after intense 
activities and one of the destruction factors of kidneys 
is excessive protein excretion via urine, the role of 
physical activities in the performance of kidneys, 
especially protein excretion via urine, is one of the 
important issues in physical exercise which has 
attracted the attention of many specialists worldwide.  

The objective of the present research was to 
determine the levels of urinary albumin, total protein, 
creatinine and creatinine to protein ratio at 2 times of 
before and 20 min after the karate competition in young 
men karatekas. 
 

METHODOLOGY 
 
Participants: The participants of the study were 10 
young male karatekas from Shiraz, Iran, with the age 
range of 25±2.63 years, height of 175.7±5.15 cm and 
weight of 71.5±8.61 kg. They had the experience of 
participating in karate tournaments at provincial level 
during the last 3 years. After the call for participation in 
the karate clubs and stating the objectives of the study, 
10 qualified karate as who volunteered to participate in 
the study were purposefully selected after receiving the 
testimonial and doing medical experiments and 
examination. There were 5 weight groups and 2 karate 
as in each weight group. They were non-smokers and 
did not have any chronic renal, cardiovascular and other 
diseases in their background, have not been under any 
kind of operation and did not use any medications 
during the study. In fact, they were healthy athletes who 
regularly exercised for 5 days/week. 
  
Method of data collection: After choosing the 
participants, first, they were given complete 

information on the method and stages of research. 
Then, they filled in the written testimonial and, after 
performing medical examinations and experiments, 
their health was confirmed. They were asked to avoid 
the food rich in protein, fat and caffeine the night 
before the sampling day. Moreover, they were denied 
any physical activities 48 h before the sampling. In the 
morning of the sampling day, they emptied their 
bladder and came to the research venue 2 h before the 
sampling time. In the morning on the competition day, 
they drank enough water to make urine for sampling 
before and after the competition. Before and 20 min 
after the competition, the urine samples were taken 
from them. They were maintained in special containers 
at 4°C; after at most 30 min, they were given to the 
laboratory in both 2 sessions. In this study, albumin, 
total protein and urinary creatinine to protein ratio were 
measured and calculated. The concentrations of urine 
albumin, total urine protein and urine creatinine were 
measured by immunoturbidomentric method using the 
American Diasorin Kit with the sensitivity of 3 mg L, 
by Elisa Comasi-blue (Brad Ford) method using the 
American Diasorin Kit with the sensitivity of 1 mg dL 
and by Spectophotometry based on Jaffe Model using 
the American Diasorin Kit with the sensitivity of 31 mg 
dL, respectively. The urine creatinine to protein ratio 
was calculated by dividing protein by the creatinine of 
each sample based on the mg dL unit. 
 
Competition program: The competition program 
included a karate competition for 2 min with observing 
all the laws of this sport and under the supervision of an 
international referee. Thus, 2 equiponderant athletes 
competed with each other; since 10 participants were 
chosen from 5 weight groups (2 in each weight), in 
sum, 5 karate competitions were performed. Two 
researchers who were the members of Karate Team in 
Fars Province, Iran, completely supervised these 
competitions. The conducted competitions included 
foot and hand strikes during 2 min. 
 
Statistical methods: First, the Kolmogorov-Smirnov 
test was used to see whether parametric or non-
parametric tests should be used and to confirm the 
naturalness of distribution. Thus, the student’s t-test for 
dependent groups was sued for investigating the 
changes in the studied variables. 
 

RESULTS 
 

Table 1 shows the results of descriptive statistics 
and Table 2 reveals the results of inferential statistics 
related to the changes in variables before and 20 min 
after the competition. After the competition, 
Glomerular proteinuria increased; however, this 
increase was only significant for albumin and creatinine 
(p<0.05). 
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Table 1: The descriptive statistical results of variable changes from before to 20 min after the competition 
Variables Before competition After competition 
Urine albumin (mgL) 0.83±0.55 3.96±3.45 
Total urine protein (mg dL) 2.72±2.32 4.58±2.87 
Urine creatinine (mg dL) 95.5±55.65 188.5±51.31 
Urine creatining to protein ratio (mg dL) 0.031±0.026 0.024±0.084 
 
Table 2: Inferential statistical results of variable changes from before 

to 20 min after the competition 
Variables t df p 
Urine albumin 2.88 9 0.018*
Total urine protein 1.44 9 0.184
Urine creatinine 3.28 9 0.009*
Urine creatining to protein ratio 0.65 9 0.532
*: The mean difference is significant at the 0.05 level 
 
Although total urine protein increased after the 
competition, it was not statistically significant (p>0.05). 
The creatinine to protein ratio non-significantly 
decreased in a small amount (p>0.05).  
 

DISCUSSION AND CONCLUSION 
 

The findings of the present research demonstrated 
that the amount of urine creatinine, total protein and 
albumin increased 20 min after the karate competition 
in young male karatekas, which was statistically 
significant  only  for  albumin  and  creatinine. Clerico 
et al. (1990) observed higher urine albumin along with 
proteinuria caused by training (Clerico et al., 1990). De 
Paolo et al. (2002) showed that urine excretion of 
proteins increased after training (De Paolo et al., 2002). 
Turgut et al. (2003) stated that the concentration of 
urine protein increased after 2 h of volleyball training 
and significant increase was observed in the 
concentration of post-exercise urine protein and urine 
creatinine in both boys and girls (Turgut et al., 2003). 
In contrast, Fouladi (2007) reported that one session of 
military parade training for 4 h in two 2-h sessions with 
15 min rest between the 2 sessions increased the 
amount of urine protein; however, this increase was not 
statistically significant (Fouladi, 2007). Khoshnam 
(1995) did not observe this significant increase 
(Khoshnam, 1995). In fact, it was in agreement with the 
non-significant increase in post-exercise total urine 
protein of the present research; but, as mentioned 
before, the significant increase of total protein has been 
proved after the training (Poortmans and Vancalck, 
1978). The difference in these results can be attributed 
to the intensity of training although training duration 
can be also considered. Nevertheless, this kind of 
proteinuria is different from the natural and 
pathological proteinuria and includes plasma protein. 
The post-exercise proteinuria is not a pathological 
proteinuria. In mild to moderate intensity exercises, 
Glomerular proteinuria is more conventional 
(Poortmans and Vancalck, 1978). In other words, in the 
proteinuria after mild to moderate intensity training, the 
increase in the glomerular permeability is the factor and 

mechanism for making proteinuria (Poortmans and 
Vancalck, 1978). The reason for this phenomenon can 
be justified in different ways due to hemodynamic 
changes, charge disorders and hormonal effects. Some 
studies have supported renal artery stenos is in renal 
blood flow caused by adrenaline and nor adrenaline 
during training (Poortmans, 1984). Renal blood flow 
and the amount of glomerular filtration decrease by 
exercising. Consequently, there is a proportional 
increase in Filtration Fraction (FF) which leads to the 
facilitation in the transfer of big molecules into the 
tubular lumen. Also, sports increases rennin secretion 
and kallikrein intervention from quinine system which 
may increase the glomerular membrane permeability 
(Fouladi, 2007; Khoshnam, 1995). Along with 
hormonal and hemodynamic changes, loss of fixed 
negative charge from the capillary wall can intervene in 
the excretion of urine protein (Poortmans, 1985; Creeth 
et al., 1963). Zambraski et al. (1981) analyzed changes 
in renal sialic acids and pointed out that training 
decreases glomerular electrostatic barrier and can 
justify a part of increase in the macro-molecular 
glomerular  crossing (Zambraski et al., 1981). Sentürk 
et al. (2007) and Kocer et al. (2008) reported an 
increase in the excretion of post-exercise urine proteins 
(Sentürk et al., 2007; Kocer et al., 2008). Although 
some findings have not observed statistical increase in 
the excretion of post-exercise urine protein (Fouladi, 
2007), it seems to be related to the intensity of training. 
Poortmans and Vancalck (1978) demonstrated that 
proteinuria was almost removed 45 min after training 
(Poortmans and Vancalck, 1978). Previous findings 
have also supported that protein excretion via urine is 
an unstable stage with the half-time of about 1 h (Alyea 
and Parish, 1958; Grimby, 1965; Sentürk et al., 2007; 
Poortmans and Ouchinsky, 2006; Poortmans et al., 
1989). Therefore, today, there is no evidence for 
indicating the harm of post-exercise proteinuria. 
Probably, Gardner (1956) was the first one who stated 
that sports proteinuria is different from its pathological 
syndrome (Gardner, 1956). Precise investigation of 
proteinuria is recommended in athletes. It is better to 
collect and investigate urine samples during 24 h after 
exercise. The urine creatinine to protein ratio can be 
used for evaluating 24 h urine protein excretion (Kristal 
et al., 1988). This ratio can be used for facilitating and 
starting medical considerations. Observations have 
confirmed the superiority of creatinine to protein ratio 
of the random urine sample for estimating the 24 h 
protein excretion and have found a considerable linear  
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relationship between 24 h proteinuria and creatinine to 
protein ratio (Kristal et al., 1988). The creatinine to 
protein ratio of less than 0.1, between 0.1 and 1 and 
more than 1 can be used for detecting the range of 
physiological, pathological and nephritic proteinuria, 
respectively (Kristal et al., 1988). It has been concluded 
that the creatinine to protein ratio is more reliable for 
estimating the quantity of proteinuria and can be more 
widely used (Kristal et al., 1988). Moreover, it has been 
stated that the ratio of less than 0.2 indicates proteinuria 
in the normal range and that of more than 3.5 indicates 
the nephritic range of proteinuria (Garg et al., 2004). 
Therefore, the creatinine to protein ratio can be used for 
identifying the significance of proteinuria (Saikul et al., 
2006). In the present research, a karate competition did 
not cause any significant changes in the creatinine to 
protein ratio. In fact, this ratio decreased non-
significantly and in a low amount. Moreover, since the 
findings of the present study indicated the amount of 
less than 0.1 creatinine to protein ratio for the samples 
before and after the competition, therefore, 24 h post-
exercise urine protein excretion in the present research 
had a physiological range and was very far from the 
pathological and nephritic ranges of proteinuria. 
Therefore, the proteinuria after karate competition 
cannot be harmful. In fact, all the participants of this 
study had the ratio of less than 0.1 in all their samples. 
Sports proteinuria recurs at a certain degree of athletic 
sports; however, there is no proof upon which it can be 
stated that sports proteinuria exposes the person to 
chronic renal disease. Therefore, these people do not 
need to limit their activities. The people suffering from 
sports proteinuria should be under annual medical 
experiments and investigations and no more 
investigations are required by the time the amount of 
proteinuria is fixed and no other symptoms and signs 
are   observed.   Nevertheless,   post-exercise 
proteinuria    should    be   studied   in   other   sports   
as well. 
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