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   ABSTRACT
Background: Exercise leads to progressive loss of water and electrolyte from the body as sweat is secreted to promote heat loss and cool the body. Prolonged exercise could lead to alteration in electrolyte concentrations and this could negatively affect physiological processes. This study was aimed at assessing urine specific gravity, renal function and electrolyte disturbances among football players training at the football field in Rivers State university. A total of one hundred (100) footballers training at different football pitch in Rivers State University were involved in the study after prior informed consent was gotten from them. Blood samples were collected from all the subjects prior to the exercise from antecubital veins while post-exercise blood samples were collected within 5 minutes after the exercise. The blood samples were processed and analyzed for serum electrolytes, urea and creatinine using standard spectrophotometric methods, while the anion gap was calculated from the value of serum electrolytes obtained. Urine samples were also collected pre- and post- exercise and analyzed for specific gravity using the combi-10 lateral dipstick. Data was statistically analyzed using Statistical Package for the Social Sciences (SPSS) version 24. Results show no significant difference in mean concentrations of serum electrolytes (Na+, K+, Cl- and HCO3-), anion gap, urea and creatinine levels in pre exercising subject’s samples when compared with the post exercising samples (P> 0.05). However, the mean levels of the urine specific gravity increased significantly in post exercise period when compared with the pre exercising condition (P < 0.05). The findings of this work suggest that footballers have normal renal function, however they are dehydrated after some hours of soccer as seen in their elevated urine specific gravity. Players are therefore encouraged to increase fluid intake after soccer to maintain adequate hydration status necessary for optimal physiological processes.
Key Words: Urea, creatinine, Sodium, Potassium Chloride Anion gap, Specific gravity
[bookmark: _GoBack]


1. Introduction
Soccer, also known as football in most parts of the world, is a team sport played between two teams of 11 players each. The sport is known for its fast pace, teamwork, and strategic play, making it the most popular sport globally (1), enjoyed by millions of players and fans. In course of play, the players often run as fast as possible, thereby exercising their body. The high metabolic rates sustained by soccer players during training and match-play cause sweat to be produced in both warm and temperate environments (2), as a result of increased body temperature and concomitant sweating to cool the body. Sweat arising from exercise leads to progressive loss of water and electrolyte from the body as sweat is secreted to promote heat loss and cool the body. Prolonged exercise could lead to alteration in electrolyte concentrations and this could negatively affect physiological processes by means of dehydration. Dehydration and electrolyte disturbances are among the possible cause of sudden cardiac death in soccer players (3). Dehydration can also impair mental and on-field performance in soccer athletes (4). Electrolytes are an essential component in numerous physiological processes, including blood volume and osmotic regulation, myocardial rhythm and contractility, acid–base balance, blood coagulation, muscle contraction. Electrolytes also play crucial roles in the body, especially for athletes who undergo intense physical exertion. Sodium, Potassium and Chloride regulate the movement of fluids between different compartments in the body (cells, blood, and tissues) (5). The renal system is saddled with the responsibility of regulating fluid and electrolyte balance and abnormalities in the renal function will negatively influence effective fluid and electrolyte balance and disrupt the body’s physiological status. Studies on the renal function and electrolyte balance of footballers is few in this locality, this research is therefore designed to explore the fluid and electrolyte balance of footballers and also assess their renal function.

2. Methodology
2.1 Experimental Design: 
This is an observational study with a prospective cohort study design conducted in Port-Harcourt, Rivers State. The study was carried out among random footballers training at the football field of the Rivers State University. A total of one hundred (100) footballers were involved in the study. Convenient sampling technique was used to recruit participants in the study. Ethical approval was obtained from the Office of the Research Ethics Committee of the Rivers State Health Management Board, with approval number RSHMB/RSHREC/2024/112. The subjects were informed about the study and oral consent was obtained from those interested. A well-structured questionnaire was employed to collect important information from each participant. 
2.2 Blood sample collection: 
Five (5) ml of venous blood was collected aseptically from each participant and dispensed into lithium heparin anticoagulant bottle. Pre-exercise blood samples were collected from all the subjects 15 minutes before the soccer session from the antecubital veins with the subjects in sitting position. Post exercise blood samples were collected within 10 minutes after the soccer session before the subjects drinks any fluid. The samples were spun and plasma separated.  The plasma was stored frozen until the time for analysis. Urine samples were collected from the footballers before the soccer session and after the session into clean sample containers and analyzed immediately on arrival to the laboratory.
2.3 Sample Analysis: 
Spectrophotometric method was employed in the analysis of Serum electrolytes using reagents obtained from Spectrum Diagnostics Egypt. Enzymatic method was used for the analysis of urea while Jaffe’s method was used for the analysis of serum creatinine using kits obtained from spectrum Diagnostics Egypt. The specific gravity of the urine was determined using the Combi-10 lateral flow dipstick.
2.4 Statistical Analysis: 
Data was statistically analyzed using Statistical Package for the Social Sciences (SPSS) version 24. All data were expressed as Mean ± Standard Deviation (SD). Statistical analysis of before exercise and after exercise data was performed by Paired Student t-test while multiple comparisons was done using Tukey Post Hoc test. Result was considered statistically significant at 95% confidence interval (p≤0.05).
3. Result 
The demographic data of the subjects including age and state of origin are shown in table.1 below. The age frequency of the subject showed 40% (40) were within the age range of 18-24 years, 40% (40) between 25-30 years, while 20% (20) were within the age range of 31-35 years. The mean age of the subjects is 26 ± 4.64 years. 44% (44) of the subjects were all natives of Rivers state, 24% (24) were from Imo state, 8% (8) were from Abia, 8% (8) from Anambra, 85% (8) from Enugu, while 4% (4) were from Akwa Ibom and 4% (4) from Ebonyi state







Table 1 Demographic data of the players
	Demographic Data 
	Number (%)

	Age (Years)
18-24
25-30	
31-35

	
40 (40%)
40 (40%)
20 (20%)
Mean age = 26 ± 4.64 years

	State Of Origin
Rivers State
Imo State
Abia State
Anambra State
Enugu State
Akwa Ibom State
Ebonyi State
	
44 (44%)
24 (24%)
8 (8%)
8(8%)
8 (8%)
4 (4%)
4 (4%)






The results of the mean serum level of electrolytes (sodium, potassium, bicarbonate and chloride), anion gap, urea, and creatinine and urine specific gravity pre-exercise and post-exercise are shown in table 2 below. It reveals no significant difference in the levels of serum electrolytes (Na+, K+, Cl- and HCO3-), anion gap, urea and creatinine. However, the urine specific gravity shows a statistically significant elevation of the post-exercise sample when compared with the pre-exercise sample with p-value <0.05 


Table 2 Mean serum levels of electrolytes, urea, creatinine and specific gravity of urine
	Analyte
	Pre-exercise (mmol/L)
	Post-exercise (mmol/L)
	P-value
	Remark

	Na+
	141.68 ± 1.92
	139.48 ± 6.55
	0.107
	NS

	K+
	4.17 ± 0.40
	4.10 ± 0.41
	0.067
	NS

	Cl-
	98.78 ± 1.32
	97.35 ± 4.47
	0.122
	NS

	HCO3-
	25.19 ± 1.35
	24.98 ± 1.69
	0.303
	NS

	Anion Gap
	21.89 ± 1.60
	21.26 ± 2.87
	0.162
	NS

	Urea
	4.82 ± 1.53
	5.19 ± 1.27
	0.157
	NS

	Creatinine
	99.14 ± 9.52 (µmol/L)
	100.08 ± 10.95 (µmol/L)
	0.494
	NS

	Urine Specific Gravity
	1.015 ± 0.003*
	1.020 ± 0.004*
	≤0.05
	S


NS– Not Significant, S– Significant, HCO3-- Bicarbonate, Cl-- Chloride, K+- Potassium, 
Na+ - Sodium

4. Discussion
This study is aimed at surveying the electrolyte levels of athletes before and after exercise and also to check for kidney function by assessing the subject’s urea, creatinine and urine specific gravity levels. The result in Table 2 shows that there was no significant difference in mean concentrations of serum electrolytes (Na+, K+, Cl- and HCO3-), urea and creatinine levels in pre-exercising samples of the subjects when compared with their post-exercising sample (P>0.05). This is in accordance with the findings of (6) and (7) who both reported no statistically significant difference in the mean concentrations of electrolytes, urea and creatinine. That the participants show normal and no significant changes in the electrolytes and urea is an indication that the participants have normal renal function hence the renal function markers are within normal limits. However, some authors have reported variations in fluid and electrolyte balance following exercise. The effect of physical exercise on serum electrolytes is more pronounced when the exercise is prolonged (8). This is particularly seen in endurance athletes who exercise for two or more hours. Heat, atmospheric conditions and intensity of the exercise are also important factors that contributes to the variations of serum electrolytes during physical exercise. The rate of sweating depends on many factors and is increased in proportion to the work rate and the environmental temperature and humidity (7). Considering the anion gap, our finding showed no significant difference in the mean value of the anion gap before and after the exercise. This finding is expected because the electrolytes remained significantly unchanged post exercise. Although the pre-exercise concentration of the anion gap is slightly increased, but this increase was not significant (9) which can be attributed to chronic exposure to physical exertion which might up regulate processes like anaerobic metabolism, which temporarily increases unmeasured anions (e.g., lactate or ketoacids). Conversely, the mean levels of the specific gravity of the urine increased significantly in the post-exercise sample when compared with their pre-exercise sample with P value < 0.05 (table 2). This elevated urine specific gravity indicates dehydration of the players following fluid loss in form of sweat which increases plasma osmolality. This result agrees with the study of (10). The increased loss of fluids from the body due to intense sweating can also result to negative consequences (11) in sports performance and some cases even serious complications for the human body, such as heatstroke (12). Dehydration during exercise can cause a reduction in cardiac output due to reduced stroke volume and a reduction in blood pressure, factors that result in a reduced ability to continue high-intensity exercise (13). It is pertinent therefore that players should always maintain adequate hydration at all times to avert the consequences of dehydration.
5. Conclusion
The findings of this work suggest that footballers are dehydrated after some hours of soccer as seen in their elevated urine specific gravity. Players are therefore encouraged to increase fluid intake with sufficient electrolyte to ensure no imbalance occurs so as to prevent abnormal physiological events that may be life threatening.
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