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Abstract 
Urine output is the urine 24-hour volume test that measures the amount of urine produced in a day in both male and female. The possibility of gender differences in the relationship between dose and efficacy of drugs has historically been limited. The aim of this study was to evaluate the influence of gender on the pharmacodynamics of Furosemide (FUR) in adults. We measured the diuretic response to oral Furosemide. In 6 females, normal volunteers 367.2± 104.9 range from 216.0 to 518.4 ml and the mean of urine output among male after 6 hour was 468.0± 114.02 range from 302.4 to 604.8ml.  After fasting overnight, each received a single doses of Furosemide 40 mg. The end result shows was there were no statistical significant different between both genders and urine output (p > 0.05) which is  (P=0.142) .

















1. Introduction
The nephrons of the kidneys process blood and create urine through a process of filtration, reabsorption, and secretion. Urine is about 95% water and 5% waste products. Nitrogenous wastes excreted in urine include urea, creatinine, ammonia, and uric acid. Ions such as sodium, potassium, hydrogen, and calcium are also excreted Urination or micturition removes metabolic products and toxic wastes filtered from the kidneys and is a vital function of the human body.[1]
The micturition reflex requires a complex network of signals between the nervous system and the urinary tract system. Urine storage and emptying are highly dependent on these pathways. For these reasons, neurological function and anatomic abnormalities can involve many disease states such as incontinence, obstruction, or infections. Dietary habits, such as portions of vegetables, fruits and meat, as well as alcohol and caffeine consumption, can also affect the amount of urine output.[2]
Urine output is the urine 24-hour volume test that measures the amount of urine produced in a day in both genders. The amount of creatinine, protein, and other chemicals released into the urine during this period is often tested. The normal range of urine output is approximately 800 to 2,000 milliliters per day if the persona has a normal fluid intake of about 2 liters per day. [3]
Furosemide is a loop diuretic that is a white to slightly yellow, odorless, crystalline powder. The drug is practically insoluble in water, sparingly soluble in alcohol, and freely soluble in alkali hydroxides. Furosemide is commonly available as tablet preparations in doses of 20, 40, and 80 mg. [4]
The diuretic effect of orally administered furosemide is apparent within 30 min to 1 hour; maximal in the first or second hour. Furosemide is used to treat conditions with volume overload and edema secondary to congestive heart failure exacerbation, liver failure, or renal failure, including nephritic syndrome. The aim of this study was to evaluate the influence of furosemide on gender-related 24-hour urine output.

2. Literature Review

Previous research analyzed that females have a lower systemic and renal clearance of FUR as it is a loop diuretic commonly employed in clinical practice. [5] A study also reported the density of the thiazide receptor was two-folds higher in females than in males. [6]

3.  Methods
In this study there was a total number of 12 participants; 6 male and 6 female samples were collected. Gloves, urine samples and urine dipsticks were used in the laboratory. The first part contained the Bio data of the participants e.g. name, sex, age, parents, occupation, number of siblings, and history of UTI. Height, weight, blood pressure measurements were taken from the participants. Thereafter, midstream urine was collected into the sterile specimen bottles after administration of a single dose of Furosemide 40mg orally. The version software program was used for data administration and statistical analysis.

4. Results. and Statistical analysis
A total of 12 adults were tested for their urine output after administration of 40mg Furosamide; 50% were females (6/12)  and 50% were males(6/12). (Figure 1).

Figure 1: Gender among adults
The urine output was measure each hour in a 6 hour period. The mean urine output in 1st hour was 69.6±19.49ml range from 36 to 100. The mean urine output in 2nd hour was 139.2±38.99ml range from 72 to 201. The mean urine output after 3 hours was 278.4±77.99 ml range from 108 to 302.4. The mean urine output after 4 hours was 208.8±58.49 ml range from 144 to 403.2. The mean urine output after 5 hours was 348.0±97.48 ml range from 180 to 504. The mean urine output after 6 hours was 417.6±116.9 ml range from 216  to 604. (Table 1).
Table 1: Descriptive statistics of urine output measurement
	
	Mean
	Std. Deviation
	Minimum
	Maximum

	1 hr
	69.6
	19.49
	36.0
	100.8

	2 hr
	139.2
	38.99
	72.0
	201.6

	3 hr
	208.8
	58.49
	108.0
	302.4

	4 hr
	278.4
	77.99
	144.0
	403.2

	5 hr
	348.0
	97.48
	180.0
	504.0

	6 hr
	417.6
	116.98
	216.0
	604.8



The mean of urine output among females in the 1st hour was 61.2± 17.48 range from 36 to 86.4 ml while the mean of urine output among males in the 1st hour was 78.0± 19.0 range from 50 to 100 ml.  The mean of urine output among females in the 2nd  hour was 122.4± 34.97 range from 72 to 172.8 ml and the mean of urine output among males in the 2nd hour was 156.0± 38.0 range from 100.8 to 201.6 ml. The mean of urine output among females after 3  hours was 183.6± 52.4 range from 108 to 259.2 ml and the mean of urine output among males after 3 hours was 234.0± 57.01 range from 151.2 to 302.4 ml. The mean of urine output among females after 4  hours was 244.8± 69.9 range from 144.0 to 345.6 ml and the mean of urine output among males after 4 hours was 312.0± 76.01 range from 201.6 to 403.20ml. The mean of urine output among females after 5  hours was 306.0± 87.4 range from 180.0 to 432.0 ml and the mean of urine output among males after 5 hours was 390.0± 95.02 range from 252.0 to 504.0 ml. The mean of urine output among females after 6  hours was 367.2± 104.9 range from 216.0 to 518.4 ml and the mean of urine output among males after 6 hours was 468.0± 114.02 range from 302.4 to 604.8ml.
Table 2: The mean of urine output after 6 hours among both genders
	Gender
	Mean
	Std. Deviation
	t-test
	P-value

	Female
	367.2
	104.9
	-1.593
	0.142

	Male
	468.0
	114.0
	
	



The mean of urine output among females after 6 hours was 367.2± 104.9 range from 216.0 to 518.4 ml and the mean of urine output among males after 6 hours was 468.0± 114.02 range from 302.4 to 604.8ml. However, there were no statistical significant different (p > 0.05) between the two genders and urine output amount (P=0.142). (Table 2).  
5. Discussion 
For statistical analysis, an independent sample t-test was performed. The data used is not reliable due to the small sample size. When the variances were not identical, a Welch correction was employed. The p>0.05 significant level was chosen. If there were more than two mean values to compare, analysis of variance was utilized. When the F value was significant (p>0.05), the group mean was determined. The data is expressed using mean values at the beginning after administration of the first dose.  Urine output among females in the 1st hour ranged from 36 to 86.4 ml and urine output among males in 1st hour was range from 50 to 100 ml. After 6 hours of urine collecting the mean of urine output among female ranged from 216.0 to 518.4 ml and the mean of urine output among males ranged from 302.4 to 604.8ml. Therefore, there is a higher mean in urine output in males than in females. However, there was no statistically significant difference between genders and urine output amount (P=0.142). FUR showed no statistically significant difference versus control males (p > 0.05).

Diuretics are among the most commonly prescribed drugs and, although effective, they are often used to treat patients at substantial risk for complications. Although the available diuretic drugs possess distinctive pharmacokinetic and pharmacodynamics properties that affect both response and potential for adverse effects, many clinicians use them in a stereotyped manner, reducing effectiveness and potentially increasing side effects. Diuretics have many uses, such as to treat extracellular fluid (ECF) volume expansion and edema’s diuretic treatment of hypertension, kidney stones, and other conditions. Variations in pharmacodynamics may be clinically significant for medications with limited or broad therapeutic ranges. The loop diuretics Furosemide, Bumetanide, and Torsemide act from the lumen to inhibit the Na-K-2Cl co-transporter along the thick ascending limb and macula densa. Compared to other studies, FUR was reported as a drug of higher efficiencies in female. This could be explained by the lower concentration of NKCC2 found in renal homogenate from female renal medullae. In females, the amount of FUR reaching the transporters is likely sufficient to inhibit all of them, but not in males.
It has been established in humans and animals that females create more Nitrogen Oxide (NO) than males. Female kidneys exhibit increased activity of renal medullary endothelial NO synthase. Prostaglandin E2 (PGE2), a prominent consequence of the cyclooxygenase pathway in the kidney availability, as estrogens not only. These gender differences are most likely attributable to women having a higher prevalence of adverse drug reactions than men. Urinary concentration has not been proved to be a relevant parameter since the concentration of a diuretic in the final urine does not represent it at the site of action. Simply, the higher the response, the more diuretic that reaches its site of action, resulting in a constant diuretic concentration in the body.

6. Conclusion 
 	
Gender has been shown to elicit differences in drug disposition and response to therapeutic agents. Total urine output collected over a period of 6 hours for volume measurements was higher in males compared to female. Also, there was no statistically significant difference found between males and females with respect to urine flow rate, sodium, and potassium excretion rates among the treatments. 
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