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Abstract:
Furosemide is a loop diuretic that is used in patients with edematous conditions to help in increasing their urine output volume and help them to lose the excess water in their body by acting in the co-transport channel (Na k cl) in the thick ascending loop of Henle, However, the difference of furosemide effect on urine output between males and females is still unclear, therefore this report aims to assess this difference. urine output was measured in a group of males and females at 6 hours after the administration of 1 liter of water and a 40 mg of furosemide and analyzed statistically by using the two independent sample t-test and by measuring the p-value











  








Introduction  
The urinary system consists of 4 main organs (kidneys, ureters, urinary bladder, and urethra) and its primary function is urine formation which occurs through a series of events including: 
1-glomerular filtration, which occurs in the glomerulus of the nephrons, and refers to the process of ultrafiltration of the plasma (1)
2-tubular reabsorption and secretion: which occur in the tubules of the nephron (Proximal convoluted tubule, Distal Convoluted Tubule, loop of Henle, and the collecting ducts), and different substances are reabsorbed by different parts (all of the glucose and amino acids and most of bicarbonate and sodium, are reabsorbed in PCT, while most of the water is reabsorbed in the thin descending loop of Henle while( Na, K,2CL) are reabsorbed in the thick ascending loop of Henle which will also result in para-cellular reabsorption of calcium and magnesium in this part Also, some of sodium and chloride are reabsorbed in the DCT along with the calcium - sodium exchange which is under the effect of parathyroid hormone And finally, the collecting ducts which are affected by aldosterone and ADH are responsible for the handling of urea, usually only1.5 liter of the 180 L that have been filtered, is excreted in urine (less than 1%) (1,2)  
3- urine excretion, which equals filtration – {reabsorption + secretion} (1)
In general, healthy people usually have a range (urine output from 800ml/dl to 2000 ml /dl per 24 hours) and its range because it’s affected by the daily water intake (1), and it found that water consumption and urine production are higher in females (3) in addition to that the amount of urine output may also be affected by the health state for example (it increased in patients with diabetes insipidus and decreased in patients with SIADH) (2)
moving to the loop diuretics which are a class of drugs that are used to increase urine output in patients who have oedematous conditions such as (liver cirrhosis and congestive heart failure) and it also used in patients with resistant hypertension (2,4) 
The most commonly used loop diuretic is furosemide which is known as Lasix (4) And this drug act mainly on the thick ascending loop of Henle and it inhibits the cotransport system of (Na, K,2Cl) and it can be given orally or parentally (2.4)
The exact purpose of this report is to know if there is a difference in furosemide effect on urine output between males and females 

Materials and methods:
In this study, there were 12 participants that have been collected from both genders 6 males and 6 females, after giving them 1 liter of water and 40 mg of furosemide (for each), and urine output was measured every 1 hr for 6 hours, the urine output was measured by this equation (amount of urine in mg/dl per hours divided by weight in kilograms)  
Statistics: statistical analysis was made by using the SPSS program and Microsoft excel, first, the writers calculate the mean that is calculated by this equation (the summation of values divided by its number) then they use the two independent sample t-test in the SPSS and they use this test specifically because it’s the type of test that is used to compare between two variable means when one is qualitative (gender) and the other is quantitative (urine output)  
after that they put the variables on the variable view page and they give codes (1 for males and 2 for females) then they press analyze and they choose the type of test they need, then they enter the variables (gender) and (urine output) then they press ok to see the results , and finally they determine the p value to know if the difference is statically significant or not , if the p value is > 0.05 so the results are statically insignificant while if its <0.05 then the results are statistically significant 
  



Results and discussion 
[Table 1]: means of data in males and females: 
	
	gender
	Number 
	mean
	St deviation 
	Std error mean 

	Urine output 
	Male
	6
	468.000
	114.024
	46.550

	
	Female 
	6
	367.2000
	104.932
	42.838



[Table 2]: results of p-value 
	
	f
	sig
	t
	df
	Sig 2 tailed (p value)
	Mean difference
	St error diff 

	Urine output
	Equal variance assumed 
	.208
	.658
	1.593
	10
	.142
	100.800
	63.261

	
	Equal variance not assumed 
	
	
	1.593
	9.932
	.142
	100.800
	63.261




The mean of the male group is 468.00 which is larger than that of the female which is 367.20 which indicates the males produce more urine output but these results are statistically insignificant and we will reject the null hypothesis because the p-value is larger than 0.05, and this statistical result may occur because the data are not a true data or it may occur because the sample size is too small and at this point, the assumption also can’t be used and according to that more studies should be done on a larger sample to know if there a significant relationship between the effect of this drug and the gender, also some other information should be added such as the age, the health state, the BMI the smoking status the water intake and the route of the drug administration because all these factors may affect the result 
Also, there is a study made on rats that interfere with the means result, the study said that the natriuretic, kaliuretic, and diuretic responses to furosemide were significantly increased in female rats, and the efficacies were also higher in female rats than male rats (5) 
and also, there is another study in rats about the kidney morphology which said that (differences were found in the volume of distribution among the kidney zones, the cortex was larger in males than in females, whereas the medulla was conspicuously larger in females than in males. the greater volume of the cortex in males was mainly due to more extensive development of the proximal tubule (6) and that may also be a reason for the different effects between males and females 


Conclusion: 
In brief, urination is a physiological process that occurs to help us excrete the waste products, and it’s affected by many factors such as water intake and some hormones such as ADH, and furosemide (Lasix) is a loop diuretic that is used to increase the urine output in patients with oedematous conditions for example in heart failure and liver cirrhosis, in addition to that its effect between both genders is found to be not significant and there is a just few studies that said that the effect of furosemide is more efficient in females, and according to this point more studies should be done to know the exact effect of this drug on both genders and to know if  it’s affected by other factors or not 
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