
                                           	


The correlation between the gender and the effect of 
   Furosemide

Abstract:	
The relationship between gender differences and the effect of furosemide on the amount of urine output have very few studies. The aim of the current study is to discover how the effect of furosemide would vary between males and females. The process of urine formation, factors that affect urine output, and also many variations between males and females such as body mass index (BMI) and hormonal differences would be discussed later in this study. The pharmacokinetics and pharmacodynamics of furosemide, how it causes diuresis, and how it is used in the treatment of many conditions will be also included in this study.











Introduction :
In a normal healthy and hydrated person, the body produces about 1-2 liters of urine per day (1-1.5 ml per minute).1 Most of the urine production over the day occurs in the waking hours and only 20-30% of the urine is produced during sleep (Wilson,1990).1,2 The formation of urine in the human body involves three stages process: Filtration, reabsorption, and secretion.1
People presented with edema, hypertension, and hyperkalemia are treated using diuretics because these drugs cause diuresis and so help to relieve those symptoms.3
The aim of this study is to discover more about the hypothesis which is whether the amount of urine output is higher in males than in females after consumption of Lasix, as there are very few studies on this topic.
Drugs that increase the volume of the urine are called diuretics, the main role of these drugs is to block specific transporters in the renal tubules to treat many irregularities in electrolytes composition and fluid volume.3 There are many classes of diuretics such as carbonic anhydrase inhibitors, SGLT2 inhibitors, loop diuretics, thiazides, potassium-sparing diuretics, osmotic diuretics, and vasopressin (ADH) antagonists.4 A new effective loop diuretic named furosemide (another name is Lasix), its principal site of action is the thick ascending limb of the loop of Henle of the kidney. Water and sodium loss at this segment is very high, so they are called high ceiling diuretics because they are potent.4 The mechanism of action of furosemide involves the inhibition of sodium, potassium, and two chlorides co-transport system in the thick ascending limb of the loop of Henle leading to inhibition of the active reabsorption of sodium ions, chloride ions, and potassium ions.4 It also enhances the excretion of calcium, magnesium, halides, and hydrogen. Furosemide increases prostaglandins (PGE2) and prostacyclin (PGI2) which causes vasodilation and sequentially it raises the renal blood flow and the glomerular filtration rate.4 It can be administered via both oral and parental routes. Furosemide is well absorbed from the gastrointestinal tract, along with the help of the organic acid secretory system it is secreted into the lumen of the proximal convoluted tubules of the kidney.4 This study focuses on the hypothesis which is whether the amount of urine output is higher in males than in females after consumption of Lasix.

Methodology : 
The study involved 12 participants including 6 males and 6 females; all the participants were healthy and well fit. The participants were administered 40 mg of Furosemide and were evaluated for the amount of urine output every hour for 6 hours. The statistical test used was the independent sample t-test.
The following equation was used to measure the urine output :
Urine output = (amount of urine/number of hours) / weight of patient in kg
                             
Results and Statistical analysis :
	Subjects
	Urine Output (mL)
	

	 
	1 hr
	2hrs
	3hrs
	4hrs
	5hrs
	6hrs
	 

	1
	50.4
	100.8
	151.2
	201.6
	252
	302.4
	Female

	2
	64.8
	129.6
	194.4
	259.2
	324
	388.8
	

	3
	72
	144
	216
	288
	360
	432
	

	4
	36
	72
	108
	144
	180
	216
	

	5
	57.6
	115.2
	172.8
	230.4
	288
	345.6
	

	6
	86.4
	172.8
	259.2
	345.6
	432
	518.4
	

	7
	72
	144
	216
	288
	360
	432
	Male 

	8
	64.8
	129.6
	194.4
	259.2
	324
	388.8
	

	9
	100.8
	201.6
	302.4
	403.2
	504
	604.8
	

	10
	86.4
	172.8
	259.2
	345.6
	432
	518.4
	

	11
	50.4
	100.8
	151.2
	201.6
	252
	302.4
	

	12
	93.6
	187.2
	280.8
	374.4
	468
	561.6
	




	Group Statistics

	
	Gender
	N
	Mean
	Std. Deviation
	Std. Error Mean

	Urine output after 6 hours of administration of Lasix
	Male
	6
	468.000
	114.0240
	46.5501

	
	Female
	6
	367.200
	104.9324
	42.8385



	Independent Samples Test

	
	Levene's Test for Equality of Variances
	t-test for Equality of Means

	
	F
	Sig.
	t
	df
	Sig. (2-tailed)
	Mean Difference
	Std. Error Difference
	95% Confidence Interval of the Difference

	
	
	
	
	
	
	
	
	Lower
	Upper

	Urine output after 6 hours of administration of Lasix
	Equal variances assumed
	.208
	.658
	1.593
	10
	.142
	100.8000
	63.2617
	-40.1559
	241.7559

	
	Equal variances not assumed
	
	
	1.593
	9.932
	.142
	100.8000
	63.2617
	-40.2874
	241.8874




The statistical test used for the analysis was the Independent sample T-test using SPSS.
The mean urine output in males (468.000) is higher than that of the females (367.200), and the sample size is very small.
Null hypothesis: Urine output is equal in an adult male and an adult female after consumption of Lasix.
Alternative hypothesis: Urine output is higher in an adult male than an adult female after consumption of Lasix
The p-value = 0.142 which is greater than 0.05 implies that the results are not statistically significant and indicates strong evidence for the null hypothesis. This means that we reject the alternative hypothesis and retain the null hypothesis.
[bookmark: _GoBack]The normality, equal variance, and independence assumptions have been met.
Discussion :
Hormones differentiate between males and females. Women and men generally have the same hormones (testosterone, estrogens, and progesterone) but their sites of production and concentrations in the blood are different.1 Many factors can affect the formation of urine such as when the fluid loss of the body is much more than the fluid intake, it will lead to a dry mouth and the brain will interpret it as the sensation of thirst.1 The hypothalamus will be activated when the amount of solutes in the blood is higher and yields the desire to drink to maintain homeostasis.1 If this mechanism does not occur, then the urine will become very concentrated.1 In contrast if there is an excessive fluid intake, it will increase the glomerular filtration rate and the urine would be more dilute.1 Blood pressure also affects urine production by the juxtaglomerular cells which are very sensitive to changes in the blood pressure and the main role of these cells is to initiate the renin-angiotensin-aldosterone system (RAAS) which regulates the blood pressure.1 The mechanism of this system starts when the renin acts on the angiotensinogen in the liver to convert it into angiotensin I, then angiotensin I is converted into angiotensin II, and finally, this angiotensin II stimulates the adrenal cortex to aldosterone which increases water and salt reabsorption in the distal tubules of the kidney.1 Eventually, the blood pressure becomes normal and the renin production stops at this moment.1
If the body temperature increased for any reason will lead to the constriction of the renal arteries, which causes a decreased blood supply to the kidney and hence reduces the glomerular filtration rate and blood pressure.1 This triggers the renin-angiotensin-aldosterone system and increases water reabsorption.1 On the other hand, if the temperature decreases; it will cause dilatation of the abdominal vessels, more blood enters into the renal arteries, and causes increased glomerular filtration rate so which increases the urine production.1
Biologic variation between men and women can alter the response of the body to any drug.5 As men have a larger body size compared to women, this causes a higher volume of distribution and more clearance.5 Any alterations in gastric pH, gastrointestinal tract motility, and activity of enzymes will affect the body’s response to the drug.6 Less gastric acid is secreted by women so they have slower gastrointestinal transit than men.6 
Conclusion :
Furosemide is a loop diuretic, it reduces edema, and it even causes salt and water retention. The study selected 6 males and 6 females, furosemide was administered to all participants at an equal dose and all of them were healthy. Results of urine output after administration of furosemide were measured at 6 hours. Using the SPSS, the statistical test used for the analysis was the Independent sample T-test.  Despite all the variations between males and females; Urine output in both males and females is equal after the administration of furosemide. To promote safe practices and limit adverse effects, practitioners must be aware of updates relating to the contraindications and indications mechanism of action, adverse effects, and toxicity of furosemide. There must be more studies about this correlation that may help to make the indications of furosemide more specific and accurate.
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