


[bookmark: _Hlk106369880][bookmark: _Hlk106405767]Abstract: 

FUR is a well-known chemical anion that works as a diuretic by inhibiting ion transport by binding to the Na-K-2Cl cotransporter (NKCC2) in the thick ascending limb (TAL) resulting in excessive excretion of water along with sodium, chloride, magnesium, and calcium. FUR is a drug that is often used to treat edema, congestive heart failure, liver cirrhosis, and nephrotic syndrome. Gender has been associated to variations in drug disposition and therapeutic agent response. In male and female house mice a series of five experiments were utilized to test hypotheses concerning variables impacting excreted urine production per day. Urine was collected for twenty-four hours in metabolism cages. Male house mice discharge urine 1.5–2.0 times more frequently than females. For both sexes and mice of the identical age, daily average urine production increases with age; urine output per day is related to body mass.
In six male and six female normal volunteers, the diuretic response to oral hydrochlorothiazide, oral and intravenous furosemide was assessed on four successive days, each participant received single doses of the various diuretics or no therapy after fasting overnight. Over the next 24 hours, total urine production was collected for volume measurement and sodium and potassium content testing. Between the treatments, there was no statistically significant change in urine flow rate, sodium, or potassium excretion rates between male and female individuals.









Introduction 
A typical individual urinates between 800 and 2,000 milliliters every day. It implies that the typical urine production per hour should range from 33.3 to 83.3 ml. Something is incorrect if it does not fall within this range. The normal person must, however, consume at least 2 liters of liquid every day. These rates may vary depending on some specific circumstances. People may be hesitant or ashamed to discuss urine, despite the fact that it is really necessary. Urine is made up of water and a variety of other compounds like potassium, sodium, creatinine, and urea. Urine also contains a variety of different chemical substances. Except for the amount of urine, normal urine is free of viruses, germs, and fungus, and its color ranges from profound golden to light yellow. The critical contrast among male and female urine is that the male urine might have the testosterone metabolites while the female urine has progesterone and estrogen metabolites.4
There might be various reasons why the urine might be more than the average urine production each hour. If the person urinates more than 2.5 liters per day, it means they are urinating excessively. This might happen for a variety of reasons:
Habit and way of life. It's possible due to consuming too much fluids daily 
Medical issues that are at the root of the problem. Renal failure 
Medications. The production of urine will be increased if you use diuretics like: 
Furosemide, the active ingredient of Lasix (furosemide), is a loop diuretic (water pill). By stopping the kidneys from reabsorbing salt and water, furosemide helps in the removal of these substances from your body. It helps decrease blood pressure and minimize edema by increasing the volume of urine produced in the body. Lasix is a prescription drug that can be used with other medications. It comes in two forms: a tablet and a solution.
Materials and Methods 
The hypothesis of our lab is that there is difference between adult male and female in urine output after Lasix consumption.
In order to confirm the hypothesis, 12 candidates were asked to participate in the experiment, and their urine output was calculated each hour for 6 hours
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The first 6 candidates were all females and the last 6 candidates were all males.
We do not know for sure if the candidates are healthy or they have any disease, we will suppose that all of the applicants are in good health and have no diseases.
[bookmark: _Hlk106368658]We will be using IBM SPSS Statistics “Two independent samples t-test” to calculate and to reject or to confirm our hypothesis. 
Independent Samples t-Test (Two-tailed):  
Used when comparing the means (averages) of a quantitative variable between two groups 
Involves one quantitative and one qualitative (two categories only) variables 
 The population means of the two groups, A and B are the same (SPSS uses Group 1 or 2)

Result and Statistical Analysis 
	Group Statistics

	
	Gender
	N
	Mean
	Std. Deviation
	Std. Error Mean

	6 hours
	female
	6
	367.2000
	104.93244
	42.83849

	
	male
	6
	468.0000
	114.02400
	46.55010
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Summary table 
	
	Group 
	N
	Mean 
	Std. Deviation
	t-value 
	P-value
[Sig.(2-tailed)]
	Mean 
Difference 
	95% Cl of the Difference 


	6 hours 
	Female
	6
	367.2
	42.8
	-1.59
	0.142
	-100.8
	lower
	upper

	
	Male 
	6
	468
	46.5
	
	
	
	-241.7
	40.1
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Decision: fail to reject the null hypothesis 
Since P-value is greater than 0.05, deviation from null hypothesis is not significant statically, thus we fail to reject the null hypothesis.
There are no significant deviations in urine output between males and females.
The data was inconclusive

Discussion 
[bookmark: _Hlk106368569]There is difference between adult male and female in urine output after Lasix consumption.
[bookmark: _Hlk106399364]FUR is a well-known chemical anion that works as a diuretic by inhibiting ion transport by binding to the Na-K-2Cl cotransporter (NKCC2) in the thick ascending limb (TAL) resulting in excessive excretion of water along with sodium, chloride, magnesium, and calcium. FUR is a drug that is often used to treat edema, congestive heart failure, liver cirrhosis, and nephrotic syndrome. Circulatory collapse, thromboembolic episodes, ototoxicity, hearing damage, deafness, vertigo, and tinnitus have all been documented as side effects of FUR hypotension2.
Recent study was done on rats showed that sex modifies the pharmacokinetics of organic anions. Female rats display a lower p-amino Hippurate and furosemide (FUR) clearance as a consequence of their lower renal clearance. This is mediated, at least in part, by the lower abundance of the renal organic anion transporter (OAT1) in female rats as compared with male rats2.
[bookmark: _Hlk106399596][bookmark: _Hlk106399644]In male and female house mice, a series of five experiments were utilized to test hypotheses concerning variables impacting excreted urine production per day (Mus domesticus). Urine was collected for twenty-four hours in metabolism cages. Male house mice discharge urine 1.5–2.0 times more frequently than females. For both sexes and mice of the identical age, daily average urine production increases with age; urine output per day is related to body mass. Estrus females generate more urine than diestrus females. During the latter two-thirds of pregnancy, urine production per day increases and remains high during breastfeeding. Over the spectrum of densities investigated, neither sexes' urine production per day is affected by density. In male mice, castration lowers daily urine output, whereas ovariectomy in female mice has no effect on urine production rates. Female mice have no influence on the amount of urine produced by dominant males compared to subordinate males. The findings might have implications for our knowledge of house mice's functional and ecological usage of urine3. 
[bookmark: _Hlk106399476][bookmark: _Hlk106399836][bookmark: _Hlk106399956]Gender has been associated to variations in drug disposition and therapeutic agent response. In six male and six female normal volunteers, the diuretic response to oral hydrochlorothiazide, oral and intravenous furosemide was assessed. On four successive days, each participant received single doses of the various diuretics or no therapy after fasting overnight. Over the next 24 hours, total urine production was collected for volume measurement and sodium and potassium content testing. Between the treatments, there was no statistically significant change in urine flow rate, sodium, or potassium excretion rates between male and female individuals. When the natriuretic response was corrected for the mg/kg of intravenous furosemide dosage administered, however, the natriuretic response was significantly reduced, male participants excreted more sodium at a greater peak rate than female ones. The findings of this study show that the natriuretic response to diuretics differs depending on gender. More research is needed to determine if the gender difference is due to changes in drug metabolism, disposition, or intrinsic diuretic responsiveness at the site of action.5
Despite these beliefs, the experiment isn't entirely accurate because we only had 12 participants and therefore don't know their health status or BMI. Also, we do not know for sure if the female participants were pregnant. The release of large volumes of dilute urine with low acidity, along with the pressure of the uterus on the bladder, causes frequent urination and nocturnal voiding in early pregnancy. As the pregnancy progresses, less urine is discharged.
Conclusion:
[bookmark: _Hlk106368718]Furosemide is a loop diuretic, oral tablet is a prescription drug that’s available as the brand-name drug Lasix, Loop diuretics inhibit NaCl reabsorption in the TAL specifically. Loop diuretics are the most effective diuretic medications now available because to this segment's high NaCl absorption capacity and the fact that their diuretic activity is not restricted by the formation of acidosis, as is the case with carbonic anhydrase inhibitors1. Our hypothesis was there is difference between adult male and female in urine output after Lasix consumption, and after we performed the “two independent samples t-test”.
We arrived to the conclusion that there is actually difference between adult male and female in urine output after Lasix consumption. 
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  1hr  2hrs  3hrs  4hrs  5hrs  6hrs 

1  50.4  100.8  151.3  201.6  252  302.4 

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 

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 
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t-Test: Two-Sample Assuming Unequal Variances 

Females 6 hrs Males 6hrs

Mean 367.2 468

Variance 11010.816 13001.472

Observations 6 6

Hypothesized Mean Difference 0

df 10

t Stat -1.593380088

P(T<=t) one-tail 0.071079623

t Critical one-tail 1.812461123

P(T<=t) two-tail 0.142159246

t Critical two-tail 2.228138852
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