[image: ][image: ]Libyan International Medical University
      Faculty of Basic Medical Science



There is Difference Between Adult Male and Female in Urine Output After Lasix Consumption



Student Name: Ahmed Hussin Farhat 
Student Number: 2397
Supervisor: Dr. Basma Elgatany 
Assistant by: Dr. Ahmed Algaibani









    Abstract 

Gender disparities in pharmacological development and therapeutic treatment response have been documented. The diuretic response of oral furosemide was tested in six male and six female normal volunteers. A single dosage of furosemide was administered to each subject. Total urine output was collected for volume assessment during the following 6 hours, with male urine output (468.0) being higher than female urine output (367.2), and urine output quantity (P=0.142) in relation to pee flow rate, among the treatments. There were no statistically significant differences between male and female participants.















Introduction
The volume of filtrate generated by both kidneys per minute is the glomerular filtration rate (GFR). The heart pumps around 5 liters of blood every minute under normal conditions. The kidneys filter around 20% of the blood, or one liter. This liter generates around 125 mL/min filtrate in males (range of 90 to 140 mL/min) and 105 mL/min filtrate in women (range of 80 to 125 mL/min) on average. For men, this equates to 180 L/day and for women, it equates to 150 L/day. 99 percent of the filtrate is returned to the circulation by reabsorption, resulting in just 1–2 liters of urine generated each day.1

Urine production is a semi-reliable indicator of fluid balance. Dehydration from not drinking enough fluids and experiencing vomiting, diarrhea, or fever are some of the factors that impact urine volume per day. Blockage of the whole urinary system, such as from an enlarged prostate Anticholinergics, antibiotics, and diuretics are examples of medications. Causes that are less prevalent include Loss of blood Shock caused by a severe illness or another medical condition 2

Furosemide (FUR) is a loop diuretic used to treat fluid retention caused by heart failure, liver scarring, or renal illness. It can also be used to treat high blood pressure. It is a diuretic that has the potential to cause dehydration and electrolyte imbalance. It works by binding to the chloride transport channel and inhibiting the luminal Na-K-Cl transporter in the thick ascending limb of the loop of Henle, causing more sodium, chloride, and potassium to remain in the urine.

Standing lightheaded, ringing in the ears, and light sensitivity are all common adverse effects. Electrolyte problems, low blood pressure, and hearing loss are all possible adverse effects of furosemide. It can also induce gout due to hyperuricemia. Hyperglycemia is another typical complication.3 







Materials 

In this study, urine samples were taken from 12 healthy adult volunteers, six males and six females. The participants' bio data included their name, sex, age, and parents' employment. Height, weight, and blood pressure were all taken into account. After that, midstream pee had to be collected into the sterile sample containers that were provided. Another material was used, including masks and gloves, urine samples, urine dipsticks, and administration of each gender by giving them 40mg of Lexis orally, followed by a 24-hour observation period. The chi-square statistic test was performed to compare a model to real observed data, and the statistical software version software application was utilized for data administration and statistical analysis.
   Results and Discussion : 

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

	1
	female
	50.4
	100.8
	151.2
	201.6
	252
	302.4

	2
	female
	64.8
	129.6
	194.4
	259.2
	324
	388.8

	3
	female
	72
	144
	216
	288
	360
	432

	4
	female
	36
	72
	108
	144
	180
	216

	5
	female
	57.6
	115.2
	172.8
	230.4
	288
	345.6

	6
	female
	86.4
	172.8
	259.2
	345.6
	432
	518.4

	1
	male
	72
	144
	216
	288
	360
	432

	2
	male
	64.8
	129.6
	194.4
	259.2
	324
	388.8

	3
	male
	100.8
	201.6
	302.4
	403.2
	504
	604.8

	4
	male
	86.4
	172.8
	259.2
	345.6
	432
	518.4

	5
	male
	50.4
	100.8
	151.2
	201.6
	252
	302.4

	6
	male
	93.6
	187.2
	280.8
	374.4
	468
	561.6



We will run the moderation test to find out whether the data follows a normal distribution or not by means of the Kolmogorov-Smirnov or Shapiro-Wilk test By performing the moderation test, we get the following results:


	Tests of Normality

	 
	Kolmogorov-Smirnova
	Shapiro-Wilk

	
	Statistic
	df
	Sig.
	Statistic
	df
	Sig.

	1hr
	.139
	12
	.200*
	.972
	12
	.927

	2hrs
	.139
	12
	.200*
	.972
	12
	.927

	3hrs
	.139
	12
	.200*
	.972
	12
	.927

	4hrs
	.139
	12
	.200*
	.972
	12
	.927

	5hrs
	.139
	12
	.200*
	.972
	12
	.927

	6hrs
	.139
	12
	.200*
	.972
	12
	.927



It is clear from the table that the significance value of the Kolmogorov-Smirnova test reached (0.2), which is a value higher than (0.05), and the significance value of the Shapiro-Wilk test reached (0.927), which is a value higher than (0.05), which means that the data follow Normal distribution, for all hours.
Thus, we will use an Independent-Samples T Test on the sample to determine the differences between the mean of the two groups.


1- Are there any statistically significant differences between the average urine output of adult males and adult females after taking Lasix in the first hour?
Null hypothesis H0: The average urine output of an adult male when taking Lasix after the first hour is equal to the average urine output of an adult female.
Alternative Hypothesis H1: The average urine output of adult males when taking Lasix after the first hour is not equal to the average urine output of adult females.

	Group Statistics

	sex
	N
	Mean
	Std. Deviation
	Std. Error Mean

	1hr
	male
	6
	78.0000
	19.00400
	7.75835

	
	female
	6
	61.2000
	17.48874
	7.13975







	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

	1hr
	Equal variances assumed
	.208
	.658
	1.593
	10
	.142
	16.80000
	10.54362
	-6.69266
	40.29266

	
	Equal variances not assumed
	 
	 
	1.593
	9.932
	.142
	16.80000
	10.54362
	-6.71456
	40.31456



Summary of results and commentary for the Independent Samples T Test
	Calculated T value
	degree of freedom (df)
	sample average
	Significant value (Sig.)

	
	
	male
	female
	

	1.593
	10
	78.00
	61.2
	0.142



We note from the test results that the significance value equals (0.142), or 14.5%, which is greater than the level of significance 5%. Hence, we accept the null hypothesis that the average urine production for adult males when taking Lasix after the first hour is equal to the average urine production for adult females, meaning that the differences which are insignificant between them.

2- Are there statistically significant differences between the average urine production of adult males and adult females after taking Lasix after two hours.
Null hypothesis H0: The average urine output of an adult male when taking Lasix after two hours is equal to the average urine output of an adult female.
Alternative Hypothesis H1: The average urine output of adult males when taking Lasix after two hours is not equal to the average urine output of adult females. 
Group Statistics
	sex
	N
	Mean
	Std. Deviation
	Std. Error Mean

	2hrs
	male
	6
	156.0000
	38.00800
	15.51670

	
	female
	6
	122.4000
	34.97748
	14.27950



	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

	2hrs
	Equal variances assumed
	.208
	.658
	1.593
	10
	.142
	33.60000
	21.08725
	-13.38532
	80.58532

	
	Equal variances not assumed
	 
	 
	1.593
	9.932
	.142
	33.60000
	21.08725
	-13.42912
	80.62912



Summary of results and commentary for the Independent Samples T Test
	Calculated T value
	degree of freedom (df)
	sample average
	Significant value (Sig.)

	
	
	male
	female
	

	1.593
	10
	156.00
	122.40
	0.142



We note from the test results that the significance value equals (0.142), or 14.5%, which is greater than the level of significance 5%. Hence, we accept the null hypothesis that the average urine production for adult males when taking Lasix after two hours is equal to the average urine production for adult females, meaning that the differences that They are immaterial.


3- Are there any statistically significant differences between the average urine production of adult males and adult females after taking Lasix after 3 hours.
Null hypothesis H0: The average urine output of an adult male when taking Lasix after three hours is equal to the average urine output of an adult female.
Alternative Hypothesis H1: The average urine output of an adult male when taking Lasix after three hours is not equal to the average urine output of an adult female.
	Group Statistics

	sex
	N
	Mean
	Std. Deviation
	Std. Error Mean

	3hrs
	male
	6
	234.0000
	57.01200
	23.27505

	
	female
	6
	183.6000
	52.46622
	21.41924

	








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

	3hrs
	Equal variances assumed
	.208
	.658
	1.593
	10
	.142
	50.40000
	31.63087
	-20.07797
	120.87797

	
	Equal variances not assumed
	 
	 
	1.593
	9.932
	.142
	50.40000
	31.63087
	-20.14368
	120.94368



Summary of results and commentary for the Independent Samples T Test
	Calculated T value
	degree of freedom (df)
	sample average
	Significant value (Sig.)

	
	
	male
	female
	

	1.593
	10
	234.00
	183.60
	0.142



We note from the test results that the significance value equals (0.142), or 14.5%, which is greater than the level of significance 5%. Hence, we accept the null hypothesis that the average urine production in adult males when taking Lasix after three hours is equal to the average urine production in adult females, meaning that the differences which are insignificant between them.


4- Are there any statistically significant differences between the average urine production of adult males and adult females after taking Lasix after 4 hours.
Null hypothesis H0: The average urine output of an adult male when taking Lasix after four hours is equal to the average urine output of an adult female.
Alternative Hypothesis H1: The average urine output of adult males when taking Lasix after four hours is not equal to the average urine output of adult females.
	
Group Statistics

	sex
	N
	Mean
	Std. Deviation
	Std. Error Mean

	hrs_4
	male
	6
	312.0000
	76.01600
	31.03340

	
	female
	6
	244.8000
	69.95496
	28.55899



	


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

	4hrs
	Equal variances assumed
	.208
	.658
	1.593
	10
	.142
	67.20000
	42.17449
	-26.77063
	161.17063

	
	Equal variances not assumed
	 
	 
	1.593
	9.932
	.142
	67.20000
	42.17449
	-26.85824
	161.25824




Summary of results and commentary for the Independent Samples T Test
	Calculated T value
	degree of freedom (df)
	sample average
	Significant value (Sig.)

	
	
	male
	female
	

	1.593
	10
	312.00
	244.80
	0.142




We note from the test results that the significance value equals (0.142), or 14.5%, which is greater than the level of significance 5%. Hence, we accept the null hypothesis that the average urine production in adult males when taking Lasix after three hours is equal to the average urine production in adult females, meaning that the differences which are insignificant between them.


5- Are there any statistically significant differences between the average urine output of adult males and adult females after taking Lasix after 5 hours.
Null hypothesis H0: The average urine output of an adult male when taking Lasix after five hours is equal to the average urine output of an adult female.
Alternative Hypothesis H1: The average urine output of adult males when taking Lasix after five hours is not equal to the average urine output of adult females.
	




Group Statistics

	sex
	N
	Mean
	Std. Deviation
	Std. Error Mean

	5hrs
	male
	6
	390.0000
	95.02000
	38.79175

	
	female
	6
	306.0000
	87.44370
	35.69874



	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

	5hrs
	Equal variances assumed
	.208
	.658
	1.593
	10
	.142
	84.00000
	52.71812
	-33.46329
	201.46329

	
	Equal variances not assumed
	 
	 
	1.593
	9.932
	.142
	84.00000
	52.71812
	-33.57281
	201.57281



Summary of results and commentary for the Independent Samples T Test
	Calculated T value
	degree of freedom (df)
	sample average
	Significant value (Sig.)

	
	
	male
	female
	

	1.593
	10
	390.00
	306.00
	0.142



We note from the test results that the significance value equals (0.142), or 14.5%, which is greater than the level of significance 5%. Hence, we accept the null hypothesis that the average urine production in adult males when taking Lasix after three hours is equal to the average urine production in adult females, meaning that the differences which are insignificant between them.

6- Are there any statistically significant differences between the average urine production of adult males and adult females after taking Lasix after 6 hours?
Null hypothesis H0: The average urine output of an adult male when taking Lasix after six hours is equal to the average urine output of an adult female.
Alternative Hypothesis H1: The average urine output of adult males when taking Lasix after six hours is not equal to the average urine output of adult females.

	Group Statistics

	sex
	N
	Mean
	Std. Deviation
	Std. Error Mean

	6hrs
	male
	6
	468.0000
	114.02400
	46.55010

	
	female
	6
	367.2000
	104.93244
	42.83849



	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

	6hrs
	Equal variances assumed
	.208
	.658
	1.593
	10
	.142
	100.80000
	63.26174
	-40.15595
	241.75595

	
	Equal variances not assumed
	 
	 
	1.593
	9.932
	.142
	100.80000
	63.26174
	-40.28737
	241.88737




Summary of results and commentary for the Independent Samples T Test
	Calculated T value
	degree of freedom (df)
	sample average
	Significant value (Sig.)

	
	
	male
	female
	

	1.593
	10
	468.00
	367.20
	0.142



We note from the test results that the significance value equals (0.142), or 14.5%, which is greater than the level of significance 5%. Hence, we accept the null hypothesis that the average urine production in adult males when taking Lasix after three hours is equal to the average urine production in adult females, meaning that the differences which are insignificant between them.











Conclusion 
The results of this study show that there is no difference in 6-hour diary urine output between males and females following administration of 40mg lasix; the data show that urine output in both genders was identical in the absence of FUR, although Male pee had a higher reactivity to FUR than female urine, according to the current study.
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