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


The significance of gender differences on diuretics Pharmacodynamics





Student Name: Toqa Adel Awad

Student Number: 2623
Supervisor Name: Dr. Hwida and Dr. Basma
Assistant by: Dr. Elsnoussi Elsherif and Dr. Ahmed algebani







Abstract
Furosemide, a potent and selective loop diuretic, has been established in pharmacological development and clinical intervention to be required to achieve equal urine excretion rates in both sexes. Urine output was collected during the next 6 hours to determine pee volume female after 6 hour was 367.2 104.9 range from 216.0 to 518.4 ml and male after 6 hour was 468.0 114.02 range from 302.4 to 604.8ml urine output amount (P=0.142). There was no statistically significant difference in urine flow excretion rates between male and female patients across treatments. Our study's findings may be useful in the planning of future research projects or in patient education.














1. Introduction
The need to maintain homeostasis in terms of fluid balance, solute clearance, and plasma osmolality determines urine volume. When blood volume increases, the atria induce a counteractive fluid loss in two ways. The kidney, ureters, and urethra comprise the renal system. around 200 liters of fluid each day from renal blood flow, allowing carcinogens, removes waste products, and unwanted ions to be expelled while vital components remain in the circulation. normal urine output 0.5 to 1.5 cc/kg/hour A patient should be urinating at least every six hours.1
A person's urine production can be influenced by a number of factors, including the consumption of dietary factors. the amount of liquid consumed even the amount of food absorbed. The amount of fluid lost as a result of perspiration and breathing. health issues. 
 Decreased urine output means that you produce less urine than normal. most adults make at least 500 mL of urine in 24 the common causes are not drinking enough fluids, vomiting, diarrhea, or fever even some drugs such as anticholinergic and some antibiotics and maybe Blood loss.2
Furosemide was patented in 1959 and approved for medical use in 1964 , It is on the World Health Organization's List of Essential Medicines In the United States, it is available as a generic medication. In 2019,3 it was the seventeenth most commonly prescribed medication in the United States, with more than 28 million prescriptions Diuretics are among the most regularly prescribed medications, and despite their effectiveness, they are frequently used to treat patients who are at high risk of problems. Furosemide is a strong loop diuretic that works on the kidneys to promote water loss from the body. Furosemide is used to treat swelling caused by a variety of clinical disorders, including congestive heart failure exacerbation, this drug has a rapid onset and brief duration of action and has been used safely and efficiently in both young and adult patients. With contrast to conventional dosage forms, IV and IM injection solutions are available, which are typically reserved for patients who are unable to take oral medication or for patients in urgent healthcare situations.4 The aim of this study is to provide significance of gender differences after intake of 40 mg of furosemide.
2. Materials 

A total of 12 volunteers enrolled in the experiment there were six male and six female. In this study several objectives used in the lab as mask, gloves, urine sample containers before collection of the samples some information where taken they denied having had previous surgery or any history of infection after that the medication of FUR 40mg was then supplied orally to each one of participants. Researchers used to use in this research a chi-square statistic test to analyze how a simulation compares to actual observed data This calculator is designed to generate a p-value from a chi-square score moreover a statistical software suite version software program was used for data administration and statistical analysis for this study. 

3. Result and Statistical analysis
The measures related to urine flow after administration of furosemide dosage forms to 12 healthy normal participants (6 male and 6 female) are seen in the figure below. It can be seen that 50% (6/12) were females and 50% (6/12) were males. The female urine production after 6 hours was 367.2 104.9 ml, varying from 216.0 to 518.4 ml, and the male urine output after 6 hours was 468.0 114.02 ml, varying from 302.4 to 604.8 ml. As seen in (Table1) .
Table 1: The group Statistics of urine output among after 6 hrs. of adult and genders

	

	
	gender
	N
	Mean
	Std. Deviation
	Std. Error Mean

	Urine output
	male
	6
	468.0000
	114.02400
	46.55010

	
	female
	6
	367.2000
	104.93244
	42.83849








 T test sample in this study was not real becuse of the small sized number the test was used for statistical analysis. If the level was set at p! 0.05. Analysis of variance was used if there were more than two mene values to compare.  And when the F value was significant (p! 0.05) there were no statistical significant different between gender and urine output amount (P=0.142)  as senn in ( Table 2) .
	
Table 2: Independent T Samples Test of urine out put 

	
	Levine’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
	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



Discussion
In this study after 6 hours of urine collection from both genders found out that this diuretic (furosemide) is a very strong affective medication A loop diuretic's urine excretion rate has been shown to be a good indicator of furosemide across as the site of action and can be used as a substitution concentration in typical diuretic concentration-response research. Clearly defined, the stronger the response, the higher the amount of diuretic that reaches its site of action, leading in a consistent diuretic concentration in the finished output. The present study investigated the impact of gender and FUR on the 6-hour, our data demonstrated that males excreted more urine than females. The urine flow was measured every hour during a 6 period. The mean urine output in 1st hour was 69.6±19.49ml range from 36 to 100.  After hours we found out that the mean urine output after 6 hours was 417.6±116.9 ml range from 216 to 604 wish is high, However, by using the Chi-Square Calculator program found out that the genders in urine output amount (P=0.142) so it is not significant due to because P-value > 0.005.

In contrast, a study found that females had significantly higher urine output when using Furosemide (FUR) than males in compare to earlier studies. These gender variations are related to the fact that women been demonstrated that this could be explained by the decreased concentration of NKCC2 identified in female renal medullae renal homogenate. The amount of FUR accessing the exchangers in females is definitely enough to inhibit all of them, but not in men. And from the other side, the causes of excessive female urine output related to Nitric oxide and prostaglandin E2 have been shown to lower cAMP. In this regard, either live organisms or males have been found to produce more NO. This is most likely due to estrogens' ability to both boost NO synthesis and inhibit NO inactivation by oxygen free radicals. The activity of renal medullary endothelial NO oxidase is higher in female kidneys. PGE2, a major byproduct of the cyclooxygenase pathway in the kidney even, Female showed a lower GFR as compared with male, The administration of FUR caused a reduction in the GFR, due to the predominantly renal vasoconstrictor effects of the diuretic. The lower efficiency of FUR in decreasing the GFR in female might be due to the higher circulating levels of PGE2in females there is a gender difference in the NKCC2 abundance.5
This can be used as a replacement concentration in typical diuretic concentration-response research because it is a significant predictor of diuretic levels reaching the site of action. Merely described, the stronger the response, the more diuretic reaches the site of action, resulting in a consistent diuretic concentration in the resultant urine.

Conclusion 

Furosemide is one of the most common medications used now days in the clinic in a Total urine flow was obtained over the next 6 hours for urine measurement. Males produced more urine than females across a whole 6-hour period, however there was no statistically significant difference in urine flow rate between male and female patients due to the small sample size. This research suggests that gender impacts on 6-hour diary variables are significant. The findings of our study may be relevant in the design of future research work or in patient education.
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