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Abstract
The results of the study showed diuretic activity dicarboxylic acid derivative with proven antyhypoxic activity codenamed tiazolilamidetan. It is proved that the tested substance has a strong concomitant diuretic effect which is similar to the action of furosemide both single and repeated administration. The investigations have confirmed the presence of a diuretic and salureticheskih effects of the test substance, and also showed that the advantage before tiazolilamidetanu reference preparations are smaller excretion of potassium in the urine. Availability natriuretic activity background potassium stored water and salt homeostasis in rats allows us to recommend the tested substance for further preclinical studies as a promising tool that can be used in vascular accidents.
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Introduction. The investigation of unknown substances and creation on their basis drugs that have more complicated and multi-component mechanism of treatment is equal to the modern requirements of any drugs. We should use for such drugs the promising class derivatives of dicarboxylic acids that have a wide range of pharmacological activity, due to the fact that they are natural metabolites of the body, synthesized in the Krebs cycle and embraces almost all metabolic pathways (7(. Using a number intermediates cycle of tricarboxylic acid in experimental pharmacotherapy and medical practice is possible due to their important role in the metabolites because they can be sources of energy, substrates for synthesis, change the direction of metabolic processes, not only in the cell, but also in the whole body (2(. Earlier, we have selected the most promising compounds among these derivatives with the code name tiazolilamidetan (1(. According to the literature dicarboxylic acids (succinic, fumaroles, oxalic, maleic, oksanilova etc.) and their derivatives affect renal excretory function. However, these data are small and inconsistent. Having known diuretic effect of anti-hypoxic drugs and new test substances can be very beneficial therapeutic effect in various severe conditions. Thus, it was the purpose for investigation the influence of tiazolilamidetan on the on renal excretory function.


Materials and methods research. Diuretic activity was determined by the method Berkhin E.B. (1977), which was enhanced by some authors (newsletter № 131-2002). Whereby the formation groups of animals is carried equal weight, age and sex of roughly similar rates of diuresis, defined previously for one or two days. The study was conducted on 40 white nonlinear male rats weighing 190 ± 30 g compared with furosemide (6, 8(. Tiazolilamidetan in an effective dose of 18.6 mg / kg and the drug in comparison ED50 = 40mg/kh intragastric administered once as a water solution on a background of water load (25 ml/kg). For the experiment, 3 groups of rats were used: group 1 - animals which were introducted tiazolilamidetan; group 2 - animals that were administered furosemide, group 3 - animals treated by isotonic sodium chloride solution in the same volume (control). The effect of each of the test substances was studied in 6 rats [5]. An indicator of the intensity of urinary incontinence was the amount of urine which excreted by animals in 2 and 4 hours. Number of urine excreted by control group of animals received 100%.
Effect of tiazolilamidetan on excretion of water and electrolytes was studied after water and salt stress (overload). As a comparison, we used the drugs hydrochlorothiazide (hipotiazid) and furosemide. For the experiment, used the 8 groups animals (4 groups with water, 4 with salt overload): 1 group – animals that were introducted tiazolilamidetan; group 2 – animals that were administered by furosemide, group 3 – animals that were administered by hydrochlorothiazide, group 4 – control. Tiazolilamidetan, and furosemide was administered subcutaneously by hipotiazid ED50 (18.6 mg / kg, 40mh/kh and 10.0 mg / kg, respectively). Water and salt overload rats treated due to method Berkhin E.B. [8]. The concentration of sodium and potassium in urine and plasma were determined by flame photometry analyzer for liquids ПАЖ-2 [3]. 
Statistical analysis of the data was performed using parametric statistics methods by Student's t-test [4]. The animals were kept in a vivarium conditions at a constant temperature and humidity. All manipulations were carried out on animals under hexenal anesthesia (60 mg / kg subcutaneously), in accordance with international principles of the European Convention for the protection of vertebrate animals used for experimental and other scientific purposes (Strasbourg, 18.03.1986) [5] and adopted the first National Congress Bioethics (Kyiv, 2001).

Results and discussion. The analysis presented in the data table indicates that tiazolilamidetan with previous single intragastric administration of a dose of 18.6 mg / kg significantly increased urine output on the control in 3.6 times in 2 hours and in 3.8 times after 4 hours (p<0,05). The activity of diuretic effect of the tiazolilamidetan is similar comparisons (p>0,05).

As tiazolilamidetan showed high diuretic activity comparable to the effect of furosemide, we decided to test the effect of this substance on the excretion of water and electrolytes after water and salt overload.

Table 1

Diuretic activityof tiazolilamidetan
	The substance that investigated 
	ED50,

mg / kg 
	Diuresis

	
	
	in 2 hours
	in 4 hours

	
	
	ml

(M±m)
	% for control
	ml

 (M±m)
	% for control 

	Tiazolilamidetan 
	18,6
	6,9±0,3*
	359,4
	12,7±0,2*
	386

	Furosemide
	40
	7,0±0,2*
	364,6
	12,8±0,4*
	389

	Control
	˗
	1,92±0,2
	100
	3,29±0,1
	100


Note: * – р<0,05 relative to control. 
Different types of overload rats treated with the method of B.Berhin compared to hipotiazid and furosemide. The studies presented by table. 2.

Table 2.

Effect of tiazolilamidetan on the excretion of water and electrolytes urine of rats due to water and salt overload
	Terms diuresis experiment 
	diuresis, ml
during 4 hours
(M±m)
	excretion Na+ in mmol/g 
(M±m)
	excretion K+ in mcmol/g 
(M±m)

	Water overload

	Tiazolilamidetan
	6,5±0,14*/**/***
	3,4±0,11*/**
	560,7±9,8**/***

	Furosemide
	7,8±0,3*1
	4,2±0,14*
	598,9±11,2*

	Hipotiazid
	4,5±0,17*
	3,2±0,12*
	589,7±10,7*

	Control
	2,9±0,16
	2,8±0,13
	554,8±10,7

	Salt overload

	Tiazolilamidetan
	6,1±0,13*/**/***
	4,0±0,19*/**/***
	568,6±8,4**/***

	Furosemide
	7,0±0,24*
	8,4±0,24*
	605,4±9,7*

	Hipotiazid
	4,4±0,12*
	4,8±0,18*
	591,8±8,4*

	Control
	2,7±0,14
	3,8±0,21
	559,7±9,8


Notes:

* – р<0,05 relative to control; 

** – р<0,05 relative to furosemide;
*** – р<0,05 05 relative to hipotiazid.

Analysis of the data indicates that the investigated drugs and tiazolilamidetan increase the amount of urine excretion animals and electrolytes after both types of overload (р<0,05). 

So, tiazolilamidetan increases urine output to 124% after water and to 126% after salt loads. Hipotiazid increases urine output by 55% and 63%, respectively, and furosemide to 169% after the water overloadand 159% after salt overload.

The excretion of sodium due to introduction of the substance is increased on average by 13%, hipotiazid and furosemide on average by 20% and 73%, respectively (р<0,05). 
Increased excretion of potassium under the influence of tiazolilamidetan is unreliably in comparison on the control and the it is increasing up to 1.6%. At the same time, the output values of potassium under the influence of classic diuretics is prevails under control, prevails under hipotiazid on the 6% and furosemide on the 8.2% (p <0,05).

Thus, the advantage of tiazolilamidetan to reference drugs is lower of potassium excretion in the urine. 
In view of the findings and to address the possibility of recommending tiazolilamidetan as a potential diuretic we continued his study and determined the development of tolerant rats to the action of this substance. The study was conducted by administering an effective dose of furosemide and tiazolilamidetan every day for 7 days. The studies presented in table. 3.

Analysis of the data, as is evident, indicating that tiazolilamidetan and furosemide increase the amount of urine at 179.3% - 214.8% compared with the control in the first 3 days. Further, we observed a decreasing of diuretic activity tiazolilamidetan at 4 day and at 5-7 day of our experiment amount of excreted urine was equal to a control group of the experiment (p <0.05). At the same time, the effectiveness of furosemid remained within 296,4-336% throughout the experimental period (p <0.05). These results suggest the development of tolerance of rat kidney to administration of the substance and its absence of such effect at furosemid.

Thus, based on these data, tiazolilamidetan is promising for further preclinical studies as a diuretic. Its diuretic effect in combination with anti-hypoxic activity in acute cardiovascular disease, acute brain edema and other serious conditions, it may be useful and necessary therapeutic effect.

Table 3

Definition of tolerance in rats to the long-term administration of tiazolilamidetan (M ± m, n = 6)

	Terms of experiment 
	diuresis ml for 4 hours (M±m)

	
	№ days of the experiment

	
	1
	2
	3
	4
	5
	6
	7

	Tiazolilamidetan 


	8,1±0,32*
	8,0±0,36*
	7,2±0,56*/**
	4,7±0,35*/**
	2,9±0,25**
	3,1±0,21**
	2,8±0,23**

	Furosemide 


	8,3±0,98*
	8,1±0,32*
	8,5±0,48*
	8,4±0,56*
	8,3±0,58*
	8,2±0,56*
	8,1±0,24*

	Control 

	2,8±0,56
	2,9±0,5
	2,7±0,36
	2,5±0,46
	2,8±0,58
	2,7±0,54
	2,6±0,52


Примітки: 

* – р<0,05 relative to control;
 ** – р<0,05 relative to furosemide.
Conclusions.

1. Tiazolilamidetan with previous single (18.6 mg / kg, intragastric) administration of significantly increased urine output in comparison to control in 3.6 times in 2 hours and in 3.8 times after 4 hours (p <0.05). The activity of diuretic effect of new substance is similar to the effect of furosemide (40 mg / kg, intragastric).
2. Tiazolilamidetan with previous single (18.6 mg / kg, intragastric) administration of significantly increased urine output by 124% after the water overload and the 126% after salt overload on the control. The activity of diuretic effect of new substance is exceeded the effect of hipotiazid (10 mg / kg, intragastric) and gives in furosemide (40 mg / kg, intragastric). Tiazolilamidetan significantly increased excretion of sodium excretion by 13% and gives in hipotiazid at 7% and gives in furosemide at 60%; the substance does not increase the excretion of potassium ions.
3. Tiazolilamidetan after repeated (every day, 18.6 mg / kg, intragastric) introduction helped to increase urine output at 179.3% -214.8% with respect to control in the first 3 days (p <0.05), and no effect on indicators diuresis in 5-7 days (p <0.05), indicating that the development of tolerance to rat kidney administration of the substance.
