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When creating a delivery system of pharmaceutical substances with use of biopolymers special attention is devoted to compound nanomaterials-carriers. According to V. Mohanraj et al. [15] such compounds have unique properties, anв namely ability to perform intercellular and intracellular transport of a pharmaceutical substance due to small particle size and its branched surface; controlled release of substances from pharmaceutical forms and targeted effect of the substances; substance stability in technological scheme of pharmaceutical form preparation, transport of curing substances to biological target [3]; availability of different methods of medicine administration. We distinguish between two types of the carriers according to their from, deployment method and active ingredient release method [7,9]: nanoformations having monolithic spherical form containing substances all over the mass of a nanoparticle or only on its surface; nanomaterials having hollow spherical containers filled with substances dissolved in liquid.
Liposomal lipin drug is a medicine of natural origin and namely frozen-dried egg yolk phosphatidylcholine. According to studies reports lipin is also a membrane stabilizer and belongs to structural antioxidants having targeted protective effect on cell walls due to their ability to be integrated into plasma membranes [14].
Much attention of researchers is paid to nontoxic polyphenol compounds, flavonoids (quercetin), due to their in vivo biological activity connected with their ability to indirectly (through their anti-oxidative action) modulate cytokine potential, to renew osteoblastogenesis through activation occurring independently from estrogen receptors, to interact with free radicals, to interrupt free radical chain reactions, to inactivate lipodioxides and lipoxides, to change activity of different ferments [10,12,16].
Due to low bioavailability of quercetin medicines containing it were not widely used until recently. Combination of quercetin with liposome made it possible to increase tissue-penetrating ability of quercetin and to widen its application range. [2,6]. 

Aim of the study: Aim of the study was to determine influence of lipin as the base of quercetin-lipoflavon liposomal form on kidney functions of rats under circumstances of glycerol model of acute renal failure (ARF) in case of long-term administration.
Materials and methods: Tests have been performed on 28 nonpedigreed rats not belonging to any bred lines (with body weight of 120-180 g). Acute renal failure was induced by intramuscular injection of 50% glycerine solution; the dose administered was 8 mg/kg (13(. Lipoflavon (Biolek, Kharkiv) was then injected intraabdominally in the course of 7 days; the dose administered was 8 mg/kg. Lipin dose injected was equal to lipin dose contained in lipoflavon. In order to evaluate functional condition of kidneys under circumstances of induces diuresis urine was collected in the course of 2 hours in exchange cages, after that blood sampling was performed by rats decapitation on the 7th day of the experiment.

Functional kidneys condition was evaluated on the grounds of kidney excretory function indices (urine output, glomerular filtration rate, creatinine content in blood plasma and urine, protein excretion) and indices of ion regulation kidney function (indices of sodium and potassium transport in kidneys).
Creatinine content in urine was determined by Folin’s method (1(, creatinine content in plasma was determined by photocolorimetry testing procedure (11(, protein content in urine was determined by quantitative sulfosalicylic acid analysis (4(, sodium and potassium content in blood plasma and urine was determined by fire photometry (8(. Indices of kidney functions were estimated using the formulas of  Yu.V. Natochyn (5(.
Results of the test were statistically processed by ‘Statgraphics’ software with application of Student's t-test.  

It has been determined that induced acute renal failure of this type results in massive changes of kidneys functional condition. Excretory kidneys malfunction was characterized by polyuria. Indices of creatinine content in urine were definitely higher than control ones. Damage to nephron ducts was confirmed by significant increase of protein content in urine.

According to experiment results administration of medicines under study allows virtually 1,2 times diuresis decrease as compared with indices observed in rats not subjected to the treatment (see the Table); this is an evidence of ability of the medicines under study to renew water excretion functions of the kidneys. Animals with acute renal failure showed 1,02 increase of glomerular filtration rate on the 7th testing day; administration of lipoflavon allowed 1,23 times decrease of this value as compared with the pathology (see the figure) thus bringing this function back to the control level. No reliable results concerning ability of lipin to decrease glomerular filtration [image: image1.emf]0
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rate were obtained. 
Figure 1. Glomerular filtration rate (mkl/min) in rats with glycerol-induced acute renal failure corrected by the medicine under study. Statistically significant changes (p≤0,05)* as compared with control values; ■ – as compared to values under circumstances of acute renal failure. 
Creatinine content in blood plasma was decreasing as a result of administration of both medicines; however its content in urine remained high as compared with control values.  Administration of lipoflavon and lipin allowed 3,5 and 1,5 as well as 2 і 1,4  decrease of protein content and excretion indices respectively as compared with animals not subjected to treatment. Testing of rats with acute renal failure subjected to the treatment showed 1,8 times decrease of potassium ions content in urine on the 7th day as compared with animals not subjected to the treatment. 2,8 times decrease of excretion of this ion was also fixed. Administration of lipin resulted in 1,3 times decrease of potassium ions content in urine as compared with animals not subjected to the treatment; 1,5 times decrease of excretion of this ion was also fixed on the 7th day of the experiment. 
Long-term administration of lipoflavon in treatment mode also had positive effect on ion regulation function of kidneys; the evidence of this effect is 1,5 times decrease of sodium ions excretion through urine as compared with animals not subjected to treatment and 1,39 times decrease of lipin excretion.
Table
Influence of lipoflavon and lipin on kidneys function indices of rats with glycerol-induced acute renal failure in case of long-term administration
 (М±m, n=7)

	Indices
	Control values
	Acute renal 

failure 
	Acute renal 

failure +

lipoflavon
	Acute renal 

failure +

lipin

	Diuresis, ml/2 hours
	3,89(0,20
	4,00(0,19
	3,15(0,13

р2<0,01
	3,44(0,14

р2<0,01

	Creatinine content 
in urine, mmole/l
	0,56(0,03
	0,68(0,01

р1<0,01
	0,62(0,05


	0,68(0,01



	Creatinine content in blood plasma, mkmole/l
	49,0(5,3
	55,49(1,12

р1<0,001
	48,20(1,66

р2<0,05
	48,46(3,14

р2<0,01

	Potassium ions content in urine, mmole/l
	6,77(0,42
	11,60(0,64

р1<0,01
	6,20(0,56

р2<0,01
	8,70(0,29

р2<0,01

	Potassium ions excretion, mkmole/2 hours
	29,6(1,7
	46,6(4,0

р1<0,01
	16,2(2,1

р2<0,01
	29,9(1,47

р2<0,01

	Protein content in urine, g/l (10-3
	0,2(0,03
	0,29(0,04

р1<0,05
	0,21(0,02

р2<0,01
	0,16(0,01

р2<0,01

	Protein excretion, mg/2 hours
	0,05(0,007
	0,14(0,004

р1<0,05
	0,07(0,007

р2<0,01
	0,04(0,005

р2<0,01

	Sodium ions content 
in urine, mmole/l
	0,34(0,04
	0,76(0,09

р1<0,001
	0,54(0,

р2<0,01
	0,47(0,04

р2<0,01

	Sodium ions excretion, 
mkmole/2 hours
	1,53(0,23
	2,27(0,16

р1<0,001
	1,54(0,20

р2<0,01
	1,63(0,15

р2<0,01

	Distal transport of  sodium ions, mkmole/2 hours
	660,6(41,2
	583,8(31,2


	414,27(22,0

р2<0,01
	504,3(19,4



	Reabsorption of sodium ions in proximal nephron part, mmole/2 hours
	8,35(1,23
	6,69(0,4

р1<0,001
	4,87(0,5

р2<0,05
	6,68(0,2




Notes:        1. р1 – probability factor of difference with control values; 
        2. р2 – probability factor of difference with values typical for acute renal failure with no medicines administered.

It is to mention that lipoflavon has renewed distal and proximal transport of sodium ions. Lipin had no effect on these values.
As to results of this experiment it is to emphasize that lipoflavon renews excretory and ion regulation functions in case of induced acute renal failure of kidneys much better than lipin.
Having considered experimental data obtained we believe that lipin is the unique system allowing increase of quercetin concentration (the main active ingredient of lipoflavon) in inflammation nidus due to high bioavailability of liposomal form and synergy effects of quercetin; liposomal form of phosphatylcholine also results in increase of renoprotective properties of lipoflavon.

Conclusion:

1. Experimental glycerol-induced acute renal failure results in impaired excretory and ion regulation kidney functions.

2. Lipoflavon injection to rats decreases degree of  kidney functions failure due to its ability to renew water excretion functions of the kidneys, to decrease protein excretion as well as due to its positive effect on processes related to potassium and sodium ion duct transport. 
3. Influence of long-term administration of lipin dose equal to its dose contained in lipoflavon on kidney functions in case of glycerol-induced neuropathy is less expressed, however, it enhances action of corvitin (quercetin) liposomal form due to improvement of bioavailability of pharmaceutical substances as well as due to effect potentiation. 

Perspective for further studies consists in researches on dependence of medicines pharmacological effect from their pharmaceutical form.
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