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THE MECHANISM OF EFFECT OF HUMIC ACIDS ON EXCRETORY FUNCTION OF KIDNEYS IN NORM AND AT THE GENTAMYCIN NEPHROPATHY

SUMMARY

The most important problem of medical and pharmaceutical science is search of effective medicines on the basis of natural biologically active agents.  It is proved by that medicines of a natural origin are capable to render pharmacological effect at weak expressiveness of collateral actions.  Our attention was drawn by the fir-tree sulphidic dirt widespread in the Russian Federation.  During researches it was established that humic acids, a humate of magnesium, fulvic acids and fulvate of magnesium have diuretics effect.  Humic acids possess nephroprotektorny action.  These properties are caused by stabilizing influence of a preparation on biological membranes. 
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Introduction. Peloidotherapy can carry to one of the most ancient ways of treatment of various diseases which is successfully applied now. One of the main problems on a way of development of the theory and practice of use of humic acids is insufficient study of biological activity which causes their therapeutic efficiency [1]. Object of our research were, first of all, the humic acids emitted from humic substances of low-mineralized fir-tree sulphidic dirt of sanatorium "Sergiyevsky Mineralny Vody" of the Samara region, and also a humate of magnesium, fulvic acids and fulvate of magnesium.

Diuretics are group of medicines which have wide scope of application:  cardiology, urology, nephrology, infektology and many others.  Available diuretics possess a number of shortcomings and collateral actions.  Now in literature the question of action of humic substances peloids on excretory function of kidneys isn't taken up.  Possibility of their diuretics effect isn't excluded. 
The purpose of this study - to carry out the analysis of the mechanism of effect of humic acids on excretory function of kidneys in norm and at a gentamycin nephropathy.
Materials and methods. In chronic experiences on rats the dose-dependent effect of humic acids, fulvic acids, a humate of magnesium and fulvate of magnesium on an excretion of water, sodium, potassium, creatinine against intragastric 3% of water loading which was given by means of the special device is studied [5]. The possible nephroprotectors effect of humic acids was studied in chronic experiments with modeling of a gentamycin nephropathy [6, 7]. For an assessment of weight of kidney insufficiency in urine the content of urea and the general protein was registered. Model experiences were used for studying of the mechanism of effect of humic acids at cellular level on biological membranes. Pieces of a small intestine of which the closed segments were formed became suitable object [3]. The effect on transport of sodium of gentamycin and a combination of humic acids with gentamycin was studied [4]. Membrane action of preparations was investigated on the washed erythrocytes with a marker of membrane transport a fluorescent probe of ANS (1-anilino-8-naphthalene-sulphonate). The quantity of ANS which has got in erythrocytes, was criterion of permeability of membranes.
Results and discussion. As a result of the experiments, it was established that humic acid at a dose of 2,5 mg/kg did not cause significant changes of parameters of renal excretion of water, sodium, potassium and creatinine.
Increasing doses of humic acids to 5 mg/kg boosted output by 53%, natriuresis by 42%, creatiniuresis by 55%, while the excretion of potassium reduced by 30%. With the introduction of a similar drug in the dose of 7,5 mg/kg noted the increase renal excretion of water on 87%, sodium and creatinine - by 68%, potassium remains reduced by 27%. The drug in a dose of 12,5 mg/kg does not cause significant changes of parameters of renal excretory function. Thus, the analysis of the dose-dependent effect of the drug humic acids have shown that the drug in doses of 5 mg/kg and 7,5 mg/kg has a strong stimulating effect on the excretory function of the kidneys, it has potassium-sparing effect. 
Humate of magnesium, introduced subcutaneously in a dose of 5 mg/kg, showed diuretic properties, increasing renal excretion of water (42%), sodium (39%) and creatinine (43%), reducing potassium (58%) [2].
In turn in the study of dose-dependent effect fulvic acids was identified one work dose of 1 mg/kg, which leads to an increase in urine output (61%), natriuresis (54%), creatininuresis (23%), caliuresis this reduces (by 31%). The dose of 2 mg/kg, 3 mg/kg and 5 mg/kg have not been effective.
Fulvate of magnesium dose of 1 mg/kg in a single subcutaneous injection in the background intragastric water load decreased urine output by 40%, sodium - on 45%, potassium - by 38%, creatinine has changed insignificantly. At the same time, this drug is introduced at a dose of 0.1 mg/kg, was significantly increased renal excretion of water (21%), sodium (30%) and creatinine (25%) in the experimental group compared to the control for 24 hours experience, renal excretion of potassium was not changed.
Course introduction within 7 days of gentamicin in parallel with humic acids prevented development of nephrotoxicity in animals. Indicators of diuresis, saluresis and creatininuresis in the experimental group (gentamicin + humic acid) compared to the control (gentamicin) remained elevated throughout the period of study, however, excretion of protein and urea kidneys was significantly decreased. This indicates the relative safety of renal tubular and glomerular the experimental animals. 

A detailed mechanism nephroprotective impact of humic acids at the cellular level was studied in model experiments on the segments of the small intestine and erythrocytes. The survey revealed strengthening of sodium transport from the mucosal surface of the intestine to serous under the influence of isolated actions of gentamicin. In the study of joint actions of humic acids and gentamicin on the transport of sodium noted a significant decrease in transport processes during the entire period of incubation. 
As the transport of sodium in the nephrons can be done in two ways: through the cells and intercellular gaps, was to examine the influence of gentamicin and humic acids of membrane permeability in the experiments on the erythrocytes using a special fluorescent probe ANS. It was found that gentamicin significantly increased the flow probe inside red blood cells. So, gentamicin increased affinity of molecules probe ANS to biomembranes, and its penetration into cells. When you ad in the experimental environment humic acids and gentamicin the characteristics of the transport processes in erythrocyte membranes changing. The preparation of humic acids reduces the transfer of fluorescent probe ANS with outer surface of red blood cells inside. Thus, humic acids have a stabilizing effect on the membranes of the intestines and erythrocytes that is probably at the heart of their cell membrane mechanism cytoprotective action.

Conclusions.
1. Humic acids in doses of 5 and 7,5 mg/kg, increase the daily excretion of water, sodium, creatinine, reduces the secretion of potassium in chronic experiments on rats.

2. Humate of magnesium dose of 5 mg/kg has a stimulating effect on renal excretory function, has a potassium-sparing effect.
3. Fulvate of magnesium dose of 0,1 mg/kg causes growth of diuresis, saluresis and creatininuresis.
4. Humic acids have nephroprotective action when gentamycin nephropathy, stimulates the renal excretion of water, electrolytes, creatinine, urea, reduce the allocation of kidneys urea and protein.
5. Humic acid weaken the transport of sodium from mucosal surfaces to a serous on segments of the small intestine and reduce the transfer of fluorescent probe ANS through the wall of red blood cells in model experiments.
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