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POSSIBILITY OF PHYTOPREPARATIONS INTAKE FOR homeostasis MAINTAINING AT PATHOLOGY
ABSTRACT
In animal studies it has been evaluated the efficacy of using herbal remedies «Turmeric» and «Tejas» in experimental models of alloxan - induced type 1 diabetes and acute renal failure. It was shown that the herbal intake as dietary bioactive additives contribute to the normalization of the carbohydrate and water-salt balance in rats. It was manifested in the reduction or recovery of glucose, creatinine, urea and ion-osmotic concentration in blood plasma, as well as improving the filtration- reabsorption processes in the kidney and increasing their excretory functions. Additionally, it was demonstrated the improvement of morphological characteristics of the target organs - the pancreas and kidney.
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Introduction. At present days  for treatment diabetes and renal failure in the clinic drug pharmacological correction of homeostatic parameters and target organs responsible for them - the pancreas and kidney mainly used. At the same time there is information on the possibility to use of bioactive supplements to reduce the homeostatic disorders [4,5] , that can lead to improved quality of life for patients. There is research on the possible use of turmeric for lowering blood sugar [1], and "Tejas" - for correction of water-salt homeostasis [5]. However, physiological mechanisms of action of these additives on different links of the system of regulation of carbohydrate and water - mineral balance in health and disease have not been studied. It was therefore important to examine the mechanisms of influence of herbal remedies (turmeric and "Tejas") on the regulation of carbohydrate and water-mineral balance in experimental models of type 1 diabetes and acute renal failure in rats.

Material and methods. To achieve these objectives, experiments on Wistar rats weighing 200-250 grams, keeping on the standard laboratory diet, were performed. To produce diabetes rats  were injected with  10 % solution of alloxane in dose 0.1 ml/100 g body weight. All animals (n = 80) were divided into three groups. The first group was the control one, which contained intact animals. In the animals of groups 2 and 3 alloxan-induced diabetes was produced. Animals of the first and second groups were kept on a standard feed without limiting the consumption of water, whereas the animal of the third group got the food additive "Turmeric" in  2 % of food mass. The chemical composition  of turmeric extracts contains carbohydrates ( 4,7-8,2 %) , essential oils ( 2.44 %) , fatty acids ( 1,7-3,3 %), curcuminoids (curcumin, demetoxikurkumin and  bisdemetoxikurkumin), the content of which is about 2% , although it may reach 25-50 % of the dry weight, as well as other polypeptides, such as turmeric (0.1 % of dry extract) [10].
To produce acute renal failure in rats  the 50 % glycerol solution in dose of 10 ml per 1 kg of body weight was injected into femoral muscles of both limbs  [8]. All animals were divided into 3 groups: the 1st - control (C ) (n = 12); group 2 - animals with an experimental model of  acute renal failure (ARF) (n = 12); the 3rd group - rats with ARF , which were feeded with supplement "Tejas" in the amount   of  2 % of food mass (ARF + T) (n = 12). Phytopreparation "Tejas" was developed based on the principles of traditional Ayurvedic medicine  [11]. The preparation consists  of  herbs - Coriandrum sativum, Cuminum cyminum, Foeniculum vulgare as fine grinding.

Coriandrum sativum. It exhibits the most specifity to the target - kidney, but applies also to other organs of the urinary system, various infectious and inflammatory diseases of the bladder , urethra, renal pelvis , and allergic diseases [2].

Cuminum cyminum. It promotes the absorption not only the food, but also herbs, increasing their effect. Effective in edema and urolithiasis. Considered as an effective wound healing agent [2].

Foeniculum vulgare. Presence in fennel flavonoids (quercetin glycosides and kaempferol) allow to suggest its vasotonic action. Foeniculum vulgare in the application demonstrates secretory, antispasmolitic, diuretic, vasodilatory, antiseptic effects [6,9]. Therefore,  preparations of  Foeniculum vulgare promise for treating diseases of kidneys and urinary tract  [3].

Results and discussion. At the first stage of the study the effect of turmeric on blood sugar concentration was evaluated. According to Table 1, it is possible to demonstrare  the dynamics of diabetes development in rats of the 2nd and 3rd groups.

Already on day 1 after the injection of alloxan blood sugar concentration in animals of the second and third groups was significantly higher than in controls. In these experimental groups animals looked sluggish, consumed  a lot of water. It should be noted that the level of blood sugar in the third group of animals was significantly lower compared with those of the rats in group 2 that used standard feed .

Table 1.  Glucose concentration in rat’s blood (mg %) (M ± m)
	N
	Groups of animals
	Background  
	Days of experiment

	
	
	
	1
	3
	6

	1
	control
	79,85 ± 6,2
	65,5 ± 1,3
	71,4 ± 3,4
	80,0 ± 1,2

	2
	alloxan + standard food
	90,7 ± 2,2
	330,2 ± 3,2*
	380,4 ± 2,4*
	290,7 ± 5,7*

	3
	alloxan + turmeric
	74,8 ± 5,6
	219,3 ± 1,0*∆
	124 ± 3,0
	95,6 ± 2,8


Note in this and the following tables:

* - significant differences from control;

Δ - significant differences between experimental groups .

At days 3 and 6 after receiving the food additive "Turmeric" blood sugar concentration in rats of the third group did not differ from that of normal rats (1-st group).  In the 2nd   group   the blood glucose concentartion was significantly higher than in rats of the 1st and 3rd groups at the 3-d and 6-th  days of observation.

Thus, in the conditions of powder plant turmeric intake, a rapid normalization of blood sugar level in rats with alloxan -induced diabetes was found.

At the next stage  the effect of turmeric on glucose concentration in the urine has been evaluated.  Table 2 shows that the changes  of sugar level in the urine of rats were similar to the changes in the concentration of sugar in the blood.

Table 2. The glucose concentration in the urine of rats (mg %) (M ± m)
	N
	Groups of animals
	Background 
	Days of experiment

	
	
	
	1
	3
	6

	1
	control
	0,64 ± 0,01
	0,60 ± 0,2
	0,80 ± 0,075
	0,76 ± 0,13

	2
	alloxan + standard food
	0,60 ± 0,03
	11,61 ± 2,54*
	11,75 ± 1,60*
	9,08 ± 1,50*

	3
	alloxan + turmeric
	0,68 ± 0,03
	9,64 ± 1,96*
	4,71 ± 0,88*
	1,83 ± 0,15*∆


Note: see Table 1

One can see, that during the entire period of observation  the level of sugar in the urine of rats in group 3 was significantly higher than in the control, and only on the 6-th day of the experiment, this value in group 3 became significantly lower than in group 2 rats.

Thus, one  can conclude that the use of the plant turmeric powder in diabetes mellitus helps to normalize glucose concentration in blood and urine in experimental rats. One can suggest, that in animals treated with turmeric, reducing the excretion of glucose in the urine was due both to a decrease in blood glucose (Table 1) and to improvement of renal function. However, renal function studies showed no effect on the excretory function using phytopreparation Curcuma longa. Consequently, turmeric has a specific impact on the system of regulation of carbohydrate metabolism.

Since the model used in diabetes impaired endocrine function of the pancreas, it was important to evaluate the changes in concentration of major glucose-regulating hormones in these animals.

Analysis  of  the  results  showed  that  in alloxan-induced  diabetic rats (2-nd group) insulin concentration was significantly lower than in intact group of animals. These data  correspond with the results  obtained previously and confirm    the development of diabetes [4]. A similar trend of changes in the level of C-peptide was observed in this  study. However, while intaking a powder of plant turmeric rhizome the concentration of these hormones in plasma of  rats of the third group tended to increase (Table 3).

Table 3. Concentration of hormones in the blood of rats with alloxan diabetes (M ± m)
	N
	Groups of animals
	Insulin, IU / mL
	C - peptide ng / ml

	1
	control
	3,1±0,23
	3,19±0,33

	2
	alloxan + standard feed
	1,9±0,18*
	2,04±0,3*

	3
	alloxan + turmeric
	2,3±0,5
	  2,23±0,26*


Note: see Table 1

Since increasing activity of the endocrine function of pancreas under the influence of turmeric may be due to structural changes in islet apparatus of pancreas, its morphology was examined in rats with model of alloxan-induced diabetes.

Analysis of the structural organization of the pancreas of rats in the control group showed that the structure of the body correspond to the norm: the cells were located in regular intervals enough with well  outlined nuclei.

In rats with alloxan model of diabetes (group 2) atrophy, hyalinosis, reducing the total number of nuclei occurred. Cytologically, the β-cells of the islet have the greatest value in this state; the smallest one are constituting normally about 76 %, and are carrying the small grains in their cytoplasm. In the majority of cases of diabetes these grains were either absent or their number was significantly reduced. Secretory parenchyma of the gland at diabetes was atrophic or erased. Deposition of glycogen in the nuclei of liver cell,  mainly in periportal area, accompanied by like vials inflation.

The animals, which got the food additive as powder of plant rhizomes turmeric, (3-d  group) demonstrated the similarity in the structure  like control group.  In pancreas samples of rats of  this group the number of kept cells in the islet increased, that reflected in the increased number of nuclei, reducing the frequency of optical cavities and increasing granularity of the cytoplasm (Fig. 1). 
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Figure 1. Morphological structure of the rat’s pancreas (hematoxylin and eosin). Increase 40x10.

Another phytopreparation "Tejas" had a specific influence on the system of water- salt metabolism regulation, and the main target organ - the kidneys.

Acute renal failure caused by an injection of glycerol caused distinct changes in ion and osmotic plasma parameters specific for this pathology. In animals of the 2nd (ARF) group  the concentration of creatinine and potassium was elevated,  while the concentration of sodium in the blood plasma decreased  as compared to animals of the 1st control group. These changes of homeostatic parameters coincided with the literature data and proved the occurrence of acute renal failure [7; 8]. However, after intake of a dietary supplement "Tejas" animals of the 3-d group had a significantly lower level of plasma potassium and creatinine compared with the animals of the 2-nd  group, which did not use herbal remedies. The above  mentioned parameters came near  to the control values (Table 4).

Table 4. Ion- osmotic parameters of rat’s plasma (M ± m)
	Groups of animals
	PNa, mmol/l
	PK mmol/l 
	Pcr, mg %
	Posm,mOsm /l

	control
	114 ±7,7
	3,0±0,4
	0,9±0,02
	286,7±2,7

	ARF
	106,8±5,0*
	4,2±0,1*
	1,8±0,05*
	293,0±6,2

	ARF+Т
	123,2±8,8
	3,0±0,2∆
	0,9±0,01∆
	289,4±2,5∆


Note: See Table 1

Such an effect could be due to action of phytopreparation on renal function. Therefore, the next step was to evaluate  homeostatic functions in rats with ARF receiving phytopreparation "Tejas".

It should be noted that the analysis of background urine samples  revealed that the rats of  the 2-nd group demonstrated a significant decrease in GFR and relative reabsorption of fluid, while urine output was higher than in  control group. However, rats receiving the phytopreparation "Tejas" (group 3)  had a significantly lower diuresis, increased GFR and fluid reabsorption that were near  to values of normal control group.

Table 5.  Effect of phytopreparation "Tejas" on hydro - and  ionexcretory 




renal function in rats (M ± m)
	Parameter
	Groups of animals

	
	control
	ARF
	ARF+T

	V, mmol/100g * h
	0,2±0,03
	0,3±0,01
	0,1±0,05Δ*

	GFR mmol/100g h
	17,4±1,1
	7,1±1,0*
	16,6±0,4 Δ

	RH2O,%
	98,7±0,1
	95,8±0,1*
	99,4±0,4 Δ *

	UNa*V, mkmol/100g * h
	14,9±1,6
	7,8±2,0*
	14,4±1,1 Δ

	UK*V, mkmol/100g * h
	33,1±5,6
	30,8±0,9
	15,3±0,7 Δ *

	EFNa, %
	0,4±0,1
	1,4±0,3*
	0,7±0,1*

	EFK, %
	64,4±4,9
	123,4±11,6 Δ
	30,1±2,2 Δ *


Note: See Table 1.

Analysis of ionexcretory renal function in rats of the 2-nd group showed that basal level of sodium excretion  on spontaneous urination was significantly lower compared with the control group. At the same time intake of  phytopreparation "Tejas " by animals of group 3, promoted preservation of renal function that did not differ from control. But potassium excretion in animals of group 3 was significantly lower compared with other experimental groups.

It can be assumed that changes of ion excretion were associated with changes of glomerular filtration rate and cation reabsorption  in the tubules of the nephron, as evidenced from changes of fractional sodium and potassium excretion.

Thus, phytopreparation "Tejas" contributed to the restoration of renal function and parameters of water- salt metabolism in acute renal impairment.

These findings suggest the possibility of application of herbal additives "Turmeric" and " Tejas " for correction of carbohydrate and water - salt metabolism  at their disorders caused  by damage of the main organs responsible for these homeostatic parameters. Subsequent clinical trials will help to answer the question  about expediency to use the bioactive food supplements in the treatment of patients with diabetes mellitus and acute renal failure.
Work performed under the state job services (project 3111).
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