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The results of the experimental research of prostatoprotective suppositories action with the oil Maklyury extracts on the model of  turpentine prostatitis in the rats have been shown. It has been established that the use of suppositories Phytoextracts results in reducing the signs of general and systemic inflammatory response, inhibition of LPO processes, increasing the activity of the antioxidant system, normalization of testosterone predominance of male rats, the recovery of functional activity of the prostate. According to the prostatoprotective action the investigated suppositories with the oil Maklyury extract have not given in to the drug of comparison Prostaplantu Forte at a dose of 35 mg / kg.

Introduction 
Chronic prostatitis (CP) is one of the most common, difficult to diagnose and treat diseases in urological practice. The pathology occurs in all age and ethnic groups, is the most common disease for the men under 50 years, ranks third in frequency of a place for the patients over 50 years, giving in only to benign prostatic hypertrophy (BPH ) and prostate cancer [1, 6 , 9, 10].

The topicality of CP is related to its high prevalence, persistent course, dissatisfaction with the results of treatment and frequent relapses. High social value is due to the fact that the disease mainly affects young adults (20 to 45 years), has the negative impact on sexual, reproductive functions and psycho-emotional sphere, a significant deterioration in the quality of men life [1, 10].
Despite the widespread use of drugs of different pharmacological groups the effectiveness of CP pharmacotherapy is not bigger than 60 %. In the conservative treatment regimens of CPs, the significant proportion is of the drugs based on plant material. Popularity of prostateprotectors based on the natural origin is due to their adequate performance with minimal risk of side effects, high confidence of patients, good tolerability, favorable pharmacoeconomic profile [5, 7].

The market survey of plant origin prostateprotectors in Ukraine has demonstrateed the vast majority of imported medicines, which is 75 %, preferably in the form of capsules and tablets. The feasibility of developing a new phytopreparation as a rectal dosage form is explained by the greater bioavailability of drugs by rectal administration, reducing the burden on the digestive tract and liver of patients because the treatment of chronic prostatitis does not involve monotherapy, with the odor masking ingredients [6, 7].
MATERIALS AND METHODS
The object of our study have become the rectal suppositories containing 126 mg of an oil maklyury extract ( OME ), the technology of which has been  developed at the Department of Industrial Technology of Drugs of the National University of Pharmacy under the supervision of prof. Gladukh E.V., involving PhD Kukhtenko O.S.
Pharmacological studies of prostateprotective action of the suppositories with OME at a dose 380 mg / kg have been performed on experimental models of turpentine prostatitis compared to foreign production phytopreparation prostaplantom fote , which has been used at a dose of 35 mg / kg.
The experiments have been performed on mature white nonlinear male rats with the weight of 290-320 g. The turpentine prostatitis has been caused by the rectal administration of 1 ml of the mixture of turpentine with Dimexidum in the ratio 3:1 to the animals. The mixture has been administered twice at an interval of one day. Dimeksid has been used as a penetrant that strengthened the histological permeability barriers to greater absorption of turpentine . [2]

The animals have been divided into 4 experimental groups of 6 rats in each group : I - intact animals ; II - animals with untreated prostatitis model , the third - animals that have been administered with rectal suppositories with OME at a dose of 380 mg / kg, IV - animals, which after development of prostate,  have been administered with the comparison drug - prostaplant forte at a dose of 35 mg / kg.
Suppositories have been administered rectally, prostaplant forte - intragastrically oncea day starting from the fourth day and till the end of the experiment ( 13th day). The dose of the comparison drug for the rats has been calculated using the coefficient of species sustainability by Rybolovleva Yu.R. based on the daily doses for humans [3, 8].

The assessment of prostateprotective actions has been performed based on data from clinical indicators of peripheral blood (white blood cell levels , erythrocyte sedimentation rate), according to the biochemical analysis of blood serum, that are the fluctuations in markers of inflammation ( cytokines IL-1β), the contents of the membranedestructive products (restored glutathione, TBA- active products, acid phosphatase), both in serum and in prostatic homogenate, the contents of hormones - testosterone (TS) , estradiol (E2), dihydrotestosterone (DHT), variation of mass ratio (CM), the indicators of microscopic study of fingerprint secret software. The latest ones have shown the functional activity of the prostate and the level of androgenic saturation of the organism closely associated with it [2, 11].
The nature and degree of crystallization of prostate secretion have been assessed in the scores using the following scale: "0" points - extremely low level of testosteron predominance, the amorphous structure of the secret, the crystals are completely absent, " 1" score - low level of testosteron predominance, mainly amorphous structure, but there are some crystals in a shapeless and thickened stems, "2" points - moderate level of testosteron predominance, a clear violation of crystallization ( thinning of the branches of the crystals, the absence of clear cross- branches ), " 3" points - sufficient level of testosteron predominance, the picture is just as normal but in some areas there is a deformation of crystals, " 4 " points - high androgenic saturation, a typical picture of the phenomenon of " fern leaves"[2 ].

We have used the standard statistical software package «Statistica 6.0» for the statistical calculations [ 4].
RESULTS AND DISCUSSIONS
The development of turpentine prostatitis is characterized by the growth of inflammatory reactions accompanied by leukocytosis, increase of ESR at the 8th and 13th day of the experiment (Table 1). The indicators that have been studied in the group of animals with untreated disorders have significantly increased in these periods of observation corresponding to the intact animals’ ones. Thus, there have been the increase of erythrocyte sedimentation rate and leukocyte twice.
In the group of animals that against the background of the pathology have been treated with OME candles, on the 8th day of the experiment have shown a significant decrease in ESR rate in 1.7 times and the number of leukocytes in 1.8 times, indicating a decrease in the intensity of the systemic inflammatory response in the animals. This dynamic has been observed on the 13th day of the experiment. During this study period we have observed the further reduction of ESR in 1.9 times =, the number of leukocytes in 1.8 times in comparison with those of the intact control group animals.
However, in the peripheral blood of the animals on the 13th day of the experiment, there has been showed a significant increase in the content of specific immune inflammation marker IL -1β ( in 4.3 times) towards the characteristics of intact controls the animal groups. This shows the involvement of the immune system ( activated macrophages ) in the pathological process in the tissue ( Table 1).

Therapeutic administration of suppositories with OME and the drug of comparison - prostaplant forte at a dose of 35 mg / kg on the 3rd to the 13th day of the experiment led to a decrease in the severity and intensity of inflammation in the prostate.
The development of the pathological process has provoked the structural and functional abnormalities there. The animals with untreated disorders have been reported with a significant reduction in the mass ( CM) of the pancreas by 46 % relative to the intact control animal groups (Table 2). These changes have probably been related to the loss of a significant number of epithelial cells, and consequently led to a decrease in functional and spectrumforming gland function .

The introduction of the suppositories with OME and prostaplantu forte accompanied by an increase in absolute and relative weight of it by 20% and 15% respectively, but the rate in treated males had not reached the values ​​of the intact animal control group.
The evidence of the CP alteration has been  a significant increase in the enzyme activity of prostate CF serum in 2.6 times with a simultaneous decrease in its activity in prostate homogenate in 1.7 times (Table 3). The last fact has confirmed the membranedestruction development, increase of membrane permeability of CP acini and output of prostate enzyme in the blood. The pathological process has been accompanied by the activation of lipid peroxidation (LPO), reduction of antioxidant protection of animals, as evidenced by a significant increase in the content of TBA -AP serum in 1.5 times, 4.8 times in DC and a statistically significant reduction in SH twice ( Table 4). Some similar changes of prooxidant / antioxidant protection have been observed in the organ homogenate.
Therapeutic administration of suppositories with OME has promoted the normalization of CF serum and homogenate CP, as evidenced by the lack of significant differences with respect to the studied parameters of the intact control group of animals. In addition, there has been observed a significant inhibition of lipid peroxidation processes and normalization of MDA-AP indicators. However, there has been the marked increase in the activity of antioxidant protection that verified by increasing content of HS, both in serum and in prostate homogenate to the values ​​of healthy animals. The experimental results have showed the ability of the studied herbal remedies to stabilize cell membranes prostatic epithelial acini, reduce the intensity of inflammation and damage of CP ( Table 3). In its performance the suppositories with OME have not been inferior to the drug of comparison prostaplant forte in their ability to recover prooxidant / antioxidant balance of animals, to inhibit the processes of membranedestruction and inflammation in the rats with turpentine prostatitis.
The above mentioned results are due to existing flavonoids, triterpene, steroids, fatty acids among BAR OME, which are characterized by the pronounced anti-inflammatory, membranoprotektorna, antioxidant types of actions (Havsteen A. , 2002 , Rathee P., Rathee S., 2005).

The dynamic of the content changes of Tc, E2, DHT reflects the functional state of reproductive males. In the control pathology group of animals the background of disturbances in CP along with a decrease in KM prostate, we have observed a significant decrease in Tc in peripheral blood in 1.7 times , 2.7 times the DHT with respect to performance of the intact control group animals (Table 5). The flow of model pathology has not been accompanied by significant changes in the level of E2, which is probably due to the lack of influence phlogogane at the central mechanisms of hormonal regulation of the hypothalamic- pituitary- gonadal axis system.
However, the reduction of the active metabolite T - DHT, indicating a violation of honadoprostate connections, reducing the activity of 5 -α- reductase, while maintaining aromatase activity. Introduction with the suppositories with OME at a dose of 380 mg / kg has allowed to normalize Tc and the content of DHT in the blood serum. This effect can be explained by the restoration honadoprostate relationships, increased the activity of 5 -α- reductase, the normalization of androgen saturation of the animals’ organisms. Introduction with the comparing drug prostaplantu forte at a dose of 35 mg / kg, also led to an increase in the content of Tc index and normalization of the level of DHT.
In its performance impact on serum levels of sex hormones in the male rat model of prostatitis turpentine, the suppositories of OME have not yielded the drug  of comparison prostaplantu forte.

Sekretforming function is controlled by CP androgens. Therefore, fluctuations in their content have reflected in qualitative and quantitative changes of the crystallographer CP fingerprint on a slide immediately after the removal  of the organ.

The type of crystallization of CP secret of the intact rats has been 3.2 points, the secret crystals have looked like a typical phenomenon of ' fern leaves ' , which corresponded to the normal level of testosteron predominance of the organism and correlated with the dynamics of Tc in our experiment (Fig. 1a).
The inflammatory process that occurred in the gland of the rats after administration with turpentine, caused the distinct changes in the structure : lateral branches of crystals have been cut, their numbers have been reduced, the angle of departure from the main branches of crystals stems has been increased . Often there have been no branch crystals, stems have been thickened. Such a state of the  secret has been estimated at an average of 2.25 points in the group, indicating a decrease in androgen saturation of the body ( Fig. 1b).

After the treatment of the animals with the OEM, there has been found that the secret characteristics have been restored to the normal level for most rats. The rest of the animals the crystallographer has shown the androgen decline saturation of the animals. In general, the group score has been 2.72 points ( Fig. 1c ).

At the same time, the use of the comparison drug prostaplant forte at a dose of 35 mg / kg , allowed to recover the level of androgenic saturation of the animals (almost to the level of intact animals). It has remained at the level of control pathology only for two rats. The average score for the group has been 2.75 points ( Fig. 1d).

The results of the study of the nature of the crystallization of prostatic secretions have shown the ability of BAS maklyury normalize gonads-prostate ties, restore the sensitivity of prostate epithelium to the stimulating effects of androgens. The result of this action is the ability to restore androgen reception, normalize processes of steroid hormones, improve CP secretory function.
CONCLUSIONS
1. The two-time rectal administration of turpentine with the Dimexidum causes the development of prostatitis, which is characterized by systemic and local inflammatory manifestations of the pathological process, deep structure and function and hormonal disorders in the rats.

2. Introduction of the suppositories with the OME at a dose of 380 mg / kg in the treatment regime with a model animal pathology fduring10 days has resulted in the decrease of systemic inflammation, which is manifested by a reduction in white blood cell content, erythrocyte sedimentation rate and content of IL-1β.

3. In the experimental models of prostate the examined suppositories have shown the membranestabilising and antioxidant actions that verified with the decrease of activity of the enzyme prostate acid phosphatase, reduction of the levels of products of lipid peroxidation of cell membranes ( TBA- AP and CC) in serum, increase of activity of glutathione recovery - as the main component in the enzyme system level antioxidant protection.

4. Under the influence of suppositories with oil maklyury extract , that have been administrated against the background of prostatitis, we have observed the normalization of prostate gland ratio mass, indicating an inhibition of degradation processes .

5. The therapeutic effect of the suppositories with oil maklyury extract accompanied by full restoration of the functional activity of the prostate, which has been confirmed by the increase in the content of sex hormones (Tc and EBRT ) and androgen saturation level of the animals .

6. According to the expressive action of prostateprotective action at a dose of 380 mg / kg has not yielded to the efficacy of the comparison drug - prostaplant forte at a dose of 35 mg / kg.
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Table 1.

Influence of suppositories with OME in clinical blood parameters in the model turpentine prostatitis in the rats, 
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SX
	The group of animals, n=6
	Indicators 

	
	Leukocytes, 109/l
	ESR, mm / h 
	level of IL 1β, pg / ml

	The 8th day of the research

	IC
	10,67±0,80
	8,23±0,60
	-

	KP
	21,17±1,08*
	18,27±0,56*
	-

	P + suppositories with ME, 380 mg\kg
	11,67±0,88**
	11,02±0,64**
	-

	P + prostaplant forte е, 
35 mg\kg
	12,00±0,58**
	10,48±0,44**
	-

	The 13th day of the research

	IC
	11,17±0,87
	8,15±0,52
	11,23±1,61

	KP
	22,50±1,43*
	18,68±0,62*
	48,50±3,80*

	P + suppositories with ME, 380 mg\kg
	11,67±0,67**
	10,63±0,68**
	10,93±1,64**

	P + prostaplant forte е, 
35 mg\kg
	11,33±0,49**
	9,78±0,19**
	11,83±1,71**


* - The indicators are likely relative to the animal group IC, p ˂ 0,001; 

** - The indicator are likely relative to the animal groups KP, p ˂ 0,001.
Table 2.

Variation of the mass of the rat prostate gland on the model of prostate turpentine in the rats, 
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SX
	The group of animals, n=6
	The mass before the experiment
	The mass in the end of the experiment
	CP mass
	KM CP

	IC
	298,33±2,11
	324,17±3,00
	2,125±0,072
	0,650±0,024

	KP
	310,83±4,17
	298,33±4,77
	1,058±0,033*
	0,355±0,008*

	P + suppositories with ME, 380 mg\kg
	313,33±3,57
	300,83±5,83
	1,333±0,077*/**
	0,443±0,023**

	P + prostaplant forte, 
35 mg\kg
	312,50±4,79
	299,17±3,27
	1,242±0,040*/**
	0,415±0,010**


* - The indicators are likely relative to the animal group IC, p ˂ 0,001; 

** - The indicator are likely relative to the animal groups KP, p ˂ 0,005.
Table 3.

Influence of suppositories with OME on the activity of acid phosphatase in a model of prostate turpentine in the rats, 
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SX
	The group of the animals, n=6
	IC
	KP
	P + suppositories with ME, 380 mg\kg
	P + suppositories with ME, 380 mg\kg

	Blood serum
KP, mmol / l * min
	16,34±0,37
	42,67±1,12*
	21,12±0,55*/**
	19,98±0,61*/**

	prostate homogenate
KP, mmol / l * min
	22,06±1,24
	12,79±0,64*
	18,75±0,65**
	18,84±0,44**


* - The indicators are likely relative to the animal group IC, p ˂ 0,001; 

** - The indicator are likely relative to the animal groups KP, p ˂ 0,001.
Table 4.

Influence of the candles with OME on the state of the prooxidant / antioxidant system of the body rat on the model of prostatitis turpentine, 
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SX
	The group of the animals, n=6
	TBK, mmol / L
	DC mmol / L
	HS, umol / l

	Blood serum

	IC
	0,32±0,02
	0,037±0,004
	28,08±0,73

	KP
	0,49±0,03*
	0,178±0,015*
	13,68±0,47*

	P + suppositories with ME, 380 mg\kg
	0,33±0,04**
	0,052±0,004**
	24,98±1,11**

	P + prostaplant forte, 
35 mg\kg
	0,34±0,03**
	0,038±0,003**
	28,08±1,46**

	prostate homogenate


	IC
	30,98±2,28
	0,97±0,62
	22,06±1,24

	KP
	68,59±1,65*
	2,92±0,49*
	15,68±0,43*

	P + suppositories with ME, 380 mg\kg
	31,62±2,14**
	1,01±0,62
	19,87±0,82**

	P + prostaplant forte, 
35 mg\kg
	30,34±1,80**
	0,95±0,58**
	24,07±0,98**


* - The indicators are likely relative to the animal group IC, p ˂ 0,001; 

** - The indicator are likely relative to the animal groups KP, p ˂ 0,001.
Table 5.
Influence of the candles with OME on the content of testosterone, estradiol, dihydrotestosterone on the model turpentine prostatitis in rats, 
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SX.
	The group of the animals, n=6
	The contents of Тс, nmoll/l
	The contents of Е2, nmoll/l
	The contents of DGT,

nmoll/l
	Ratio of Тс/Е2
	Ratio  of DGT /Тс

	IC
	27,59±3,14
	0,218±0,011
	604,28±91,15
	126,56±17,15
	0,022±0,0015

	KP
	15,70±2,13*
	0,207±0,070
	241,70±41,35*
	75,85±3,98*
	0,015±0,016*

	P + suppositories with ME, 380 mg\kg
	29,15±3,99**
	0,240±0,019
	588,22±72,78**
	121,46±11,05**
	0,020±0,007**

	P + prostaplant forte, 
35 mg\kg
	29,12±2,02**
	0,233±0,019
	530,13±66,30**
	124,98±10,24**
	0,0181±0,0045**


* - The indicators are likely relative to the animal group IC, p ˂ 0,005; 

** - The indicator are likely relative to the animal groups KP, p ˂ 0,005.
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Fig. 1. Crystallographic secretion of the prostate: a – the intact rat, a typical phenomenon of " fern leaves " androgenic saturation of the body in the normal range, B – the rat of the control pathology group after the administration withturpentine , androgenic saturation decreased body, c – the rats , which were injected with the candles with MEA background simulated pathology, normal picture " fern leaves " androgenic saturation of the organism as normal, d – the rats which were administered with prostaplant fort on the background of prostatitis , the normal pattern of crystals androgenic saturation of the body is sufficient. Reflections secret. x200 .
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