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STATE OF PROTEOLYTIC SYSTEM IN THE RAT ORGANISM BY ALIMENTARY ESTROGENS EXPOSED
INTRODUCTION
In the structure of morbidity and mortality of the female population breast cancer (BC) consistently holds of leading position. At the Ukraine breast cancer ranks first in the structure of cancer incidence in women. Over the last 45 years (1965-2010) incidence of breast cancer rose from 17,6 to 69,7 per 100 thousand of female population,  over the past 20 years – in 2,5 times, the annual growth of cancer pathology is more than 2 %  in Ukraine. According to the National Cancer Registry annually more than 16,5 thousand of new cases of breast cancer are registered, of which 25 % are women of reproductive age in Ukraine [6]. 
Nutrition is 30-35 % of the risk factors contributed to the occurrence of tumors. In modern industrial cattle under intensive technologies of animals cultivation in violation of technological regulations harmful to human health hormonal growth promoters and thyreostatics are used often illegally because its can achieve significant performance improvement. There is good reason to believe that consuming of large amounts of animal fats (meat and dairy products) may contribute to the development of breast cancer. Sex hormones of animal are identical for human hormones. Once in the human diet, these hormones are perceived by human organism as their own. In the body an excessive level of estrogen is the cause of varying severity diseases: at women (especially the elderly) it can cause of breast cancer [5]. 
The most important period of postnatal ontogenesis is puberty. Sex hormones with other factors has an evident effect on biochemical metabolism, influence on function of various organs and systems of the body: at hypoestrogenic (not age-appropriate ) osteoporosis, hormone cardiopathology, depression, senile psychosis develop, at hyperestrogenic hyperplastic processes and hormone depended tumors take place [5].
Proteolytic enzymes are involved in key pro-oncogenic processes such as angiogenesis, invasion and metastasis. In malignant human tumors increased expression of proteases and their activity is observed and its correlates with malignant progression and poor prognosis for the patient [15].
Purpose of the work is study of proteolytic processes in the organs of different ages rats exposed by exogenous estrogenic to determine of  the trigger mechanisms for tumors development.
MATERIALS AND METHODS

Experiments were conducted on Wistar female rats  exposed by exogenous estrogenic for 45 days. At the beginning of the experiment of experimental animals age was 3 months in puberty period ( group II) and 6 months in mature (group IV) one. Control groups are intact animals of appropriate age (groups I and III).
To simulate of exogenous estrogen influence rats’ eat was treated with the drug "Synestron " - original stylbeny with chemical structure different from the steroid estrogenic hormones, but on the biological and therapeutic properties similars to them - at the rate of 2 mg per kg .

Materials of research are the brain and liver of the rats. Objects of research are proteolysis activity indexes: trypsin and its obligate inhibitors - α1-antitrypsin (α1-AT), α2-macroglobulin (α2-MG) [2], cathepsin B and cathepsin L [1], contents of average mass molecules (AMM) [4], total protein [12]. 
Obtained data were treated with standard methods of variation series estimation. The difference between the comparable values was considered veracity at p <0.05.
RESULTS AND DISCUSSION

There is evidence that at tumor process  proteolysis plays an important role: it contributes proliferative activity increase, apoptosis inhibition, neoangiogenesis stimulation and of drug resistance induction. Cysteine peptide hydrolases - cathepsins play important role in invasion and cancer metastasis [14]. 
After conducting research to determine of exogenous estrogen influence on proteolytic processes of puberty and mature age females following results were obtained. 
It is proved that trypsin is nonspecific carrier of steroid hormones. In the liver trypsin index in experimental group II rats (16%) was decreased, while mature females enzyme activity was increased by 13 % in the IV group (Table). 
Table
DISPLACEMENT IN PROTEOLYTIC SYSTEM OF RATS EXPOSED BY NUTRITIONAL ESTROGEN (M + m)
	Indexes
	І group, n=6
	ІІ group, n=6
	ІІІ group, n=6
	IV group, n=6

	Liver

	Trypsin,

nmol/s g protein
	0,65+0,03
	0,73+0,04*
	0,67+0,033
	0,72+0,036*

	α1-АТ,

µmol/s g protein
	0,46+0,02
	0,54+0,03*
	0,48+0,024
	0,53+0,027*

	α2-МG,

µmol/s g protein
	23,5+1,17
	21,62+1,08
	24,11+1,20
	25,2+1,26

	Cathepsin L,

conv.units/ g prot..
	21,19+1,06
	18,01+0,91
	20,78+1,04
	18,65+0,93

	Cathepsin B,

conv.units/ g prot.
	20,88+1,04
	21,06+1,05
	21,07+1,05
	21,34+1,05

	AММ, conv.units
	8,78+ 0,44
	10,15+0,52
	7,68+0,38
	8,78+ 0,44

	Brain 

	Trypsin,

nmol/s g protein
	0,073+0,004
	0,061+0,003*
	0,072+0,003
	0,067+0,003*

	α1-АТ,

µmol/s g protein
	0,27+0,01
	0,29+0,01
	0,26+0,01
	0,24+0,01

	α2-МG,

µmol/s g protein
	13,77+0,69
	22,41+1,12*
	14,42+0,63
	14,27+0,71

	Cathepsin L,

conv.units/ g prot.
	12,74+0,61
	13,66+0,68
	11,05+0,55
	14,43+0,72

	Cathepsin B,

conv.units/ g prot.
	14,07+0,73
	15,47+0,77
	14,25+0,70
	13,11+0,66

	AММ, conv.units
	4,67+0,23
	3,94+0,19*
	4,15+0,22
	4,67+0,23*


Note : * - the veracity of changes compared to the control indexes, p < 0,05
α1-antitrypsin  is a glycoprotein synthesized in the liver. It is shown that in liver cells α1-AT inhibits chymotrypsin-inducting apoptosis leading to uncontrolled proliferation of tumor cells [7]. The level of α1-AT was higher in group II by 17 % in comparison with intact one and dominated in the IV group (11 %.). 
α2-macroglobulin is a glycoprotein inhibitor of plasma proteases and is used as a marker of cell membrane permeability. Because of the positive effect of estrogen on the synthesis of α2-MG concentration in women it is about 20 % more than men. α-MG has the ability to bind hormones and cytokines (IL, IFN, TNF-a, growth factors) [11]. α2-MG activity tended to decrease in experimental puberty age rats and slightly increased in mature ones. 
Cysteine cathepsins are important regulators of signaling molecules and a large number of biological processes. Increased cathepsin activity has been demonstrated in many tumor cells [9]. The activity of cathepsin B is a positive regulator of apoptotic cascade [8]. Cathepsin B promotes proliferation of epithelial cells and precancerous breast cancer progression, estrogen affects on its activity [13]. Cathepsin L is mainly responsible for the allocation of tumor growth factors [16]. Cathepsins B, L besides the destructive perform a regulatory function making post-synthetic modification of peptide hormones precursors and neurotransmitters [10]. 
In the liver of puberty age rat females the activity of cysteine cathepsin L was reduced by 15 % and 12 % for  mature animals of group IV in comparison with the control ones. 
In the brain at trypsin activity determining following data were obtained. In control group I enzyme activation dominated under corresponding experimental group index by 14,2 %. In the control group of mature rats trypsin activity was higher by 5% in comparison with the females of the experimental group. There was a trend to α1-AT enzymatic activity increasing in the experimental pubertal groups and mature females by 7,6 % and 6,85 %, respectively. In the study of α2-MG activity was determined activation by 62,8 % in the experimental group II compared with the control I one, while the rejection rate between experimental mature groups were insignificant. 
In brain of rats exposed by Sinestron in pubertal period cathepsin B activation by 10 % compared with a control group of similar age was fixed. In mature females the enzyme activity decreased by 6,2 % in the experimental group compared to control. 
Nerve cells contain large amounts of cathepsin L. The functions of cathepsin L in secretory vesicles as a key protease for proteolytic processing of proneuropeptides and prohormones into active neuropeptides, which are mediators for intercellular communication at synapses in the nervous system, are determined. In the brain of rats from both experimental groups cathepsin L activation  by 7,2 % (group II ) and 13,25 % (IV group) occurred at drug exposure.
One of the major pathogenic syndromes of critical states are endogenous intoxication determined on the contents of average mass molecules. Their accumulation in the organs of rats of both experimental groups was showed. Thus, AMM content increase in pubertal age females consuming Sinestron was by 12 % in the liver, the kidneys – by 32,5 %, the blood serum – by 18,5 %, the brain – by 15,6%. In mature females their increase was by 7,4 %, 11,3 %, 14 % and 14 %, respectively.
CONCLUSIONS 
1. Alimentary exposure by exogenous estrogen on rats leads to changes in proteolytic system and development of endogenous intoxication dependent on organ and age of the animals. Higher level of increased activity of inhibitory links and AMM content were observed in rats in pubertal period, which resulted in reduction of potential protective mechanisms of the organism and could become trigger of dysfunction of natural detoxification and biotransformation systems, violation of signaling pathways of transmitting information. Phenomena identified in the body of experimental rats may lead to inhibition of apoptosis as one of the main mechanisms for damaged cells removing from the population. 
2. Steroid hormones coming into the organism from food are able to initiate endocrine disorders, simulate reactions dependent on steroid hormone receptors in pathological ones resulted in a negative health problems for people, such as increased risk of tumor development and metastasis. This effects is supposed to be cause the development of proliferative and hyperplastic processes of cancer in estrogen-sensitive tissues and in particular breast. 
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