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It is known that the complex of local and systemic protective responses develops in the organism in response to disorders of different nature (stress, pregnancy, malnutrition). Inflammation as manifestation of the local tissue damage is a basis of a nonspecific component of the systemic immune response. Communicative interaction of the immune and neuroendocrinal systems is provided with specific alarm mechanisms. From the immune system the afferentation of information is provided mainly with cytokines by means of which it is possible to track a way of realization of the immune response [2, P. 86].
Taking into consideration the disembodied data of the literature, dedicated to studying of the problems, connected with the peculiarities of the immune system ontogenesis and the orientation of immune responses, which arise against the background of pathological changes during perinatal and early periods of post-natal development of the organism, the clarification of the role of the immune system in the mechanisms of damage of the pancreas structure and function is important.
The objective of the study is to determine the content of IL-12 and IL-4 cytokines and their ratio in the blood serum of the rat mothers that received a hypercaloric diet during their pregnancy and their offsprings.
The materials and methods of the study. The volume of the study included the experiments on 30 nonlinear pregnant rats (WAG/G Sto population) and their offsprings (120 specimen). The experimental animals were divided into the groups: the rats that during their pregnancy received a hypocaloric diet at the expense of unbalanced nutrition with the reduced content of proteins and carbohydrates (10 specimen), 1-month-old rats (10 specimen), 2-month-old rats (10 specimen).
All the rats who were born by the mothers of the group mentioned above after their birth received a physiologic (balanced) nutrition and were in usual conditions of a vivarium. The slaughter of the animals was carried out within the terms according to the stages of carrying out of the study: that is removal from the experiment of females right after the labors, the infant rats were removed as far as they reached the age of 1 and 2 months. All the procedures on the animals and also the removal of the animals from the experiment by decapitation were made under anesthesia with the use of thiopental narcosis. The levels of interleukin-4 (IL-4) and interleukin-12 (IL-12) in the blood serum were determined by the immunoenzymatic method using the sets of reactants of BEST Vector (Novosibirsk, the Russian Federation) and the sets of reactants of (Elisa Kit) Ani Biotech Oy, Orgenium laboratories Business Unit (Finland) according to the instructions attached. The results of the study are processed by means of the analysis package of Microsoft Excel-2003 program, Biostat.exe-2008 computer program [7].
The results of the study and their discussion. The important regulatory role of cytokines is known. IL-4 induces the proliferation of T-helpers of the 2-nd type (Th2) which mediate the reactions of humoral immune response (stimulation of B-lymphocytes and production of antibodies) and is also an antagonist of gamma interferon inhibiting the proliferation of T-helpers of the 1-st (Th1) type [2, P. 121] while IL-12 enhances the proliferation and differentiation of T-helpers of the 1-st (Th1) type which mediate the reactions of cellular immunity and at the same time inhibit the proliferation of T-helpers of the 2-nd type (Th2) [2, P. 122; 5, P. 312; 6, P. 435].
In rat mothers who were on a hypocaloric diet with the reduced content of proteins and carbohydrates during their pregnancy IL-12 content appeared to be increased almost by 2 times (Table 1), while the average level of IL-4 content in the animals of the group studied was significantly decreased with regard to the standard – by 2,3 times respectively.
The degree of proportionality of changes of IL-12 and IL-4 content was determined by IL-12/IL-4 ratio and the existence of essential increase of IL-12/IL-4 ratio by 3,6 times in comparison with control was established which demonstrates the existence of cytokine imbalance in the rats of the observation group.
Table 1
Contents of Cytokines in the Blood of Rat Mothers that were on a Hypocaloric Diet during their Pregnancy (in % of the Standard)
	Indicators
	Rat Mothers

	IL-12
	186,6±9,1***(р1<0,001)

	IL-4
	45,4±6*** (р1<0,001)

	IL-12/IL-4
	358±26,4*** (р1<0,001)



Notes. 1. ***p < 0,001,  *p < 0,05 (comparison with the control group).

The data obtained indicate the tendency, through increase of IL-12, to expansion first of all of reactions of cellular type through enhancement of the proliferation and differentiation of Th1, against the background of inhibition of the humoral response that is indicated by the decrease of IL-4 and, thus, confirm the attraction first of all of nonspecific, and further an important role of a specific cellular link of the immune system in the mechanisms of the pancreas damage as a result of a long hypocaloric diet during pregnancy [1, P. 41; 2, P. 122; 3, P. 63]. 
It is necessary to add to the information mentioned above that during the morphological research conducted before the rats both with the signs of inflammation of pancreas – 40%, and with their absence – 60% of rats were revealed, however in both groups the degree of level IL-4 decrease (by 2 times) was the same, but IL-12 level was increased significantly (195,3±17,2% of the standard, р<0,001) in the rats with inflammation in the pancreas tissue while in the animals without the signs of inflammation IL-12 level was within normal values (100,1±2,3%). 
At the following stage the analysis of cytokine content in the blood of 1-month-old and 2-month-old infant rats who were born by the rat mothers who were on a hypocaloric diet during their pregnancy was carried out (Table 2). 
In the blood serum of 1-month-old infant rats the decrease of content of not only IL-4 but also IL-12 was observed that mediately indicates the disturbance of functional activity of macrophages – the cells of effectors and modulators of an immune response, a source of regulatory cytokines (one of them is IL-12) which are known to be in close cooperative interaction with Th potentiatimg the differentiation of Th 1 followed by Th1 and macrophage mutual activation of each other. In the blood serum of 2-month-old infant rats the increase of IL-12 content and the essential (by 4 times) decrease of the average level of IL-4 compared with control were observed  that coincided with the indicators of rat mothers, but had a little more expressive citokine imbalance. 
The data obtained are indicative of the existence of more essential imbalance of regulatory cytokines in infant rats, as compared with rat mothers, and thus due to prevalence of a nonspecific cellular link of the immunologic reactivity increases the risk of developing of chronic pancreatitis in infant rats in the future.
Table 2
Content of Cytokines in the Blood Serum of the Infant Rats Born by the Mothers who were on a Hypocaloric Diet During their Pregnancy (in % of the Standard)
	Indicators
	Age of (a Group of) Infant Rats

	
	1 month old
	2 months old

	IL-12      
	55±1,5***
(р1<0,001)
	156 ±3,3***
(р1<0,001,рY<0,001)

	IL-4        
	25,6±3,4***
	28,7±2,4***

	IL-12 / IL-4                
	264,1±45,7***
(р1<0,001)
	575,7±42,8***
(р1=0,036,рY<0,001)



Notes. 1) ***p < 0,001,  ** p < 0,01, *p < 0,05 (comparison with the group)

The experimental data obtained are indicative of the fact that an unbalanced nutrition of pregnant rats is the essential risk factor of development of organic pathology of the pancreas with secretory failure not only in them, but also in their offsprings, despite normal nutrition of the latter after the birth, and prove the appropriateness of the further research referred on clarification of a possibility of renewal of the functional state of the pancreas after a long-term unbalanced nutrition of pregnant animals. 

Conclusions
1. In rat mothers who during their pregnancy were on a hypocaloric diet with the reduced content of proteins and carbohydrates the signs of disturbance of the immunologic reactivity in the form of imbalance of regulatory cytokines with prevalence of IL-12 content, the reduced IL-4 level were revealed that indicates the attraction of a nonspecific cellular link of immunity to a pathogenesis of the pancreas damage. 
2. In infant rats that were born by the  mothers that had a hypocaloric diet during their pregnancy despite their normal nutrition after the birth in the blood serum a month of life later the inhibition of immunologic reactivity was revealed to what the decrease of both IL-4 and IL-12 content testifies.
3. In the blood serum of 2-month-old infant rats, the dynamics of cytokine content displays unidirectional changes with the indicators of rat mothers (increase of IL-12 content and decrease of IL-4 content), but the changes are more expressive. 
4. The imbalance of regulatory cytokines of rat mothers and their offsprings indicates the attraction of a specific (Th 1) and nonspecific (macrophagic) cellular link of immunity to the pathogenesis of the pancreas  damage which is possibly bound to the disturbance of intercellular interaction due to decrease of activity of effectors and modulators of an immune response – macrophags which are also a source of regulatory cytokines.
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Summary. At clarification of a role of the imbalance of effector cytokines in the blood in realization of immune reactions in the rats who were on a hypocaloric diet during their pregnancy and in their offsprings, in comparison with control, it is established: the existence of an essential imbalance of regulatory cytokines with primary increase of IL-12 content, decrease of IL-4 in rat mothers and 2-month-old infant rats, decrease of both IL-12 content, and IL-4 in 1-month-old infant rats that demonstrates involvement in a pathogenesis of damage of the pancreas and further development of chronic pancreatitis as both specific (Th 1) and nonspecific (macrophagic) cellular link of immunity. The latter is probably connected with the disturbance of intercellular interaction due to, first of all, decrease of functional activity of macrophages – cells of effectors, modulators of an immune response and sources of regulatory cytokines. 
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