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The data of dynamics of fetus growth and development indicators, and also amino acid composition of amniotic liquid of clinically healthy newborn calves are given. It is established that since the end of the first month of growth and embryo development until the end of the second one its body weight increased in 64,71 times (р<0,001). At the end of the first month of growth and development the embryo mass was only 0,68±0,01 g, amnion volume was 7,08±0,12 ml, and аllantois – 45,40±1,40 ml with a trunk length of a fetus of 0,92±0,01 centimeters. Increase of weight of a fetus on months of growth and development decreases from 64,71 times to 1,45 times, and actually the mass of a fetus body increases from 0,68±0,01 g to 28700,0±5,29 g in comparison with the last month of its growth and development.
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Statement of the problem. The organism of pregnant is considered to be one of the toughest biological systems that emerged on Earth in the process of evolution. Maintaining homeostasis in it is provided by all major subsystems: the mother, placenta and fetus. Violation of one subsystem causes compensatory response to another, aimed at implementation of the basic reproductive problems - pregnancy and birth of healthy offspring. With this in mind, the issues of knowledge of morphometric parameters of growth and development of the fetus and amniotic fluid composition under conditions of physiological pregnancy animal [1-3, 6] become very important.
Many authors suggest that only 7-15% of newborn animals are able to adapt it to the conditions of existence after birth. The remaining animals are born with some degree of fetal underdevelopment, especially of the respiratory system and immune structures and organs [3, 6-10]. A characteristic feature of the decreased viability of neonatal farm animals is their 100% disease in the first days of life. Deaths among calves, pigs, lambs, chickens, that are sick are often up to 50 percent or more. Recovered animals stunt in the development and reduce payment forage, and further to 35% of not realizing the genetic potential of breeding quality and productivity [4, 5].
Therefore, to solve the existing problems in the livestock it is necessary firstly on an invincibly scientific basis to form veterinary Neonatology, problems which are connected with the solution of problems with growing healthy high performance animals [1, 2, 4].

The conducted researches were part of the thematic plan of “Development of multi parametric system of milk production based on the secret-creating function, breast cancer, pre-and postnatal development of the animal body and the methods of their correction” № of state registration 0108U010281 (Part 2. “Physiological and biochemical parameters of pre-and postnatal development of animals and their correction”).

Analysis of the main research and publications which discuss the problem. Any system of maintenance and growth of calves [6] can not ensure the receipt of healthy animals with high productivity, if it does not include morphological and functional characteristics of growth and development of the fetus and newborn animals [4, 5, 14]. One of the tasks of primary importance in order to develop measures aimed at improving the adaptive abilities of the body is the knowledge of the physiology of growth and development of the body in pre-and postnatal periods of vital functions [4, 5]. Some authors believe that critical periods of organism are observed mainly in the early stages of pre-and postnatal growth and development. Normal fetal growth and development is largely determined by the characteristics of circulation in the mother-placenta-fetus. The primary defect of placentation leads to violations of the cardiovascular adaptation and perfusion of the placenta. Violation of utero-placental-fetal geodynamics in early pregnancy is the primary cause of placental insufficiency and therefore – severe complications of pregnancy and fetal development of hypoxia and newborn animals [7-10]. According to the research in the system of homeostasis in cows of dry period there are substantial changes that are part of the physiological adaptation that ensures the integrity of the functioning of hemo-circulation in the body and the female fetus [11-17]. In this regard, much attention should be given to the research of the physiology of growth and development of the fetus, amniotic fluid composition, insofar as knowledge and analysis of the reasons that cause them contribute to the development of methods and techniques of obtaining viable offspring, increasing reproductive function of cows.
The purpose of research – to research morphometric parameters of growth and development of the fetus and amniotic fluid amino acid composition under conditions of physiological flow of gestation in cows.

Objective: to investigate the parameters of growth and development of the fetus and amniotic fluid amino acid composition under conditions of physiological gestation cows.
Materials and methods. Laboratory studies were conducted in terms of the Department of Pathology and pathophysiology of Poltava State Agrarian Academy, anatomy, normal and pathological physiology of animals of Sumy National Agrarian University, department number 20, Institute of Applied Physics of the NAS of Ukraine (Sumy).

In order to study growth rates and growth retardation in terms of two slaughterhouses (LLC “Vorozba” Meat Factory in Belopolskyi district of the Sumy region and JSC “Konotopmyaso” (Konotop Sumy region) cows of Ukrainian black and white and red and Ukrainian spotted breeds of second to fourth lactations were used. Information about the insemination of cows after calving originated from the animals and farm specialists. After the slaughter of cows in the presence of the fetus the period of its gestation, length of its body (cm), body weight (kg), the amount of amniotic fluid and allantoic liquid (ml), selected samples of amniotic fluid and fetal blood from the heart or umbilical artery were determined.
The period of gestation of the fetus was determined by its soundings and the presence of wool cover by V. S. Shypilov, G. V. Zverev, I. I. Rodin and V. Y. Nikitin (1988) and cows belonged to the group of animals in the same period of lactation and the growth and development of the fetus.

At the amino acid analyzer BIOTRONIK LC-6001 (Germany) with SP-4100 integrator based on after column reaction with ninhydrin studies of amino acid composition of liquids of homeostatic level of functionally active newborn calves were conducted.
Studies. The results of our study suggest that the dynamics of body weight of the fetus during the period of its growth and development had the following characteristics (Table 1). It should be noted that the end of the first month of growth and development of the embryo by the end of the second month of his body weight increased by 64.71-fold (p <0.001).

1. The body weight of the fetus and amniotic fluid volume, (M ± m, n = 5)

	Month of fetus gestation 
	Fetal body weight, g
	The volume of liquid, ml
	Fetal body length, cm
	Increase of fetus body weight, time

	
	
	amnion
	allantois
	
	

	1
	0,68±0,01
	7,08±0,12
	45,40±1,40
	0,92±0,01
	–

	2
	44,0±1,16
	112,00±1,52
	157,00±1,92
	6,72±0,51
	64,71

	3
	287,0±1,57
	738,00±2,63
	879,40±3,93***
	14,24±1,41
	6,50

	4
	1628,0±2,92
	2087,00±3,92***
	1671,00±3,04
	22,80±2,08***
	5,72

	5
	4401,0±3,23
	3505,00±3,10
	2102,40±3,70**
	35,64±1,49
	2,70

	6
	6901,0±5,81**
	3620,67±4,63**
	2789,67±3,76***
	52,67±4,29**
	1,57

	7
	11300,0±6,06
	5723,00±54,69
	4087,33±4,67
	68,10±4,53*
	1,64

	8
	19801,0±8,09**
	11286,67±4,63
	5644,00±3,79**
	81,50±4,19
	1,75

	9
	28700,0±5,29
	12544,00±8,08
	6980,33±6,06
	103,10±4,13
	1,45


Note: * p <0.05, ** p <0.01, *** p <0.001 - compared to the previous month
Body weight of the embryo at the end of the first month of gestation was only 0,68 ± 0,01 g and increased by the end of next month to 44,0 ± 1,16 g Further, compared to the previous month of gestation of fetus weight increases quantitatively, but in one-time calculation of this figure is reduced. It was established that fetus body weight at the end of the third month of growth and development amounted to 287,0 ± 1,57 g and increased compared to the previous month of gestation only in 6.50 times.

From the third to the fourth month of gestation fetal body weight increased to 1628,0 ± 2,92 g, which is only 5.72 times more of this index in the previous month. From the fifth month of gestation the fetus by the end of the ninth fetal weight increases, respectively, 2.70, 1.57, 1.64, 1.75 and 1.48 times (p < 0.001). During the above period quantitatively fetal body weight increased from 1628,0 ± 2,92 g to 28700,0 ± 5,29 grams. Studies indicate that over the entire period of gestation fetal fluid volume in amnion and allantois gradually increases significantly. Length of the body of the fetus in the first nine months of gestation increased almost a hundred times from 0,92 ± 0,01 cm to 103,10 ± 4,13 cm ( p < 0.001).

Body weight of calf cows also changed throughout the period of gestation. It dropped from third to fourth month of lactation to 4,90 ± 0,25 kg and in the months of lactation (gestation fetus) increased to 644,8 ± 5,42 kg (1.24 times, P <0.01). Milk yield of cows decreased during lactation to 3.40 times (p <0.001).
Our results indicate that the total content of amino acids in the amniotic fluid of healthy newborn calves was 330,39 ± 7,52 nmol / 0.1 ml. The content of free amino acids (Table 2) in the amniotic fluid of healthy calves was at 222,97 ± 3,82 nmol / 0.1 ml. Of these, the share of essential amino acids accounted 38,40 ± 1,32 nmol / 0.1 ml and replacement - 184,57 ± 3,44 nmol / 0.1 ml.

2. General characteristics of amino acid composition of amniotic fluid of healthy newborn calves (M ± m, nmol / 0.1 ml, n = 5)

	Index
	Clinically healthy calves

	Total
	330,39± 7,52

	Free amino acids
	222,97±3,82

	Essential amino acids
	38,40±1,32

	Amino acid replacement
	184,57±3,44

	Content hlyukoplastychnyh amino
	39,32±0,32

	Content lipoplastychnyh amino
	20,01±1,24


Analysis of amino acid composition of amniotic fluids of healthy newborn calves (control) made ​​it possible to establish that in it there was much more content of components that are involved in ornithinic cycle. Basic amino acid involved in the initial phase of the cycle is ornithinic. Its content in the amniotic fluid of healthy newborn calves was 3,43 ± 0,04 nmol / 0.1 ml, and in calves born in a state of hypoxia, the figure was 10.09 , 3.30 (p < 0.001) and 1.26 times lower ( p < 0.05). Citrulline in the amniotic fluid of healthy calves were found at the level of 3,91 ± 0,25 nmol / 0.1 ml.
Future research on this direction will allow to establish the physiological parameters of fetal growth and development, promoting the development of methods and techniques of obtaining viable offspring and increase of reproductive function of cows.

Conclusions:

1. It was established that in the previous month of gestation fetal weight increases quantitatively, but the one-time calculation of this figure is reduced.

2. It was proved that the end of the first month of growth and development of the embryo to the uttermost of his body weight increased most significantly to 64.71-fold (p <0.001).

3. The total content of amino acids in the amniotic fluid of healthy newborn calves was 330,39 ± 7,52 nmol / 0.1 ml, free amino acids – 222,97 ± 3,82 nmol / 0.1 ml. Of these, the share of essential amino acids accounted 38,40 ± 1,32 nmol / 0.1 ml and replacement – 184,57 ± 3,44 nmol / 0.1 ml.

4. In the amniotic fluid of healthy newborn calves is a high content of components involved in ornithinic cycle.

5. Content ornithine in amniotic fluid of healthy newborn calves was 3,43 ± 0,04 nmol / 0.1 ml, and citrulline – 3,91 ± 0,25 nmol / 0.1 ml.
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