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ETIOPATOGENESIS OF OSTEODYSTROPHY  OF ZAANENSKA BREED 
OF GOATS
It is established that alimentary osteodystrophy of goats of dairy breeds is characterized both clinical signs, and specific by dynes, which biochemical indicators display both changes of the general metabolic status of animals and a condition of connecting tissue, in particular, of the bone. This maintenance of glycoproteins, communities of the hondroitinsulfat separate glikozaminoglikan, activity of alkaline phosphatase and its bone isoenzyme, activity of sour phosphatase, the general and ionized calcium and phosphorus in serum of animals’ blood.
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Statement of the problem. In Ukraine herd of goats of dairy breeds is growing, because there is a tendency to increase the use of goat milk and its products in recent years  [4, 8]. However, animals often are kept on diets deficient energy, protein, macro- and micronutrients, vitamins, leading to metabolic disorders [3].

The main factors of osteodystrophy of animals is a violation of feeding, and the leading element of its pathogenesis imbalance between formation and resorption of bone. The role of nutritional factors is unbalanced and insufficient animal feed. Of particular importance is the insufficient intake of foods with calcium and phosphorus ratio and abuse of these elements in the diet.

In addition to calcium and phosphorus in the diet, we should also take into account the content of trace elements. Doletskyi found out that a lack of difficite of cobalt, zinc, copper, manganese played role in the etiology osteodystrophy [4]. It is known that trace elements are actively involved in oxidation-reduction processes, tissue respiration and formation of bone tissue and mechanisms of regeneration in bone. Cobalt belongs to osteogenic trace elements: it activates the alkaline phosphatase, and therefore its difficite disrupt bone and develops osteodystrophy. For cobalt deficiency in animals observed dysfunction of the thyroid gland for trace element necessary for the synthesis of steroid hormones [9, 12].

Copper is part of many enzymes, including lizyloksydazy that catalyzes the formation of cross-links in collagen and elastin to ensure the strength of bones and connective tissue. For copper deficiency in bone tissue of animals increases the content of soluble collagen and delayed its transformation into mature collagen [9, 20].

Zinc stimulates the activity of alkaline phosphatase involved in the process of calcification [13].

However, biochemical tests that characterize the state of mineral homeostasis, changing only significant disorders of the endocrine regulation and bone metabolism, and information on the state of the organic component of bone at a rate in goats and osteodystrophy is very limited [19].

Analysis of recent research and publications which discuss this problem.

The study of the pathology of mineral metabolism, including osteodystrophy in farm animals, the subject of many studies [1, 7], but a lot of information about osteodystrophy goats in publications [17, 18].

The purpose of research. Determination of non well-known regions of pathogenesis of osteodystrophy in goats, informatical substation indices of mineral metabolism and connective tissue state with complex diagnostics. 

Material and methods. The experiment was conducted on goats of Zaanenska breed. Clinical investigation and laboratory blood tests of 20 goats of Zaanenska breed have been carried out.

Serum samples of goats were determined inorganic phosphorus and magnesium spektrofotometryc method; potassium, sodium and calcium (total and ionized) of electrolyte analyzer using ECA-01 (K, Na, Ca, pH); activity of acid (AF) and alkaline (ALP) and bone phosphatase isoenzyme of alkaline phosphatase of method of Bodansky; glycoproteins (GP) – method of Steinberg and Dotsenko [10]; hondroyitynsulfat (HST)  method of Nemeth-Csoka in modifying of Slutskyi; Overall glycosaminoglycans (GAG) and their fractions – method of Leontiev, Filippenko, Tymoshenko and others [10, 11].

Results.

The diet of goats consisted of hay grass-forb – 2 kg and barley middlings – 0,2 kg. Structure: roughage – 90,9 %, concentrated – 9,1 %.

The diet was unbalanced for essential nutrients. Availability of fodder units was 95,8 % digestible protein 90,0 %. In the diet contained excess calcium (189,3 % of requirements) and magnesium. Calcium-phosphorus ratio was 3,39:1 (at a rate  1,78:1). The diet was deficient in copper, zinc and cobalt at 54,2, 75,2 and 17,4 % respectively.

It is known that excess salt in the diet magnesium adversely affects the processes of absorption of calcium.

Perhaps due to the deficiency of zinc in the diet is a disturbance of bone remodeling process as zinc stimulates the activity of alkaline phosphatase; and reduced bone ash, as this trace element involved in the process of calcification [14].

Copper in the growth and differentiation of osteoclasts perform a regulating effect on osteogenic cell elements and processes ossyfikate, catalyze enzymatic reactions in osteoblasts play a significant role in the function of enzymes involved in the formation of collagen. Decrease level of copper leads to lower oxyproline content and calcium in the bones, reducing the degree of bone mineralization, promotes the removal of phosphorus from the body. The manifestation of lack of copper shapes defective collagen synthesis, accompanied by deformation of the skeleton and leads to diffuse osteoporosis.

Cobalt regulates mineral metabolism, increases bone phosphatase activity and a number of other enzymes osteogenesis. Therefore, its defecete disrupt the synthesis of organic and mineral part of bone. Cobalt deficiency can cause atrophy of the mucous membrane of the alimentary canal, causing malabsorption of nutrients and trace elements, according to Nazarenko [16].

Based on the literature and the results of our research we established etiological factors and pathogenesis leading osteodystrophy of goats. We found out that in the pathogenesis of nutritional osteodystrophy of goats biopolymer metabolic bone had leading role – collagen and proteoglycans, which undergo degenerative changes elimination of animal bones due to a deficiency in the diet of nutrients, minerals, vitamin D, defecete of exercise and lack of natural insolation. This leads to demineralization, depolimerization of organic components and bone resorption.

We investigated serum chemistries animal with osteodystrophy. The results are shown in the tables.

1. Indexes mineral metabolism of blood serum clinical healthy and goats 
with osteodystrophy

	Index
	Biochemical index
	clinical healthy goats

n=10
	goats with osteodystrophy, n=10


	Са total., mmol/l
	Lim
	2,38(2,71
	2,58(3,08

	
	M±m
	2,62±0,03
	2,80±0,05 **

	Са ionized., mmol/l
	Lim
	1,04(1,23
	1,15(1,54

	
	M±m
	1,16±0,01
	1,33±0,03 ***

	Р, mmol/l
	Lim
	1,21(1,55
	1,15(1,34

	
	M±m
	1,35±0,04
	1,24±0,02 *

	Са/Р
	Lim
	1,70(2,25
	1,98(2,49

	
	M±m
	1,92±0,10
	2,26±0,06 **

	Mg,mmol/l
	Lim
	0,84(0,94
	0,79(0,93

	
	M±m
	0,89±0,01
	0,87±0,01


Note. ((р(0,05, ((( р(0,01, ((((р(0,001 by comparing the control and experimental groups of animals.

The level of total serum calcium goats with clinical signs of osteodystrophy was increased by 6,8 % (r(0,01) due to the increase in the concentration of ionized calcium in 14,7 % (r(0,01) because of its elimination from the bone, while phosphorus was reduced by 8,1 % (r(0,05). Perhaps this is due to the dynamics of the increase in the content of PTH, which affects different directions content of calcium and phosphorus in the blood serum, contributing to higher concentrations of calcium and phosphate concentrations decrease. It is known that a deficiency of vitamin D3 levels of PTH in the body rises [2, 15].

The activity of alkaline phosphatase in the blood serum of goats experimental group was increased by 100,2 %, probably due to increased activity of bone isoenzyme of 15,4 %. In the same group of animals with clinical signs of osteodystrophy was increased and the activity of acid phosphatase in serum at 158,6 %. The activity of acid phosphatase is a specific indicator for the assessment of bone, as this enzyme is found in osteoclasts. Increase its level indicates the intensity of strengthening bone resorption, which increases osteodystrophy.
2. Indexes of aclevete enzeme of blood serum clinical healthy and goats 
with osteodystrophy

	Index
	Biochemical index
	clinical healthy goats

n=10
	goats with osteodystrophy, n=10


	Alcaline Fosfatasae, od. Bodanski.
	Lim
	2,0(6,8
	4,4(13,0

	
	M±m
	4,15±0,49
	8,31±1,09 **

	Bone isoenzim of Alcaline Fosfatasae %
	Lim
	50,0(68,0
	60,0(79,0

	
	M±m
	60,8±1,99
	70,2±2,98 *

	Acide Fosfatasae, Od/ Bod
	Lim
	1,0(6,1
	4,2(10,9

	
	M±m
	3,07±0,57
	7,94±1,34 **


       Note. ((р(0,05, ((( р(0,01, ((((р(0,001 by comparing the control and experimental groups of animals.

For clinical course osteodystrophy of goats’ serum content of the following indicators was increased: total GAG 19,4 % (r(0,01) II GAG fraction to 27,7 % in the third faction 111,5 %, and the total  hondroyitynsulfat 200 % respectively.

3. Indexes mineral connecting tissue of blood serum of clinical healthy and 
goats with osteodystrophy
	Index
	Biochemical index
	clinical healthy goats

n=10
	goats with osteodystrophy, n=10


	Glicoprote-ine, mind. units
	Lim
	0,45(0,63
	0,38(0,86

	
	M±m
	0,52±0,01
	0,58±0,04

	Xondroitin-sulphate, g/l
	Lim
	0,050–0,099
	0,109(0,460

	
	M±m
	0,080±0,01
	0,240±0,04 **

	Total glycosaminoglycans, mind. units
	Lim
	9,8(14,2
	9,5(19,9

	
	M±m
	11,89±0,38
	14,18±0,84 *

	І fraction, mind. units
	Lim
	6,2(10,1
	6,5(12,3

	
	M±m
	7,99±0,53
	8,11±0,54

	ІІ fraction mind. units
	Lim
	1,9(3,4
	2,4(4,3

	
	M±m
	2,60±0,16
	3,32±0,20 *

	ІІІ fraction.
mind. units
	Lim
	1,1(1,6
	1,5(4,8

	
	M±m
	1,30±0,05
	2,75±0,31 ***


       Note. ((р(0,05, ((( р(0,01, ((((р(0,001 by comparing the control and experimental groups of animals.
It means that for clinically severe osteodystrophy in serum content of chondroitin-4-sulfate increased, which is mostly prevalent in intercellular matrix is ​​composed of bone, confirming strengthening it catabolic processes. The fact that at this stage osteodystrophy increases the concentration of GAG fraction III, which contains keratan- and heparansulfaty can be explained by the fact that the disease process involved in connective tissue not only bones, but also liver, intervertebral discs, and other vessels. That is at this stage osteodystrophy can become multiple organ pathology link (table 3).

Among the most informative biochemical components for the diagnosis of osteodystrophy with severe clinical signs are content determination in serum: HST, II and III GAG fractions, alkaline phosphatase and its bone isoenzyme, activity of acid phosphatase.

Conclusion.
Thus, alimentary osteodystrophy of dairy breeds goats characterized as clinical signs and specific dynamics of biochemical indicators that reflect both changes in the overall metabolic status of animals and the state of connective tissue, including bone. Serum glycoproteins  this content, total HST, some factions of glycosaminoglycans, the activity of alkaline phosphatase and its bone isoenzyme, acid phosphatase, total and ionized calcium and phosphorus in the blood serum of animals.
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