Monitoring of metabolic parameters in plasma of dairy cows during puerperium
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ABSTRACT

In our investigation, we monitored the levels of concentration of glucose, total proteins, bilirubin, urea and the activity of aspartat transaminase of the 45 dairy cows in the puerperium. The cows were from 5 husbandry which deal with producing the milk. 

We discovered folicular cysts in 19 cows by rectal and ultrasound examination 35 days post partum. 30 days post partum, the uterus and ovary findings were normal in 19 cows. 

The mean level of the glucose in the 33 cows was 3,30 mM/L, in 2 cows it was below the  lower limit (1,60mM/L), while in 10 cows, the mean concentration was significantly beyond the physiologic values (7,70mM/L). 

In the cows with folicular cysts the concentration of bilirubin was increased to 30%, while 26 cows with normal puerperium had 60% increased concentration in comparison with physiologic levels.

The mean concentration of urea was increased in all 46 animals and its value was 7,46mM/L. 

The mean value of activity of AST enzyme in the 19 cows with folicular cysts was 99,16 U/L, while in the 26 cows with normal puerperium was 47,19 U/L. 

The concentration of total proteins were within the physiologic limit and its mean value was 75,32mM/L. 

We finally concluded that until day 35 of puerperium in the cows, there occurs an increase of bilirubin concentration as a result of increased activity of LDH izoenzyme 4+5.

During the puerperium the concentration of urea was variable,although, the quantity of proteins in the forage was the same.

The described metabolic changes, especially the plasma values of proteins are correlated with the liver activity.
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INTRODUCTION

It is well known that quality of feeding in domestic animals, specially dairy cows, has significant influence in production and reproduction. Because of that it is possible to conclude that smaller metabolic disorders caused with unpropriate feeding  declare with decreasing fertility or infertility, specially in dairy cows because their metabolisam is burdened with milk production. This disorders can cause decrease or disordered function of ovary, oestrus cycle and also pathological appearance on ovaries like cysts. During the early puerperium, 10-14 days post partum on the ovaries the largest percentage of cysts develop. According Kesler et al. (1979), 60% of ovarian cysts (diameter more than 20 mm) with thin wall appear in that time. Cysts have negative influence on cow reproduction for it prolongs the intercalving period, decrease milk production and therefore is the main reason for the early throw out from breeding. Ashmawy et al. (1992), citated by Arthur et al. (1996) connect cysts development with quality of feeding and with high milk production. Today it is known that cysts development are based on hormonal disorder of ovulation i.e deficit of LH which has not induced the ovulation Yoshioka et al. (1998), Busato et. al. (1995). Described hormonal functions are associated with metabolic changes, especially the plasma values of proteins and with liver activity. The glucose is basic energetic substance in cows (ruminants), provided by glucose ingested, glycogen production and gluconeogenesis. Body reserve of glucose are low what is contrary with their needs, especially at the end of pregnancy and during lactation. In cows (ruminants) absortion of glucose is not possible in small intestines because monosaharides in rumen traverse to low fatty acids. For that reason the concentration of glucose in ruminants is halfway lower from monogastric animals and thats the main reason for metabolic disorders in ruminants Jazbec, (1990). Zimmermann et. al. (1998) monitored 10 metabolic parameters in puerperium. They find out from time to time the correlation between concentration of bilirubin in plasma and cow fertility  but they could not predict cow fertility only by that parameter. Asmare et al. (1999) investigated the level of bilirubin in plasma from calving till sixth week post partum. Despite individual differences they found out increased level of bilirubin in plasma during the partus (10,10 +/- 9,29). During first six weeks of puerperium they found  out the increased concentration of bilirubin in plasma simultaneously with increased activity of LDH isoenzyme 4 + 5, because of milder damage of liver cells. The main goal of this research was to determine the level of some parameters in protein, carbohydrate metabolism and activity of aspartat transaminase in plasma  what could be the indicator of some metabolic changes.

MATERIAL AND METHODS

In our investigation 5 husbandry which deal with producing the milk and calfes and have more than 10 cows were monitored. The cows were examined between 30 - 35 days post partum. We monitored the cows od symenthal breed with production of milk between 4 000 and 6 000 L per year. All cows were monitored by rectal, vaginal and ultrasound (Aloka SSD-210) examination. During mentioned  examinations we discovered folicular cysts in 19 cows while 35 days post partum the uterus and ovary findings were normal in 26 cows. The blood of all examined cows was taken from v. iugularis and the biochemical tests were performed after centrifugation (10 min / 3 000 rpm). The concentration of the glucose, total proteins, total bilirubn, urea and the activity in the plasma were determined by procedures recomended by Herbos Co. The obtained results after statistical treatment are presented in tables 1 and 2.        

RESULTS

Table 1. The chemical test findings of blood samples of dairy cows with ovarian folicular cysts

	
	Glucose
	Bilirubin
	Proteins
	SGOT

	N
	19
	19
	19
	19

	M
	3,47
	10,78
	75,09
	99,16

	MIN
	2,35
	2,14
	62,00
	29,00

	MAX
	7,82
	23,56
	85,00
	132,00

	SD
	1,11
	5,78
	6,44
	25,30

	mM
	0,25
	1,33
	1,48
	5,80

	KV %
	32,07
	53,65
	8,57
	25,51


We found some changes in level of already mentioned blood parameters and also the activity of AST in 19 cows with folicular cysts was changed. The mean concentration of glucose in blood samples of those 19 cows was 3,47 mM/L, what represents upper physiological value (2,22-3,33 mM/L). The concentration of total proteins were within physiologic limit, between 70-80 mM/L. Our results shown average 75,09 mM/L. The most altered value was concentration of bilirubin  (10,7 mM/L), in comparison with normal value (7,70 mM/L). The concentration of urea was slightly increased (7,51 mM/L), compared with normal value (6,66 mM/L). The mean value of activity of AST enzyme in the 19 cows with folicular cysts was 99,16 U/L in comparison with normal value (35-80 U/L). The fisiological values were taken from Jazbec (1990).  

The chemical test findings of  blood samples of  26  simenthal and holstein-frisian cows shown after basic statistics treatment in table 2.

Table 2. The chemical test findings of blood samples of dairy cows from 5-30 days post partum

	
	Glucose
	Bilirubin
	Proteins
	Urea
	SGOT

	N
	26
	26
	26
	26
	26

	M
	3,30
	12,25
	75,54
	7,41
	47,19

	MIN
	1,60
	1,07
	62,00
	1,27
	27,00

	MAX
	7,70
	27,80
	92,00
	17,80
	82,00

	SD
	1,19
	6,22
	7,58
	3,81
	13,49

	mM
	0,23
	1,22
	1,49
	0,75
	2,65

	KV %
	36,02
	50,77
	10,03
	51,44
	28,59

	S(x-M)2
	36,70
	1005,99
	1492,80
	377,62
	4732,04


In table 2 we can see that glucose concentration in blood of majority cows is on upper level of normal value, average it was 3,30 mM/L (normal value 2,22-3,33 mM/L). In 14 cows glucose concentration was under the normal values, in 2 cases concentration was lower and in 10 cases upper than normal values. Only in one case the concentration of glucose was doubled. The concentration of total proteins were within physiologic limit, between 70-80 mM/L. Our results shown average 75,54 mM/L. The most altered value was concentration of bilirubin  (12,25 mM/L), in comparison with normal value (7,70 mM/L). The concentration of urea was slightly increased (7,41 mM/L), compared with normal value (6,66 mM/L). The activity of AST was under the physiological values (47,19 U/L), compared with normal value (35-80 U/L).

DISCUSSION

During the early puerperium, 10-14 days post partum on the ovaries the largest percentage of cysts develop. According Kesler et al. (1979), 60 % of ovarian cysts (diameter more than 20 mm) with thin wall appear in that time. In our research in group of dairy cows with ovarian folicular cysts, the metabolism of carbohydrates was phisiological, therefore the values of glucose and also the proteins were normal. The only alterated parameters were bilirubin and activity of AST. We could assume that  measuring activity of AST in cows with folicular cysts could predict the diagnosis.  Zimmermann et al. (1998) monitored 10 metabolic parameters in puerperium. They found out from time to time the correlation between concentration of bilirubin in plasma and cow fertility but they could not predict cow fertility only by that parameter. Asmare et al. (1999) investigated the level of bilirubin in plasma from calving till sixth week post partum. Despite individual differences they found out increased level of bilirubin in plasma during the partus (10,10 +/- 9,29). During first six weeks of puerperium they found  out increased concentration of bilirubin in plasma simultaneously with increased activity of LDH isoenzyme 4+5, because of milder damage of liver cells. The above mentined results are congruent with results of our research. 

The activity of AST were under the normal values in the group of cows with normal puerperium, although Asmare et al. found out the highest level of AST activity during the peripartal period which decrease during the puerperium. Our results agree with those results. Because of the normal liver metabolism, the activity of AST wasn't increased. 
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