Influence of metabolic parameters on reestablishment of ovarian cyclicity in puerperium of simmental cows

M. Samardžija1, T. Dobranić1, I. Getz1, I. Harapin1, S. Vince1, N. Prvanović1 I. Đureković2
Faculty of Veterinary medicine, Zagreb, Croatia1
Veterinary station, Bjelovar, Croatia2
ABSTRACT

The aim of our research was to establish the influence of metabolic parameters on return of ovarian cyclicity in puerperium of simmental cows. We determined following metabolic parameters: glucose, total proteins, urea,  isoenzymes AST, ALT and enzyme creatine kinase in 20 cows  in total, during the 45 days of puerperium. Cows who were 2-10 years old, were examined gynecological and by ultrasound. We divided cows in two groups on basis of their lactation. In first group lactation consisted <25 L daily, and in second group > 25 L. We took blood samples from V. coccigea twice weekly starting from day 4. till 45. of puerperium. Samples were centrifuged and stored frozen on -20°C till biochemical tests. We determined significant difference (P<0,00001) for urea and isoenzymes AST and ALT between both groups of cows. But, we did not determine significant difference (P>0,05) for glucose, total proteins and CK. The comparison of correlation between metabolic parameters has shown strong, positive and significant correlations only between AST and CK (r=0,51;P<0,05). As already known, AST activity increases in serum by muscle and liver diseases. So it is necessary for distinguishing liver diseases from skeletal injuries on basis of laboratory test to determine level of creatine kinase in sera. Our tests have shown that group of cows with higher milk production  in our study had no liver diseases although they had increased level of izoenzyme AST (P<0.00001). We can conclude that hypothalamus-pituitary-ovarian axis would be reestablished in physiological time postpartum.












INTRODUCTION

The level of specific metabolites in plasma is not showing just disarranged, yet it gives signal to relation of hypothalamus-pituitary-ovarian axis about metabolic status. Regular measurement of metabolites shows their importance in explication effect of disarranged metabolism on ovarian cyclcity of cows in puerperium (Opsomer et al., 1999). The level of glucose in first, third and fifth week of puerperium was lower in cows with later return of ovarian cyclicity (Huszenica, et al., 1988). Mentioned authors have concluded that metabolic incidents in puerperium could influence on return of ovarian cyclicity. New researches showed that glucose influence on episodic-tonic secretion of LH is probably through the effect on GnRH (Medina et al., 1998). With generally accepted importance of energetic status, some authors also allege effect of protein metabolism as a problem of cows which didn't show ovaian cyclicity during first 50 days after calving. In that cows concentration of urea and albumin in plasma was significantly lower than in cows with normal cyclic activity of ovaries (Giger et al., 1997). Sasser et al., (1988) wrote that reduced protein entry in food of meat cows extend the period of postpartum till the first oestrus, first insemination and conception. Urea makes the most of the nonprotein nitrogen compounds in blood and about 99% of nitrogen in blood is bound with proteins.Canfield et al., (1990) and Butler et al., (1996) have established that high level of urea in plasma bad effect on future fertility of cow. Riha and Januš, (1998) assume that is in cows plasma significant correlation between insemination index, duration of service period, intercalving period and urea level. An activity of AST in sera indicates liver damages (Reid and Roberts, 1982). An activity of isoenzime AST in sera increases also in skeletal muscle injuries (for example intramuscular injection), so for distinguishing liver diseases from skeletal muscle injuries is necessary to determine level of creatine kinase in sera (Tennant, 1997). Creatine kinase is present in many cells in organism, but has most specific activity in skeletal muscles (Kramer, 1989). Enzyme ALT (Alanin amniotransferase) represents specific indicator for liver injury. In liver diseases activity od ALT has a slower increase than activity of some other liver enzymes (Tennant, 1997). The maximal specific activity of ALT in primates, carnivores, rabbits and rats is in liver. However, activity of ALT in tissues of swines, horses, cows and goats is too low to have a diagnostic value (Boyd, 1983). Forenbacher, (1993) presumed that significant increase of ALT activity in big animals presents specific indicator of liver injuries.
MATERIAL AND METHODS

General approach

For making this research we included total 20 simmental cows aged 2-10 years during puerperium. All females were kept on rope and originating from 5 rural households in hist district of Bjelovarsko-bilogorska, Croatia. Cows were fed with mixture of corn and green silage, concentrate and mineral supplies. During this research we divided cows  in two groups based on their lactation. In first group lactation consisted <25 L daily, and in second group > 25 L.

Gynecological and  ultrasound examination of  genital organs

Every cow was, during blood extraction, examined gynecological and with ultrasound. We performed ultrasound examination of genital organs by Rajamehendran and Taylor, (1990) starting from day 4. till day 45. of puerperium. In that case we used Aloka ultrasound equipment, model SSD-500 (Aloka Co. Ltd., Tokyo, Japan), with real time, B-type scanner and linear rectal probe ultrasound frequency 5 MHz.  The ovaries were represented in several projections to find every cyclic formation. According to Rajamehendran and Taylor, (1990) we followed uterine involution by rectal examination and considered that involution was over when uterus stopped decreasing morphologically.

Collection of blood samples

We took blood samples by vacutainer system  from V. coccigea twice a week starting from day 4. till day 45. of puerperium in accordance with Rajamehendran and Taylor, (1990). According to Bage et al., (2002)  samples were centrifuged on 3000 rpm during 10 minutes and collected sera stored immediately (15 minutes) after, on -20°C till additionally tests.

Determining level of biochemical parameters in blood

According to Herak et al., (2000a) we determined  concentration of glucose, total proteins, urea also activity of isoenzyme aspartate aminotransferase (AST), alanine aminotransferase (ALT) and enzyme creatine kinase (CK) with standard spectrophotometrical usage of kits and test reagents (Olympus, Japan) in Laboratory of hospital “Nova bolnica”, in Dubrava, Zagreb.  

Statistical analysis 

All results were analyzed with ANOVA (StatSoft, Statistic, 5.1. version year 1984.-1996.) and with Tukey’s tests post-hoc analysis. 

RESULTS
During 45 days postpartum maximal value of glucose was 4,7 mmol/L and  minimal value was 2,0 mmol/L. Mean value of glucose was 3,28 mmol/L with  standard error of mean 0,05 mmol/L. Maximal value of total proteins was 194 g/L, and minimal value 49 g/L. Mean value of total proteins was 74,37 g/L with standard error of mean 1,47 g/L. The value of urea was between 0,6 mmol/L till 6,90 mmol/L averaging 2,88 mmol/L with standard error of mean 1,27 mmol/L. Maximal value of AST was 146 U/L, and minimal value was 36 U/L. Mean value of AST was 69,30 U/L with standard error of mean 1,87 U/L. Maximal value of ALT was 27 U/L, and minimal value 8 U/L. Mean value of ALT was 17,89 U/L with standard error of mean 0,37 U/L. The value of creatine kinase was between 41 U/L till 3.948,0 U/L averaging 334,97 U/L with standard error of mean 58,93 U/L. The results of biochemical parameters of cows group 1 were shown in table 1.  

   Table 1. Biochemical parameters of cows group 1.

	 
	GLUCOSE
	TOTAL  PROTEINS
	UREA
	AST
	ALT
	CREATINE KINASE

	N
	9
	9
	9
	9
	9
	9

	MIN
	2,00
	49,00
	0,60
	36,00
	8,00
	41,00

	MAX
	4,70
	194,00
	6,90
	146,00
	27,00
	3.948,00

	M
	3,28
	74,37
	2,88
	69,30
	17,89
	334,97

	S.D.
	0,53
	14,67
	1,27
	18,59
	3,64
	586,36

	S.E.M.
	0,05
	1,47
	0,13
	1,87
	0,37
	58,93


    During 45 days postpartum maximal value of glucose was 8,30 mmol/L and  minimal value was 2,10 mmol/L. Mean value of glucose was 3,31 mmol/L with  standard error of mean 0,06 mmol/L. Maximal value of total proteins was 97 g/L, and minimal value 45 g/L. Mean value of total proteins was 77,05 g/L with standard error of mean 0,65 g/L. The value of urea was between 2,30 mmol/L till 8,30 mmol/L averaging 4,91 mmol/L with standard error of mean 0,12 mmol/L. Maximal value of AST was 248 U/L, and minimal value was 36 U/L. Mean value of AST was 97,10 U/L with standard error of mean 2,88 U/L. Maximal value of ALT was 39 U/L, and minimal value 10 U/L. Mean value of ALT was 23,07 U/L with standard error of mean 0,48 U/L. The value of creatine kinase was between 73 U/L till 8.485,0 U/L averaging 476,02 U/L with standard error of mean 96,79 U/L. The results of biochemical parameters of cows group 2 were shown in table 2.
                Table 2. Biochemical parameters of cows group 2.

	 
	GLUCOSE
	TOTAL PROTEINS
	UREA
	AST
	ALT
	CREATINE KINASE

	N
	11
	11
	11
	11
	11
	11

	MIN
	2,10
	45,00
	2,30
	36,00
	10,00
	73,00

	MAX
	8,30
	97,00
	8,30
	248,00
	39,00
	8.485,00

	M
	3,31
	77,05
	4,91
	97,10
	23,07
	476,02

	S.D.
	0,70
	7,15
	1,31
	31,73
	5,32
	1.064,65

	S.E.M.
	0,06
	0,65
	0,12
	2,88
	0,48
	96,79


 Figure 1.  Comparison between parameters results for both groups of cows 
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DISCUSSION

Herak et al., (2000b) have established that concentration of glucose in most of the cows were on upper limit of normal value (3,30 mmol/L) which coincide with our results. Comparing groups of cows with different milk production, we got glucose values 3,28 mmol/L in group with less milk production and 3,31 mmol/L for group with high milk production wherefore we did not establish significant differences between groups (p>0,05). Researching diet energy during puerperium in high productive Holstein cows Ward, (1999) got similar results. He determined glucose in cows from 1. till 6. week of postpartum and found low values in only 9 % of cows. Mentioned author did not establish correlation between high lactation and glucose concentration which coincide with our results. Generally was accepted  that quality of nutrition is most important factor of reproduction control in high dairy cows. Giger et al., (1997), with generally accepted importance of energetic status, emphasized the effect of protein metabolism as a problem in cows that didn’t show ovary cyclicity during first 50 days after calving.  In opposite with that Herak et al. (2000b) didn’t find disorders in ovarian cyclicity postpartum refer to total proteins  because the concentration of total proteins was in normal limits with variations about 10 %. Comparison of total proteins level in cows with different lactation we didn’t find significant difference between the groups (p>0,05). Herak et al. (2000b), have established poorly changes of urea blood level with big individual differences. We found out significantly higher urea blood level in group of cows with higher lactation than in group of cows with lower lactation, which is opposite with their results. Comparison of biochemical parameters in cows with different lactation we found out high, significant correlation between AST and creatine kinase (r=0,51; P<0,05). Tennant, (1997) found out that  activity of isoenzyme AST in sera increases in skeletal muscle injuries (for example intramuscular injection) and in liver diseases, so for distinguishing liver diseases from skeletal muscle injuries is necessary to determine level of creatine kinase in sera. On basis with that, it was observed that in both groups of cows were not liver diseases regardless to higher level of isoenzyme AST (P<0,001) in group of cows with higher lactation (97,10 U/L) in opposite to cows with lower lactation (69,30 U/L). According to that we can conclude that the function of hypothalamus-pituitary-ovarian axis will be reestablished in physiological period of postpartum. Those facts are in accordance with results of Herak et al., (2000b). Mentioned authors were monitored concentration of ALT in blood of cows during puerperium. The activity of AST in blood was in physiological levels and because of that authors concluded that in cows used in their research were not larger liver damages.
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