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A  STUDY ON PROTEIN FRAGMENTS IN CALVES SERUM
Abstract

Protein is the most important constituent of blood which plays various crucial roles which maintain plasma osmotic pressure and homeostasis of the body. The aim of the present study was to investigate the different protein fractions of the early aged calf of a stall feeding dairy cattle. Total protein, albumin, globulin and γ globulin were determined by using biochemical analyzer. The results of the present study showed that total protein (72.56 ± 29.4), albumin (44.8 ± 2.46), globulin (27.76 ± 4.47), & ϒ globulin (2.9 ± 2.07) in calves. It may be concluded that biochemical variation of serum of different calves and it is very important for interpretation of serum biochemistry for laboratory data in various age group animals. 

Key Words: Milk feeding calves, Serum biochemistry, total protein, globulin, albumin, γ globulin. 
II
CHAPTER I
INTRODUCTION

Plasma proteins play significant roles in the maintenance of colloidal osmotic pressure, act as a substitute for indispensable amino acids, maintains blood glucose level through gluconeogenesis, in transport of minerals and hormones, production of biocatalysts and immunoglobulin in the organism. Thereby, plasma proteins have extraordinary role in maintenance of homeostasis of blood. Total concentration of mammal’s proteins is about the same as double its value in birds. In mammals it is 5-7g/dl (Kaneko, 1997), while in mammals it is approximately 4 g/dl (Griminger and Scanes, 1986). The relation between individual fractions of proteins reflects the functional, metabolic and health status of mammals. The importance and reliability of the routine application of serum protein analysis in diagnostics of various disorders animals is studied by Werner and Reavill(1999). The same authors also pointed out the importance of determining the referent values that are specific for species, age and sex of animals. The concentration of total protein and albumin progressively increases with little change in globulins and an absence of γ, in fetus. However, γ-globulin was detected in 25% of bovine fetal serum sample (Kniazeff et al., 1967), which is attributed to transplacental transfer. In the calf, precolostral serum normally contains no γ-globulin (Pierce, 1955), but within a few hours after ingestion of colostraum, γ-globulins appears in serum and absorption continues for up to 48 hours after birth(Ebel,1953), after which gut permeability ceases. The plasma proteins are sensitive to nutritional influences but the changes are often subtle and difficult to detect and interpret. A direct relationship between vitamin A and lowered albumin has been observed in cows (Erwin et al., 1959). Failure of passive transfer of immunoglobulins to neonatal offspring has a significant effect on neonatal mortality, and losses due to infectious causes are positively correlated with low concentrations of serum immunoglobulins. There were no systematic researches into changes of concentration of proteins and their fractions in blood serum of calf in dairy industry of Bangladesh. Therefore, the present study was designed to evaluate serum protein fractions of neonatal calf in stall feeding dairy cattle.
Aim of the study:

1. To know concentration of serum protein fractions of calf.
CHAPTER II
Review of Literature

Serum Biochemistry:

The majority of biochemical parameters in young animals differ from normal values for adults because are changing with the age and are influenced by colostrums intake (Jezek et a., 2006).

Total protein and albumin:

Total protein easily can be evaluated with a refractometer, although a chemistry panel is required to determine albumin and globulin changes specifically. The difference in plasma protein and serum protein is mainly due to fibrinogen. Increases in total protein are due to dehydration or inflammation. Physical examination and/or globulins and fibrinogen are needed to determine the exact cause. Hypoproteinemia most often is caused by lack of adequate protein in the diet or protein loss. Liver disease usually does not result in a low protein in ruminants. Nutrition problems and chronic parasitism should be ruled out first. These animals might be anemic also. If these are ruled out, loss from the gastrointestinal tract, urinary tract or into the peritoneal or pleural cavities should be suspected. Serum proteins constitute a portion of the amino acid pool of the body and as such are believed to be indicative of the nutritional status of the animal. In shorthorn cattle except for the values at birth, total protein levels were lower (p< 0.05). In young animals and higher in mature animals Albumin levels also lower at birth (p< 0.05) and then increase, but fluctuate somewhat. There was no clear effect of age on albumin levels (Doornenbal  et al., 1988). In Jersey cows total protein increased with age over a range of one to six years (Roussel  et al., 1982). In dairy cattle total protein levels were reported to be higher in dry cows, while albumin concentration were lower in lactating non pregnant as compared to lactating pregnant animals ( Peterson et al., 1981).

In animals there is a general modification in serum proteins with advancing age and in the very old; thus age is an important consideration in the interpretation of the serum proteins (Kaneoko et al., 1997). The concentration of albumin is influenced not only by age but also by nutrition (Kaneko et al., 1997; Knowles et al., 2000; Birgele and llgaza, et al., 2003). In cross breed cows hemato-biochemical parameters at Early (Up to three month) , mid (Up to six month) and Late (Up to nine month) pregnancy was Total Protein(gm/dl) 6.92±0.33, 8.05±1.17, 7.49±0.22 respectively ( Manzoor R. Mir et al., 2008). Reference values of Means and standard deviations (SD)of blood serum components at 4-5 years old and  6-10 years old shorthorn cows is Total Protein(gm/dl) 2.3±0.3, 2.3±0.3 respectively; Albumin (gm/dl) 39.6±4.4, 38.3±4.6  respectively (Doornenbal  et al., 1988).  Bovine Biochemistry reference intervals at 2 wks to 6 month Protein (gm/lit) 48-73, Albumin (gm/lit) 25-38 but at 2 yrs+ Protein (gm/lit) 59-81, Albumin (gm/lit) 29-39 ( Lumsden et al., 1980). Reference values of blood serum components for shorthorn calves at Day 80 Total protein (mg/dl) 66.8±3.7, Albumin (mg/dl) 40.5±1.9 (Doornenbal et al., 1988).
CHAPTER III
MATERIALS AND METHODS

Study Period

This study was conducted for a period of 17 days (17 January -02 February, 2011) in Metro Dairy Farm, Kulgaon, Hathazary, Chittagong.

Selection of Farm

Chittagong area is potential for dairy farming because of its high demand of fluid milk, suitable weather, feeds and fodder availability, available animal health care facilities from Chittagong Veterinary and Animal Sciences University. So there is good communication with university and dairy farms as for giving various technical supports to the farms and for some research work also.  Metro Dairy Farm was selected for conducting the study because of its suitable location, large population, and satisfactory record keeping system, proper feeding and management and also for their kind cooperation.

Study population
Study population was 5 cross bred calves. Calves were in different age and feeding stage.
Health status of animal

All animals involved in this study were clinically healthy and for ensure this clinical history was interviewed with the farm manager with the examination of physical condition.  Calves were mostly lives on milk and some are grass also.

Sample preparation

Sample collection: 5ml Blood sample was collected from jugular vein puncture with taking proper aseptic measure. 5 ml was kept in syringe for smooth coagulation. 

Serum Sample Preservation: 5 ml of coagulated blood was kept overnight in refrigerator for collecting the serum. The serum samples obtained after centrifugation were stored at 20˚C in refrigerator for further biochemical test.

Biochemical Examination: 
Evaluation of Biochemical parameters

Total Plasma Protein & Plasma Albumin were determined by Automated biochemical analyzer (Humalyzer 3000®) at Biochemistry laboratory, Chittagong Veterinary and Animal Sciences University.

Gamma globulin levels were estimated by the zinc sulphate turbidity (ZST) method. (McEWAN et al., 1970)

Procedure 
Photometric Colorimetric Test for Total Proteins (Biuret Method)

Reaction Principle: Cupric ions react with protein in alkaline solution to form a purple complex. The absorbance of this complex is proportional to the protein concentration in the sample.

Contents

	Reagents:
	4×100 ml or 1×1000 ml Colour reagent

	
	Sodium hydroxide
	200mmol/l

	
	Potassium sodium tartrate
	200mmol/l

	
	Copper sulfate
	12 mmol/l

	
	Potassium iodide
	30 mmol/l

	
	Irritant R 36/38
	


	Standard
	1×3 ml Standard

	
	Protein
	8g/dl

	
	Or
	80g/l

	
	Sodium azaid
	0.095%


Assay

Wavelength: Hg 546 nm, 520-580 nm

Optical path: 1 cm

Temperature: 20---250C

Measurement: Against reagent blank

Only one reagent blank per series was required.
Pipetting Scheme

1000 μl of reagent was taken in previously marked three eppendorf tubes for reagent blank, sample and standard separately by micropipette. 20μl of sample and standard were added in the previously marked eppendorf tube, respectively. Reagent blank eppendorf tube only contain reagent. Sample and standard for total protein were mixed separately in each eppendorf tube and incubated for 10 minutes at 250C. Absorbance of the sample and standard were measured against the reagent blank within 30 min (ΔA) λmax in 546 nm by spectrophotometer of the Humalyzer 3000®.

	Pipette into cuvettes
	Reagent blank
	Sample/Standard

	Sample/Standard
	------
	20μl

	Reagent
	1000μl
	1000μl

	Mixed and incubated for 10 min. at 20---250C. Absorbance of the sample and standard were measured against the reagent blank within 30 min(ΔA)


Calculation of the Protein Concentration

With standard

C=80× ΔA sample/ ΔA standard [g/l]
Photometric Colorimetric Test for Albumin (BCG Method)

Reaction Principle: Bromocresol green forms with albumin in citrate buffer a color complex. The absorbance of this complex is proportional to the albumin concentration in the sample.

Contents

	Reagents:
	4×100 ml or 1×1000 ml Colour reagent

	
	Citrate buffer (pH 4.2)
	30mmol/l

	
	Bromocresol green
	260mmol/l


	Standard
	1×3 ml Standard

	
	Albumin 
	4g/dl

	
	Or
	40g/l

	
	Sodium azaid
	0.095%


Assay

Wavelength: Hg 546 nm, 578 nm

Optical path: 1 cm

Temperature: 20---250C

Measurement: Against reagent blank

Only one reagent blank per series was required.
Pipetting Scheme

1000 μl of reagent was taken in previously marked three eppendorf tubes for reagent blank, sample and standard separately by micropipette. 10μl of sample and standard were added in the previously marked eppendorf tube, respectively. Reagent blank eppendorf tube only contain reagent. Sample and standard for total protein were mixed separately in each eppendorf tube and incubated for 5 minutes at 250C. Absorbance of the sample and standard were measured against the reagent blank within 30 min (ΔA) λmax in 578 nm by spectrophotometer of the Humalyzer 3000®.

	Pipette into covettes
	Reagent blank
	Sample/Standard

	Sample/Standard
	------
	10μl

	Reagent
	1000μl
	1000μl

	Mixed and incubated for 5 min. at 20---250C. Absorbance of the sample and standard were measured against the reagent blank within 30 min(ΔA)


Calculation of the Albumin Concentration

With standard

C=4× ΔA sample/ ΔA standard [g/l]
Globulin: After calculating total protein and albumin concentration we deducting total protein from albumin for the estimation of globulin.
Gamma Globulin Estimation (ZST Method)
Reaction Principle: the serum gamma globulin concentration is measured using a selective turbidity produced by zinc sulphate.
Contents

	Reagents:
	

	
	Zinc sulphate
	7.233 mmol/l


	Standard
	1×3 ml Standard

	
	Barium chloride
	47.08mmol/l

	
	Sulphuric acid
	100mmol/l


Method 
Pipette into two tubes 100 μl of serum were taken. Then added 6ml of distilled water to the tube acting as a blank and to the sample tube added 6ml of the working strength zinc sulphate solution. Mixed  by inversion and leaved both tubes for 1 hour. Mixed again and read in the EEL colorimeter against filter 623 using the blank tube to zero the instrument for each pair.  
Calculation of Gamma globulin:
Multiplied the EEL reading by 10 to express the result in Z.S.T. units. 

CHAPTER IV
Results and Discussions
Results:
Table: l Serum protein fractions of 5 calves of in a stall feeding dairy cattle (N=5)
	Serum Parameters
	Mean± SD
	Min-Max

	Total protein (gm/dl)
	72.56 ± 29.4
	49.8- 77.3

	Albumin  (gm/dl)
	44.8 ±  2.46
	19- 43

	Globulin(gm/dl)


	27.76 ± 4.47
	29.0- 46.0

	Albumin: Globulin 


	161: 1
	

	Gamma  Globulin (ZST)
	2.9  ± 2.07
	2.5-3.5


The table shows the serum protein fraction of 5 calves of stall feeding dairy cattle. The protein fraction includes total protein, albumin, globulin, albumin: globulin,  and γ globulin which are 72.56 ± 29.4 (gm/dl), 44.8 ±  2.46(gm/dl), 27.76 ± 4.47(gm/dl), 161: 1, and 2.9  ± 2.07 (ZST) respectively. 

Discussion:
Total protein: Total protein level is higher in lactating cows than milk feeding calves and it is significant. This result agreed with the Doornenbal et al., 1988; Roussel  et al., 1982; Peterson et al., 1981.  In shorthorn cattle Doornenbal et al., 1988 found except for the values at birth, total protein levels were lower in young animals and higher in mature animals.  Roussel et al., 1982, also found that in Jersey cow’s total protein increased with age over a range of one to six years. In dairy cattle total protein levels were reported to be higher in dry cows (Peterson et al., 1981). In animals there is a general modification in serum proteins with advancing age and in the very old; thus age is an important consideration in the interpretation of the serum proteins (Kaneoko et al., 1997). 

Albumin: Albumin levels lower at birth and then increase, but fluctuate somewhat. There was no clear effect of age on albumin levels (Doornenbal  et al., 1988). Present study also agrees with it because result shows that albumin in calf is somewhat higher in adult than calf and is insignificant. Discrepancies in values for various hematological parameters between our findings and previous studies may be explained by differences in sampling interval, methods used, numbers of cows sampled, and/or degree of metabolic disturbances. Moreover, genetic differences between cows (Mallard et al., 1998) and subtropical conditions of the present study might have played a role for the differences with other studies.

Globulin: Globulin levels lower or none at birth but after sucking milk the level of globulin is increased (Jameson et al., 1942). Present study also agreed with it.
Gamma Globulin: Gamma globulin level is also none or lower in new bon calf serum (Jameson et al., 1942). After sucking colostrums the γ globulin level become increased (Hansen & Phillips, 1947) which was confirmed by present study.
CHAPTER V
Conclusion
This study revealed that there is wide range of variations in protein fractions. It could be indication of different disorders. Proper monitoring in feeding and management is necessary to reduce immune related diseases.
Recommendations:

The study was not yet perfectly completed. For perfect result of the study some recommendations is being noted: 

a. Study population should be large.

b. Samples should be collected within 24hours of calving.

c. Different ages of calves’ blood should be collected. 
d. Same age calves should be selected.

e. All records should be kept in a particular register.

f. If any medicine is used should be noted. 
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Appendix
Table: Different protein fragments in calves’ serum
	Calf I D
	Total Protein
	Albumin
	Globulin 
	Gamma Globulin

	
	gm/dl
	gm/dl
	gm/dl
	ZST unit

	K1
	68.7
	30.3
	38.4
	1.8

	K2
	57.2
	34.4
	22.8
	2.0

	K3
	47.2
	33.5
	13.7
	1.9

	K4
	123
	29.3
	93.7
	2.2

	K5
	66.7
	96.5
	-29.8
	6.6


