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COLOSTRAL TRANSFER: FIELD DATA IN SUCKLING HERDS AND EVALUATION OF THE CONTRIBUTION OF SEROCOLOSTRUM
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PRACTICAL IMPLICATIONS  

Many suckling livestock are affected by inadequate transfer of colostrum. The calves resulting from heifers or difficult calvings are more frequently victims of deficient circulating IgG. The amount of IgG in the calf is a good indicator of its susceptibility to future infections. Administration of serocolostrum (LOCATIM ®) at birth ensures that the calf is supplied with specific antibodies, strengthens the calf’s resistance towards the main agents of neonatal enteritis and constitutes a tool for the medical prevention of neonatal enteritis in the same way as vaccination of the mothers. Management of all the risk factors must always be taken into account in the prevention of neonatal enteritis, in addition to medical prevention.
INTRODUCTION

The quantity of antibody which the calf receives at birth in colostrum from his/her mother is essential for its protection against neonatal diseases. Immunoglobulin G (IgG), which represents 85 % of the antibodies present in the colostrum of the cow, plays a key role in the protection of the newborn calf, in particular against neonatal enteritis. During the first hours of life, IgG provided by the ingestion of colostrum can cross the intestinal mucous membrane and find its way into the blood circulation. The serum concentration of IgG in the calf at 48 hours represents a significant criterion in evaluating the quality of colostral transfer. Threshold values have been proposed to determine the level of the key antibody in the newborn calf (Quigley and Dewry, 1998). An inadequate supply of antibody places the calf at a disadvantage. Indeed a link was established between low values of IgG and calf mortality and morbidity. Mortality is 2 to 5 times higher in calves with an insufficient level of IgG and morbidity is 3 to 6 times higher in these same calves (Tyler et al. 1999). Whereas the majority of data on colostral transfer has come from dairy livestock, three studies have recently been carried out in France in suckling livestock: an epidemiological investigation to evaluate the quality of colostral transfer and the possible link with certain parameters of farming; a serological study to estimate the contribution of serocolostrum given at birth; a follow-up based on infected farms to try to quantify the effect of the same serocolostrum (LOCATIM ®).

EPIDEMIOLOGICAL INVESTIGATION INTO COLOSTRAL TRANSFER IN SUCKLING LIVESTOCK
Material and methods 
This study undertaken during the season 2004-2005 by practitioners and the Burgundy technical veterinary group related to 53 farms, spread over19 veterinary practices.  4 calves per farm, including one heifer calf were included in the investigation, making a total of 212 calves. In addition to information concerning the history and management of the farm (dominant pathologies, preventive treatments, food...), the following data concerning the four calves included were recorded: circumstances of calving, quality of the colostral sample, blood level of IgG at 48h (electrophoresis method with measurement by optical density readings) and medical follow-up until weaning. In 33 farms the calves came from mothers vaccinated against neonatal enteritis.  In the remaining 20 no medical prevention of neonatal enteritis was in place.  
Results 
Although for all the calves studied the mean of the serum concentrations of IgG is satisfactory, 19.5 g/l, it hides huge disparities since the values are spread from 2.3 to 41.9 g/l. Only 61.8 % of calves attained16 g/l, the threshold antibody level considered to be adequate. 12.6 % of calves had a clearly inadequate level, below 10 g/l (Figure 1). The low values were not necessarily found in targeted farms since nearly a third of the farms have at least one calf lower than 10g/l. In only 1 farm out of 5 are the 4 calves above 16g/l.

Figure 1. Percentage of calves with levels of IgG lower than the threshold of 16g/l 
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No relationship can be found between the concentration of antibody in the calf at 48 hours and the following parameters: order of calving in the season, vaccination or not of the mother, age of multiparous mother... On the other hand, the calves resulting from heifers or difficult calvings present significantly lower concentrations of IgG (Figure 2). Out of 212 calves, 5 died before the age of one month, all of infectious disease, with concentrations of IgG between 4.4 g/l and 13.2 g/l, which is a mean of 9.5 g/l, compared with 19.9 g/l for the entire group of calves.

Figure 2: Mean serum levels of IgG according to the origin or fate of the animals 
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Discussion 
The variety of farms involved in the investigation makes it possible to reduce the "farm effect" and hence the 212 calves followed are assumed to constitute a representative population of Charolais calves in Burgundy. 
We have established that at 48 hours nearly 40 % of the calves have insufficient levels of antibodies. 80% of the farms are affected by the insufficient transfer of antibodies in at least one calf. In agreement with previous studies, the risk of early mortality is higher in calves with lower provision of IgG, and calves from heifers or resulting from difficult calvings constitute populations particularly at risk

EVALUATION OF THE CONTRIBUTION OF LOCATIM ® IN AN INRA
 CULARD HERD 

Material and methods 

This study was carried out on an INRA herd for a specific reason: in this herd, which has a strong prevalence of neonatal enteritis and for genetic reasons the cows produce little or no colostrum, calves, separated from their mothers at birth, systematically receive a bottle of LOCATIM ®. This is a serocolostrum manufactured from the colostrum of cows hyperimmunized against the principal agents of neonatal enteritis (rotavirus; coronavirus; E.coli F5, CS 31A, F41 and F17). 
Given the high risk of disease and the potential genetic value of the calves, the people in charge of the livestock did not wish to establish a negative control group, although this would have been very instructive and would have permitted the clinical criteria to be investigated.
The very particular conditions of this livestock permit only limited supply of maternal colostrum. Some calves do not receive any at all and others receive during the first feed, colostrum from the 2nd, 3rd and even 4th milking, taken from the few cows who are milked several times and which is used to mitigate the deficient production of the majority of the mothers. 
It is interesting to compare the antibody titres obtained in these calves after administration of LOCATIM ® with the reference values from the GTVB investigation. Blood sampling was carried out on 32 calves 48 hours after birth. The concentrations of total IgG and of the specific antibodies anti CS 31A, anti FY and anti F41 were determined for each calf. These same measurements were carried out simultaneously by the same laboratory and using the same technique as for the calves in the GTVB investigation, taken as reference (in order to be representative, calves from herds with mean IgG values closest to the sample mean from the epidemiological study were chosen as reference).
Results 

The group that received a bottle of Locatim had levels of IgG equivalent to the reference levels obtained in the GTV Burgundy investigation, however, their specific antibody titres are higher than those of calves from the control group, as the latter were taken from unvaccinated mothers or mothers vaccinated solely against the colon bacillus F5 strain (Figure 3).
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Figure 3. Variation of the specific Ac titre according to antigen in the various trial groups.

Discussion 

The distribution of LOCATIM® makes it possible in calves presumed to be deficient in colostral IgG to attain levels comparable with those of a reference population. However the levels of specific antibody to bacilli in the colon are higher than those of the reference population. It is regrettable that there was no  negative control group, which meant that the clinical criteria could not be studied. It is notable however that compared to previous years, in spite of a fall in mortality, morbidity remains high even with the serocolostrum. Many risk factors have still to be brought under control in this livestock (mixed ages, isolation of sick animals, housing...). These results illustrate how medical prevention constitutes only one part of the preventative action and cannot be enough to compensate completely for all the unfavourable conditions. 

CLINICAL EVALUATION OF THE CONTRIBUTION OF LOCATIM ® DURING A FIELD FOLLOW-UP IN AN INFECTED ENVIRONMENT
Material and methods 
A total of 105 calves were included from the end of December 2004 to the end of May 2005, distributed over 2 farms in the Saone and Loire regions which were identified to have recurrent problems of neonatal enteritis with no preventative vaccination in place. At birth the calves received either a bottle of LOCATIM ® before the maternal colostrum, or only the maternal colostrum. Clinical signs and treatments were recorded during the first two months of life of the calf and in the event of diarrhoea an individual record sheet made it possible to follow the evolution of symptoms: general condition, appetite and consistency of the faeces. Five to six samples of faeces from sick calves were analysed on each farm.

Results 

The overall morbidity was 24 % on the two farms, which was much lower than the previous years. Bacteriological analysis made it possible to isolate rotavirus, coronavirus, and various bacilli of the colon (CS31A, F41, F17). The observed criteria are favourable in calves who received Locatim: there are half as many sick calves in the control group (13% compared with 29%); onset of clinical signs is delayed by an average of 3 days; duration and intensity of the recorded symptoms (general condition, appetite, faeces, evaluated on a scale from 4 to 1) are reduced. Moreover, the four calves that died due to diarrhoea (two on each farm) belonged to the control group.
Discussion 

It appears that the use of LOCATIM ® strengthens the calves’ resistance in the presence of the principal infectious agents of neonatal enteritis. None of the calves that received LOCATIM died from diarrhoea compared with 4 of the controls (i.e. 6 %). For a reasonable statistical analysis in this type of study it would be appropriate to have a greater number of animals subjected to the same farming conditions, but it is difficult to achieve in practice due to the often irreconcilable criteria: large herd with recurrent problems of neonatal diarrhoea, not vaccinating... and a motivated cattle breeder!
Moreover, in only distributing LOCATIM® to half of the calves conditions are not optimum since the pressure of infection can only be increased by the control calves. It is hoped that the results would be even more convincing if LOCATIM® were administered to all the calves on a farm. 
CONCLUSION

The great number of factors influencing the clinical expression of neonatal enteritis makes the results of the field studies difficult to interpret and often fragmented. Comparison with complementary studies makes it possible to get closer to the truth. The epidemiological investigation and the serological and clinical follow-ups carried out in 2005 in suckling livestock make it possible to draw some general conclusions: nearly 40% of suckling calves have insufficient key antibodies, the calves of heifers and those born from difficult calvings being affected more. A third of the livestock have clearly insufficient concentrations of IgG (< 10g/l).  
Distribution of LOCATIM ® at birth reinforces the contribution of specific antibodies and confers on the calf better resistance to the principal agents of infectious diarrhoea: reduction in mortality, the frequency and the severity of the symptoms. However, in a highly-contaminated environment it is essential also to pursue medical health measures suited to the farm, permitting better control of the risk factors.  
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Summary: In an epidemiological study involving 212 Charolais calves, the level of serum IgG at 48 hours enabled an overall evaluation of the quality of colostral transfer. More than one calf in three demonstrated a level of IgG lower than 16 g/l. 80% of the farms are affected, with at least one calf below this threshold. The calves resulting from difficult calvings or heifers are significantly more exposed to deficiencies in colostral transfer. Two other studies, serological, and clinical, in infected farms, have focussed on the effects of serocolostrum (LOCATIM ®) distributed to calves at birth: contribution of specific antibodies, reduction in morbidity and mortality in the event of neonatal diarrhoea. 
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Control group


Vaccinated group


LOCATIM group








� French National Institute for Agronomic Research





Journée Bovine Nantaise – 04 October 2006 – session E 


