Research Journal of Agricultural Science, 51 (1), 2019

THE EFFECT OF COLOSTRUM DOSING ON BLOOD IMMUNOGLOBULIN LEVELS IN
CALVES

0. So6st, 1ldiké Szaldking Zima? ,A. Ribacs? ,Noémi Hernadi*

'K 6ros-Maros Biofarm Ltd.
5711 — Gyula, Kulterulet 2., soosoliver20@gmail.com

25zent Istvan University, College of Agriculture and Business Studies
5540 — Szarvas, Szabadsag u. 1-3.,
Corresponding author: ribacs.attila@gk.szie.hu

Abstract: The authors carried out their research in Holstein-Friesian breed under the conditions of organic
farming. The colostrum antibody content was measured as a function of the time elapsed since calving, the authors also
measured the effect of the time of the first colostrum on the antibody level of the 48-hour calf serum and on the number of
days of disease until the 10th day of life. The efficacy of a commercially available bovine colostrum product against fresh
colostrum has also been investigated. Colostrum at calving Brix % (control value) 26.96+/-3.11; after 12 hours 17.50+/-
1.30 (65% of control value); after 24 hours 8.04+/-0.92 (30% of control value) (n = 10; SD5% = 1.85). Brix % of the serum
of 48-hour calves, fed immediately after birth (control value) 9.06+/-0.73; fed 2 hours later 7.32+/-0.34 (81 % of control
value); fed 4 hours later 5.86+/-0.35 (65 % of control value). In case of calves fed by the colostrum product just after birth
7.66+/-0.24 (85 % of control value) (n = 10; SD5% = 0.41). The number of days of disease per 1 calf being fed immediately
after birth is 0.4; that in the 2-hour group is 0.8; in the 4-hour group 1.3; in the group with the colostrum product it is 0.5 —
it shows a very close second degree correlation with serum Brix % values (R2 = 0.9559). It can be stated that the content of
colostrum antibody (Brix %) decreased rapidly after calving. In case of calves, the more time passed between the birth and
first colostrum feeding the less effective it was to pick up the antibody from the colostrum, which is supported by the Brix %
of serum and the number of days of disease, as well. Each group received colostrum milked immediately after calving, only
the time of first drink was different. If necessary, timely drinking of a good quality colostrum preparation can be an
appropriate alternative for calves, but their mothers’ fresh colostrum is a more reliable protection. The results confirm that
calf rearing by feeding them with colostrum after birth is the most sensitive segment of cattle breeding and that well-
functioning colostrum management is key to establishing well-producing stocks.
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INTRODUCTION

It is always in the vital interest of a farmer that he can provide the best possible development of the
small animals that he has domesticated. The animals can later become healthy, well-reproducing, long-lived
breeding or fattening animals for economical production. This is a particularly important issue for cattle, as this
species is not among the well reproductive animals. Bovine breeders define the rearing of calves as the most
delicate segment of their activity. Cattle can be brought to breeding relatively late, gestation period is long, and
one offspring is born per calving. All of this means that one cow can only win one calf every year. Dairy farms,
which specialize in dairy farming, have a serious problem that 50% of the calves that are born can not be used
directly in production (bull), and even among the heifers - despite the greatest care - more or less unsuitable for
breeding.

97% of Hungary's controlled milk production comes from the Holstein-Friesian variety, which is
undoubtedly the world leader in dairy farming. At the same time, breeders of this breed have to face such
problems as their short-term useful life, with a high proportion of the loss (disease) after the first calving,
frequent infertility and late re-gestation (BAK0S, 2008; BERTA, 2010).
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It follows from all this that every single loss in the calf age does not only cause significant material
damage, but also endangers the number of dairy herds. It is understandable, therefore, that we do not experience
a great deal of experimentation in the field of calf rearing, that is, breeders are generally reluctant to deviate
from the technology that already works well in their economy.

The oldest, most natural and least problematic way of rearing calves is when the cow is raising its own
calf. In this case, the calf will stay with her mother for months, and she can suck her up to 15-20 times a day.
Over time, this lactating calf rearing has remained justifiable in farming systems where milk production is not
an objective, so cows are not milked (primitive or specifically cultivated for meat production). In the milk-
producing or dual-use sectors - where the cows are milked - the calf is separated from its mother very early and
is raised artificially (bucket feeding).

In most cases, the calf is isolated directly after calving in order not to develop close contact with the
mother. However, human errors related to colostrum drinking (lack of professional knowledge, labor problems)
cannot be completely excluded. Considering that the heifers born today are dairy cows for the future, it is
extremely important to have colostrum management at the farm.

Main characteristics of digestion of newborn calves

At the birth of the calf, it already has all compartments of the special stomach typical of ruminants, but
the digestion of the nutrients is actually only in the abomasum and small intestine. Forestomachs (rumen,
reticulum and omasum) are inactive. Their operation begins at the age of 3-4 weeks of the calf, and only in the
7-8. it becomes perfect in a weekly life (but it depends to a great extent on how the solid feed is). The calf is
therefore considered a monogastric animal in the first weeks of its life (HoLLO et al., 2011).

It is important to note that the capacity of the newborn calf's stomach is low, about 1.5-2 liters. If they
are kept together with their mother - so they can take the colostrum in a natural way - they suck 8-10 times a day
on average. In the case of bucket feeding, it should be attempted to drink as many times as possible in the first
two days, but at least 4-5 times per day, and not to limit the amount that can be taken once (HOLLO et al., 2011).

Composition of colostrum

According to HoLLO et al. (2011), the composition of colostrum differs significantly from that of
normal milk, however, this difference is relatively fast disappearing, about 3-5 days after calving. The dry
matter content is drastically reduced (CsAPO and CSAPONE, 1984; SzENTPETERI et al., 1986). The authors
measured 24-25% on the day of calving, one day later they found the dry matter content of colostrum was only
13-16% (12-13% of normal cow's milk). The higher dry matter content is likely to be related to the fact that the
calf is initially able to consume only a small amount at a time. CSAPO et al. (1994) describe that colostrum of
Holstein-Friesian cows with twin calfs may contain substantially more dry matter (29-30%) at calving than a
calf feeder, but the difference disappears on the day after calving. The colostrum of the different breeds may
have different dry matter content at the calving, however, it should be taken into account that measurements
were made at different places, time (year) and humber of animals (VERTSENE, 2008). Thus, e.g. IBEAWUCHI and
DANGUT (1996), in the case of zebu subspecies - besides hot, wet climatic factors - only 14-15% of the dry
matter content of the colostrum. Although it was less than the value of most breeds, it did not show any
significant decrease over time (13-14% left).

According to ALDASY and ERDOS (1969) studies of Hungarian Simmental cows, the protein content of
colostrum varied from 9.6 to 19.6% at calving, to 5.8 to 10.8% for the following day, while at 3th day after
calving only 1.2-3.7%. The mean values of immunglobulin content at the same times were 7.56; 3.00 and
0.78%. According to SCHMIDT and ZSEDELY (2011), the initial immunoglobulin content of the colostrum is 5-
7%; It is halved every 6-8 hours, with only 0.2% of the immunglobulin present in the milk on day 7. The
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proportion of whey protein in colostrum is very high. On the one hand, the biological value of whey protein is
one and a half times that of casein, on the other hand, this fraction contains immunoglobulins (CsarG and
CsAPO-KIss, 1988; CsAPO et al., 1994).

The fat content of colostrum is the highest after calving, decreasing for the next day, and fluctuating
after whitout a clear tendency to day 4 (KovAcs, 1999; WAGENHOFFER et al., 2002; PAszCzYK et al., 2005). In
case of Holstein-Friesian cows, mastitis occurring in the late period of dryness does not affect the fat content of
colostrum (MANUSELL et al., 1998), but the heat stress it may reduce it at the same time (NARDONE et al., 1997).
The proportion of fatty acids within the fat (e.g. trans-C18:1 fatty acids or CLA) is different after calving than in
normal milk produced later (PASzCzYK et al., 2005).

The milk-sugar content of the colostrum is lower than normal milk and is expected to be 5-6" day it
reaches 4.8-5.0% of normal milk (MERENY! and LENGYEL, 1996; KOVACS, 1999).

Colostrum contains more minerals than normal milk. The concentration of Ca, P, Mg, Na, Fe, Mn and
Cu shows a rapidly decreasing tendency after calving (KUME and TANABE, 1993; KUME et al., 1998; LEVIEUX,
1999).

MATERIAL AND METHOD
Objectives of Experiments
We tried to answer the following questions with our series of experiments:
e At what rate does the Brix% of expressive colostrum change (decrease) at 24 hours after calving?
o How does the choice of the first colostrum dosing (0-2-4 hours) affect on the Brix% value of the 48-hour
calf serum, ie the supply of antibody?
e Does the time of the first colostrum drink have a noticeable effect on the health of calves, the number of
days of disease?
e Is there a statistical correlation between the percentage of bovine serum brix and the number of days of
disease?
o  What are the results of using a commercially available bovine colostrum preparation for newborn calves?
The questions asked were examined in the Holstein-Friesian breed and in the conditions of organic
farming.

Effect of milking time on Brix% of colostrum

10 Holstein-Friesian cows were included in the study, which had been given at least one time earlier,
and there was no complication around their current calving. Individual colostrum samples from selected cows
were taken immediately after calving and after 12 and 24 hours. Brix% of the samples was measured using a
digital refractometer. The values measured at the three time points were compared by one-way analysis of
variance.

Effect of the first drinking time on Brix% of calf serum

40 non-first-born Holstein-Friesian calves were included in the study, 4 group of which were formed (n
= 10). 1-3. group received colostrum of the mother, immediately after birth (group 1), 2 hours (group 2), 4 hours
(group 3). In the case of groups 2-3, colostrum developed immediately after calving was milked and stored
chilled, but was heated to 38°C before drinking. Group 4 immediately after birth received a commercially
available bovine colostrum preparation. For each test, 7 ml blood samples were taken 48 hours after birth for
each calf and fractionated for 24 hours. Brix% of the precipitated serum was measured using a digital
refractometer. The values of the different groups were compared by one-way analysis of variance.
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Influence of the first drink time on the number of days of disease

We qualified as a day for every day when the health and vitality of a calf apparently deviated from
normal, e.g. diarrhea, general weakness, refusal of milk. The number of days of disease was recorded
individually for 10 days. We calculated the days os disease by groups and divided by the number of groups (10),
a value in day per calf. The dependence of this on the Brix% of serum was tested by correlation calculation
using Microsoft Excel.

RESULTS AND DISCUSSION
Effect of milking time on Brix% of colostrum
The average Brix% of colostrum samples taken from 10 cows, as a function of time, is shown in Table

Table 1.
The evolution of colostrum Brix% as a function of milking time (n = 10)

Colostrum milking (hours, after the calving)
0 12 24
. 26,96 (a) 17,50 (b) 8,04 (c)
0,
Colostrum Brix% 1311 £130 1092

a/b/c = Values marked with different letters differ significantly (SD5% = 1.85)

Based on the measured Brix% values, it can be concluded that, over time, the average colostrum
antibody levels in cows decreased to 65% in 12 hours and to 30% in 24 hours.

Effect of the first drinking time on Brix% of calf serum
The serum Brix% of calves is shown in Table 2. for each group.

Brix% of calf serum in each group (n = 10)

Time of the first drinkig (hours, after the calving)
0 2 4 0/K
. 9,06 (a) 7,32 (b) 5,86 (c) 7,66 (b)
0,
Serum Brix% +0,73 +0,34 +0,35 +0,24

K = The group received a commercial colostrum preparation instead of a freshly sown colostrum
a/b/c = Values marked with different letters differ significantly (SD5% = 0.41)

The more time it took after calving, the less effective the intake of antibodies from the colostrum. The
values also show that the group that did not receive the mother's colostrum, only colostrum preparation at 0
o'clock, did not reach the degree of immunity, than the calf fed with her mother's colostrum at 0 o'clock. The
average value of the preparation group can only be the same as the value of the second-hour group.

Influence of the first drink time on the number of days of disease

In the first group, who received colostrum immediately after birth, thus having the highest serum
antibody level (Table 2.) — the total number of days of disease in the group was 4, ie 0.4 day per calf.

In the second group, which received colostrum 2 hours later, the serum antibody concentration was
lower. The total number of days of disease in the group was 8, ie 0.8 day per calf.
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The third group of colostrum showed the lowest blood serum Brix%, with this group having the worst
health status. The total number of days of disease in the group is 13, ie 1.3 days per calf. There were hardly any
calves in this group that would not have had any health problems in their first 10 days of life.

In the fourth group of colostrum preparation, the number of days of disease was barely above the
values of the first group, so it can be stated that a good quality colostrum preparation may be an appropriate
alternative to colostrum management. The total number of days of disease in the group was 5, ie 0.5 day per
calf.

Figure 1. illustrates the relationship between the Brix% of serum and the number of days of disease
per calf.

The correlation of Brix% of serum and days of disease

1.4

1.2

0.8 L]
0.6

0.4 =

Number of days of disease per calf

0.2

5.5 6 6.5 7 7.5 8 8.5 9 9.5

The average of Brix% in serum (n=10)

Fig. 1. The correlation between the percentage of Brix in serum and the number of days of disease per calf

The calf to be born without gamma globulins, the antibodies found in the colostrum provide natural
passive immunity, ie protection against pathogens in the environment. Although these antibodies (gamma-
globulins) are proteins, at the beginning of life - but only in the first 24-36 hours - it is possible to absorb them
without digestion. This is made possible by the protease inhibitory effect of the colostrum and the special
structure of the epithelial cells at this time (HOLLO et al., 2011; SCHMIDT and ZSEDELY, 2011). It has long been
known that the calf's immune system begins to develop only by the uptake of colostrum, or more precisely, by
the large molecule immunoglobulins contained therein (EHRLICH, 1892).

According to studies by HAMMON and BLuM (1999), the first colostrum intake after calving leads to an
increase in the protein level of the blood plasma of calves. In addition, the colostrum has a significant effect on
the free amino acid (especially glutamine and glutamic acid) level in the plasma.

If the calf consumes at least 2-3 liters of colostrum in the first 6 hours, it is expected that the amount of
antibodies in the blood will reach the level required on the first day, 1.5 ¢/100 ml (HoLLO et al., 2011).
According to SCHMIDT and ZSEDELY (2011), it takes 2.5 liters in 6 hours, and 4 liters in the first 12 hours to
achieve proper protection. If the calf is not willing to take, coercion should be used.
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It is important to note that colostrum is not only essential for the development of the immune system,
but also for the calf after the birth of its exclusive feed. For its initial development, all the necessary nutrients
(protein, fat, carbohydrate), vitamins, macro- and microelements, as well as many other biologically active
substances, are provided by colostrum (BLum and HAMMON, 2000).

CONCLUSIONS

Our results clearly show that properly prepared and implemented colostrum management is key to
establishing a well-producing stock.

After calving, the level of antibodies in the colostrum of cows are intensively reduced.

The time of the first colostrum intake is closer to calving, the higher the Brix% (ie antibody level) of
the serum.

Those calves will be more resistant to the diseases that typically occur in the first few days of life, and
they will get their mother's colostrum as soon as possible.

If necessary, drinking a good quality colostrum preparation can be a good alternative for calves, but
freshly-fed colostrum provides more reliable protection.

This paper was written in the framework of Project NTP-HHTDK-18-0035.
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