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Summary: The minimisation of neonatal mortality is critical for the success of an animal management programme. The
period between calving and weaning is the most crucial period in the animal's life. A major management tool that could be used to
reduce health problems in calves is feeding with colostrum. Colostrum is rich in energy, protein and vitamins (especially vitamins A,
D, E and B12). Most importantly, colostrum is essential for newborns, in that it contains high levels of immunoglobulins, which
transfer passive immunity to the calf, and thereby, enable it to fight with infections. The aim of the present study was to
determine the correlation between serum Ig G levels and routine biochemical parameters in neonatal Holstein calves given colostrum
with teat buckets separated soon after calving. For this purpose, serum was extracted from blood samples collected from 79 calves
within 24-48 hours of calving. The passive transfer status of the calves was determined by measuring the Ig G content of serum by
ELISA. Based on their serum Ig G levels, the calves were divided into 3 groups (insufficient n=13; partial n=14; and normal passive
transfer n=52). Serum ALT, AST, GGT, ALP, LDH activities and serum BUN, creatinine, albumin, total protein, total bilirubin,
triglyceride, cholesterol, and glucose levels were analysed. A statistically significant increase was determined in the serum GGT
activity and total protein and urea levels of calves with normal passive immunity transfer by colostrum, compared to the other
passive transfer groups (p<0.05). Even though slight differences were observed between groups regarding the remaining biochemical
parameters, there is no significant differences were observed between the passive transfer groups for the other assayed parameters
(p>0.05). In conclusion, these results showed that total protein and BUN levels in combination with the serum-GGT activity as a
reliable criterion for the determination of passive transfer status can be used in newborn calves.
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Yenidogan buzagilarin pasif bagisiklik diizeylerinin rutin biyokimyasal yontemler ile tahmini

Ozet: Yavru Sliimlerinin en aza indirilmesi, hayvancilikta basarinin énemli unsurlarindan birisini olusturur. Buzagilama ve
stitten kesme asamasi arasinda gegen siire hayvanin yasaminda kritik bir siirectir. Buzagilarda saglik sorunlarinin azaltilmasi yoniinde
kullanilan 6nemli bir ara¢ da kolostrumla beslemedir. Kolostrumun enerji, protein ve vitamin (6zellikle A, D, E ve B12) igerigi
yiiksektir. Daha da onemlisi kolostrum enfeksiyonlar ile savasmak icin gerekli pasif bagisiklik &gelerinden immunglobulinlerin
buzagilara aktarilmasi yoni ile vazgegilmezdir. Bu caligma, dogum sonrasi kuliibelere alinmig ve emzikli kovalar araciligr ile
kolostrum almis yenidogan Holstayn buzagilarda Ig G diizeyleri ile rutin klinik biyokimya parametreleri arasindaki iliskinin
incelenmesi amaciyla yapilmistir. Bu amagla 79 bas buzagindan dogumu izleyen 2448 saat icerisinde kan ornekleri alinarak
serumlari ¢ikartilmistir. Buzagilarin pasif transfer diizeylerinin gosterilmesi i¢in Ig G diizeyleri ELISA ile belirlenmistir. Ig G
diizeylerine gére buzagilar {i¢ gruba ayrilmistir (yetersiz n=13, kismi n=14, ve normal pasif transfer n=52). Serum 6rneklerinde ALT,
AST, GGT, ALP, LDH aktiviteleri ve BUN, kreatinin, albumin, toplam protein, toplam bilirubin, trigliserid, kolesterol ve glikoz
diizeyleri 6l¢iilmiistiir. Kolostrum ile normal pasif transfer saglayan buzagilarda serum GGT aktivitesi, toplam protein ve iire
diizeyleri diger pasif transfer gruplarina gore artis gdstermis ve artis istatistik yénden énemli bulunmustur (p<0.05). Incelenen diger
parametrelere iligkin sonuglarda pasif transfer gruplar1 arasinda istatistik olarak 6nemli farkliliklar gézlenmemistir (p>0.05). Sonug
olarak serum GGT diizeyinin buzagilarda pasif transfer durumunu belirlemede iyi bir kriter olabilecegi, fakat toplam protein ve iire
diizeylerinin tek basina olmasa da GGT diizeyi ile birlikte degerlendirilmeye alindig: taktirde faydali olabilecegi kanisina varilmustir.

Anabhtar sozciikler: Buzagi, klinik biyokimya, kolostrum, pasif transfer

Introduction stage in the animal’s life (8). Colostrum feeding is an

The minimisation of neonatal mortality is critical important tool used to reduce health problems that may

for the success of an animal management programme. be observed in calves. Colostrum feeding is essential for
When born, ruminants do not have any immunoglobulins ~ calves, not only because colostrum is rich in energy,

circulating in their bloodstream. For this reason, the  proteins and vitamins (in particular vitamins A, D, E and
period between calving and weaning is a very critical B12), but also due to colostrum containing proteins and
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peptides, which have strong biological activity, as well as
immunoglobulins, which are an important component of
passive immunity and are transferred to calves by the
feeding of maternal colostrum (8,11). The major classes
of immunoglobulins found in bovine serum and lacteal
secretion are IgG, IgM and IgA. These immunoglobulins
are selectively transported from the serum into the
mammary gland, resulting in highly concentration of
immunoglobulins in the colostrum. The main fractions of
immunoglobulins are IgG1 which accounts for 75 % in
colostral whey, followed by IgM, IgA and IgG2 (10).

The determination of colostrum immunoglobulin
levels bears significance, in that it aids in determining the
quality of colostrum, and because it is important for the
reduction of the risk of disease in newborn animals (20).
Although immunoglobulin levels can be determined
accurately by single radial immunodiffusion (SRID) and
enzyme-linked immunosorbent assay (ELISA), these
methods are both costly and time consuming (2). On the
other hand, although easily applicable and inexpensive,
the zinc sulphate and sodium sulphate turbidity tests do
not produce sensitive results. In this respect, the
development and use of inexpensive, highly sensitive,
rapid tests that can be easily applied under field
conditions would provide major advantages (2,11).

In calves and lambs, intestinal absorption being
non-selective within the first 24-48 hours of life, enables
the direct absorption of several proteins and
macromolecular substances from the intestines (16). If
the newborn animal is fed with maternal colostrum
within this time period, apart from immunoglobulins,
several colostral enzymes may also be absorbed from the
intestines (2). The measurement of serum enzyme levels
in goats and some other ruminants, aids in the
determination of the immunity level in these animals
(20).

The present study was aimed at the assessment of
the feasibility of the prediction of serum immunoglobulin
levels in newborn calves by means of the measurement
of routine biochemical parameters. Thereby, it would be
possible to monitor the passive transfer status of newborn
animals more easily and rapidly, at much lower costs,
alternatively to methods such as ELISA, which are both
difficult to apply under field conditions and expensive.

Materials and Method

Blood samples were collected within the first 24-48
hours of calving from 79 calves raised at the Bala
Agricultural Enterprise subordinated to the General
Directorate for Agricultural Enterprises (TIGEM) of the
Ministry of Agriculture and Rural Affairs. All the
animals included in the study were given birth from the
cows which were raised in similar conditions. Soon after
calving they were separated and given colostrum with
teat buckets. Serum was extracted from the blood

samples of these animals to determine the passive
transfer status of the calves using a commercial Bovine
Ig G ELISA kit (Alpha Diagnostic International). Based
on their serum Ig G levels, the calves were allocated to
three groups (insufficient n=13; <800m g/dl, partial
n=14; 800-1600 mg/dl and normal passive transfer n=52;
>1600 mg/dl) (18). Using an Abbot Alcyon 300 auto-
analyser and commercial kits, ALT (alanine amino
transferase), AST (aspartate amino transferase), GGT
(gamma glutamyl transpeptidase), ALP (alkaline
phosphatase), LDH (lactate dehydrogenase) activities and
BUN, creatinine, albumin, total protein, total bilirubin,
triglyceride, cholesterol, and glucose levels were
measured.

The compliance of the measurements with the
normal distribution was assessed by the Kolmogorov-
Smirnov test. As the values were confirmed to show a
normal distribution, one-way analysis of variance
(ANOVA) was performed. Differences between the trial
groups were determined by means of Duncan’s test (5).

Results
The results obtained in the present study
demonstrated that (Table 1), in calves, in which normal
passive immunity transfer had occurred through
colostrum feeding, serum GGT activity, total protein and
BUN levels had increased significantly in comparison to
the other passive transfer groups (p<0.05). Even an
increase in AST activity and cholesterol levels were
observed no statistically significant difference between
the passive transfer groups for any of the remaining
routine biochemical parameters assayed (p> 0.05). Even
though BUN levels was found to be within reference
ranges, total protein values were lower in the insufficient
transfer group and GGT levels were remarkably higher in

the normal passive transfer group.

Discussion and Conclusion

Passive immunity acquired by the fetus via the
placenta and/or colostrum after birth is crucial for
adaptation of the neonate to the extrauterine
environment. The maternal antibodies transferred to the
newborn either by placenta and or colostrum aiding them
to combat against infections in the very early stages of
their life (4).

Ruminants are born with a rather weak immunity
system. The main mechanism of protection at the
beginning of their lives is the maternal immunoglobulins
transferred by colostrum feeding (13). The structure of
their placenta is the reason for their being devoid of
immunoglobulins at birth (1).

As explained for the ruminants whose their placenta
acts as a barrier for the transfer of antibodies to the fetus
during gestation, the only possible route to transfer
passive immunity is the ingestion and absorption of
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Table 1: The means (x+Sx) of some of the routine biochemical parameters measured for the three different groups.
Tablo 1. Olglimii yapilan bazi rutin biyokimysal parametrelerin gruplara gore ortalama degerleri.
Insufficient Passive Transfer Partial Passive Transfer Normal Passive Transfer
n=13 n=14 n=>52 Sig.
ALT (IU/L) 10.85+1.67 a 11.93+2.15a 11.33+£0.87a p=0.05
AST (IU/L) 5223 +6.46a 51.79+2.28a 60.35+2.72a p=0.05
GGT (IU/L) 252.62+53.36a 416.64 £79.37 ab 578.25+47450b P<0.05
BUN (mg/dl) 6.92+ 0.94 ab 543+046a 9.28£0.82b P<0.05
Albumin (g/dl) 2.76+0.09 a 2.58+0.05a 2.77+0.05a p>0.05
Cholesterol (mg/dl) 29.62+290a 30.79+2.37a 3323+1.57a p=>0.05
LDH (IU/L) 534.00 £ 43.60 a 510.00 £43.46 a 512.00 £26.43 a p=0.05
ALP (IU/L) 499.00 + 55.32 a 390.86 £ 25.31 a 459.10 +18.90 a p=>0.05
T. bilirubin (mg/dl) 0.58+0.09a 0.90+0.18 a 0.82+0.07a p=>0.05
T. protein (g/dl) 47+02a 5.13+0.2ab 548 +£0.13b P<0.05
Creatinine (mg/dl) 14+0.13a 14+0.10a 1.18+0.07 a p=>0.05
Triglyceride (mg/dl) 303+6.1a 292+6.7a 30,0£39a p=0.05
Glucose (mg/dl) 122+109 a 121+£69a 119+442a p>0.05

colostrum (3,6) Besides given factors above even though
there are greater numbers of phagocytic cells in the
neonate the function of these cells is decreased (7) which
makes them highly dependent to the colostrum which
plays an important role in the host defence (14).

There are various tests have been offered to
evaluate passive transfer status in domestic animals. The
immunological tests of which the radial immunodiffusion
and the enzyme-linked immunosorbent assay (ELISA)
are the main ones that directly measure serum IgG
concentrations. The other tests which include sodium
sulfite turbidity test, zinc sulfate turbidity test, serum
refractometry, serum GGT activity, and whole-blood
glutaraldehyde gelation predicts serum IgG levels based
on estimation of total globulins or other proteins whose
passive transfer is associated with that of IgG (16).

Immunoassays are not commonly used for detecting
IgG in farm animals due to time constraints of sample
collection, sample submission and assay procedures.
Labor and expense also acted as a limiting factor on
broad use of immunoassay procedures on-farm
applications (15).

As absorption from the intestines is non-selective
within the first 24-48 hours after birth, several proteins
and macromolecular substances are able to be directly
absorbed from the intestinal canal (2).

The enzyme GGT is produced by the cells lining the
excretory ducts of the mammary glands (16). Therefore,
it is considered that the enzyme GGT is absorbed from
the intestines similar to immunoglobulins (2). Previous
research has shown that GGT activity in the colostrum is
on average 400-800 times higher than that in the serum
of adult animals (12,13). Based on this fact, it has been
reported that in calves fed on colostrum, serum GGT
activity is 60-160 times higher than that of adult animals

(13).

Similarly, it was ascertained in the present study
that, in the groups with partial and normal passive
transfer, GGT activity was statistically higher than that of
the group with insufficient passive transfer (P<0.05).
Similar findings have also been reported by other
researchers (19,20). For this reason, the increase
observed in the present study and similar research is
considered to have arisen from colostrum feeding.

Zarilli et al. (2003), in a study conducted in goats,
determined that Ig G levels were weakly correlated with
serum LDH and ALP activities. On the other hand, in a
study carried out by Maden ef al. (2004) in lambs, it was
determined that serum ALP levels proved to be
inadequate in determining the passive transfer status of
animals. These results are in compliance with the
findings of the present study.

Increased BUN levels are generally associated with
diseases of the kidneys, and if observed concurrently
with increased creatinine levels, they may be interpreted
as an indication of renal dysfunction (9). In the present
study, creatinine levels were not observed to have
increased. The independent increase of urea levels is
observed as a result of either nutrition on a high protein
diet or gastrointestinal haemorrhage, whilst increased
total protein levels are generally associated with
dehydration and increased gamma globulin levels due to
infection (17).

It is known that, colostrum has high protein content,
mainly composed of immunoglobulins (2). For this
reason, increased urea levels were attributed to nutrition.
The underlying reason of increased total protein levels
was considered to be the percentile increase of the serum
gammaglobulin fraction, owing to the absorption of
immunoglobulins from the intestines.

The most remarkable change was observed in GGT
activity. As explained above increased GGT activity not
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to be considered as a leakage protein from the tissue as
observed in various disease states, but it is caused by the
absorption of highly active protein which was found in
the ingested milk originated from the mammary gland
(2,16).

In result, it was concluded that serum GGT activity
may serve as a reliable criterion for the determination of
passive transfer status in newborn calves, whilst total
protein and urea levels, although not when assessed
alone, may prove to be of use if assessed in combination
with GGT activity.
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