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Effects of number of parity, parturition type of dam
and season on serum total protein and serum protein

fractions in colostrum-fed neonatal dairy calves

Mobhri, M. *; Seifi, H.A. " and Mokhber Dezfuly, M.R. ™"

Summary

Electrophoretic study of serum proteins collected from 296 colostrum-fed neonatal dairy calves was carried out to
determine the normal values of serum protein fractions and effects of various factors on these parameters. The study
was conducted in a dairy herd with 1500 parturitions per year. The calves were transferred to individual boxes
immediately after birth. Then, after weighting they were received colostrum by a nipple bottle at the rate of at least
6% body weight within two hours, after delivery. If the calf refused the intake of colostrum for first two hours, it was

administrated via stomach tube. Blood without anticoagulant was collected from calves 5 + 2 days postpartum. The

means + SE of measured parameters were: total serum protein (TP): 6.79 + 0.07 g/dl, albumin: 2.38 £ 0.03 g/dl, -

globulin: 0.73 £ 0.01 g/dl, B- globulin: 1.05 % 0.02 g/dl, y- globulin: 2.50 + 0.05 g/dl and A: G ratio: 0. 58 + 0.01.
Calves born from dams with dystocia had lower value of v- globulin than calves born from normal birth (P<0.05).

A significant difference of y-globulin level was seen between number of parity. Highest amount was seen in calves
from dams in third parity and lowest level was observed in calves from dams in first parturition (P<0.05). Season had

significant effects on total protein, albumin, B-globulin and y-globulin levels. Minimal values of total serum protein,
albumin and B-globulin occurred in spring, summer and spring, respectively and maximum amounts were found in
winter (P<0.05).

Key words: Dairy calves, Serum total protein, Electrophoresis, Globulins

Introduction

There are several important differences
in hematology and clinical chemistry
between neonatal and adult animals. The
effect of age has been studies most

when the practitioner is confronted with a
dysproteinemia, serum protein electropho-
resis is necessary to quantitate the
individual protein fractions (Smith, 1990).

carefully in cattle. Suckling neonatal calves
tend to have a lower BUN, lower total
protein and globulin, moderately higher
GGT and phosphate and markedly greater
alkaline phosphatase than adult animals
(Smith, 1990). In neonatal calves, serum (or
plasma) total protein is an indicator of
passive transfer of immunoglobulin.

When a dysproteinemia is suspected,
evaluation of the total plasma or serum
protein concentration, albumin to globulin
(A:G) ratio, serum protein electrophoresis
and plasma fibrinogen concentration are
indicated. This is especially important for
the evaluation of fractional alterations in
the normoproteinemic patient. Sometimes,

Changes in A:G ratio are often the first
signal of a protein abnormality (Kaneko,
1989).

Total serum protein (TP) and y-
globulin levels (or immunoglobulins) of the
neonatal calves were studied by many
investigators and the correlation between
them and susceptibility to infections has
been well established (Boyd, 1972; Caldow
et al., 1988; McGuire et al., 1976). The
effects of various factors on TP and y-
globulin levels in neonatal dairy calves
were also reported (Donovan et al., 1998;
Mohammed et al, 1991; Perino et al.,
1995). But reports about other protein
fractions in serum of neonatal dairy calves
and effects of various factors are limited.

_—_— -s-setr e
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This study was performed to determine
the normal values of TP and serum protein
fractions in colostrum-fed neonatal dairy
calves and effects of sex, season number of
parity and parturition type.

Materials and Methods

Sampling was carried out from a large
Holstein dairy herd in the south of Tehran
with 1500 parturitions per year. The study
was conducted in one dairy herd,
accordingly the management factors
(variables) were similar for all sampled
calves.

Dams were dried two months prior to

parturition and transferred to a separate
stall. Near parturition time, cows were
conducted to the calving house for further
attention. Any cow that required more than
minimal help at parturition was classified as
dystocia.

Each calf was immediately separated
from the dam and after weighting received
dams colostrum via nipple bottle at least
6% body weight after transfer to a
individual box. If the calf refused the intake
for first two hours postpartum, colostrum
was administrated via stomach tube.
Colostrum administration was continued for
24 hours at 12 hours interval from dams
colostrum and then herd milk was replaced
for feeding. Blood without anticoagulant
was drawn from calves aged 5 + 2 days old
with disposable syringes from the jugular
vein. During one year, 296 calves were
sampled. Serum was separated by
centrifugation at 2500 rpm for 10 minutes
and stored at --20° C until measurements
were done. Data related to each calf was
recorded at sampling time.

Seasons were defined as spring (21
March to 21 June); summer (22 June to 22
September); autumn (23 September to 21
December); and winter (22 December to 20
March with mean temperature of 21.9C,
299 C, 12.3 C and 9.5 C and humidity of
376 %, 28.6 %, 41.6 % and 47 %
respectively.
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Serum TP  concentrations  were
determined by wet Biuret method with
chemistry analyzer (Eppendorf, Epos 5060)

at 540 nm.
Serum protein fractions were separated

by cellulose acetate membrane electropho-
resis at 220 v, 20 min. and barbital buffer
(PH=8.6). After fractionation, membranes
were stained with fixative dye solution
(0.2% Ponceau S, 3% trichloroacetic acid,
3% sulfosalicylic acid) and then decolorised
and cleared. After drying at 100° C for 10
min, the relative levels of protein bands
were determined by densitometry (LRE,
Pherotron S). The absolute amount of each
protein band was calculated by multiplying
relative level by serum total protein value.
Control sera (normal and elevated) were
used to control accuracy of the
measurements. All measurements and
electrophoresis were done duplicately.
Statistical analysis of the data was done
by SPSS package. Primarily, Shapiro-Wilk
test with normal plots (stem and leaf) and
Levens test were used to determine normal
distribution and homogeneity of variance of
various groups. Then, t test and ANOVA
with multiple range Duncan test were used
to test significant differences between the
results. P<0.05 was considered as signifi-

cant. The results are presented as Mean +
SE.

Results

The mean levels of TP, albumin, o-
globuiin, B- globulin, y- globulin and A:G
ratio were: 6.79 £ 0.07 g/dl, 2.38+0.03
g/dl, 0.73 £0.01 g/dl, 1.05 + 0.02 g/dl, 2.50
+0.05 and 0.58 + 0.01, respectively.

The values of total protein revealed no
significant differences between sex of the
calf, parturition type and number of parity
but the season had a significant influence
(p<0.05). The highest level of total protein
was found in winter and lowest value was
observed in spring.

The differences in sex, parturition type
and number of parity for albumin levels
were not significant but significant
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differences were seen between the seasons
with  highest value in winter and lowest
concentration in summer (p<0.05).

The levels of a- globulin were not
significantly different between the groups
investigated.  Sex, parturition type and
number of parity had no significant effects
on B- globulin levels. Maximum and
minimum amounts of B- globulin were seen
in calves borned during winter and spring,
respectively (p<0.05).

y- globulin levels were higher in calves
with normal birth as compared to calves
born from dams with dystocia (p<0.05). No
significant differences were seen between
other groups. The A: G ratio was not
influenced by season, sex, parturition type
and number of parity. The results are
presented in Table 1.

Discussion

The mean total serum protein value in
this study is consistent with other reports
and the small differences probably
attributed to the method of measurement
(Baily et al., 1972; Boyd, 1972; Green et
al., 1982; Perino et al., 1995; Tennant et

al., 1969). There are some reports with
different results (Mcbeath er al., 1971;
Lamotte, 1977). It probably relates to the
amount of colostrum that was fed, because
TP level in neonatal calf depends on the
amount of y- globulin that absorbed from
the gut.

According to this study, it seems that
feeding by sufficient amount of colostrum
(6 percent of body weight at first 6 hours of
life) is able to make sufficient level of TP
and y- globulin levels in the blood.

In this study, serum protein of most
samples separated into four protein bands:
albumin a- globulin, B- globulin and y-
globulin by electrophoresis. In few samples
the a- globulin band was divided to alpha 1
and alpha 2. Green er al., (1982) also
reported similar observation.

Mean level of albumin in this study was

2.38 £ 0.029 g/dl (mean £ SE). This is
consistent with Green er al., (1982),
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Lamotte, (1977) and Tennant er al., (1969)
reports. Among various factors only season
had significant effect on albumin level

(p<0.05). Seasonal changes of albumin
amount in dairy cows were studied and
some reports suggested highest level in
summer (Payne et al., 1970; Shaffer et al.,
1981) and others showed maximum value
in winter (Ross er al., 1976; Rowlands er
al., 1974). Authors believe that these
changes are related to protein level of the
diet. Seifi, (1996) in Iran found the lowest
level of albumin in summer, but the
measurement of protein content of the diet
suggested that protein content of the diet
was maximum in summer. Thus, it seems
that the correlation between seasonal
changes of albumin level with protein
content of diet is not logical. Perhaps, stress
of high or low temperature depending on
geographical region and the increase of
glucocorticoids may cause the decrease of
protein synthesis and increase of protein
catabolism.

It seems that reciprocal relationship
exists between albumin and globulins
levels. Both albumin and globulins have a
role in osmotic pressure of plasma and the
increase of one, causes the decrease of the
other. Tennant et al., (1969) suggested that
albumin has higher value on the day of
birth than one to five days after birth
whereas y- globulin showed reverse pattern.
Such situation was also observed for B-
globulin (Tennant ez al., 1969).

In this study a- globulin values were
lower than previous reports (Green et al.,
1982; Lamotte, 1977; Tennant et al., 1969).
Most acute phase proteins exist in this
band, thus factors studied in this work had
no effects on acute phase protein and a-
globulin levels. Lamotte, (1977) report also
suggested that colostrum consumption had
no effect on a- globulin level.

Mean B-globulin value reported here is

consistent with the results of Green et al.,
(1982); Tennant er al., (1969) but higher
than Lamotte, (1977) report. Various
classes of immunoglobulins migrate in beta
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zone. Thus, colostrum consumption causes
the increase of them and (3-globulin level.
Lamotte, (1977) reported that only one liter
of colostrum administrated to calves was

probably the cause of lower value of [-
globulin. Only season had significant effect
on [-globulin level. Seasonal changes of -
globulin levels were similar to those of y-
globulin.

The mean value of y- globulin level in
this study is consistent with Green et al.,
(1982) report but higher than the values
reported by Lamotte, (1977) and Tennant et
al., (1969). The differences probably is
related to the amount of colostrum that
uptake by calves. Parturition type and
number of parity had significant effects on
y- globulin levels. Most previous studies
suggested that the difference between
dystocia and eutocia for immunoglobulin
levels were significant and this probably
related to hypoxia and acidosis that
occurred following dystocia. The acidosis
causes the weakening of calves and
inadequate  consumption of colostrum
(Besser et al., 1990). Other factor with
significant effect on y- globulin level was
the number of parity. This result is in

contrast with Perino et al., (1995) report but
is in harmony with other studies (Dobbelaar
et al., 1987; Lambrecht et al., 1987,

Sangwan et al., 1987). The main causes for
the changes are unknown but first parity
cows may have been exposed to fewer
antigens than older cows. Thus, they have
produced smaller quantities of colostral
antibodies. Probably, another reason is that
the mammary transport system for IgG
becomes fully developed when the cow
reaches the maximum capacity for milk
production (Donovan et al., 1986). In this
study no obvious differences were seen
between the levels of protein fractions of
neonatal calves with the values previously
reported for adults (Kaneko, 1989; Duncan
et al., 1994), although total serum protein
and y- globulin levels were dependent on
the amount of colostrum that was fed. The
results of this study revealed that sex had
no influence on the levels of measured
parameters. However, an interpretation of
serum protein fraction values has to
consider the effects of parturition type,
number of parity and season.
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