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SUMMARY

Colostrum saniples from 98 buffale cows in first to sixth lactation or more, as
well as blood samples from 34 cows and their neonales were collected to investigate
the influence of parity on: 1) Immunoglobulins (Ig) and chemical composition of
colostrum and, 2} Passive immunity transfer to neonatal calves. Colostrum from the
first 6 postpartum mitkings was collected from each cow during two years
(2004/2003) and a representative samples were used for analysis. Chemical
composition (fat, protein, lactose, solid not ot and total solids) was performed on all
the samples using Milko Scan, whereas immunoglobulin fractions (IgG, IgM and
Igd} were determined during the first year (2004) using single radial
immunodiffusion technigue. Blood samples were obtained from 34 dams during the
last month prepartum and from their offspring during the first month of life 1o
evaluate the immunity transfer.

Weight of colostrum at first mitking (FMW) increased (P<0.01) linearly with the
advancement of lactation number. Mean of FMW in the first lactation cows was .43
kg compared with 4.70 kg of sixth lactation cows. The highest (P<0.01} Ig
concentrations were observed in colostrum of first and second parities, whereas the
lowest were in the sixth parity. Least squares means of Ig concentrations of the first 6
milkings for IgG were 6.31, 5.68, 5.03, 4.19, 3.67 and 3.99 g/dl; for {gM were 0.96,
0.89, 0.82, 0.69, 0.69 and 0.64 and for IgA were: 0.40, 0.34, 0.32, 0.25, 0.27 and
0.24 g/dl. The chemical composition of colostrum differed significantly with lactation
number. First lactation cows had higher (P<0.01) colostral protein and consequently
solid not fat (SNF) content compared to multiparous cows. However, colostral fat
and lactose were lower (P<0.01) in the first lactation cows compared to the older
cows. The highest protein, total solids and SNE percent were in the first posiparium
milking, and then the values decreased significantly with subsequent milkings. On the
other hand, fat and lactose were the lowest in the first milking and increased
(P<0.0!) gradually with milking intervals. Plasma IgG, IgM and Igd concentration
increased in buffalo cows with the advancement of pregnancy to reach the highest
levels at parwerition. Similarly, plasma Iy of calves increased with the advancement
of age from 7 to 28 days. However, plasma [g concentration of dams and passive
immunity fransfer of calves were not affected significantly by lactation number of
dams. The correlation coefficients among colostral Ig fractions and both protein and
consequently SNF were highly significant. In general, parity and milking number are
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major factors for alteration of immunity and chemical composition of buffalo
colostrum.
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INTRODUCTION

Colostrum is the first postpartum mammary secretions containing extra amounts
of immunoglobulins (Ig), proteins, vitamins and minerals in addition to hormones
and related growth factors, which are vital te the neonatal calf (Campana and
Baumrucker, 1995). Colostral intake supports the adaptation of calves to their new
environment and establishes passive immunity (Stott and Fellah, 1983). In addition,
colostrum supports development and function of gastrointestinal tract and influences
metabolic and endocrine systems and nconatal nutritional status {Guilloteau er al
1997; Hadorn er al, 1997; Buhler er al, 1998 and Hammon and Blum, 1999).
Without colostrum consumption survival and health of the neonates are seriously
influenced. Health problems including diarrhea and pneumonia are increased, thus
growth rate and mortality rate are influenced {Nocek, ef @/, 1984 and Robison er al.,
1688).

Passive immunity is provided when maternal colostrum containing large amount
of IgG is fed to neonatal calves within the first few hours of binth (Quigley ef al.,
2001). Immunoglobulins are absorbed in the first period {perhaps 24- 36 hours) as
intact molecules by apical tubular system of intestinal cells conferring immunity 1o
the calf. The quantity of colostrum fed and its Ig content in addition to immediate
intake plays crucial roles in the passive transfer of [g to the calf (Quigley and Martin,
1994).

The classes of Ig includes [gG (IgG, and 1gG,} representing most of the Ig with
the remainder as [gM and lgA. Butler (1994) reported that 1gG, comprises over 75%
(4.6 g/dl) of the Ig in colostral whey followed by [gM (0.68 g/dl}, [gA (0.54 g/dl) and
Ie(G; (0.29 g/dl). Many researchers reported that IgG; is transferred from the blood of
the dam to the mammary giand during the last period of pregnancy, whereas igM and
[gA are synthesized in the mammary gland (Larsson er al., 1980 and Geene, 1984).
The volume and concentration of Ig are influenced by lactation number and breed of
cows (Klobasa er al., 1998). Colostral Ig was higher in primeparous buffalo cows
compared to multiparous (Salama, er al, 1997). On the other hand, Mechor ef al.
(1992) noted that colostral Ig was not affected by parity. Murrah buffaloes had higher
concentrations of protein and Ig than several crossbreeds of cows (Singh ef af,
1993).

The [g concentrations are related inversely to the volume of secreted colostrum
(Pritchett ef al., 1991). The first colostrum milked is the richest in its Ig content and
the concentration decrease rapidly in the succeeding milkings (Stott e af., 1981 and
Salama et al, 1997 and Kelly, 2003). The content of Ig was positively correlated with
total solids (TS) and protein and negatively with fat (Mechor et of., 1992 and Salama
et al., 1997). A few studies were conducted on colostral composition and immunity
of buffaloes and their relations with parity. Therefore, this study was performed to
evaluate the influence of parity on chemical composition and immunoglobulins of
buffalo colostrum and passive immunity transfer to neonates.
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MATERIAL AND METHODS

The present study was conducted at Animal Production Research Station of
Mahallet Mousa, Kafr El-Sheikh governorate belonging to APRI. Colostrum samples
were collected as soon as possible after parturation from 98 buffalo cows in 1% — 6"
lactation or more during the years 2004 and 2005. Each cow was completely hand-
milked after induction of milk letdown with 10 IU of oxytocin /cow spiecially with
heifers (which was more difficult in milking). Colostrum was milked twice daily
during the first 3 days postpartum. Colostrum weights were recorded for each
milking and colostrum samples were taken in two clean vials and kept frozen until
analysis. Cows were fed in the first year (2004) 3-3 kg kg concentrate, 4 kg berseem
(Trifolium Alexanrenunt) hay and 5 kg rice straw. In second year (2003), cows were
fed the same rations as in 2004 plus 5-7 kg comn silage. Chemical composition of
colostrum was determined using Milko Scan analyzer {Model 133 B, Denmark). The
first day colostrum samples were diluted 1:! with distelled water before releasing
into Milko Scan. Immunoglobutins (Ig)G, [gM and IgA of colostrum were
determined in colostral whey using single radial immunodifussion accoding to
Fleenor and Stott (1981). Immunoglobulins were determined on only 44 cows wn the
1¥ year, whereas chemical composiotion of colostrum was determined in two years
(2004 and 2005).

Blood samples of 34 cows and their calves were collected (in the 1* year) from
jugular vein into heparinized tubes three times during the last month of gestation for
cows (af day 30, 15 and 0 of expected parturition date) and the first month of age for
calves (day 7, 14 and 28 of age). Blood samples were centrifuged (at 3000 r.p.m for
5 min.) to separate plasma and frozen untif immunoglobulins determination. The
newborn calves were separated from their dams after birth and offered colostrum
artificially by nipple and bottle as soon as possible after calving for 3 days. After that,
they were housed in individual concrete pens bedded with rice straw. Each calf was
fed 10% of birth weight of whole buffalo milk amﬁClally by nipple and bucket two
times daily until 4 weeks of age.

Data of chemical composition, immunoglobulin concentration and colostrum
milking weight were analyzed using the general linear model (GLM) of SAS {1996).
The statistical model of colostral chemical composition included the effect of parity,
time of sampling, experimental year and their interactions. Data conceming colostral
and blood immunoglobulins of dams and calves were analyzed using two way
classification model that included parity, time of sampling and their interaction. As
well as, milking weight model included the effect of parity and experimental year.
The correlation coefficients among colostral compositions and immunoglobulins also

were estimated. The overall means were compared using Duncan's multiple range test
{Duncan, 1955).

RESULTS AND DISCUSSION

1- Weight of colostrum pield

Least squares means of the first milking weight (FMW) are shown in Table (1).
Buffalo cows at first lactation produced the lowest FMW (1.45 + 0.54 kg) compared
with older cows. The value of FMW increased linearly (P<0.01) with the
advancement of lactation number until the highest value (4.70 + 0.54 kg) at sixth
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lactation or more. Mean of FMW was higher in first year (2004) but without
significant differences. The FMW was correlated negatively with colostral igG and
IgA {r=-0.242 and -0.121, respectively). The results are in agreement with Pritchett
et al. (1991) and Tomkins and Jaster (1991).

Table 1. Least squares means of weight of first milking (FMW) of buffaloes at
different parities

Parity Mean of
1 2 3 4 5 6+ SEM Year
Year: 2004 150 250 425 380 600 470 083 3.80
2005 139 312 225 425 38l 470 0.65 3.25

Mecan of Parity 145 2.81% 325 403"% 420" 470"

[tems

ABL Means with different superscripts within the same raw of parity is significantly different
at {P<0.01). i

2- Chemical composition of colostrum

Least square means of colostral chemical composition are presented in Table (2).
Fat percentage of colostrum increased significantly (P<0.01) with advanced lactation
number of cows. The highest value of fat was in 5" lactation. A similar trend was
found with lactose. Fat and lactose elevated (P<0.01) significantly with milking
intervals. Protein and consequently solids not fat (SNF) decreased (P<0.01) as
lactation number of cows increased. The highest values were in first lactation cows
(10.09 % and 14.0 % for protein and SNF, respectively). They declined (P<0.01)
linearty with milking intervals to amounts typical for mature milk after three days
postpartum. Total solids {TS) did not differ significantly among lactations, however
TS decreased (P<0.01) linearly with milking intervals. The components of colostrum
(without fat) were significantly higher {P<0.01} in second year (2005 vs. 2004). This
may be refated to prepartum feeding as buffalo cows were fed additional 5-7 kg com
silage during the 2" year. It was found that protein and TS levels were higher
(P<0.01 and P<0.05} in first [actation during 2" year than those in 1% year (Fig.1 and
2). A similar trend was found in fat and lactose but the highest level of fat was in 2™
lactation and lactose was in 2™, 3 and 4™ lactation (Fig. 3 and 4). The results are in
agreement with Salama et al. {1997), who found that colostral protein and TS were
higher in the first lactation buffaloes compared with multiparous cows, however fat
%% was lower in first lactation (5.6%) and increased with increasing lactation number,
Whereas, Kume and Tanabe (1993) found the highest (P<0.035) colostral protein was
in 3" and lowest was in 1* lactation number but colostral TS did not differ among
parities. Quigley and Martin (1994) mentioned that colostral protein and fat contents
were lower in 2™ lactation cows.

Likewise, the highest level of lactose was in 5™ and 6" milking during 2™ year
(Fig. 5). On the other hand, the highest levels of protein and consequently SNF were
in 1* and 2™ milking (Fig. 6). A similar trend was found in buffaloes by Ghionna et
al. (1987); Maria ef al. (1990) and Singh et al. (1993) who reported that colostral
protein and TS decreased in buffaloes (P<0.05) at 4" milking postpartum. Oyeniyi
and Hunter (1978) and Kume and Tanabe (1993) found TS and protein in colostrum
of Holestein cows decreased (P<0.01) linearly with milking intervals. Ronge and
Blum (1988) and Grutter and Blum (1991) reported that colostral compound except



Egyptian J. Anim. Prod. (2006}

119

for lactose are particularly abundant in the 1% colostrum, but they rapidly decreased
within approximately 8 days o amounts typical for normal milk.

Table 2. The main effects of parity of buffaloes, milking time and year on
chemical composition of colostrum

Main Effects Fat Protein Lactose T.S SNF
Parity: 1 5.65° 10.09° 3.07° 19.66 14.0°
2 6.19" 8.87" 2.86 18.73 12.54
3 6.81° 8.19™ 3.38° 19.20 12.40%
4 7.18° 8.22% 3.8 19.43 12.24%
5 7.70° 8.15™ 3.16® 19.8 12.09%
6+ 7.48° 8.13¢ 3.09® 19.54 12.06°
SEM 0.31 0.33 0.07 0.44 0.34
Milking Ne.:1 5.38° 11.79° 2.85° 21.01° £5.63°
2 6.98° 10.10° 2.92% 20.86° 13.88°
3 7.26° 8.53° 3.05% 19.66° 12.40°
4 7.89° 7.56° 3.20™ 19.46° 11.574
5 6.62° 7.05% 3.32%® 17.73° 1111
6+ 6.89° 6.60° 3.41° 17.63° 10.74¢
SEM 0.31 033 0.07 0.44 0.34
Year: 2004 6.65 8.16 3.00 18.6 11.95
2005 7.02 9.06" 3.24" 20.18" 13.16™
s§:Md 0.175 0.185 0.045 0.25 0.20

* P<0.01

Means with differing superscripts within the same column of parity or milking No. are
significantiy different at (P<0.01).
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3- Colostral Immunoglobulins

Colostral [gG concentrations of buffaloes decreased (P<0.01) significantly with
the advancement of lactation number (Table 3). The highest level was in the first and
second parities (5.28 and 5.44 p/dl) compared with the 5 and 6" lactational cows
(4.51 and 3.99 g/dl). Also, the highest value of IgG was in the first milking (6.31
gfdl) and declined (P<0.01) gradually with time intervals. There were no significant
effect of the interaction between parity and milking number. Similarly, colostral [gM
and [gA concentrations (Tables 4 and 5) were the highest in the primiparous cows
(0.88 and 0.33 g/dl, respectively) and declined significantly in the multiparous cows
{0.72 and (.28 gfdl, respectively). Furthermore, IgM and TgA were decreased
{P<0.01) with milking number. These results agree with several studies. Mach and
Pahud (1971) reported that the range of Ig of bovine mammary secretions was 5.2-
8.7 g/dl of IgG; 0.37 - 0.61 g/dl of IgM and 0.32 — 0.62 g/dl of IgA. As well as,
Quigley and Martin (1994) found that mean concentration of colostral IgG, IgM and
IeA of Jersey cows were 6.6; 0.24 and 0.17 gfdl, respectively. Klobasa et al. (1998)
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obtained similar range on Holstein cows. Salama ef al. (1997) found that colostral Ig
concentration was higher in the first lactation buffaloes compared with multiparous.
On the other hand, previous studies conducted on other species referred to colostral
[gG, concentration was greater in multiparous cows (Devery-Pocius and Larson,
1983; Pritchett er al,, 1991 and Levieux and Ollier, 1999). Also, Quigley and Martin
(1994) found that colostral IgM increased linearly as lactation number increased,
however [gG and [gA were not affected significantly by lactation number of Jersey
cows. Likewise, Mechor ef al. (1992) found that lactation number had no significant
effect on Ig content of colostrum. Oyeniyi and Hunter (1978}, Kelly (2003) and Abd
El-Hady et al. (2005) observed that colostral Ig(G concentration declined significantly
{P<0.01) with milking number.

Table 3. Colostral IgG (g/dl) of buffale cows as affected by parity and milking
Number

Milking No. Mean of

[tems ( 2 3 4 5 6 OFM arity
Parity: 1 6.84 612 513 460 448 454 046 528°
2 651 531 560 502 487 532 062 544"

3 6.54 663 505 411 328 351 040 485%%C

4 640 528 552 473 345 337 036 4.79%¢

s 602 555 469 336 3.62 383 061  451°

6+ 554 517 418 333 233 343 049  3.99°

Mean of milking 631  5.68% 503 4197 367 3.99% 020

ABLBE Means with differing superscripts within party or milking No. are significantly
different at {(P<0.01).

Table 4. Colostral IgM (g/d1) of buffalo cows as aftected by parity and milking
number :

Milking No. Mean of

Items I 5 3 a4 3 G SEM parity
Parity: 1 098 098 100 062 083 0588 011 088
2 095 079 090 077 087 093 014 087

3 099 098 073 064 061 050 0.09 0.74®

4 096 080 087 072 057 058 008 0.75®

5 1.2 089 069 068 067 040 014 0.74°

6+ 077 093 075 074 058 057 0.1 0720

Mean of milking  0.96* 0.89"% 082° 069 0.69° 0645 0.05

* P ¢ Means with differing superscripts within the same column of parity are significantly
different at (P<0.05)

ABC Means with differing superscripts within the same row of milking No. are significantly
different at (P<0.01)
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Table 5. Colostral IgA (g/dl) of buffalo cows as affected by parity and milking
number

Milking No. Mean of
ltems 1 2 3 q 5 g SEM ity
Parity: 1 044 036 034 030 030 027 003 033"
2 043 030 035 024 031 0.32 004  033°

3 039 036 031 027 025 020 002 030"

4 041 033 035 030 025 0.25 0.02 03240
5 041 033 028 019 025 0.21 0.04 0288
6+ 0.35 036 028 022 02 021 0.03 028"

Meanof mitking  0.40* 034" 032° 025 0.27° 0245 001
BT Means with differing superscripts within parity or milking No. are significantly
different at (P<0.01).

4- Plasma Immuanoglobulins

As shown in Table (6), a slight effect of parity on plasma IgG and IgA of cows
but without significant differences. Plasma IgG and IgA tended to increase with the
increasing of parity. The lowest value of [gM concentration was in 2™ lactation cows
and tended to increase (P<0.01) with the advancement of lactation number. Plasma
[pG and IgM were elevated linearly (P<0.0f) with time intervals until calving,
however plasma IgA tended to increase with time but without significant differences.

Passive immunity transfer to neonatal buffalo calves as affected by panty of their
dams also were studied (Table 7). It was found that the highest levels of plasma IgG
(P<0.1) and IgM (P=0.15) were in the neonates from the 3% and 4™ lactation dams.
The lowest values were of 1* and 2™ lactations, although their colostrum had higher
[gG and [gM concentrations. This may be explained by the lower colostral yield of
these cows as compared with multiparous, so that the colostral intake by neonates
was lower. A similar curve was observed with plasma IgA which had higher
(P<0.03) level in calves from 5% parity dams. Quigley er al. (2001) reported that
plasma lgG concentration in calves fed > 122 g of Ig(G was > 1.0 g/dl indicating
successful transfer of passive immunity. They also concluded the amount of 1gG that
fed to calves should not be less than 100 g/dose to transfer adequate amount of
passive immunity. The present results indicated that mean of colostral IgG
concentration in 1* milking was 6.51 g/dl and the mean of plasma IgG concentration
of nconates was 2.08 g/dl that indicating successful passive immunity transfer,
Plasma IgG of calves was elevated to the maximum level at 14" day of age and then
tended {P<(.1) to decrease. Whereas, IgM and [gA were not affected by age of calf.
Similar trend to the effect of age of calf was found by Rajala and Castren (1993).
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Table 6. Least squares meaas of plasma immunoglobulins (g/dl) of buffalo cows
at prepartum period

Plasma immunoglobulins of cows

[tems 1sG IgM [gA
Parity: 1 2.48 0.35%® 0.086
2 238 0.29° 0.088
3 2.59 0.39° 0.106
4 2.66 0.36% 0.098
5 2.81 0.35% 0.095
6+ 2.49 0.41° 0.14
SEM 0.18 0.025 0.02
Time Prepartum (day):
30 2.03¢ 0.29° 0.095
-15 2.49° 037" : 0.097
0 3.18* 0.42% 0.114
SEM 0.13 0.02 0.015
a, b, ¢

Means with differing superscripts within the same column of parity are significantly
different at (P<0.1).
A,

Means with differing superscripts within the same column of time are significantly
different at (P<0.01),

Table 7. Least squares means of plasma immunoglobulins (g/dl) of newbaorn calves

Plasma immunoglobulins of calves

ltems IoG IeM IgA
Parity: 1 1.79 027 0.064°
2 1.94 0.26 0.058°
3 2.29 0.29 0.129%
4 2.32 0.27 0.088°
5 2.11 0.31 0.195°
6+ 2.04 0.23 0.075°
SEM 0.16 0.021 0.025
Age of calf (day):
7 1.94 0.29 0.127
14 2.30 0.25 0.084
28 2.01 027 0.094
SEM 0.12 0.015 0.018

= " Means with differing superscripts within the same column of parity are significantly
different at (P<0.05).

3- Correlation coefficients

Chemical composition of colostrum has been studied in association with colostral
immunoglobulins through correlation coefficients (r). Concentration of IgG, IgM and
IgA were highly correlated with protein and SNF % (Table 8). However, g fractions
were negatively correlated with lactose and fat %. In addition, negative correlations
were found between FMW and IgG or IgA. Highly significant correlations were
noted among igG, IgM and IgA. Colostral protein was negatively correlated (P<0.01)
with both fat and lactose (r=-0.25 and -0.52, respectively).



124 Abd El-Hady et al.

These findings are in agreement with Ghionna ef al (1987); Mechor ef al. (1992)
and Salama ef al. (1997) who reported that colostral Ig was highly positively
correlated with protein and negatively with fat (= -0.21). As well, Pritchett er al
(1991) ,agrecment with our results, noted a negative correlation (= -0.29) between
IeG and FMW. Mechor e al. (1992) and Quigley and Martin (1994) found similar
trend where they reported significant correlation between IgG, IgM and IgA, also
between IgG and both protein and TS.

Table 8. Correlation coefficients between colostral components of buffalo cows.

Items Fat Protein  Lactose TS SNF FMwW! IeGG igM
Protein  -0.250%*

Lactose 0.071 -0.523%*

T.S 0.668** 0.534** -0.194*

SNF -0.212* 0.974%* .0.333%* (.585**

isC; -0.219* 0.493%* -0.335%* 0.168 0.459* -0.242

IeM -0.169 0.319**% -0.136* 0.097  0301**  0.089 0.637**

IzA -0.282%+ 0.464%* -0.399** 0.078 0.410** -0.121 0.713** 0.623*

"FMW: weight of first milking
* P<0.05;** P<0.0
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