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SUMMARY

Ten Friesian cows were used to study the serum changes of total protein,
albumin, globulin, A/G ratio, glucose, trigiycirids and total lipids in the
periparturient period. During prepartum period serum total protein
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showed gradual decrease from 7" prepartum week till parturition. Then
it increased rapidly at one week after parturition, and then sharply
declined up to 7" postpartum week in both early and later conceived
cows. Albumin and globulin levels were higher at 9" week prepartum,
and then steadily decreased till parturition. During postpartum period
serum albumin and globulin concentrations were high at 1% week and
then gradually decreased at 7th weeks in both early and late conceived.
The A/G ratio increased progressively from 0.58 % to 0.78 % at 9™ (o 3™
week prepartum. In the postpartum period A/G ratio showed littie
changes among weeks. The concentration of serum glucose showed a
slight increase between 9" and 7™ week prepartum. it decreased from 7™
weeks till parturition. The triglycerids and total lipid levels showed little
changes before parturition. In the postpartum period, triglycerids and
total lipid showed a special trend, where it increased gradually to reach
maximum level in 9" week for both early and later conceived cows,
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INTRODUCTION

Aftempts have been made to assess the energy balance of
lactating cows by estimating blood metabolites. A relationship between
reduced blood glucose levels, excessive weight loss at the time of mating
and decrease pregnancy rates was demonstrated. 1t was found that, blood
glucose values less than 30 or 23 mg/dl were associated with reduced
fertility (McClure 1968; and Arthur, er a/ 1989). Moreover, Plym
Forshell, et al (1991) found that chronic lowering of plasma glucose
concentration at four and seven weeks after calving, 1s cause of reduced
fertility.

Rowlands et af (1977) reported that, serum albumen
concentration can be affected by the level of protein intake and its
concentration is inversely related to the number of services per
conception. Although serum albumen values normally decline in cows
after calving eventually returning to precalving values at seven to nine
weeks postpartum (Rowlands, 1980). The same author reported that,
serum albumin is significantly decreased in cows affected with sever
than that affected with mild fatty liver disease, when albumin estimated
in the first eight weeks after calving. Since albumin is synthesized in the
liver impaired liver function will influence its production. Whilst if fat
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has replaced glycogen in the liver, parenchyma, total glycogen reserves
will be reduced (Arthur, ef a/ 1989).

Total plasma protein as a constituent of plasma serve as indicator
of amino acids pool for protein synthesis in the liver (Harper, et al,
1977). Total plasma protein tended to decrease with advancement of
pregnancy and increased with advancing lactation in cows (Blum, ef al,
1983; Vukovic, et al, 1990; Abdel-Samee and Ibrahim, 1992 and
Hassinin, ef al 1996) and in buffalo (Abdul-Quam et, 1990 and Badr, et
al 2002). Reduction of globulin concentration in cows during late
pregnancy is a consequence of reduced alpha and gama globulins
concentration with the formation of colostrums, (Vukovic, et al 1991).
In the same time, Gadhave, ef a/ (2000} found that the decreased in
serum globulin concentration toward calving may be due to selective
uptake of immunoglobulin by the mammary gland.

Blum, et al, (1983) reported that plasma triglyciredes (TG)
increased slightly in association with decreasing milk yield markedly
during the last 2 months of pregnancy (dry period) in cows. Then, it
rapidly falls immediately before the onset of the next lactation. The
author also found that blood total lipids concentration was high at 60 day
prepartum. It declined steadily during the next period to reach the lowest
level at the day of parturition. Within 60 days postpartum total lipid
increased gradually.

This study was designed to determine the sequential serum
changes in levels of total protein, albumin, globulin, triglyceride, and
total lipids during late pregnancy, at parturition and during post partum
period in Friesian cows.

MATERIALS and METHODS

The present study was carried out on ten Friesian cows, aged 3-6
years with body weight of 325-400 kg, The animals were kept in the
experimental station of animal production department of Faculty of
Agriculture, Al-Azhar university, Assiut branch, Egypt. The animals
were fed according to their body weights and physiological status. All
animals were fed on Egyptian clover (Trifolium alxandrium) which was
offered as 20-30 kg/head/daily from December to May. In summer
season animals were fed on green forage (Daraw). In addition, wheat
straw and concentrate mixture consisted of yellow comn, wheat bran,
molasses, cotton-seed meal, stone and salt were added. The animals were
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allowed to drink fresh water along the day. The animals were kept in
open free-stalls.

Two months after barturition, a fertile bull was introduced to
cows for natural mating. Two months, the animals were examined
ultrasonographically for pregnancy diagnosis. According to the results of
diagnosis, pregnant cows were classified into: 1- Animals conceived
early (< 90 days postpartum). 2- Animals conceived later (> 90 days
postpartum).

Blood samples were collected from juguiar vein using 10ml glass
tubes at 9, 7, 5 and 3 weeks prepartum, at day of parturition, and at 1, 3,
5, 7 and 9 weeks postpartum. Samples were centrifuge at 4000 rpm for
15 min and serum stored at -20 °C until analyses. Total protein, albumin,
glucose, triglysrid and total lipids levels were estimated biochemically
using commerical Kits provided by Sentinel (CH) and Diamond as
described by Gowan, et al, 1983 and Bergmeyer, (1974). Globulin was
calculated by subtraction of albumin from total protein. The A/G ratio
was calculated by dividing albumin by its corresponding globulin value.

Statistical analysis was carried out according to SAS (1988)
users Guide, tested using the Duncan's Mltiple Range Test as described,
Walpole, (1974).

RESULTS

Serum total protein levels, during prepartum, at parturition and
postpartum pertod are illustrated in table (1). During prepartum period
serum total protein showed gradual decrease from 7" week prepartum
till parturition. Its concentration increased rapldly at one week after
parturition, and then sharply decline up to 7" week postpartum in both
early and later conceived cows, The differences among weekly levels
during prepartum and at parturition were not significant. Also the
difference between early and later conceived cows was not significant.
While, in postpartum period, the difference between 1* and 7% weeks,
was significant (P<0.05) in both early and later conceived cows.

Serum concentration of albumin during prepartum, at parturition
and postpartum periods are reported in (table 1). Albumin level was high
at 9™ week prepartum, and then steadily decreased till parturition.
During postpartum period serum albumln concentration was high at 1®
week and then gradually decreased at 7" weeks in both early and late
conceived. The results of the present study showed no significant
differences in albumin levels during the experiment.
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Changes in serum globulin concentration during prepartum, at
parturition and postpartum period are shown also in table (1). Globulin
level in prepartum showed gradual decreased from 9™ weeks prepartum
till parturition. Then the level sharply increased to 5.71 and 4.86 g/l one
week after birth in early and later conceived cows, respectively. The
differences among 9™ to 3¢ weeks prepartum were non significant, while
the difference between 9™ week and parturition was significant {P<0.05).
On the other hand in postpartum period the differences among wecks
from 1% to 9" weeks were non significant in both early and later
conceived, excepted, the differences between 1st and 7th weeks was
significant. The difference level in globulin between early and later
conceived was also non significant.

Table (1) also showed the changes in the A/G ratio of the
Friesian cows during prepartum at parturition and postpartum geriod.
The A/G ratio increased progressively from 0.58 % to 0.78 % at 9™ to 3
week prepartum. In the postpartum A/G ratio showed little changes
among weeks. The maximum A/G ratios (0.91 + 0.3 and 0.93 + 0.22)
were recorded at 9™ and 5™ week in both early and later conceived
respectively. While the minimum A/G ratios (0.63+ 0.14 and 0.67 +
0.26) were recorded at 3™ and 9™ in both early and later conceived cows
respectively. Non significant differences were found in A/G ratio
throughout the experimental period between the early and later
conceived animals.

Serum concentration of glucose during prepartum, at parturition
and postpartum are illustrated in (table 2). The concentration of serum
glucose showed a slight increase between 9" and 7" week prepartum, it
decreased from 7% week prepartum till parturition. The differences
among 9, 7 and 5 weeks in prepartum were significant (P<0.01). Glucose
levels during postpartum period gradually increased from 1% to 7™ weeks
in both early and later conceived cows. Early conceived cows had higher
plasma glucose than later conceived, but the differences was not
significant. On the other hand, the differences among 1* and 34 o o
weeks during postpartum period were significant in early and later
conceived cows (P<0.01).

The changes in the triglycerides concentration during prepartum,
at parturition and postpartum period are presented in table (2). Serum
triglyceride decreased significantly from 57.37+ 5.14 mg/dl before birth
to 46.3 + 5.2 mg/dl, on the day of parturition (P<0.01). It also sharply
drop to 26.6 + 3.19 and 29.6 + 2.11 mg/dl at1™ week after birth (P<0.01)
in the early and later conceived cows respectively. The triglycerides
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Jevels increased gradually to reach maximum at 9™ weeks postpartum in
both early and later conceived cows.

Serum concentration of total lipid during prepartum, parturition
and postpartum period are presented in table (2). The total lipid levels
showed little changes before parturition. during prepartum period the
maximum total lipid concentration (3.72 + 0.14 mg/dl) was recorded in
9™ week, while the minimum concentration (2.34 + 0.22 mg/dl) was
recorded at parturition. In the postpartum pertod, total lipid take a
special trend, where it increased gradually to reach maximum level in 9™
week for both early and later conceived cows. No significant differences
were found in total lipids throughout the experimental period.

DISCUSSION

The periparturient changes in total protein are in agreement with
the results of (Rowlands, et al, 1980; Hassan, et al 1986, Vukovic, ef al
1991; Rajora and Pachauri, 1994 and Badr, ef al, 2002). The decreased
in serum total protein in cows at parturition may be due to the decreased
in albumin. This results are in agreement with that recorded by Rajorra
and Pachauri (1994) who reported that, the reduction in serum total
protein in late pregnancy was attributed to the decreased in both serum
albumin and globulin. The drop in serum protein in cattle at parturition
was caused by a loss of immune f, and 6; globulin in blood. This
coincided with the colostrums formation time in the mammary gland
(Singh et al, 1999). Moreover, El-Naggar and Abdel-Raouf (1971) found
that the decreased in serum total protein in late gestation coincided with
the rapid increase in the uterine weight and its contents, namely, the
foetal fluids and the foetal membrane.

Total protein increased at the 1¥ week after birth in both early
and later conceived cows, this increase may be due the increase in both
albumin and globulin. This results in is agreement with Oldham ef af,
(1979) and Blum, et af (1983) who found that total protein was lower
around parturition and increased at the onset of lactation. Because
albumin levels did not change, the transient fall must have been due to
the globulin fraction which is taken up by the udder during colostrums
formation. Total protein had correlation with milk yield. Moreover, there
were significant high levels of total protein in high as compared to low-
yielding animals.

The periparturient changes in albumin concentration are in
agreement with those reported by (Blum, et al, 1983 and Badr et af
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2002). The gradual decreases during postpartum period may be due to
the quick protein synthesis by the foetus. This result are in agreement
with Jaindeen and Hafz, (1980) who reported that, the decrease in
albumin with the advance of gestation may be due to the acceleration in
protein synthesis by the foetus, this cause reduction in amino acids
available for liver for albumin synthesis.

Rowlands, et al (1980) found that cows, which were better able
to maintain stable albumin concentration, were likely to have better
fertility. Atallah and Abd-Alla (1998) reported that the albumin was
significant related to the rate of pregnancy and correlation between
albumin concentration and fertility.

The reduction of the concentration of globulin in cows during
late pregnancy is a consequence of the reduced concentration of alpha
and gama globulins, which is in connection with the formation of
colostrums, (Vukovic, ef a/ 1991 and Rowlands et al, (1975). Gadhave,
et al (2000) found that the decreased in serum globulin concentration
toward calving may be due to selective uptake of immunoglobulin by the
mammary gland.

The differences among weeks in A/G ratio may be attributed to
the differences in albumin and globulin concentration. These results are
in agreement with those reported by Abd-El-Bary, (1990} who reported
that the decrease in A/G ratio during early pregnancy was attributed to
the high globulin during period.

Periparturient changes in glucose concentration are in agreement
with the results reported by (Bickerstaffe, et a/, 1974; Rowlands, et al,
1980 and Rajora and Pachauri, 1994). The blood glucose levels showed
decreasing trend with advancement of pregnancy. This may be attributed
to the energy demands of the growing fetus. Glucose level in the present
study was decreased along 60 days prepartum till parturition, which may
be referred to increase of fetus size, which caused increased respiration
in the dam (Singh, ef af, 1999). The decreased of glucose levels during
the first weeks after parturition may be interpreted as mainly the
consequence of the high demand for the substance, primarily for lactose
synthesis, (Bickerstaffe, et al, 1974 and Blum, et a/, (1983).

Triglyceride was higher around prepartum and decreased in
postpartum period as also found by Blum et a/ (1983) and Schwalm and
Schultz (1976). Triglyceride consider an important source of long-chain
fatty acids for milk fat synthesis (Bickerstaffe, et o/ 1974). It also,
concentrated in the very low-density lipoprotein fraction, which 1s higher
in dry than in lactating cows (Palmquist, 1976). At the same time,
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triglyceride is taken up by the mammary gland, which could explain the
negative relationship between milk yield and plasma triglyceride
concentration in this study.

Periparturient changes in total lipids concentration is in
agreement with the results of Badr, ef a/ (2002) and Sahukar er 4/,
(1985). The gradual decrease in serum total lipids during postpartum and
at parturition. It increased gradually from 1% to 9" week in both early
and later conceived cows during postpartum period. This result is in
agreement with that of Schmidt (1971) who reported that, the decline in
serum total lipids shortly before parturition and at the postpartum period
may attributed to the increased demands of mammary glands for fatty
acids for the synthesis of triglycired since 50% butter fat in the cows are
received from blood lipids.

The increased of total lipids in early conceived than later
conceived cows may be associated with development of the corpus
luteum. Bard, et a/ (2002); and Thorpe, ef al (1964).

Table 1: Changes in serum concentration of total protein, albumin,
globulin and A/G ratio during prepartum, at parturition and
during postpartum period in Friesian cows.

Weeks Total. Protein gA Albumin g/l Gilobwlin g/ ASG ratio
-9 90.23 + 0.72ab 30.7=0.31* 60.35+ 0.88" 0,58 012"
-7 90.82 + 0.77% 3061+ 0.15" 50 610 86™ 0.63 £0.12°
-5 £0.28 = 0.83* 30.47+0.28* 40,66+ 0.78" 074+ 0.4*
3 70.71% 0.93™ 30.34+0,18* 4042 £1.1° 0.78%= 0.38°
Parturition 60.94 £ 0.61™ 300021 4013 £0.65" 0.710.23*
Postpartur Early. Later Early. Later Early. Later Early. Later
m Conceived conceived | conceived | conceived Conceived conceived conceived conceive
1 100.28 20.8 40.32 40.11 50.71 40,86 0.76 0.82
£1.2° +].3%® 0.3 +0.38" +0 67 +0 57 +0.36 +0.2°
3 80.56 80.54 30.3 30.88 50.26 40.82 0,63 0.80
£1,3% £].1™ +0.49* 049" £0.72° 0.45™ £0. 147 .2
5 80.42 70.75 3082 30.49 406 30.75 083 0.93
0,75 0747 0.56° .47 +0 452 0 82% +0.06° £0.22*
7 60.66 50.1 2084 20.34 30.82 20.76 0.75 085
L1k 0.71° 03" £0.1° +0 67" 10.66° 2018 +0.26
g9 80,12 60,21 3082 20.42 40.51 3071 091 0.67
£0.12% £0.73% 021" £0.18* +0 42" +0.37™ +0.3" *0.26"

a, b, c,d and e : Values in the same rows and cloms with different superseripte are different (<0.05).
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Table 2: Changes in serum concentration of glucose, triglyceride and
total lipids, during prepartum, at parturition and postpartum
period in Friesian cows.

Weeks Glucose mmol/l Triglycerid. mmol/l T. Lipids mmol/d}
-9 71.18+3,16" 57.37+5.14* 3.72+0.14°
-7 72.09+4.31° 48.81=+1.1° 3.11+0.13*
-5 63.27+4.72° 49.11£1.3° 3.12+0.13°
-3 56.03+£7.62° 4715+2.1° 2.87+0.05°
Parturitio 54.4+4.38° 46.32+£52° 2.34+0.22°
Postpartu Early. Later Early. Later Early. Later
conceived | conceived | Conceive | conceived | conceived | conceived
d .
| 49.61 44.26 26.6 29.6 3.33 3.28
+9 .25 +3.2¢ +3.27° £2.11° +0.3 +0.42°
3 66.16 63.9 328 32.6 3.91 4.13
+5.46" +3.21° +3.19° +3.18° +0.4" +0.32°
5 70.41 69.54 354 33.21 425 4.18
+10.5° +7.03° +3.38" +2.32° +0.43° +0.18°
7 72.26 71.58 35.52 30.5 4.88 4.28
+2.59° +29° +3.58° +2.56° +0.25" +0.27°
9 69.52 60.81 41.12 38.08 4.93 4.34
+5.59* +6.8 +2.12° +3.3 +0.69° +0.32°

a, b, c,d and e Values in the same rows and cloms with different superscripte are different (P<0.01).
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