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SUMMARY

This study was carried out at the Agricultural Experimental Station, Department of Animal
Production, Faculty of Agriculture, Alexandria University. It aimed to determine the effect of breed
and parity on some hematological and biochemical parameters during the first week of lactation
throughout six consecutive parities in some Egyptian sheep breeds. A total of 108 ewes of three breeds,
Barki, Rahmani and Barki x Rahmani crossbreed (36 ewes per each breed and 6 ewes per each parity
within breed) were used. Blood samples were collected every other day during the first week of
lactation. Results demonstrated that Rahmani and crossbred ewes had higher Hb concentration
compared to Barki ewes. There were significant differences (P < 0.05) among all sheep breeds in PCV
%. Rahmani ewes had the highest PCV %, while Barki ewes had the lowest values. The crossbred ewes
had greater (p < 0.05) MCHC than the other two pure breeds. Hemoglobin concentrations were higher
(P < 0.05) in the ewes during the third and fifth parities than those in the other parities, while PCV and
MCHC % fluctuated and recorded the highest values in ewes at the fifth and third parities,
respectively. Rahmani ewes had greater (P<0.05) serum total protein and albumin concentrations than
both Barki and crossbred ewes, while serum total lipids and cholesterol concentrations were higher
(P< 0.05) in Barki ewes compared those of Rahmani and crossbred ewes. On the other hand, crossbred
ewes showed higher (P<0.05) serum glucose, AST and ALT enzyme activities than the two pure breeds.
Ewes, in the third parity, showed greater (P<0.05) serum albumin, cholesterol, AST and ALT than
those of other parities. Low serum total protein concentrations were noted in the ewes at the second
and third parities. Serum glucose concentrations were high in the first day of lactation, then decreased
(P<0.05) sharply from the third day of lactation. Within the first day of lactation, ewes in the first
parity recorded the lowest glucose concentrations, which were increased with increasing the parity of
the different three breeds. Both Rahmani and crossbred ewes had higher hemoglobin concentrations
and PCV % than Barki ewes; this may be reflected on the productivity and adaptability of each breed
to their environment.
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INTRODUCTION

Ewes should be in good health and normal
conditions during early lactation period to
insure the production of sufficient colostrum
and milk for nursing lambs. Metabolic profiles
have been wused to predict postpartum
metabolic problems, and for the diagnosis of
metabolic diseases and the assessment of
nutritional status of animals (Bahkci et al.,
2007). For example, the requirement for
glucose  increases  considerably  during
lactation, where large quantities of glucose are
removed by mammary glands for lactose
synthesis (Roubius et al., 2006). El-Sherif and
Assad (2001) demonstrated that total plasma
protein of lactating ewes declined to reach
level equal to that of dry ones. This decline
was attributed to the sharp decrease in globulin
that had lower level than that of non-lactating
ewes (Takarkheade et al., 1999). Globulin

might be used in the formation of milk protein
and antibodies (Vihan and Rai, 1983). In
addition, Nazifi et al. (2002) reported that
lactation resulted in a significant decrease in
serum lipids and cholesterol concentrations of
Iranian fat-tailed sheep.

In the Egyptian local sheep breeds there are
great variations in the hematological and
biochemical parameters; consequently, it is
difficult to formulate a common metabolic
profile test for these breeds. Furthermore,
studies on the hematological and biochemical
blood parameters during early lactation stage
have not been adequately reported. So, the
present study was initiated to study the effect
of breed and parity on certain hematological
and biochemical parameters during first week
after lambing throughout six consecutive
parities of Barki, Rahmani and their crossbred
ewes.
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MATERIALS AND METHODS

This study was carried out at the
Department of Animal Production, Faculty of
Agriculture, Alexandria University,
Alexandria, Egypt. Experiments were carried
out after the Departmental approval, and were
done without any commercial profit purposes
for the Authors or the Department. All
procedures and experimental protocols were
conducted in accordance with the "Guide for
the Care and Use of Agricultural Animals in
Agricultural ~ Research  and  Teaching"
Federation of Animal Science Societies, 2010.

Animals and management:

The current study was conducted at the
Agricultural Experimental Station (31° 20’ N,
30° E) on three local sheep breeds throughout
six consecutive parities. A total of 108 ewes of
Barki, Rahmani and their crossbred (36 ewes
per each breed and six ewes per each parity
within breed) weighing between 55 — 70 kg
were used throughout this study. Animals were
kept outdoors with shelter during the daytime
and housed in semi-open barns at night. The
ewes were fed roughage and concentrate
supplement according to their body weight
requirements (NRC, 2007). They were fed
Egyptian clover (Trifolium alexandrium) in
winter and spring, and chopped maize or hay
in summer and autumn. In addition, ewes
received 1 kg/head/day a commercial
concentrate mixture that contained 65% total
digestible nutrients (TDN) and 14% crude
protein. Water was offered to the animals at all
time. All ewes were free of any disease and
were clinically normal with  healthy
appearance.

Blood collection and analyses:

Blood samples were collected from the
jugular vein of each ewe in the morning before
access to feed and water. Blood samples were
collected on lambing day and then every other
day during first week after lambing. Samples
were immediately withheld into heparinized
tubes for hemoglobin (Hb) and packed cell
volume PCV (%) determination according to
conventional methods (Hepler, 1966). Mean
corpuscular hemoglobin concentration
(MCHC) was calculated and expressed as g/dI
(%). Non-heparinized blood samples were
centrifuged at 3000 rpm for 20 min and serum
was harvested and stored at -20°C for later
analyses. Serum total protein was measured by
the Biuret method as described by (Armstrong
and Carr, 1964) and albumin concentration
was determined by the method of Doumas et
al. (1977). Serum glucose concentration was
assessed according to the method described by
Trinder (1969). Serum total lipid was

determined as described by Frings et al. (1972)
and total cholesterol concentration was
determined by a colorimetric method (Watson,
1960). Transaminase activities (AST and ALT)
were measured by colorimetric methods
described by Reitaman and Frankel (1957).
Globulin concentration was calculated as the
difference between serum total protein and
albumin.

Statistical analyses

Data were analyzed using general linear
model (GLM) procedure (SAS, 2002).
Duncan's Multiple Range Test at (P < 0.05)
was used to detect any variations between
means to study the effect of breed, parity, days
after parturition and their interaction on blood
hematological and biochemical parameters,.

RESULTS

Data on the effect of sheep breeds on the
overall mean hemoglobin (Hb, gm/dL)
concentration, percentage of packed cell
volume (PCV, %) and mean corpuscular
hemoglobin concentration (MCHC, %) during
the first week after lambing throughout six
consecutive parities are presented in Table 1.
Rahmani and crossbred ewes had higher (p <
0.05) Hb concentration compared to Barki
ewes. Values of PCV % differed (p < 0.05)
among all sheep breeds where Rahmani ewes
had the highest values, and Barki ewes had the
lowest values. On the other hand, the Barki x
Rahmani crossbred ewes had greater (p < 0.05)
MCHC than the other two ewe breeds. Data on
the effect of parity on these parameters during
the first week after lambing are shown in Table
2. Hemoglobin concentrations were increased
(P < 0.05) in the ewes during the third and fifth
parities than those during other parities. PCV
and MCHC % fluctuated where the highest
values were recorded in ewes at the fifth and
third parities, respectively. There were
interaction effects due to breed and parity on
these hematological parameters. Barki ewes
had lower (P < 0.05) Hb concentration in all
parities than the other two breeds. On the other
hand, Rahmani ewes had greater (P < 0.05)
PCV than Barki ewes, while there were no
significant differences between Rahmani and
crossbred ewes during the first, third and
fourth parities. The crossbred ewes showed
higher (P < 0.05) MCHC % than the other two
pure breeds in all parities except the sixth
parity.

Data on the effect of sheep breeds on some
serum biochemical constituents during the first
week after lambing through six consecutive
parities are presented in Table 3. Rahmani
ewes showed greater (P< 0.05) serum total
protein and albumin concentrations than both
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Barki and crossbred ewes, while there were no
significant differences among all breeds in
globulin concentration. Serum total lipids and
cholesterol  concentrations  were  higher
(P<0.05) in Barki ewes compared with those of
Rahmani and crossbred ewes. Furthermore,
Rahmani ewes had lower (P<0.05) serum total
lipid concentrations than crossbred ewes.
Moreover, crossbred ewes showed higher
(P<0.05) serum glucose, AST and ALT
activities than the two pure breeds, while
Rahmani ewes had lower (P< 0.05) serum AST
and ALT activities than Barki ewes.

Data on the effect of parity on some
biochemical parameters during the first week
after lambing of sheep is presented in Table 4.
Serum total protein concentrations decreased
(P< 0.05) in ewes during both the second and
third parities. Rahmani ewes exhibited higher
(P< 0.05) serum total protein than Barki ewes
in all parities except the second, fourth and
sixth parities. Overall mean serum albumin and
globulin  concentrations  exhibited  the
maximum level in ewes during the third and
fourth parities, respectively. Moreover, serum
albumin and globulin concentrations fluctuated
during different parities between breeds
without increasing or decreasing general trend.
There were no significant differences in the
overall serum  glucose  concentrations
throughout all parities. Serum total lipids and
cholesterol concentrations fluctuated with the
highest values of these parameters were noted
during the sixth and third parities, respectively.
Rahmani ewes showed lower (P<0.05) serum
total lipid concentrations in all parities except
during the third and fifth parities. Serum
cholesterol concentrations were higher in Barki
ewes compared with those of Rahmani and
crossbred ewes throughout most parities (Table
3). On the other hand, AST activity was higher
(P<0.05) in ewes at the first and third parities
than those recorded at other parities, while
ALT activity recoded higher (P<0.05) values at
the third parity (Table 4). Moreover, crossbred
ewes showed higher (P<0.05) serum AST and
ALT enzyme activities than those recorded for
both Rahmani and Barki ewes throughout most
parities (Table 3).

In general, serum glucose concentrations
were higher (P<0.05) during the first day after
lambing than in other days studied (Figure 1).
Moreover, within the first day after lambing,
ewes in the sixth parity had greater (P<0.05)
serum glucose concentration than ewes in the
other five parities. Also, the lowest serum
glucose concentration was recorded in ewes
during the first and third parities, while there
were no significant differences in serum
glucose concentration among all parities
throughout the other days studied (Figure 2).

The interaction effects of breed, parity and day
during the first week after lambing on serum
glucose concentration are presented in Figure
(3). Barki ewes had higher (P< 0.05) serum
glucose concentration during the sixth parity
than ewes during other parities. On the other
hand, Rahmani ewes had greater (P<0.05)
serum glucose concentration during the fifth
parity than during other parities. Furthermore,
Rahmani ewes in the first parity had lower
(P<0.05) serum glucose  concentration
compared with the ewes in the other parities.
The crossbred ewes showed higher (P<0.05)
serum glucose concentration during the fourth
and sixth parities compared with those of ewes
during the first, second and third parities. The
lowest serum glucose concentration was
recorded in crossbred ewes throughout the
third parity.

DISCUSSION

The present data indicated that during early
lactation, Rahmani and crosshred ewes had
higher (P<0.05) Hb concentration and PCV%
compared to Barki ewes. Usually, there is a
small decrease in Hb  concentration
immediately after parturition, which could be
due to the over-production of epinephrine in
response to the stress of parturition process
(Mohy et al.,, 1985). On the other hand,
crossbred ewes had greater (P<0.05) MCHC
than the other two pure breeds, which
disagrees with the findings of Hassan et al.
(1982) on cross-bred cows (Egyptian X
Holstein) and buffalo cows. Present results
also showed that the overall mean hemoglobin
concentrations were high in ewes at the third
and fifth parities during which milk vyield
might be high. These results are not consistent
with the findings of Hassan et al. (1982) who
reported that lactating animals had low PCV %
and Hb concentration during the second and
third parities during which milk yield was
high, suggesting a significant negative
correlation coefficient between PCV% and
lactation.

Studies by Youatt et al. (1965) noted less
variation in mean hemoglobin concentration
from 15.0 gm at 1 day postpartum to 16.5 gm
at 3 day postpartum in nursing white-tailed
does. However, Parra et al. (1999)
demonstrated that the proportion of dual-
propose cows with anemia (PCV<27%)
increased from 28% before calving to 63%
after two-three months of lactation. Also, the
PCV% significantly decreased during the
postpartum period compared to pregnancy and
before pregnancy in Holstein cattle and Baladi
goats as reported by Chaiyabutr et al. (1998)
and Azab and Abel-Maksoud (1999),
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respectively. Furthermore, El-Sherif and Assad
(2001) noted a sharp decline in PCV% during
the first month postpartum in Barki ewes to
become lower than that of dry ones. These low
values may indicate a high erythrocyte
destruction by the active mammary glands of
lactating animals, low hemoglobin synthesis
and/or increasing water mobilization of
mammary gland through the vascular system
(Hassan et al., 1982 and El-Sherif and Assand,
2001).

The present results also noted significant
differences in almost biochemical parameters
among the different breeds, while there were
no significant differences among early
postpartum days (data not shown). However,
these results disagree with the findings in
Barki ewes, which revealed that blood proteins
decreased during late pregnancy and gradually
increased to the reference value during
lactation (El-Sherif and Assad, 2001).
Furthermore, total protein was decreased at
parturition (Vihan and Rai, 1983). These
changes in plasma proteins might represent an
adaptive response to higher need of water
mobilization and protein by blood to mammary
glands for milk synthesis.

The data of the current study indicated that
serum total protein concentrations were lower
in ewes during the second and third parities
than in the older ones. Rahmani ewes had
higher serum total protein than the other two
breeds, while albumin and globulin levels
fluctuated in the same breed through different
parities. The present data are partially
consistent with the findings of Roubies et al.
(2006) who found that mean concentrations of
total protein, albumin and globulin were
affected by age, and they were lower in ewe
lambs than in older ewes. However, Kessabi
and Lamnaouer (1981) reported that total
protein increased with age, which was
attributed to an increase in globulin fractions.
In contrast, it was shown in Karakul sheep that
animals aged less than one year had
significantly higher serum albumin than the
older ones, while the serum total protein level
was not affected by age (Baumgartner and
Pernthaner, 1994). Moreover, Alonso et al.
(1997) demonstrated in Merino sheep a
negative relationship between age and serum
total protein, where serum total protein
decreased with the increase in age. The variety
of the results about the effect of age on these
parameters may be explained by the effect of
breed and rearing conditions (Roubies et al.,
2006).

The current results showed that serum total
lipids and cholesterol concentrations fluctuated
where the highest values of these parameters
were noted at the sixth and third parities,
respectively. Rahmani ewes showed lower

serum total lipids concentration in most
parities than in the other two breeds. The
decreasing pattern of serum triglycerides and
cholesterol in early lactation was previously
reported in dairy cows which showed the
lowest values of these compounds at the onset
of lactation for their growing requirement for
energy (Marcos et al., 1990). The present
results are consistent with our unpublished data
which showed that Rahmani ewes had more
milk yield than Barki ewes. This is also in
accordance with other authors who observed
the lowest cholesterol and triglyceride
concentration at 2-3 weeks postpartum (Nazifi
et al., 2002). In addition, Zumbo et al. (2007)
found that cholesterol and triglyceride
concentrations decreased significantly after
foaling due to increased lipoprotein lipase
activity. Similarly, a gradual increase in serum
cholesterol and triglyceride levels was noted
during pregnancy when compared to day 45
postpartum in Akkaraman ewes (Bahkci et al.,
2007). Furthermore, serum cholesterol of Ardy
goats was found to be low at the first
postpartum day (Amer et al., 1999).

However, the adipose tissue metabolism is
strictly related to insulin, which stimulates
lipogenesis in pregnant ewes, while lactating
individuals show a significant decrease in its
serum compounds. During lactation the insulin
stimulation of lipogenesis may become
inefficient which is confirmed by the
significant decrease in serum triglycerides and
total cholesterol at post-partum period
compared to early pregnancy (Piccione et al.,
2009).

The present data showed that serum
glucose concentration was higher at the first
day after lambing than during the other three
days. Within the first day after lambing, ewes
in the sixth parity had greater serum glucose
concentration than ewes in the other five
parities. These results are in quite agreement
with the findings of Vihan and Rai (1983) and
El-Sherif and Assad (2001), who reported that
blood glucose of pregnant ewes started to
increase from the beginning of pregnancy and
continued increasing to reach the peak at
parturition. Moreover, the peak of plasma
glucose levels was observed on the last day of
pregnancy in dairy sheep (Charismiadou et al.,
2000). Schlumbohm et al. (1997) previously
stated that insulin responsiveness was
significantly reduced in sheep during late
pregnancy and parturition, which led to
decrease glucose turnover and uptake by
muscle and fat tissues. In spite of, the high
need for glucose under stress such as
pregnancy and parturition, the output of
adrenocorticotrophic hormone, glucocorticoids
and epinephrine is increased for the breakdown
of liver glycogen (Bell et al., 1961).
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Previous studies showed an inverse
relationship between serum glucose and milk
lactose especially in the 2" 3 7™ and 14"
days postpartum in Ardy goats, which can be
attributed to the fact that milk lactose is formed
from blood glucose (Amer et al., 1999).
Furthermore, the authors reported that on the
2" and 3" days postpartum, conversion of
glucose into lactose occurs to a large extent
during the colostrum secretion reflecting the
dynamic activity of the animals at this stage.
Also, it has been found that serum glucose
level was not affected by time period and
physiological status of the goats (Van den Top
etal., 1995).

CONCLUSIONS

The results obtained in this study showed
high overall mean concentrations of Hb,
PCV%, serum total protein and albumin in
Rahmani ewes during the first week after
parturition throughout six consecutive parities
compared to Barki ewes at the same breeding
conditions. On the other hand, the Barki ewes
had higher cholesterol and triglyceride
concentrations than those of Rahmani ewes.
Serum glucose concentration was higher at the
first day after lambing than during the other
three days. Within the first day after lambing,
ewes in the sixth parity had greater serum
glucose concentration than ewes in the other
five parities. These results may be reflected on
the productivity and adaptability of each breed
to their environment.
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Table 1. Effect of breed on the overall mean hemoglobin (Hb), packed cell volume (PCV) and
mean corpuscular hemoglobin concentration (MCHC) during the first week after lambing
throughout six consecutive parities in sheep (mean+SE)

Parameters Breed

Barki Rahmni Barki x Rahmani
Hb (g/dL) 9.79+0.08" 11.22+0.09° 11.01+0.08°
PCV (%) 27.3740.27° 31.32+0.28° 28.94+0.24
MCHC (%) 35.94+0.25" 36.01+0.24" 38.21+0.24°

*¢ Means within rows with different superscript letters differ significantly (P < 0.05).

Table 2. Effect of parity on the overall mean hemoglobin (Hb), packed cell volume (PCV) and
mean corpuscular hemoglobin concentration (MCHC) during the first week after lambing
throughout six consecutive parities of sheep (mean+SE)

Parity

Parameters 1 > 3 7 5 6

Hb (g/dL)  10.4140.13° 10.34+0.13° 11.05+0.13° 10.74+0.13* 11.02+0.15%°  10.48+0.15™
PCV (%) 29.21+.041® 28.42+0.35° 29.47+0.37® 29.02+0.36°  30.25+0.52°  28.82+0.47"

M(CO:A)")'C 35.83+0.39° 36.50+0.35” 37.61+0.30° 37.04+0.34® 36.70+0.28™° 36.62+0.46™

#¢ Means within rows with different superscript letters differ significantly (P < 0.05).
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Table 3. Effect of breed on some serum biochemical constituents during the first week after

lambing in six consecutive parities of sheep (mean+SE)

p " Breeds
arameters Barki Rahmani Barki x Rahmani

Total protein (g/dL) 7.00£0.11° 7.38+0.08° 7.130.06"
Albumin (g/dL) 4.13+0.03° 4.44+0.07° 4.12+0.03°
Globulin (g/dL) 2.93+0.09 2.94+0.08 3.010.03
Glucose (mg/dL) 45.00+1.30° 44.15+1.28" 48.01+1.21°
Total lipids (mg/dL) 351.11+5.02° 308.55+5.05° 324.77+4.91°
Cholesterol (mg/dL) 71.17+1.36° 66.12+1.10° 64.76+1.39"
AST (U/ml) 69.24+1.13" 57.88+1.00° 75.11+0.51°
ALT (U/ml) 27.92+0.51° 22.90+0.44° 31.63+0.26°

#¢ Means within rows with different superscript letters differ significantly (P < 0.05).

Table 4. Effect of parity on some serum biochemical constituents during the first week after

lambing in six consecutive parities of sheep (means+SE)

Parities
Parameters 1 > 3 7 5 6
Total
protein 7.25+0.12? 6.76+0.08" 6.80+0.12° 7.54+0.16% 7.35+0.10% 7.3140.12%
(g/dL)
@'/ZLI‘_T'” 4.20+0.05" 4.01£0.04°  459+0.11°  4.15+0.05*  4.25+0.06°  4.19+0.05°
gféﬁ’_‘;"” 3.05+0.09° 2.75+0.06°  2.30+0.09° 3.40+0.16°  3.1240.09®  3.13+0.11%
?n'qg‘;gi‘; 44274151  4456+1.32  4543+155  4579+1.57 45924215  48.3442.45
(Tmogj'd:l';"ds 341104841 3179747320  320.09+6.48® 295.00+6.96" 337.06+555®  346.76+7.57°
(Cnr]‘;’/'gsl_t)ero' 62.74+1.65°  653142.04%  7527+2.00°  68.31+1.96°  68.92+1.61°  63.54+1.39%
AST (U/ml)  73.40£1.02°  6351+162°  72.60£1.26°  62.96+1.70°  62.96+1.70°  65.17+1.26"
ALT (U/ml)  29.36+0.51°  2510+0.91%  31.04+0.47°  27.40+0.49°  27.40+0.49°  24.90+0.55°

#@ Means within rows with different superscript letters differ significantly (P < 0.05).

80 -
— a
5 60 - T
(@]
£ b b E)
o 40 - = =
(72}
o
(&)
=
o 20'

0

1 3 5 7
Days

Figure 1. Effect of day during the first week after lambing on blood serum concentration of
glucose (mg/dL) throughout six consecutive parities of sheep. ** means with different superscript

letters differ significantly (P < 0.05).
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Figure 2. Changes in blood serum concentration of glucose (mg/dL) during the first week after
lambing throughout six consecutive parities [parity 1 ([]), parity 2 ([=] ), parity 3 ( B ), parity
4 ( W) parity 5 ( &) and parity 6 ( Z)] of sheep. ¢ means within the same parity with
different superscript letters differ significantly (P < 0.05).
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Figure 3. Effect of day during the first week after lambing on blood serum concentration of
glucose (mg/dL) in Barki (A), Rahmani (B) and their crossbred (C) ewes throughout six
consecutive parities [parity 1 ( []), parity 2 ( E3 ), parity 3 ( B2 ), parity 4 (|l ), parity5( B)
and parity 6 (E3 )]. *° means within the same parity with different superscript letters differ
significantly (P < 0.05).
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