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SUMMARY

The study was conducted to investigate the
changes in the concentrations of selected blood
metabolites related to protein and encrgy
metabolism as well as plasma enzymes activity
in Barky ewes during late pregnancy, posf-
partum and early lactation. The experiment was
carried out on 10 clinically healthy Barky ewes

fed on ration composed of concentrate mixture,

berseem hay and horse bean straw according t0 -

their nutrient requirements  during Jate
pregnancy, post-partum and early lactation .
Jugular blood samples were withdrawn from all
ewes during the last 4 weeks of gestation, 2™
week post-partum and 4" week of lactation.
The plasma concentrations of total protein,
albumin, globulin, glucose, cholesterol, urea
and triacylglycerol as well as plasma enzymcs
activity of Aspartate Amino Transferase (AST),
Y- Glutamyl Transferase (GMT), Creatine

165

‘kinase -(CK), Lactate Dehydrogenase (LDH)

and blood Glutathione Peroxidase (GSH-PX)
were determined. Results revealed that
significant effect of time (p<0.05) was

identified on plasma concentrations of total

' protein, albumin, urea and triacylglycerol. In

addition, there were significant (p<0.05)
crhangcé in plasma enzymes activity of AST
and blood GSH-PX during different
reproductive stages of ewes. In conclusion
gestation and lactation periods affect the
protein’ and energy metabolism of ewes, with -
requirement for energy varying in the different

stages of reproduction.

Keywords: Barky cwes, blnnrj metabolites,

feeding

INTRODUCTION

Ewes should be in good condition and

health during and after pregnancy SO as to

produce healthy lambs. Study of changes in the
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metabolism  of such ewes In diﬂ'ergnt

production stages, the evaluation of abnormal

metabolic states and the prediction of some

metabolic and nutritional disurder_s such as

pregnancy toxacmia ..and fatty liver could

provide some advantages to . producers.

Metabolic profiles hav_u. been used to predict
prepartum and postpartum metabolic disorders

and for diagnosis of melabnhc diseases and

assessment of the nutritional status of the,

animals (Radostits et al. 2000 and Khaled,

2001). lactation  are

Pregnancy  and

physiological statuses considered to modify -

metabolism in animals, (Krajni¢dkov4 et al.
2003 and Iriadam 2007). Blood biochemical

total protein,

parameters  including

triglycerides, free fatty acids and urea. are
important indicators of the metabolic activity in
lactating animals, (Karapehlivan et al. 2007).
During pregnancy, maternal tissues are
involved in providing energy for reproduction
processes, which may - affect bluud serum
chemistry values, affected also by several other
factors as breed, age, malnutrition, foetal -

growth, or season, (Swanson ¢/ al. 2004 and

towards insulin that, together wig,

mobilization . uf fatty amds

' for feta]
. j g'u
Llpld pmf les have bgm used ‘to r;rth,
Predict
Pl_‘ﬂpartum discases: clrcuiatmg blood

- triglycerides contribute sigzliﬁc;ant!y to milk fay
synthesis (Nazifi er al. 2002). Relative 1
protein metabolism, a decrease in blood protejp
concentration during the late stages of gestation
was observed in sheep; witness the utilization
of amino acids for protein syhthesi:s in the
foetal muscles (Antunovic et al. 2002). It was

also reported that plasma urea levels increased

during week 10 of pregnancy, reaching a peak

a at partuntmn (El-Sherif and ‘Assad 2001),

- which in domestic rummants was ascribed t0

the cortisol-stimulated catabolism of proteins in

.the body (Sildnikove 2000). During actation,

the mammary gland secretory cells utilize 80%

of the blood circulating metabolites for milk
tion

synthesis, depending on the speed of infiltratio

amino
of precursors of milk cumpnunds free

2001
nctds glucose and fatty acids,(Khaled
ﬂnd Piccione et al. 2009).

Yokus ef al, 2006). In sheep, during late

pregnancy, blood serum lipids profile is

cl ¥ i
aructerized by increased concentration of

total cholesterol, triplveer
tal cholesterol, triglycerides and lipoproteins,

(Schlumbohm ¢ 1997) due to the
diminis 1
Iminished responsiveness of largel tissues
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post-partum and early lactation

changes In

te
i dicators of Barky ewes in la o
unde

stable diet conditions.
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A
Ten clinically healthy Barky ewes were used
04 04 years old), with mean body weight of

& .
o 207 Ke, free from intemal and extemal

pﬂfﬂsﬁﬁ and kept on one farm. All ewes were

boused in a bam and fed twice a day (07:00,

19,00) with concentrate mixture, berseem hay and
horse bean straw as shown in Tables (1 and 2) and
formulated to meet the nutrient wquimﬁenm of
the ewes according to nutrient requirementé of
sheep, (NRC, 1985)
physiological and productive

and according to their
status: Late
pregnancy and post-partum in Table 3 (Fresh
matter: 12.11% Crude protein (CP), 10.67 MJ/Kg
Digestible energy (DE), 1.0 % Ca and 0.32 % P)
and early lactation in Table 4 (Fresh matter: 13.0
% CP, 11.42 MJ/Kg DE, 1.0 % Ca and 0.39 % P).

Fresh, clean water was given to the animals ad -

libitm:uf Samples of concentrate mixture, berseem
hay and horse bean straw were analyzed (Table 2)
for DM, CP, DE, Ca and P according to A.O0.A.C.

(1990). During the trial, all animals were kept
under  patyral

photoperiod and ambient
“mperature on  a farm located in Cairo-
Alexandria desert high way. |
Blun!j

samples, each of 10 ml, were

thdrawn via Jugular vein puncture from all ewes

aft .
*f moming mea] during last 4 weeks of
gestat) nd -
tion, 2 week postpartum and 4™ week of

. blood was collected and processed
Provide Samples for whole blood, plasma and

lactation, The

S€rum analysis, The plasma concentrations of toty]
pmte.in, albumin, globulin glucose, cholestero]
urea, B-hydroxy butyric acig , triacylglycero] |
S€rum non-esterified fatty acids (NEFA) as well a;

plasma nzymes activity DEAST,GMT, CK, LDH

and blood glutathione perioxidase (GSH-Px )

- were determined by photometric methods using

automated analyzer (COBAS MIRA S, ROCHE)
and according to methods described in bjo-
diagnostic kits. The blood B-hydroxy butyric acid
concentration  was pe;fufmed using  gas
chromatography. Serum NEFA was analyzed
colorimetrically.

All results were expressed as meaﬁs and
standard errors (SE). The analysis of variance
(ANOVA) was used to test the overall
significance of differences among the means.
Differences at p<0.05 were considered significant.
The SPSS . Statistical 'Cumpute.rl Software,
(Copyright (c) SPSS Inc., 2007 version 16.0) was

used for computations.

RESULTS AND DISCUSSION

Changes in selected blood metabolites

related to protein and energy metabolism of

ewes during the late pregnancy, _ﬁasr—-paﬂum

and early lactation are shown in the table 5.

Results revealed that significant effect of time

(p<0.05) was

identified on plasma

concentrations of total protein, albumin, urea
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and tiacylglyceful. Plasma total protein

showed a significant increase (p<0.05) in early

lactation and lﬂtc'gestﬂtinn compared to post-

partum period. While, albumin was increased

signiﬁ&aﬁtly (p<0.05) in early lactation vs. late
gestation and pﬂ.ﬂ‘parrum periods. Meanwhile,

urea showed a mgmﬁc:ant increase (p<0.05) i

post-partum and E:arly lactation compared to

laté pregnancy. Plasma triacylglycerol

significantly 'iucmaéed, (p<0.05) " in Ilate
gestation compared to post-partum and early

lactation. However,- No significant variations

were found in the concentrations of glucn';se, :

globulin, cholesterol, NEFA and B-hydroxy

hutyri::' acld during different reproduction

stages of - ewes. Our results showed that .

selected blood bmchemmal parameters related
to protein and energy metabolism were affected
by different reproduction stages of ewes snmﬂar
to those established by Hindson and Wmter
(2002). Op contrary, Baumgartner and
Pernthaner (1994) had .ot found a mgmﬁcant
- effect of the reproduction stage on the s»:rum

toncentration of totg] protein in Kamkul sheep |

: N
2000). ~ Plasma glucose participates in
milk lactose is syntheslzed from gluc

~etal. 1997).

| whi
as the effect of increased TIPUI}’S‘E
. hurmunally regulated, and not an exp

" The adipose tissue metabolism

f
-related to insulin, which stimula

cumpared to Post-partum P]'IESE. ﬁm% the h;gh

~‘energy need due to milk synlhes:s Which exigs

in animals, as confirmed by other ﬂlllhﬂrs

especially during the carly lactation (Brey,

ef al. ZUDU) A significant decrease (p<0.05)
in plasma albumin of ewes during Jate

pregnancy and paﬂ—parfum Was noticed dueto

‘the high energy requirement for increased

foetal gruwth (Durak and Altiner 2{}{36) A

ISIgnlﬁcant drop (p<0. 05) was found i in plasma

urea of ewes in late gestation vs. post-partum
and. early lactation which not being .in

accordance with a study by Karaphelivan et al.

(2007) on Tuj ewes and Yokus et al. (2006) on

Sakiz-Awassi crossbreds. Changes in blood
urea content during lactation could dﬂ.pﬂﬂd on
milk synthesis (El-Sherif and Assad-2001). The

reason for those highcs't values could be due 10

.- the increased cortisol leﬁel affecting the

e
catabolism of protein in the body (51]31“5“:"'r

of
secretion of milk and ﬂPmeunawly i ed
05€ (B

A significant decrease

ined
triacylglycerol post-partum cuuld s
mgsmﬂ of

ort 199 0)-
energy deficiency (Holtenius and o (ly
js s1°

e lipog®” nesi*

(p<0.05) in PIES™
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ol EWES) while lactating individuals

. sigaificant
| level.
asma triacylglycerol during early
wes has also been reported by

decrease in that

Significant decrease

g

Grﬂdeh Ul'banﬂc

owest wncentrauuns of triacylglycerol, 2-3

ceks post-partum. This was in accordance
W

et al. (2002) who recorded

oith other authors working on . goats whu

values of serum

gowed  increased
u-ia:y[glj{:ﬂruls'; to occur jusl: before partqritiun
(Hussein and Azab 1998).

Mean cnnr.:antmnnns of plasma enzyrnes

activity of Aspartate amino transferase (AST),

Gama-glutamyl transferase (GMT), Creatine

kinase (CKj, Lactate dehydrogenase (LDH)
and blood glutathione pernxidasﬁ (GSH-Px)
during late gestation, ‘post-parfum and early
lactation were illustrated in table 6. The results
showed that significant increase (p<0.05) in the
mean concentration of plasma enzyme acti;vity

of AST during early lactation compared to late
Eestation.

zyme activity of GSH-Px

co

W:DHIEd to late gestatmn and early lactation.
ile, no significant changes in the plasma

"EYmes activity of GMT, CK and LDH were

posi-parium

et al. (1986) while post-

- Manish-Mahawar et al.

However, there were sighiﬁﬁant‘
erease (p<0.05) in the plasma level of

observed during  different

reproduction. Changes in blood concentrations

of enzymes may reflect alterations in the liver

Ifuucli_nns during pregnancy, post-partum and

L 2001). A

early lactation (Khatun et gl

decreased level of Aspartate amino transferase

- (AST) in plasma of ewes du'n"ng late gestation

is" in agreement with study carried out by
(2004) and

_Puumuchultarqane et al. (2005). Activity of

plasma enzymes of AST, GMT, CK, LDH and
GSH-Px were within normal ranges indicated
improved liver function and health status of

ewes during late praghanny, post-partum and

_early lactation.

CONCLUSION
Marked changes in the selected blood
bluchem:ca! parameters were related to the

physmlngmal adaptations of ewes to

‘subsequent reproductive stages. Gestation and

lactation periods affect the protein and energy
metabolism of ewes, with requirement for
energy varying inl the different stages of
reproduction. Blood biochemical parameters

during the different reproductive stages should

be considered as guidelines for the

management strategies for ewes during farming

condition.
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Table 1: Physical cémpusitiun of Cnnccntrate mixture for

sheep (14 % CP)
Ingredient Inclusion rate (%)
Yellow corn, ground 56.70
Soya bean meal (44% CP) [ 7.0
Linseed meal 10.0
.| Wheat bran - 15.0
Rice bran 8.0
Salt 1.0
Limestone 2.0
0.30

Sheep premix*

*Composition. of sheep premix: vitamin A 12 000 000 IU;
vitamin D; 3 000 000 IU; vitamin E 30g; Mn 50 g;Fe5S0g; -
Zn 50 g; Cu 5 g; 10.85g; Co 0.15g; Se 0.15 g. -

Table 2: Chemical composition of coricentrate mixture, berseem hay and horse bean straw
(as fed-basis) : : -

. Concentrate mixture Berscem hay Horse bean Straw
DM% . 88.0 90.0 ' 9.0
CP% 14.11 . 13.4 6.6
DE (MJ/Kg) 13.15 10.67 7.52
Ca% 084 2.25 - 1.0
P % 0.58 - 0.26 - 0.15
Table 3: Physical and chemical composition of the diet fed to late pregnant ewes :
Physical composition/ Ingredient . Asfed /Kg DM/ Kg DM %
Concentrate mixture 0.50 0.44 - 25.88
Berseem hay | 1.00 0.90 - 52.94
Horse bean straw " 0.40 0.36 21.18
Total 1.9 1.7 ~ 1 .100
Chemical composition of the diet *
e ~12.11
DE MIiKe 10.67
Ca% ' 7 0
. — 0
*As fed-basis . ' —
Table 4: Physical e . _ o
' and chemical composition of the diet fed to early lactatin g ewes - et
Concentrate mixture redient  Asfed/Kg DM /Kg DM % —
| Berseem hay 1.0 0.88 4230 ___—
Horse bean straw 1.1 0.99 4760 —
Total 0.23 0.21 10.10 _____—
Che : 2. : 0
| W{Lﬂsihﬂn of the diet * : 23 2.0 10 j
| DE MI/Kg ™ ' 13.0 _—
Ca% 11.42. - ]
P % 1-0 - __...--"'"'-—
"As fed-basis 0.39 _—
170 |
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Table 5: The blood metabolites related to protein and E:nergy metabolism in ewes during late pregnancy,

s{-partum and early lactation (Mean = SE)

Parameter Late pregnancy Post-partum__| Early lactation
"Total protein (D)) 623 +£2.25% 60.96+ 1.91° 66.60 + 1.03"
“Albumin (1), 28.64 +0.70° 26.88 + 0.93° 32,08 = 0.59"
~Globulin (g - 33.66+1.57 34,08 = 1.98 34.53 £0.98
Urea (mmol/1) 2.91£0.42° 4,58 +0.94° 5.37+0.25"
Glucose (mmol/1) 2.88+0.24 2.66 +0.37 2.89:+0.09
Triplycenides (mmol/l) 0.48 + 0.04" 0.25+0.017° 0.29+0.015°
Cholesterol (mmol/) 2.04+0.16 2.16+0.23 1.78 +£0.07
NEFA (mmol/1) 0.39+0.17 0.41+0.08 0.79 £0.15
B-hydroxy butyric acid _(mmol/l) 0.87+0.48 0.31+0.1 0.98 +0.18

*a,b) Means within sub rows with no common superscripts differ significantly (p<0.05).

Table 6: Concentrations of blood enzymes activity in ewes during late pregnancy, post-partum and early

lactation (Mean = SE)
Parameter Late pregnancy Post-partum Early lactation
AST ukat/l 1.67+0.13° 1.89 +0.13% 2.27+0.17"
GMT ukat/] 1.02 4+ 0.08 1.23 £ 0.41 1.12+0.08
CK ukat/] 379 +1.31 354 +0.65 2.41+031
LDH ukat/l 17.26 £2.21 20.49 +4.42 17.77 £0.41
GSH-Px ukat/l 41722 +112.17° | 801.8+191.34" | 52583 % §2.10°

a b) Means within sub rows with no common superscripts differ significantly (p<0.05).
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