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Summary

The objective of the present study was to investigate effects of feeding pregnant ewes with a reduced-energy
diet during the late gestation period by monitoring changes in b|ood levels of some biochemical parameters.
A total of 30 5-6-year-old Chios ewes (20 pregnant, 10 non-pregnant) were used. On day 105 of their gestation
the pregnan,,t,ewes were divided into 2 treatment groups of 10 animals in each: an energy restricted group (ER)
and normal energy group (NE). The ewes that were not pregnant were assigned as a group of non-pregnant
ewes (NP). Blood samples were taken from the ewes of all groups on days 120, l27,I34, |4I, and 148 of
gestation and analysed in order to determine levels of total protein, albumin, globulin, albumin/globulin (A/G)
ratio, glucose, and total lipids. The results indicated that the levels of total proteins and g|obulin lyere found to
be |ower in the last 4 weeks of gestation in BR and NE groups as compared to those in the NP group. Levels of
total protein and globulin in NE and ER groups persistently decreased between days 120 and 148 (P< 0.05).
During the last 4 weeks of gestation glucose levels of pregnant ewes \,vere found to be significantly lower
(P<0.05) as comp:ared to those of NP ewes. No difference was discovered between NE and ER groups in the
levels of total proteino albumin, globulin, g|ucose and A/G rat_ions. Leve|s of total lipids constantly increased in
the last 5 weeks of gestation. The highest increase in total lipids was seen in the ER group ewes (P<0.05). These
findings indicate that feeding with a reduced energy diet may not adversely affect materna| immunity and
tran§fer of Igs to colostrum. However, significant increases in total lipids in the E]R group indicate that
increased energy needed for fast fetal growth was met by the mobilisation of reserve fats.
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Energy needs of pregnant ewes significantly incre-
ase in the late gestation period. Growth and develop-
ment of foetus is largely dependent on sufficient ener-
gy intake of mother ewes, especially in the last 6 we-
eks of gestation during which 10oń to 80% of fetal
growth occurs (10). In addition, uterus and placenta
develop faster and mammary glands are prepared for
lactation, all of which result in increased energy need
(2I).Dal|y basal nutritional requirement of sheep for
living is 8,4 MJ ME (Metabolic Energy)/kg DM (Dry
Matter) and9. oń CP (Crude Protein). Based on ener-
gy and nutrient requirements, the nutrition of pregnant
ewes can be scrutinised under two classes; as nutri-
tion within the first 15 weeks and within the last
4 weeks of gestation. Basal nutritional requirement of
a 55 kg body weight ewe is 8.8 MJ ME/kg DM and
I0.6% CP. In the last 4 weeks of gestation, nutritional
requirements increase to 9.6 MJ ME/kg DM-1I% CP
for ewes carrying single foetus and increase to 10 MJ
ME/kg DM-I2,8% CP for ewes with twin foetus (11,
Z2),Inyears when feeding ewes with concentrated feed
is not feasible due to high feed costs, pasturing beco-

mes a common alternative for sheep raisers. Under
these conditions, the most common nutritional defi-
ciency seen in the pregnant ewes is the energy defi-
ciency (21). Feeding ewes with low-energy ration in
the last stages of gestation periods results in poor body
condition of ewes, loss of body weight, and low survi-
val rate of lambs (I,25,26). Moreover, development
of mammary gland before lambing slows down resul-
ting in low milk yield, even if the ewes had high gene-
tic potential for milk production (21). The energy de-
ficiency in pregnant ewes also leads to decreases in
the amount of colostrum, an essential source of nutri-
tion for newborn lambs (23). There is a close correla-
tion between levels of total serum proteins and serum
immnunoglobulins (Igs). Cost of determining total pro-
tein level is lower than the cost of tests used for deter-
mining the level of Igs such as radial immundifhlsion
or Zing-sulphate turbidiĘ tests (12). The levels of to-
tal plasma proteins and globulin can be used to moni-
tor amount of passive diffirsion and predicted amount
of Igs in newboms QĄ. Reduced energy intake in pre-
gnant ewes before lambing may cause occurrence of



negative energy balance (8). Utilisation of proteins is
dependent upon the level of energy intake (11). Cata-
bolism ofbody-protein reserves increase when energy
intake is limited (17). Levels of some body metaboli-
tes such as total protein and glucose are closely rela-
ted to the energy and protein utilisation (26). As a re-
sult of negative enefgy balance, free faĘ acids are
mobilised from adipose tissue (20). Negative energy
balance influences plasma insulin level as well (8),
There is a close relationship between plasma insulin
level and amount of free fatty acids in the blood (18),
Determining levels of blood metabolites in ewes
during a given period of gestation may help assessing
stafus of anabolism or catabolism (2).

The objective of the study was to investigate influ-
ence of feedingpregnant Chios ewes, abreedwithhigh
twin rate, with reduced energy ration during the late
pregnancy on the immunity and energy status.

Matetial and methods

Synchronisation of ewes for oestrus. In the present stu-
dy, a total of 38 Chios ewes were synchronised for oestrus.
Following a 15 day adaptation period, sponges containing
60 mg medroxyprogesterone (MAP) were applied intra
vaginal to ewes using a special applicator. The sponges were
removed after 5 days and 600 IU pregnant mare's serum
gonadotropin (PMSG; folligon, Intervet, Netherlands) was
administered to each animal intramuscularly. Forly eight
hours after this application, 1 ram was added to each box
of 10 ewes for random mating (15).

Experimental design and treatment groups. A11 ewes
were fed with a ration of 9.14 MJ ME/kg DM and I0,23%
CP (1400 gldaylhead) within the first 3,5 months of gesta-
tion. A11 ewes were provided with ad libitum water during
the entire study. On day 105 after mating, the ewes were
examined by ultrasound for pregnancy and to compose tre-
atment groups. The examination resulted in that 24 of 38
ewes were pregnant. The animals were divided into
3 groups as notmal energy (NE) group, energy restricted
(ER) group, and non-pregnant §P) group. Ten randomly
selected animals from appropriate ewes were assigned for
each group and then placed in individual boxes and held
underthe same environmental conditions. As of day l05 of
gestation, each group was began feeding with treatment ra-
tions as seen in Table 1 until lambing. A1l animals were fed
twice a day (B:00 am, 04:00 pm) with the appropriate treat-
ment ration as approximately 700 g for each animal (1400
g ldaylhead). Drinking water was provided ad libinun.Thę
feeds given to each gloup were analysed for CP and ME
(Tab.2) (3). The ewes in NŁ NE and ER were fed with
rations containing 9.14MJ ME/kg DM-1023% CĘ 10.20
MJ ME/kg DM-I5.04% CŁ and 8.82 MJ ME/kg DM-
-I4.41 % CĘ respectively.

Sample collection. Blood samples were taken from
jugular veins of the ewes on days 120, I2J, 134, l4I, and
148 of gestation. The samples were collected to vacuumed-
tubes containing heparin. Plasma of the blood samples was
separated by centrifuging at 3000 rpm for l0 min. The
plasma samples were stored at-20"C until analysed.

Tab. 1.The content ofdiets fed to pregnant and non-pregnant
eWe§

Explanation: 1 -Non-pregnant group; 2 Normal energy group;
3 - Energy restricted group; 4 - Vitamin-mineral premix provi-
des (per Kg of concenrate): SiO, 48.58oń, A12O] - 14.72oń,CaO

l1.llYo, MgO - I1.65Yo,F20. 9.19%,LO 2.50%, NarO
L28oń, K2O 0.44oń, TiO, - 0. 3 8%, MnO - 0. l 6%, CrO - 0.06%o,

P2O5 - 0,03%0, vitamin A 10 000 000IU, vitamin D. 1 500 000
IU, vitamin E 25 000 mg, niacin 20 000 mg, pantotenik acid -
7000 mg, vitamin 82 - 2500 mg, vitamin Bl - 1500 mg, vitamin
86 l500 mg, vitamin B,, 15 mg

Tab.2. The chemical composition of diets fed to pregnant and
non-pregnant ewes

Explanation: l Non-pregnant group; 2 Normal energy group;
3 - Energy restricted group

Biochemical analysis. Plasma total proteins, albumin,
glucose, and total lipids concentrations were analysed by
commercial test kits (Spinreact, SA-ctra sahre coloma,
7-E-l7l76 sant esteve de bas-Spain) and SEAC ch l00
photometer. Plasma globulin level and Albumin/g|obulin
(A/G) ratio was calculated for each sampling interval.

Statistical analysis. Data were subjected to variance
analysis using one-way ANOVA for comparing means be-
tween groups and between various days of gestation.
A significance level of p < 0.05 was used. The SPSS stati-
stical software package (Version 11.5) was used for all sta-
tistical analysis. All results were expressed as mean + SE.

Result and discussion
Total plasma proteins in both NE and ER groups

decreased between days 120 and 148 of gestation as
pregnancy progressed (tab, 3). This decrease was more
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Tab. 3. Plasma total protein and albumin levels of pregnant and non-pregnant ewes

3.63 t 0.29

2.99 t 0,11

3.70 t 0.08

2.92 t 0,99

3.67 ł0.24

3.19 t 0.07

3,39 t 0.14

3.28 t 0.29

3.41 t 0.14

3.09 t 0.26

3,'l2 t 0.09

3.16 t 0.19

3.12 t 0.19

3.31 t 0.26

2.93 t 0.78

6.79 t 0.40Ba

6.48 l 0,39Bab

7.45 t 0.32Aba

6.51 t 0.44Abab

5.50 + 0.81 Bb

8.61 i 0.55Aa

7.32 * 0.35Bab

7.01 t 0.36Bb

5,04 t 0.47BB

5.05 t 0.72Bc

7 .42 x 2.13AB

8,52 t 0.48A

8,13 t 0.20A

8.08 t 0.74A

7.00 t 0.36A

Explanation: 1-Normal enęrgy group (n: 10); 2 -Energyrestrictedgroup (n: 10); 3 -Non-Pregnant
group (n: 10); a, b, c Means within the same line with different lettęrs differ (p < 0.05); A, B - Means
within the same column with diffęrent letters differ (p < 0.05)

Tab. 4. Plasma globulin levels and A/G ratio of pregnant and non-pregnant ewes

Explanation: 1, 2, 3, a,b, Q,A, B - as in tab, 3

Tab. 5. Plasma glucose and total lipids levels of pregnant and non-pregnant €wes

RE and NE groups. El
Sherif and Assad (14)
reported that plasma
protein levels in pre-
gnant eWeS decreased
significantly starting as
of 16 weeks of gesta-
tion. The authors spe-
culated that this decre-
ase was caused by the
factthatrapid growing
foetus in the last month
of gestation utilise ma-
ternal amino acids for
muscle growth. Bay-
oumi et al. (4) found
that total protein and
globulin levels decre-
ase in the last periods
of pregnancy, especial-
ly in alpha and gamma
fractions. They expla-
ined that this decrease
WaS the result of syn-
thesis of globulin-rich
colostrum that would
be secreted immediate-
ly after lambing. Chen
et al. (9) reported that
goat and sheep colo-
strum was quiet rich in
globulin content in the
following hours of
lambing. They fuither
stated that there was
a negative relationship
between time (h) and
globulin content in the

Explanation: 1,2,3, a, b, c, A, B as in tab. 3

evident in ER group (p < 0.05). Total plasma proteins
decreased to the lowest level on day 148 in NE and
ER groups, Therefore, total plasma proteins of pre-
gnant ewes were found lower than those of NP ewes,
especially on day 148 ofpregnancy (p < 0.05). Plasma
albumin levels of the ewes were not significantly dif-
ferent between groups or between sampling days of
the gestation (tab. 3). Globulin level constantly decre-
ased in both NE and ER groups between days 120 and
148. This decrease was more consistent in ER group
ewes compared to NE group ewes. when the groups
were compared, plasma globulin levels were found
significantly lower (p < 0.05) in NE and ER groups
than those in NP group (tab. 4). Decrease seen in total
plasma protein might be considered as a reflection of
decrease seen in plasma globulin level. Likewise, chan-
ges in A/G ratio were parallel to changes in globulin
and total protein (tab.4). Globulin level is the limiting
factor in A/G ratio. There was no significant differen-
ce in total protein, globulin, and A/G ratio between

colostrum. Finding of low level of total proteins and
low globulin level in the present sfudy is consistent
with the finding reported in the those sfudies. We be-
lieve that decrease in total plasma proteins are resul-
ted from decrease in globulin level as Bayoumi et al
(4) reportedpreviously, Another finding of the present
study that the albumin level did not significantly vary
between groups also supports this opinion.

There was no significant difference in plasma glu-
cose levels among NE, ER and NP groups between
days 120 and 148, However, glucose levels ofpregnant
ewes (NE, ER) were found significantly lower (p <
0.05) than those of NP ls in NE
and ER groups were no Level of
total lipids of ER group ncreased
between days I20
of ewes (p < 0.05)
mum level on day
ewes in NE group were relatively higher between days
I20 and 148 than they were in NP ewes, this differen-

1.18 t 0.47

0.90 t 0.27

0.85 t 0,06

0.70 t 0,20

1.00 t 0.12

1 .09 t 0.1 7b
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7 .87c

,l41 
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158.4 t 13.29Ab

168.0 t 12.75Aab

2l7 .0 t g.72^a
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121.8 t7,92

105.8 t 10.36B

98.3 t 6.198

120.8 t 7,58B

48.35 t 2,53

51.86 t 3.43A

59.26 t 4.23A

59.49 t 4.23A

56.32 t 4.21A

118.5 t 1 0.49b

131.5 ł10,22

133.7 t 9.91AB

149.4 t 9,93A

135.0 t 9.53B

45.74 
= 

4.02

42.69 t 5.41A8

42.62 ł 4.128

43.28 t 5.01B

32.95 t 5.538

50,61 t 6.06

38,11 t 3.'l8B

37,36 x 2.21B

ł1.05 t 4.31B

46.60 t 7.93AB



ce was not significant (tab. 5). Some researchers re-

sources during rapid growth. Researchers reported that
glucose level and insulin lęvel decreased in ruminants
that were under negative energy balance conditions (5,
8). Decrease of insulin level results in increase in the

tion related to maternal globulin should be expected
in Igs transfer for colostrum. Mobilisation of reserve
fats in ER group may render ewes predisposed for
occurrence of energy-metabolism related diseases such
as pregnancy toxaemia,
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