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Table 1- Chemical composition and ingredients of basal diets.
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Ingredient (%DM) o oS s 0y

# 45 10
Barley
ey 6 32
Corn
P“\j (Sl o 5 10
Wheat bran
Lgw dlous’
Soybean meal
Sty
Alfalfa hay
P.A.:f OK
Wheat straw
&y ok 12 -
Corn silage
L e deling g (i bgla g )
Mineral and vitamin premix for ewe
Ty 0 dizalizg g Gdae boglsa iy 4
Mineral and vitamin premix for suckling lamb
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22 20

44 5

bt U1
Chemical composition

(s 00lo doyd) ‘_ﬂ ok

Organic matter (%DM)

(&_i...b s3lo .A.a))) ol eS9y

Crude protein (%DM)

(k&‘-@ o3lo .A.o).)) d)a"l oylac

Ether extract (%DM)

(s o0lo duoyd) (s odiygds ) Joloeol 3L
Neutral detergent fiber (%DM)

(Sis o0lo uoyd) (gamnl x5 5> Jolorol SLJI
Acid detergent fiber (%DM)

(“i““> oslo "\"’)')) d)“'ﬁj » d“ul)%“y)s 26.0 445
Non-fiber carbohydrates (%DM)
(s oolo dod) yrwSB

6.15 8.55
Ash (%DM)
(s ool P)f?":s/d)ﬂs&) pedgelie B8 (g5, 2.18 2.68
Metabolizable Energy (Mcal/Kg DM) ’ ’
(s 0ole duo)d) anedS 076 092
Calcium (%DM)
(Sis o0lo o)) Hiud 031 050
Phosphorus (%DM)
(Sis o0le dusyd) 5,565 053 0.24
Sulfur (%DM)
(s odle p S5lSTp )5 o) 59 23.4 57.4
Zinc (mg/kg DM)
(K3 0l p SolSTp S o) o 5.79 7.66
Copper (mg/kg DM)
(K3 0lo p SolSTp )5 o) (Aadgo 0.14 0.32
Molybdenum (mg/kg DM)
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"Each kilogram of premix contains: 200,000 IU of vitamin A, 40,000 IU of vitamin D3, 4,000 IU of vitamin E, 600 mg of manganese, 600 mg of
zinc, 10 mg of selenium, 200 g calcium, 20 g phosphorus, 10 mg cobalt, 10 mg iodine, 2 g magnesium, 500 g sodium and 200 mg antioxidants.
2Each kilogram of premix contains: 250,000 IU of vitamin A, 20,000 IU of vitamin D3, 800 IU of vitamin E, 10 mg of vitamin K3, 10 mg of vitamin
B1, 25 mg of vitamin B2, 50 mg of vitamin B5, 15 mg of vitamin B6, 6 mg of vitamin B9, 0.20 mg of vitamin B12, 300 mg of manganese, 400 mg
of zinc, 5 mg of selenium, 160 g of calcium, 20 g of phosphorus, 10 mg of cobalt, 10 mg of iodine, 2 g of magnesium, 3.90 g of sodium and 200 mg
of antioxidants.
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Table 2- The effect of slow-release bolus of copper on serum copper and ceruloplasmin concentrations of ewes

1

pro bl

e Serum metabolites
Treatment oo o dglg o

Copper (mg/l) Ceruloplasmin (mg/dl)
sl 0.70 9.68
Control
oo 02 0.83¢ 11.80¢
Copper bolus
SEM 0.03 0.40
9
Day
EUBIN BTt S 0.63° 9.38"
60 days before lambing
Ol 3 o ey Ve 0.81° 12.02°
10 days after lambing
Ol 3 o ey B 0.83° 11.45
60 days after lambing
SEM 0.04 0.40
P-value
e 0.01 0.03
Treatment
39 0.02 <0.01
Day
% s
9 X o 0.20 0.09

Treatment X Day

(P<0.05) 123l o b ine ©slis el alite b Bops b gty claSilea®®
abMeans in column with different superscripts differ significantly (P<0.05).
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Table 3- Birth weight, weaning weight, and average daily gain in lambs born to mothers receiving slow-release bolus of copper.

Sl g 0js S5 5 s ligy iy VBl
Treatment Birth weight (Kg) Weaning weight (Kg) Daily weight gain (Kg)
sl 531 23.2b 0.20°
Control
o 2P 522 27.6° 0.25¢
Copper bolus
SEM 0.15 1.32 0.01
Gender
’ 5.25 26.0 0.23
Male
o3lo

5.12 25.6 0.22
Female
SEM 0.16 1.42 0.01
b e
Type of birth
91'? = 5.21 26.1 0.23
Singleton
g 4.90 24.1 0.21
Twin
SEM 0.20 1.72 0.01
P-value
Treatment 0.10 0.03 0.02
Gender 0.63 0.74 0.69
Type of Birth 0.18 0.84 0.96

b doyd o[+ Jlainl o 5 lapSilie o Hbne (gylel BB Baimd Lis cygian yb 5D iglisia gy g 2P
a5 Means in a column with different superscripts differ significantly (P<0.05).
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Introduction The provision of nutrients during the late gestation not only affects maternal status and
reproductive performance, but also affects prenatal and postnatal litter growth and offspring’s health. Although
trace elements are needed by the body in small amounts, they are essential nutrients for several metabolic functions
such as growth, development, reproduction, and immunity. Copper (Cu) is often one of the most limiting trace
elements for the fetus and neonate for normal development and copper play a major etiologic role in decrease of
fetal growth and development. Deficiency of copper impairs fetal growth and causes serious consequences and
can cause death. When intakes of Cu are deficient, maternal transfer of Cu to the fetus is insufficient for normal
development, and abnormalities to the central nervous system, skeleton, and metabolism result. In ruminants,
newborn animals are dependent on their dams for transferring nutrients via the placenta and mammary glands. To
our knowledge, little information is available on the effects of maternal supplementation of copper via intra-
ruminal administration of slow-release bolus at the late gestation on the copper status of ewes and their lambs.
Because the slow-release ruminal bolus cannot be used in the newborn lambs until weaning, this study aimed to
determine the effects of maternal supplementation of copper via intra-ruminal administration of slow-release
boluses at the late gestation (8 weeks prepartum) on performance and some blood metabolites of ewes and their
lambs until weaning.

Materials and Methods To evaluate the performance and changes in some blood parameters of lambs born
from ewes receiving slow-release boluses of copper, 80 Lori-Bakhtiari ewes (The fourth pregnancy with a body
condition score 3 to 3.5) were divided into two groups of 40 heads each in a completely randomized design.
Treatments were 1) control ewes and 2) ewes received slow-release boluses of copper, 60 days prepartum. After
parturition, birth weight, sex, and the birth status of lambs (singlet or twin) were recorded. Lambs were weighed
at birth and weaning at age 90 days. On the first day, days 10 and 60 postpartum, blood samples were taken from
the ewes, while the blood samples of their lambs were taken at age 10 and 60 days. Serum samples were used to
determine copper and ceruloplasmin concentrations in the ewes and their lambs, while iron, zinc, hematocrit, red
blood and white cells, and hemoglobin were only determined in the born lambs.

Results and Discussion The serum concentration of copper in the ewes were within the normal physiological
range of 0.55 to 0.95 mg/l. Serum copper and ceruloplasmin concentrations of ewes at the first day of experiment
were lower compared to days 10 and 60 postpartum (P<0.05), but similar between days 60 and 10 postpartum
(P>0.05). Lambs born from ewes receiving slow-release bolus of copper had higher weaning weight, average daily
weight gain, copper and ceruloplasmin concentrations, hematocrit percentage, red and white blood cell counts, and
hemoglobin concentration compared to those born from control ewes (P<0.05). The serum concentration of
ceruloplasmin was higher in lambs born from ewes receiving two boluses than those born from ewes receiving
only one bolus (P<0.05). Ceruloplasmin concentration is also a reliable indicator of copper deficiency as it carries
between 60-95 percent of serum copper, and changes in serum copper concentration usually parallel the
ceruloplasmin concentration in the blood. Lambs born from ewes in the control group had lower serum copper
concentrations, and 3 lambs in this group showed the symptoms of paralysis, especially in their hind legs,

1- MSc student, Animal Science Department, Faculty of Agriculture, Lorestan University, Khorramabad, Islamic
Republic of Iran

2- Assistant Professor, Animal Science Department, Faculty of Agriculture, Lorestan University, Khorramabad, Islamic
Republic of Iran

3- Professor, Animal Science Department, Faculty of Agriculture, Lorestan University, Khorramabad, Islamic Republic
of Iran

(*- Corresponding Author Email: Fadayifar.a@]lu.ac.ir)

DOI: 10.22067/ijasr.v13i2.86149



Vi e g slaazimild By g 05hes y o i yaimn] (25 il oy en 5 (s ity pai

imbalances, dog sitting, and lost appetite. Adequate maternal intake of Cu is essential for development of the
central nervous system (CNS) of the embryonic lamb. Consequences of Cu deficiency during intrauterine life may
include gross brain lesions, with affected lambs born dead or dying shortly after birth.

Conclusion Overall, serum copper concentrations of ewes were in the normal range, but lambs born from ewes
received slow-release copper bolus had greater weaning weight, average daily weight gain, serum copper and
ceruloplasmin concentrations, hematocrit percentage, hemoglobin concentration, and red blood cell count
compared to those born from control ewes. In conclusion, the results of the present study showed that lambs were
benefited from copper supplementation of their dams via intra-ruminal administration of slow-release boluse of
copper in the late gestation.

Keywords: Ceruloplasmin, Copper, Lamb, Sheep, Sulfur.



