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Article Info ABSTRACT
Article type: Background and Objective: The transition period in ewes, which
Research Full Paper usually lasts three weeks before and three weeks after parturition, is

one of the most critical physiological stages during the reproductive
cycle. During this period, the ewe undergoes extensive metabolic
and hormonal changes that are necessary to prepare the body for
parturition and the onset of lactation. Late gestation is associated
with reduced feed intake and increased energy requirements due to
rapid fetal growth and mammary gland development. This
imbalance predisposes to ketosis, fatty liver, and gestational toxemia
in ewes. Negative energy balance also increases the production of
reactive oxygen species (ROS) and oxidative stress, which weakens
the immune system and increases the risk of inflammation and
metabolic and infectious diseases. As a result, colostrum quality,
foremilk production, and lamb growth are affected. In these
conditions, vitamins and minerals, especially those with antioxidant
Article history: properties, play an important role in reducing oxidative stress and
Received: 30/10/2025 R
Revised: 07/12/2025 maintaining immune health. Adequate and balanced supply of these
Accepted: 26/12/2025 micronutrients during the transition period improves immune
response, reduces the incidence of metabolic disorders and increases
production performance. Therefore, targeted nutrition rich in
antioxidants during the transition period is vital for the health and
productivity of ewes.

Materials and Methods: The present study was conducted to
investigate the effect of vitamin and mineral supplementation
injection in late pregnancy on performance, digestibility, milk
production, and inflammatory indices of Dalagh ewes in Soleimani
livestock farm located in Bandargaz city using 40 Dalagh breed
ewes with an average age of twice giving birth and an average

Keywords: weight of 42 + 3.7 kg, which were divided into four treatments and
Dalagh ewe ten replications in a completely randomized design at the end of
ll\r/‘[fi]r?er:’gsat‘on pregnancy. The experimental treatments included: 1) control group
Transition period (no vitamin and mineral supplementation injection), 2) ewes
Vitamins receiving injectable vitamin supplementation, 3) ewes receiving

Yo



injectable mineral supplementation, and 4) ewes receiving
simultaneously injectable vitamin and mineral supplementation. The
study period was from 28 days before calving to 28 days after
calving, and the acclimatization period of the ewes was from 28
days before calving to the day of injection. Supplements were
injected subcutaneously in the flank 21 days before calving. Vitamin
supplements included vitamins A, D3, E, B1, B2, B3, B6, B12, and
C, and mineral supplements included calcium, copper, magnesium,
and phosphorus. The dose of mineral supplements was 20 mL and
the dose of vitamin supplements was 5 mL. To calculate weight
changes, ewes were weighed before calving, on the day of calving,
and after calving using a digital scale (SV 9000, Sanadvazin, Iran).
To determine the amount of dry matter consumed daily, the after-
feed was collected and weighed before the new feed was fed. The
amount of milk production and composition were measured and
recorded. To measure digestibility, fecal and feed samples were
collected in the final five days of the experiment to determine the
digestibility of dry matter, organic matter, crude protein, ether
extract, and neutral detergent insoluble fiber. To measure
inflammatory indices and antioxidant status, blood samples were
taken from 6 replicates of each treatment on days 7 before
parturition, on the day of parturition, and 7 days after parturition
before morning feeding.

Results: The results of the effect of mineral and vitamin injection in
late pregnancy showed that minerals and vitamins improved the
final weight and feed consumption of ewes after calving, and the
highest feed consumption was for ewes injected with minerals and
vitamins simultaneously (P<0.05). Also, minerals and vitamins
improved the digestibility of dry matter and neutral detergent
insoluble fiber (P<0.05). Also, minerals and vitamins had no effect
on the amount of production, protein, fat and lactose in ewes' milk.
On the other hand, mineral and vitamin injection reduced beta-
hydroxybutyric acid, non-esterified fatty acids, reactive oxygen
species and oxidative stress index and increased the antioxidant
capacity of ewes' serum at all three times (P<0.05). The greatest
improvement in non-esterified fatty acids at all times, reactive
oxygen species before calving and on the day of calving, serum
antioxidant capacity, and oxidative stress index before calving was
observed in ewes receiving minerals and vitamins simultaneously.

Conclusion: Considering the improvement in weight performance,
digestibility, and inflammatory markers of ewes, simultaneous
injection of minerals and vitamins is recommended for ewes in late
pregnancy.
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Table 2. The effect of mineral and vitamins injection on the performance of ewes during the transition period
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““Differences between values in each row marked with dissimilar letters are significant (P < 0.05) .
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Table 2. The effect of mineral and vitamins injection on the digestibility of ewes during the transition period
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““Differences between values in each row marked with dissimilar letters are significant (P < 0.05) .
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Table 4. The effect of mineral and vitamin injections on milk production and composition in transition ewes
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Figure 1. Effect of mineral and vitamin injections on beta-hydroxybutyrate in ewes

(i po o) 4 o o o o (sl
NEFA (mmol/L)
065

08
055
0.5
045

a4 b

0.

i

5

bt
w

0.25

a
b b
c
b ii'

I T 3 B3 i T
Wl W e dse Mlosdly W Lokt dse
Laion 4l ol 2 o ool Sl 5 lagalins 5 ke 3lge s 5 U =T e
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