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Introduction: Nutritional manipulation of reproduction is a practical management strategy to increase
lambing rates in extensive sheep production systems, especially in semi-arid regions such as Iran. Nutrition
influences reproductive performance by providing essential nutrients required for oocyte development,
ovulation, fertilization, and embryo survival. Follicular development in ewes is highly sensitive to nutritional
status, and folliculogenesis and ovulation rate can be enhanced through nutritional manipulation. Improved
nutrient supply can affect the pituitary-hypothalamic axis and consequently alter the secretion of
gonadotropins, progesterone, estrogen, insulin and growth hormone secretion leading to increased ovulation
rate and oocyte quality. The most important nutritional factors affecting reproduction in ruminants include
energy, protein, minerals and vitamins. Deficiencies of minerals and vitamins in the diet impair health status
and reduce ovulation rate. B-complex vitamins are water-soluble compounds that include thiamine (B1),
riboflavin (B2), niacin (B3), pantothenic acid (B5), pyridoxine (B6), biotin (B7), folic acid (B9), and
cobalamin (B12). B vitamins, as biochemical cofactors, are essential for various biological processes
including maintaining cellular homeostasis, e.g., genomic stability, mitochondrial function, energy
metabolism (e.g., in the Krebs cycle in mitochondria and the folate, glutathione, and methionine cycles in the
cytosol), and redox homeostasis. All B vitamins required for growth are also required for reproduction and
fetal development. Deficiencies of folic acid, riboflavin, pantothenic acid, choline, and cobalamin (vitamin
Bi12) can impair reproductive performance. Therefore, the objective of the present study was to investigate
the effect of injecting different levels of B-complex vitamins (BCV) before mating on body condition score
(BCS), plasma metabolite concentrations, and reproductive performance in Afshari ewes.

Materials and Methods: A total of 75 mature Afshari ewes were divided into three equal groups based on
age (2-3 years) and body condition score (BCS; average = 3.25) and randomly allocated to experimental
treatments (n = 25 ewes per group). Experimental treatments consisted of (1) control group (C; no BCV
injection), (2) ewes received subcutaneous 5 mL injection of BCV (BCV-5) and (3) ewes received
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subcutaneous 10 mL injection of BCV (BCV-10). The BCV solution was injected subcutaneously at the
beginning of estrous synchronization, 7 days later and at the day of sponge removal. Estrous of all ewes were
synchronized by 12-day intravaginal sponge and intramuscular injection of 2.5 mL of vetaroline at the day of
sponge removal. Animals also received an intramuscular injection of 5 mL of a solution contained vitamin A
(50000 IU/mL), vitamin D3 (10000 IU/mL) and vitamin E (20 mg/mL; 3VitADE, Nasr Fariman Co,
Fariman, Iran) and 5 mL of a solution contained vitamin E (50 mg/mL) and Se (0.5 mg/mL; SelojectE,
Razak Co, Tehran, Iran) at the day of sponge insertion and removal, respectively. All ewes were mated with
Afshari rams for 3 consecutive days (1 ram per 5 ewes). Pregnancy diagnosis was performed for 30 days
post-mating using plasma progesterone assay by an ELISA reader (STAT-FAX 3200, USA) and a
commercial kit (Monobind Inc. USA, ELISA kit). Blood samples were collected at the beginning of
experiment, on the day of sponge withdrawal and at the day of estrous.

Results and Discussion: Results showed that plasma glucose concentration on the day of sponge removal
tended to be higher in BCV-10 group than other groups (P=0.09). However, plasma glucose concentration of
glucose on the day of estrous did not influence by level of BCV injection before mating. Injection of
different levels of BCV before mating had no effect on plasma concentrations of total cholesterol and total
protein at the day of sponge removal and at the day of estrous (P>0.05). Ewes received BCV solution had
lower plasma urea nitrogen concentrations at the day of sponge removal (P<0.05). However, experimental
treatments had no effect on plasma concentration of urea nitrogen at the day of estrus (P>0.05). The body
condition score (BCS) of ewes was similar among all groups (P>0.05). The highest plasma vitamin Bi;
concentration at the day of estrous and at the day of sponge removal was observed in BCV-10 group
compared to other groups (P<0.05). Higher lambing rate and fertility rate were observed in BCV-10 group
than other groups (P<0.05. Whereas twining rate was not influenced by experimental treatments (P>0.05).

Conclusion: The results of this experiment showed that injection of a solution containing BCV (especially
10 ml) before mating by increasing plasma glucose and vitamin Bi, concentrations and decreasing urea
nitrogen concentration improved fertility and lambing rates in Afshari ewes. Therefore, it can be used as a
strategy to improve the reproductive performance of ewes. However, this effect should be confirmed in
future studies.
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Table 1- Effect of injection of different amounts of solution containing B complex vitamins around mating on plasma parameter

concentrations in Afshari ewes

oSS B ralisg a3 slaie
Vitamin B complex injection dosage

2ol )b
bl
: o - y.
Parameter 0 ’“; f[n“l’ ’”i B‘l’;ﬂ SEM P-value
(g 3 p5 he) 55915
Glucose (mg/dL)

oAbl g0 . 67.23 67.07 65.87 2.48 0.1
Beginning of experiment
gl 292 jo) 63.18 67.72 69.13 1.85 0.09
Day of CIDR removal
b 59, _ 62.53 66.30 67.50 1.82 0.17
Day of estrous and mating

(s 2 p S k) S5 Jgsids

Total cholesterol (mg/dL)

u‘”u’l &_”‘Z . 71.52 70.59 69.30 2.42 0.81
Beginning of experiment
gl 292 jo) 64.40 63.22 61.93 2.81 0.83
Day of CIDR removal
> 59) . 58.05 63.27 66.53 2.72 0.12
Day of estrous and mating

(ydismd 2 p 5 ko) (sloygl (39550

Blood urea nitrogen (mg/dL)
u‘”u’l &_”‘Z . 12.80 10.30 13.10 1.07 0.19
Beginning of experiment
gl 292 jo) 11.09 8.69 7.90 0.77 0.03
Day of CIDR removal
> 59, . 10.09 8.09 8.48 1.01 0.32
Day of estrous and mating

(s 2 p5) IS g
Total protein (g/dL)

ileil g5t _ 6.97 7.28 7.03 0.14 0.77
Beginning of experiment
gl 29 5o 6.60 7.06 6.93 0.21 0.30
Day of CIDR removal
> 59, 6.34 6.55 6.55 0.16 0.59

Day of estrous and mating

(Pe/+0) wnilygo ylgime SHS (gl S o ud B> b sy o (slapSolis
Means within same row with different superscripts differ (P<0.05).
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Table 2- Effect of injection of different amounts of B complex vitamin solution around mating on plasma B12 concentration and body
condition score of Afshari ewes

DSLeS B poling 3255 5l

r
il Vitamin B complex injection dosage
)b " N :
Paramete ) Pk D A e ) SEM P-value
0 5ml 10 ml
PN Candg 000
Body condition score
oieleil g8 _ 3.30 3.15 3.20 0.07 0.31
Beginning of experiment
gl g5 59, 3.03 3.04 3.19 0.08 0.41
Day of CIDR removal
> 59) . 3.25 3.20 3.18 0.07 0.75
Day of estrous and mating
(sl 2 p)555w) Brz celiss
Vitamin Bi2 (pg/mL)
"‘“’L"’] ‘i_”:’ . 124471 1257.51 1232.14 48.96 0.93
Beginning of experiment
el 295 5o 1266.03° 1472.28° 1621.06° 52.67 <0.01
Day of CIDR removal
> 59, . 926.64°¢ 1564.40P 1879.05? 49.38 <0.01
Day of estrous and mating
(P<-1+0) 323b o o sine MBI (gl S yita i By b o3, yo (sbouSilee
Means within same row with different superscripts differ (P<0.05).
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Table 3- Effect of injection of different amounts of solution B complex vitamins around mating on reproductive performance of
Afshari ewes

SheS B (poling 3255 5o

Vitamin B complex injection dosage

sl - -

Parameter 0 Al )‘*i‘g[;; ’ SEM P-value
(10 2o &5 120.0° 116.0° 152.0° 10.06 0.05
Lambing rate (%)

(o) ol 25 76.00 100.0° - 0.01
Fertility rate (%)

(o) 2lishs 25 57.89 47.62 52.0 - 0.81

Twining rate (%)

(P<e/+0) wislioo o me WS (sl S ytio s By b d) 0 (sloSilis
Means within same row with different superscripts differ (P<0.05).
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