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ABSTRACT

The aim of this study was to investigate the effect of curcumin on post-thawed sperm quality parameters and fertility
of male broiler breeders. Twenty 49-week-old Ross 308 broiler roosters were randomly divided into four
experimental groups (n=5). Different levels of curcumin including: 0 (T1), 10 (T2), 20 (T3) and 30 (T4) mg of
curcumin/bird/day were supplemented to basal diet and fed to the birds from 49-61 weeks of age. After a 5-week of
feeding curcumin (49-53 weeks), sperm quality was assessed for 6 weeks (54 to 59 weeks of age) following
cryopreservation of semen samples. In order to evaluate fertility rate, the semen samples from weeks 60 and 61 were
thawed and artificially inseminated into 68 broiler hens (n=17). Curcumin supplementation increased total motility in
the T3 and T4 groups, and progressive motility in the T2, T3, and T4 groups compared to the T1 group (P<0.05).
Feeding curcumin increased the viability of sperm in T3 and T4 groups compared to the T1 group (P<0.05). Plasma
membrane functionality (HOS) was increased in all curcumin-treated birds compared to the control group (P<0.05);
however, the highest performance was observed in T3 and T4 groups. Curcumin supplementation increased fertility
rate in T3 and T4 groups compared to the T1 group. In general, the results of this study indicated positive effects of
curcumin on sperm quality and fertility of broiler breeder roosters after thawing, and the best results were obtained
when 20 or 30 mg of curcumin were fed daily for 13 weeks.
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Table 1. Ingredients and the chemical composition of

basal diet

Item % DM
Corn 69.00
Soybean meal 8.50
Wheat bran 19.19
Dicalcium phosphate 1.40
Calcium carbonate 0.80
Sodium chloride 0.32
Vitamin premix* 0.25
Trace mineral premix** 0.25
DL-Me 0.29
Composition
ME (kcal/kg) 2754
CP (%) 11.99
Ca (%) 0.70
P (%) 0.25
Na (%) 0.16
Cl (%) 0.30
K (%) 0.60
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* Supplied per kg diet: vitamin A, 15,000 1U; vitamin E, 100 1U; vitamin
K3, 4 mg; vitamin B12, 25 pg; vitamin D3, 3,000 IU; riboflavin, 7.5 mg;
niacin, 50 pg; pantothenic acid, 18 mg; pyridoxine, 5.5 mg; biotin, 50 mg.
** Supplied per kg diet: Fe, 90 mg; Mn, 120 mg; Zn, 110 mg; I, 2 mg and
Se, 0.3 mg.
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Table 2. The effect of different levels of curcumin (LSM + SE) on quality parameters of frozen-thawed sperm in broiler
breeder roosters (n=5)

e Treatments” P value
Trait SEM
Tl T2 T3 T4 Treat week Treatx week
Total motility (%) 43.76° 48.76° 51.03% 53.70° 0.69 <0.001 <0.001 0.021
Progressive motility (%) 37.36° 41.86° 45.75% 47.27° 0.98 0.006 0.004 <0.001
Sperm viability (%) 51.45° 53.93% 54.83° 55.76° 0.31 <0.001 <0.02 0.09
HOS (%) ™ 29.50° 34.06° 40.26% 41.23° 0.49 <0.001 <0.001 0.12
Sperm abnormality (%) 16.76 16.86 16.60 16.59 0.24 0.83 0.002 0.12
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a-d: Means with different letters within a row are statistically significant (p<0.05).
* The birds received diets containing different levels of curcumin including 0 (T1), 10 (T2), 20 (T3), or 30 (T4) mg/bird/day from 49 to 61 weeks of age.
*** The percentage of sperm with swollen tail in a hypo-osmotic (HOS) solution (100 mOsm/Kg)
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Figure 1. The weekly variation of post-thawed sperm total motility in aged Ross 308 breeder roosters (54-59 week of age)
fed diets containing 0 (T1), 10 (T2), 20 (T3), or 30 (T4) mg/bird/day curcumin.
a-c: within each week, means with different letters differ significantly (P < 0.05).
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Figure 2. The weekly variation of post-thawed sperm forward motility in aged Ross 308 breeder roosters (54-59 week
of age) fed diets containing 0 (T1), 10 (T2), 20 (T3), or 30 (T4) mg/bird/day curcumin.
a-c: within each week, means with different letters differ significantly (P < 0.05).
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Figure 3. The weekly variation of post-thawed sperm viability in aged Ross 308 breeder roosters (54-59 week of age)

fed diets containing 0 (T1), 10 (T2), 20 (T3), or 30 (T4) mg/bird/day curcumin.
a-c: within each week, means with different letters differ significantly (P<0.05).
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Table 3. The effect of different levels of curcumin (LSM + SE) on post-thawed sperm fertility in broiler breeder
roosters (5 birds per treatment)

. Treatments™
Trait” SEM P value
T2 T3 T4
Number of used eggs for fertility evaluation 61 58 65
Fertility (%) 31.00% 39.00° 41.00° 0.27 0.008

(P[4 0) wiiwn o gixe WS glils laan e B9y 1l lo 1 Sls «yo; yo 0 a-d
so,:.a;)sf oy f;ul..a \- 6|)la 4;[; 0 > =T2 «(oald) U""°5S)5S 2806 4.\L| 0 > =T1 LJ“L“" 0“55)55 alise C}.Ia...; ..\j..\; CJLUQ ulfdu).: %

eesS 58S o eSSk Vo LIS il 0yez =TA ¢ iesS )5S oiy p oS eV e LIS ks 002 =T3
a-d Within rows, values with different superscript(s) differ significantly (P < 0.05).
* The birds received diets containing different levels of curcumin including 0 (T1), 10 (T2), 20 (T3), or 30 (T4) mg/bird/day from 49 to 61 weeks of age.
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