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ABSTRACT

This study was carried out to evaluate the effect of the oral administration of Letrozole on blood testosterone level
and frozen-thawed sperm quality and fertility of broiler breeder roosters. Twenty 50-week-old Ross 308 roosters were
randomly divided into four groups (five roosters per each), individually housed in pens and received 0 (Control), 0.5
(LO.5), 1 (L1) or 1.5 (L1.5) mg Letrozole/bird/day. Semen and blood collections were done weekly for seven and six
weeks, respectively. Sperm quality parameters including total and forward motility, viability and plasma membrane
functionality were assessed prior freezing and these parameters along with abnormality were evaluated using post-
thawed semen samples. The last three weeks were frozen and artificially inseminated to evaluate sperm penetration
and fertility rate. According to the results, total and forward motility and viability of fresh and frozen-thawed sperm
were significantly higher in Letrozole treated groups compared to control group. Plasma membrane functionality of
fresh and frozen-thawed sperm as well as penetration and fertility rates were significantly improved in both L5 and
L, groups compared to control group. However, blood testosterone level was significantly higher in L, 5 than control
group. In spite of observing negative effects in 1.5 level, both 0.5 mg of Letrozole/bird/day could improve sperm
freezability of roosters, however, further research are needed to ascertain this results.
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Table 1. Ingredients and the chemical composition of
basal diet during the experimental period

Item (%) Roosters Hens
Corn 69.5 69.48
Soybean meal 9 20
Wheat bran 19.5 2
Dicalcium phosphate 0.18 14
Calcium carbonate 0.85 6.2
Sodium chloride 0.35 0.3
DL-Met 0.12 0.12
Vitamin premix” 0.25 0.25
Trace mineral premix™ 0.25 0.25
Total 100 100
Chemical composition
ME (kcal/kg) 27545 2800
CP 12 15
Ca 0.7 3
Auvailable P 0.35 0.35
Na 0.15 0.15
Cl 0.15 0.16
K 0.6 0.6
Digestible amino acids
Lysine 0.46 0.6
Methionine 0.39 0.3
Methionine & Cysteine 0.49 0.56
Tryptophan 0.12 0.14
Arginine 0.67 0.79
Valine 0.5 0.56
Leucine 0.53 0.94
Isoleucine 0.4 0.53
Threonine 0.37 0.47
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* Supplied per kg diet broiler breeder roosters: vitamin A, 15,000 1U;
vitamin E, 30 IU; vitamin K3, 4 mg; vitamin B12, 25 pg; vitamin D,
3,000 IU; biotin, 50 pg; riboflavin, 7.5 mg; niacin, 50 mg;
pyridoxine, 5.5 mg; pantothenic acid, 18 mg and folic acid, 1.5 mg
* Supplied per kg diet broiler hens: vitamin A, 11,000 IU; vitamin E,
100 1U; vitamin K3, 5 mg; vitamin B12, 0.03 mg; vitamin D, 3,500
1U; biotin, 0.25 mg; riboflavin, 12 mg; niacin, 55 mg; pyridoxine, 4
mg; pantothenic acid, 15 mg and folic acid, 2 mg
** Supplied per kg diet broiler breeder roosters: Fe, 50 mg; Mn, 120
mg; Zn, 110 mg; Cu, 10.9; I, 2 mg and Se, 0.3 mg.
** Supplied per kg diet broiler hens: Fe, 50 mg; Mn, 120 mg; Zn,
110 mg; Cu, 10.9; I, 2 mg and Se, 0.3 mg.
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Table 2. The effect of different levels of Letrozole on sperm quality parameters in broiler breeder roosters

Treatments (LSM+SE) P value
Parameters Control Los L, Lis Treat week  Treatx week
Total motility (%) 82+0.76° 91.85+0.79° 88.25+1.04° 87.50+0.67" <0.01 0.71 0.60
Forward motility (%) 70.50£0.88°  79.25#0.65° 75.25+1.11° 77.50+0.76™ <0.01 0.70 0.06
Viability (%) 80.25+0.88° 85.20+0.43* 85.10+0.41°  82.95+0.45 <0.01 044 0.92
Membrane functionality (%)  63.50+0.36°  66.20+0.83° 65.95+0.78"  60.90+0.81° <0.01 0.7 0.76
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* Treatment groups including: 0 (Control), 0.5 (Lgs), 1 (L;) or 1.5 (Ly5) mg Letrozole/bird/day
a, b, c) Means with different superscript letters within a row are statistically significant (p < 0.05).
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Table 3. The effect of different levels of Letrozole on quality parameters of frozen-thawed sperm and plasma
testosterone level in broiler breeder roosters

Parameters Treatments (LSM+SE) P value
Control Los L, Lis Treat  week  Treatx week
Total motility (%) 45.21+2.42° 5580+226°  56.9+2.34° 55.1+1.85° 0.02 <0.01 0.19
Forward motility (%) 30.30£2.32°  49.15#2.19*°  50.552.15° 47.9+1.8° 003 001 0.22
Viability (%) 47.48+1.49° 5590+2.32*° 50.21+1.31°  50.40+1.01° 0.04 032 <0.01
Abnormality (%) 2724024  1.74+0.18°  1.94+0.17° 2.78+0.14° <0.01 04 0.14
Membrane functionality (%)  32.72+1.15°  40.20+0.80° 36.16+0.88°  35.23+0.75™ <001 0.62 0.05
Testosterone (ng/ml) 4.87+0.07°  524+0.09"  5.36+0.08" 5.67+0.1° <0.01 0.7 0.14
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* Treatment groups including: 0 (Control), 0.5 (Los), 1 (L1) or 1.5 (Ly.5) mg Letrozole/bird/day
a, b, ) Means with different superscript letters within a row are statistically significant (p < 0.05).



VA5 Lo o) 8yl FA 895 o)l sols psle VEA

WSy gl 5 Jgie cbasly Ll s
A o g (germ cells) cowly slaaizl plos g 0,
(O’donnell et al., 2001) 35 o Ji5ce p sl lss
ghe RlP slr Ui 5l &5 plagges (o 50
w38l 5gzg b wiols ylis Ko ,S eolaiwl (g ywgind
5 bl o axg GLls 28l e (g ilegtd
Lay o (Shetty et al, 1997) ols &, el CoinS
36k yo a5 315 ERP 4 ER0L 805,.5 90 454 il
ozl (g sloaisly alox 3l ady sloaisly
5 b S8l 3 eizmes g blj slaadl 5 SowY
O’donnell et al., 2001; ) Ogl g0 0433 Olly agl
el 3 (59 il 505 5 ol 9381 (Shaha, 2008
35S Oygo 40 g Cowl 00l od0live 5 aal,8 o) o
Mg gl ol S g el 5 gl
aS el ods 155 yizmen (Carreau et al., 2009)
SBleg,| PAS0 ()3 3o Gz S Jds 4 (fg sl 09
5 el L 2l il slag ol a5 & ke
Carreau et al., ) sgi oo ooisl; sloaisl 900!
e el g 3Bleg,l ol ralS ol e 0 (2007
Carreau et ) 59 oo p ol Sy g il o alS 4
5 bomedelS  , 0ndl el @l, 2008
sk 9 0l Ng,y 50 35 (gl Jleiolay o9 sgins
S0 A p el Sl g bz 50 3 g el (2l

e Control —10.5

Viability (%)
= &= Lo
S th S in

w
tn

W
(=]

4 e oS b Ly g 3 Ui

9 el 25 lwazinl Ly g Lo sz
Ol e cls g8 jole A8 slagwg S 695k
Ojgrl cdale 5 5bleg,| cdled ol alS Wil
A3l Ji9,d YL slage o adn 5 oo slewdly o
Ol Jldlj 5 akedgu (635 51 g5 1o (gl gumlsls
Sl dgry bagsleyul 5 aan bl
v Sl ug,> ,o (Dimitriadis et al.,, 2015)
e 30 OmerelS wip ke cel 3
Gonk 9 aan co b SRl ly alple gl
sladl o Gigrel wdg ced Y e
Oisrel adg lee 09l e gyl BaiSudes
5 0l gyt g LH clale alidl cel wilgs oo
Weil et al., ) aicy dgue |y 5y55L 5 pymel adgs
§ syt iy el LH a5s,sber (1990
355 95 By g 5 st KoY slaessl
(poebinl) sty b glawisl o o (59,0
S oo J5S 1y byl B9 9 09,5 5l sl el
S AN PR S S W}
o el Ll )l 5l g gt g lapg iglis
Sl 4S5 5boas wly atls (A& a1 cnl 4o Wlg oo
A Ojerel ag was als 5 bleg,l IS
gl o Slos g als ()59 sl 9>l 9 b lanes

Figure 1

week 1 week 2

week 3 week 4

Experimental peroid

(P2 0) Wls o gae S lias ué slad > L aian 12 50 o jlas 1Sl € D @ 59, ;0 0niy 1o slil 4 59,2

Figure 1. Weekly variation in sperm viability. Treatment groups including: 0 (Control), 0.5 (Lgs), 1 (Ly) or 1.5 (Ly5) mg
Letrozole /bird/day. a, b, c: Means with different superscript letters within a row are statistically significant (p < 0.05).
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Figure 2. Weekly variation in percentage of sperm with functional membrane. Treatment groups including: 0

(Control), 0.5 (Lgs), 1 (Ly) or 1.5 (L15) mg Letrozole/bird/day. a, b, ¢: Means with different superscript letters within
a row are statistically significant (p < 0.05).
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Table 4. The effect of different levels Letrozole on frozen-thawed sperm fertility and penetration in broiler breeder roosters

Treatments (LSM+SE)”

Parameter Control Cos L, e P value
Sperm penetration” 13.80+1.28™ 16.80+1.24® 17.75+1.37° 13.20+0.86° 0.02
Fertility (%) 36.69:+5.66° 54.4+2.83° 47.93+2.99% 40.83+1.88" 0.01
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*Treatment groups including: 0 (Control), 0.5 (Los), 1 (Ly) or 1.5 (Lys) mg Letrozole/bird/day.

Icalculated based on number of holes in 0.5 mm? of germinal disc.

a, b, c: Means with different superscript letters within a row are statistically significant (p< 0.05).
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