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ABSTRACT

The current study was carried out to evaluate the effect of Letrozole feeding on plasma LH and FSH concentrations
and testicular histology in Ross 308 broiler breeder roosters. Twenty 40-week old roosters were randomly divided
into four groups, individually housed and fed different levels of capsulated Letrozole including 0 (L0), 0.5 (L0.5), 1
(L1) or 1.5 (L1.5) mg/bird/day for 12 consecutive weeks. Blood sampling was done on 1", 3" 51 71 and 9™ weeks
of trail. Testicular histology was assessed on samples from last week (12'") of experiment. According to the results,
plasma LH and FSH levels, seminiferous tubule diameter and epithelium thickness as well as Leydig cell numbers
were significantly increased in Letrozole treated groups compered to control group. The highest concentration of FSH
and LH were recorded for L1 (10.39 +0.11 and 2.93£0.08) and L1.5 (9.5+0.2 and 3.17+0.08) groups, respectively.
Both L0.5 and L1 groups had significantly higher spermatogonial numbers than control group. However, blood vessel
numbers were not significantly affected. In conclusion, orally feeding Letrozole (1 and 1.5 mg) could improve
gonadotropin concentration and testicular histology parameters of male broiler breeders at 40 weeks of age. Further
studied are needed to confirm these results and extend them to final fertility.

Keywords: Gonadotropin, letrozole, rooster, spermatogonium, testis histology.

* Corresponding author E-mail: mzhandi@ut.ac.ir



g Loy (slo g Fodliss Bl (STgs Jio 0 5l Kan 5 e Jladle \vr

o0l (poskin)) cide <l MU sloarsl oo
Cales 2ol Glop el slodls) &> 900 4
5 baly) Jlas s Swil malS wanly oibe <l
Sl s poma Jdo 4 8L le slas odpss
sooslonl b 5 bowdlypd 5 O
(Sarabia Fragoso et al., 2013) <l slawass
S S Bl oy Vb Gdllae 4 axg L
IR 9 Ol gl A (omix slaadg il
han oolSedl 5 bomsielsS ol &6
g dolgS el g >

P450 p5,S 5w 83l ol 5l sgas bleg)
Sim b 1) ol 4 059, o R 5 09 s
Bal> 3,5 05uilag)T 51 ()8 @ Jate St 09,8
(Carreau et al., 2003) wias o plxl bagyse,al A
5 005 e 1y STy cnl Loyl slaoasss )l
O3 ymges S 9 FSH LH oy (al 3] o
5oeolatwl 38ge Ao Med e Jesolypl 4
Ol ol oloyd (gly Sblegyl (sloonisS e
olaaxe (Smith & Dowsett, 2003; Karnon, 2006)
Jgpolil mhw gals &ly ol 516 o5 acliss |,
oS e Jui o3 5l e oS eoliul
L )'m"ﬁ)] rﬁ};‘ Q—“’T ol @ Jlat b }UL"S)T
.(de Ronde & de Jong, 2011) wiS oo Jos  solais!
9 LH g pugind Gl¥ cow Joj90 5l ool
T'Sjoenetal., ) cul oals 5,LL 5wl 4050 ,0 FSH
.(2005; Cavallini et al., 2013

2t b Loyl sl sel alize (slaaiss o

Sl 00U ;)A.A.A u..b‘ﬁ} Js" )Ld) 9 Lsm.»} )JLO-'
4 .(Balthazart et al., 1994; Alward et al., 2016)
Syge S ol SIS 5 oo elaitl Lo
O9ywgns IS 5 g 3lwp el 2 Jj9 556
T'Sjoen et al., 2005; Saylam et ) b zhaw 4
al., 2011; Moss et al., 2013; Dabaja & Schlegel,
56 Baiss opl o «(2014; Ribeiro et al., 2016
By b8l g baomsisslss chle o

Dgd gy (Siba T pn 0 0l sla g >

4ol

555 ole sleals Lol B )l € epss wss
Sl Saslos a)k S e sleds 1) el
Slss Gomk WS aie 1) lagl
4 Siae YV 0 eal JyuS Llpd 50 sadis )l
Weil etal., ) ab o 2olS o 51 o 5 000, ol
O35 wile gladle 4 55,k Shals (nl (1999
Slge v Sl i SgmeS (2 L LSS w0l
Sy 2k g ez oo R i
Hocking & Bernard, 2000; ) ol oo osls bLs |
a5, S bl (Romero-Sanchez et al., 2008
Sy A sdes jsbay sS ol sla(cnY)
Spae alf LU oad 350t (2355 slaazgx
(Jl s il anals (VL iS5y o Slhes
bt o 26 ol Jpame oy jo Cudbse (n)
Vizearra ) 5,5 oo 513 jole slald Jisadss Jilas
(etal., 2010

GRIB L b es > sl LH 5y twgins
a5 el oplp el Jl e sl oo (RS (o
B gsbe ol 5T LH e 5 o9 fmginds whaw 205
SBgS—pdgret seVlgm  joome Ao 9955k
Gilwolsl Jaol sl da yog,m> ol jo ams i3l
s sseed 898 p IS L, o 5golss
S 3ghon Coghl lagm)p b 4nd P (nl aiS o
Olsedr S gali 5 Sl Haagls o] o
el a0l () gl BALS fass slag)l
LH zobw (Rl cu o935 4 bag)ls ol g
Dedes Syok dge 9 Lewdl g fesiud g
wSlo g g 3l Bleg,l 5l Lasgs Jgaol !
Olme &5 Sebie Sl nlply edse
Vb 60k b slagms > 5o omb ladan Jnsl ol
Weil et al., ) ail a3l ool el Lzals 5l ol
(1999

(g3l pl 4 (g gind S R 0 (938
dan 0 ey ol b celie owbidcdl o
by iyl adgi (ol (ol jo als Jold (wg,>

1. Clomiphene Citrate
2. Tamoxifen



VWY VAP bl ¥ &,Les FA 8,90 ol sals pole

Lol 5l S zs,5 5 il (gsludlass a5 wisg Jsh 3§
S Y 51 (sl Jslone Calgiyo 5 asiihs ange
5 aiged (2l lans] B ol bl 5l ey g
0lsS psig S oliws 5l oslitul b 5 (5B (8l
Lan C8L Lged o Al A4S (5 e S O Sl
39 5 koS Blad (5500155 (6l 5 45 sl 90
0l oolatul 5 &g

opS g ool I3 650l ST, 8,05 yo |, lanodlul
O g &30 Voo gleo b gl olBtws 9,0
30 L el b ool 18 aads Ve Gos
Wz oY 4 9P 55 baghp (2l
sladslre (59,3 4 i @ badll ol 8,5
o ools Jlasl

(F (a8 V) Jobi35 (V (aids 0) Jobis ()
) aeye A S (P (adds V) asy Vee S
Ve JSI (8 o(aids ¥) aoys Ae JSUI (O o(aids
(4885 1) gyl ol b gt (V (aids ¥) oo
Ol b g (3 (4o V0) S glon S5, (A
LS) S sl Joloee (Ve (adids V) )l
(a8 1) ol ol b gt (1) o3l ypabst
) aoys Ve ISIEQAVY ((aids B) cpjel S5, (VY
Qe USI (VD (akeds ¥) oo po A JSI(VF (aids
(aado ¥) aoyo Ver SV w(aido ¥) asj0
(4885 0) JsbiS OA 5 (aids ) Jobs (VY
¥ oslaslos calsy ol sln Vs ) slaglone
losls ules gl Vo Jslre ¢ poc] 6l # L
VA 5 VY sl sls o 5 oSl gl V8 BY
Gl (59, Coledyy 85 Djge iledlas
Al B g (00,5 Coge) 0 ol oY sudans
ad Jie oY (65055 Az 950 42U

oS Ve 5l ( g8 y90) (Priwidn ) laosls
S8 PwaSee boadl el eadans S
Cawd 4 ool ()90 4 eme (V00 x (oleiS) )
Image J (National Institutes of ,l33le 5 L 5 ol
g s al b, Health, Bethesda, MD)
5 Slopeel Ay palg 8L Culrd Glap el
Yo o ablis Glad b bisFslepnl Slos
g 31 65 elen 5 (S50l sty sl el )

by 9y 9 3ge

Slo paigei g Sllga 4 bajlo' plais|
ol 195 pole g, axka Yo (g5, Lalesl o
oo g oS FUBIVOEFUAY S35 ouilo L YA
bEn 095 sz & bwg,S wd plxl atis ¥
VYV YxV) oolyal sla(ip) ool (yg,0 § o
59 celo VF ald (5,95 ey ixs S 15 (i
YW B YY) o e sles 5 o Syl el V-
frog p Lo Al bpz wb Las Gugende 20
b o8 glatal, dlS o (sdie ol e
2 She dlse &5z 5 ab i (YY) YA
NRC LS (STyss olge Jeloiga o Jour &L
UFFDA vusio o> ke 5l oolanul L o (1994)
Jobs caalesl slojlas 288 alml (V' Jsoz)
(L) V (LO5) /0 (LO) +) Jjo,d cilises zgla
Goy 2 oy ,» sl 4 o8 Jw (LL5) VIO 4
oilyg> HBay 4 atan VY Gow g daunS O jgods
» s Jb el 5l GBaiy 50wl
Olesl o 5 e ey s oJsl laaie
G (203l Lhe) (talejl Sleil )0 285 & j50
Sloloyld jsba) aan cdl 5l g LiS o wg,>

Al (6,10 pdiges (B g > ded Cuwly day

VE Sae ) g Jolne )3 ladiged i 6l
YY Soe a) aepo Ve dleyd o w9 (Gl
a5 laaigns VU loj bl 5| e Nt j3abgé (ceclus
JEie (gummsgppied) S8l jloald olfiws )0
Rl g Sl was I8 ofiws opl aia
Oogen |y glusl jbSle L glp (Bl sleaiges
JSo 4y aiged gzl slizl B aws oo ploxl Soes
odalice (9 SI L (6)8 oSy San 0 )3 Cawy
Voo ) Joboee Jolts olfiws laJolne oy g
Vo dSh gl ¥ Jglone oy Ve ol d (sl
1o USI B gl woys Ae JSIF sl oy
009 @l 0 oy AF S F Jole 5 do o
AoV Jslme g aid] 6,1 (sl Lo JSIl s
Voo Jobe g aops Ve b alhae JSIT (o5l



g Loy (slo g Fodliss Bl (STgs Jio 0 5l Kan 5 e Jladle VWA

Aol 4 Ladly slodiges 5 ool (aids V-
g odl abu; gy e I slalogsy Sw)
FSH 5 LH (s 5ojlal (sl ity Jiie -+ (sloo
Abbexa ) 1350 jeubs 5329 <S5 152Y1 g, 5l Lewadly
Lwls  .ob eoliiw! (Ltd., Cambridge, UK
9 *N-Y iy 4 FSH 4 LH oS (5,505l
56 bl Comlas 5 e 53 S5l /AT

e e B S P A IR AR IS

sbasl s (Islam et al., 2010) sl cows 4
Colae) oS 250 5 (P B9 g Y
Al 4,5 5Kl 5 leds (@0 e e < TV

O ‘SLMB{: FSH4LH ‘Sﬁfoﬂ&l
Sl sbdly 4 baiges 55055 5l w Sys 2
il sl s it (EDTA) olisil wb sole
Do dy 593 Vo e ) Gy il baalgl (455 slodly

Y‘/\ U“‘) Lnguus)? Q)LX.:L.M;‘ 3)4.’> Ls:l.uo.».w u.\s).) 9 9l).>| A J5A>
Table 1. Ingredient and chemical composition of standard diet fed Ross 308 broiler breeders roosters

Item Value (%) Digestible amino acids  Value (%)
Corn 69.5 Lysine 0.46
Soybean meal 9 Methionine 0.39
Wheat bran 19.5 Methionine & Cysteine 0.49
Dicalcium phosphate 0.18 Tryptophan 0.12
Calcium carbonate 0.85 Arginine 0.67
Sodium chloride 0.35 Valine 0.5
DL-Met 0.12 Leucine 0.53
Vitamin premix*® 0.25 Isoleucine 0.4
mineral premix* 0.25 Threonine 0.37
"Supplied per kilogram of diet: vitamin A, 15,000 IU; vitamin | Calculated Composition
E, 100 IU; vitamin K3, 4 mg; vitamin B12, 25 pg; vitamin D, | ME (kcal/kg) 2754.5
3,000 IU; riboflavin, 7.5 mg; niacin, 50 pg; pantothenic acid, | CP (%) 12
18 mg; pyridoxine, 5.5 mg; biotin, 50 mg and folic acid, 1.5 | Ca (%) 0.7
mg. Auvailable P (%) 0.35
. ) ) ) Na (%) 0.15
Supplied per kilogram of diet: Fe, 90 mg; Mn, 120 mg; Zn, | ¢ (%) 0.15
110 mg; I, 2 mg and Se, 0.3 mg. K (%) 06
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Table 2. Testicular parameters of roosters administered Letrozole

Treatments (LSmean +SE)

Traits L0 0.5 1 (15 P value
Seminiferous tubule diameter® (um) 259+17.33° 344.98+14.36°  332.62+19.14°  324.11+18.21° 0.01
Seminiferous epithelium thickness* (um) 74.26+3.03° 94.27+4* 96.22+4.19° 93.17+4.41% <0.01
Spermatogonia* (n) 176.85%5.4° 200.25%7.47%® 204.8+6.65° 181.3+9.38™ 0.02
Leydig cells® (n) 13.22+0.78° 15.26+0.71° 17.62+0.93° 18.09+0.56° <0.01
Blood vessels® (n) 2.08+0.29 1.8+0.27 1.7620.24 1.9+0.36 NS
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*b \/alues within a row with different superscripts differ at p<0.05.
"The birds (n=5/treat) received different levels of Letrozole including: 0 (LO), 0.5 (L0.5), 1 (L1) or 1.5 (L1.5) mg/bird/day for 12 consecutive weeks.

4 Calculated based on 20 randomly cross-sections of seminiferous tubules in each bird and averaged.
9 Calculated based on 20 micrographs (0.37 mm?) and averaged.
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Figure 1. Cross sections of testes of roosters treated with different levels of Letrozole (0 (L0), 0.5 (LO.5), 1 (L1) or

1.5 (L1.5) mg/kg BW/day) for 12 weeks. 1: Seminiferous tubule diameter. 2: Seminiferous epithelium thickness, 3:
spermatogonia, 4: Lydig cells, 5: vessel blood. Magnification: 100 X. Scale bar: 50 um.
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Table 3. Plasma gonadotropin levels of roosters administered Letrozole

Feature Treatments (LSmean +SE) P Value
LO L0.5 L1 L1.5 Treat Time TreatmentxTime
FSH (ng/mL) 6.91+0.15°  9.71+0.1°  10.39+0.11° 9.5+0.2° <0.01 0.04 NS
LH (ng/mL) 2.07+0.08°  2.83+0.09°  2.93+0.08"  3.17+0.08" <0.01 NS NS
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