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Storage of rooster semen in liquid form using alcoholic extract of rosemary
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ABSTRACT

Current experiment was conducted to evaluate the effect of alcoholic extract of rosemary leaves on rooster sperm
storage at 4 °C by using eight mature roosters. Semen collection was performed three days’ interval in 5 times. In
each session, ejaculates were pooled, split into six parts and the amounts of 0 (R0), 10(R10), 20 (R20), 30 (R30), 40
(R40) and 50 pg/mL (R50) of rosemary extract were added to each part. After that, samples were chilled to 4 °C and
kept until 72 h. Sperm viability (by staining Hoechst 33258), motility and functional membrane integrity were
evaluated at 0 (T0), 24 (T24), 48 (T48) and 72 h (T72). Concentration of malondialdehyde (MDA) was determined to
assay lipid peroxidation by one million spermatozoa at 48 h. The results showed that the concentration of MDA was
lower in R50 (0.93 nM) than control (1.15 nM), but, it was higher than R40 (0.82 nM, P<0.05). Membrane integrity
and sperm viability were higher in 40 pg/mL rosemary extract (75.72% and 73.56%, respectively) than control
(70.6% and 69.08%, respectively) and 10 pg/mL extract (71.56% and 69.72%, respectively; P<0.05). There was
interaction between rosemary extract and storage time on sperm motility (P<0.05). After 72 h, sperm motility was
higher R40 (46%) than RO (34%), R10 (35.6%) and R20 (38.8%, P<0.05). Therefore, rosemary extract improves
quality of rooster spermatozoa during storage at 4 °C.

Keywords: Lipid peroxidation, rooster, rosemary extract, spermatozoa.

* Corresponding author E-mail: roostaei@guilan.ac.ir Tel: +98 911 1355262



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

Seyse S 6§98 GiluoyES Gley 5o
.(Cecil & Bakst, 1993; Sarica et al., 2007)

sk soniaSTol 5l sl ¢ sla o 4o
Cosl a8 Gliime 5l (il azg S5
&k, (Capucho et al., 2012; Aghaei et al., 2014)
adgi jo ool coll a5 el ol lalS 5l SO
olS cwl ool lid 0g3 I b slrosuSTol
4 sl Rosmarinus officinalis ole oU b (5 b,
Sledias o9l LS ;> Lamiacea (Lol solgl>
225 @bk as g (SarsShl gla Sy e
Sl eab akie g S ol by
oS ! (Del Campo et al., 2000; Ozcan, 2003)
Seigyleg; wile e (Sl slaceS 5 sl
Allen & Hamilton, ) col G595 sl 5 o595,
oy R Ol B laasdl (nl 4 a>g5 L (1989
P e G sk g CedS b, b)las
el 2ol byl

g5 9 3lge
Sess Ve 5l o syley, MU s las dgs ol
(Rosmarinus officinalis) s,k;, oLS 556 slas
olBiils (53,5liaS pole sastiils gl 5l 0§ y9ls 5
Ao Sysba ele b ke Jad 0 LS
o adlol T 4 0o 088 gl i Lo Ve s
9y U los g SOL o cels Y o a4 g
S saile BL 0,5 lax glpy cd5 (135 Sl
5 o 0old jeue padly Blo A5 5l Jaloe 5T jo
aiS i olfiws 1 soliiul b odslcwssas sl
,> (Rotary evaporator, Switzerland) i ,>
:\.?)O ?‘C’,‘Leé )9 .b.».l.u u,u}:.ml.w :\.?)O Yo ‘_gLob
Slac 0,5 o jshieds il i ugeda
Sigma, USA) DMSO ;| s b;, I S
o w9y e 5l oolaiwl b iales] o solaul
o a5 i e b LS il 1550 5 ol
sl wad o (olal &jgods boaiy b plxl
daliyy cog Fo-F °C 50> 0 gloo jo (e VXY
St cele Ve oldyy cele NF )8

4oddo

G5 Cupde Wl o0l5 Mol laasly (612
Soo i bl o cwl Baa sbals o Jieady
wadolBl cpally Sl i gl adg g A5 oS
Eoras gl 5 o silwo w33 Glaghs; 5l sl
a4 Jlows 0 s 3 </ RV
Silwo 3 5l m b dales a8 )00 glaasl
Gl i b mle Ojpon sk (o (5G9
5 SFLIIS,) Gpdim g S5 pibeds
ol 45 3,5 wales jop el (SU3gls)90) s ,all
Sg,gkd N anwg glacde 51 (o o9
Sl By o (eghas @il wile Jieadys
S o,y zbi .(Donoghue & Wishart, 2000)
15 el e ol el a8 s e (LS iz
Digots (o (§ilwe S 3l (Fokan il b,
L s 0,0 0529 (Cels VY 1) obigS (sloo, g0 jo 0,
e ek el Gugik Gilee S Byed Sl

.(Blesbois et al., 2005) s5% oo ialS

ol ga 5 05j B3l 48 (eeS] Jlb slaaisS

Sl pdlsen syl Sl gleeSd ley o
Olgreds ST Jled sleasss (Kim et al., 2010)
sleaiss aaxs (Christova et al., 2004) el ouls
5 e Glagetsn S caw OST W
Ol 9 S rals el g el leg S
Zaniboni & Cerolini, ) 5gi oo gyl (5)9,b
g ool u‘)—u@ g )i‘." S 9w )‘ (2009
OB el lewdly slis )3 grge glidlye
Syrai et al., ) cwlayl slcdl Ko 5l g
OgelonnSTy oy oo i oplply (1998
o) sl 3 ..\.JJB 3 pal Las sl oy
el Jlys o a5 (5 030 baly 5) 5l
(Cecil & Bakst, 1993) <l 1 (5,5, Lzals o
SaShol abls axly Ba, g aldl
2UsS Bae lp Wil so a5 el ((SlawnST 25T
WS Lis 58T ol leaisS il o 1y el
aS aes o olas aidl, (Breque et al., 2003)
oS b ol BX g 4 boaruSToly 04338l



oy w3l eolaul b mole & ygods oy, (So (S3lwo oS 1 e oling g oI5 Slas,

Biochrome Libra ) (yesdeaSiul) 5,9 gl
A S gl OYO zae b ,o (S22, China
5l pimie sppdllgsgglle CAlE Cpans oy
5 4 Gbgp S gl 5 5l esliul b
oSwg S o 5l odliial b g B el il
O fraghlugen oY S g xFr e olelS )5 b 6o
O ol BNgy e S5 (yp skl
o ool )13 oY G (59 0d (328 Dges 5 iy S
SaS byl S Gl g9y JoY Sy IS L
bopS dxio @ peme Sl B ogSing S
T 5o 039035 oI5 G Jagi < Fee o SleiS
A et diged 2 Slp (99SwgSae Wd Ol
lessl )0 g o 9l aoye Ve ST p oyl S 0
aoy Glgieas oygly ol 5l sdelcwsa Sl
b gyl Sloossy iyl il S adig )t S 25
H33258 alin o Cudse K, 51 oolanl
Leeuw et al., ) o slx! (AppliChem, Germany)
Clile 4 baigel aSl e oM sbay (1991
Ve Ll ole, i e 5 paed /o ¥x)
Cadyn S5y Jale ) Ve L L s o
AL ;0 -33258 cusga 5l Yo pO/ML) sl e
Sl mow 5 5 (yo *NOT) WIS o
154l Yo 5l s g o bslses (H=Y) (Jse +/+)0)
L g oids o3l 18 oY (cg, diged 51 O HL bl clos
osSes S 3 i bl g, oY sl
L WU Slo 5 (Olympus IX70, Japan) cuu.,els
b g bl 53 oyl sse Yoo oc Fee olosS 5
i gy Olyisr 2 S b syl 5 gy 05
Sude gb Olyieds S5y 9 lap sl g (000)
s e s gl el a8 )T b s (o))
e vy oyl Bigas I HL YO el slondly gl
2 e Sl 051) Sgenlsola Jolxe jHL
Voo Jolan gyl L2 b e T )+
San 5 0 Lgbe (QH=Y 0,55k 5 Jpal oo
BT EYVC les b ol oS 4o aids
Ll s San 5l ool b
Congd 0 Glawe gy Jllas o Feoo plesS )5

Olpets prghe 00 b slap el Ab gy oyl 202

19l>) SThex g ol Djson T iad (6)lagSS
&P YYFe keallkg o> usSgn woys VYV
9 peedS 20,0 WV (oo o) (55l gmn
23S Ve ) Ol 4 Gand oy Y
pomsle aian Sl w88 )18 eoai yy SLaS
395 w2 (oSS Gl (g, b (e digad Ao pmg >
Burrows & ) ol 5)500,5 cug mu 0 LSS
o= 151 .(Quinn, 1937; Buckland et al., 1980
oy Sli) (ganSls 80553, L 590055
MY O o SlbigS- I +/FF g &ljuingige
6> Sliwd B g 59558 VY g ppie WIS
9 pewly gige Sland AVIY g o (65 pamlsy
) o BV g pao il /30 TES g o+ /50
5 oad B3, ¥ 4 ) Cons 4 (PH=V/F 5 Jlaie
5551 090 @ YA ol (ol (Sudld (5,0 S5y0 0
ool yo ad Jine olRaalejl 4 el (5 5
3D (e Aiged 8 Bigy iy S 28 g e e
Yoo el ML ) a8 Clale b sladiges o] &L
ol Bds olel slas o Ve 5l 5l S g
slas Ve HO/ML Jolre (S 805 55, L

Al 0l e oY MULS 51y ags by, L[S
Sl i RS 4 odbgexd (o sladiges
(R20) Y+ (R10) V- «(RO) * lio g o
sl des y pFs,See (R50) B+ o ¥+ (RAO) Y-
clle a6l ik e 4 sley, G5 Las

a Lo .
TV ).».JU_L».A )Q Yx\- ).3|).3 LQM.:}N I‘°)‘“"‘“" G:LQ)

Kaito, ) joz yg0;! olfiws oS b adiged o
Sy ¥°C U adds jo a0 +/VO ey b (Japan
Al oyd L ol o el VY Cue a0 g 0l
slae codle 5 (Sleowij g, S5
FA (T24) Y¥ (TO) + celos o bap sl lowsdly
A gyeSoslul gilwened (TT2) VY o (T48)
el Bz GgmlinSTy (lime et jslaieds
FdoSee Ve Ol sibwo S cels FA Gy
il (g 1Y XV ppl ol aS) badigas |
oolel (2008) Kumaresan et al. by, &b » g ab
Bl EM/ML) saallsopslle clale e i
oSy S5 4y (1978) Buege & Aust i,



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

S 8slae o938l s ols (i gy 0l S
MDA (5o 0y (285 con (9> (S & 550)5
e o ¥ °C Gloo 1o gyl (giluo,md aigy o
3o Guley,y bilas 3l eolaul sl ooly lis o cuy y
MDA w5 2ol com So 5 g5b (o (5,5
Malo et al., 2011; Khodaei Motlagh et al., ) 543 oo
Gyl gt gw Qg oo ooy slales o (2014
Mg W weloed ABgie (Jy sgdoe WS wSl
2 > s iS ge bagi (y5eST ol3T sla SIS0,
Storey, ) cél wwles aalsl 58 GU1 sles 5 slales
ST ST G s, mexs A (2008
s g a5l et Gop sloel GgenlinSTy
Lo ren 4 (Aitken, 1995) ol MMTdaoyu
Caxdy i)l sl 2 ls Glsear amallsogglle
Sedso ool azl (Redox) Ll - yiylus]
o> s)ley, I s lac (Aitken et al., 2004)
Rl S35 a3l ke Ssd slacaS s
S BanSlol Sy &5 Jolejyg deml Seule)
i duml S5 39,8 (Erkan et al., 2008) siius
Slsb sbeaS 5 Ko olee o |y (Sanslol b
15 Wlgi oo Sl 395,545 el ol 5 E ol
JOYSUM KVUNC 1 JORRTONR KVOUK 1) SR UK 1 RCET AN I
Huang ) .aas jials oo Vee UAA o 1) (gand
Alg oo gyley, S 6 las ool plo (et al., 1996
OsrbienSTy oo s S5 BalaSIol S lprea
Al ke g oyl (g 3luo S Aig ) 10 (gad
Silac glie ialidl Lol las mls
s b als MDA clle )b, (sl yunn
=l 59 R50 5| a8 RA0 Lo, MDA clal
Sl b osasplnl slagiales] 55 Sleos
sloarSlol (Gonzélez et al., 2010) ,L;,
Roostaei-Ali ) asix> e 8)lac aile aLS
Al-Daraji, ) 5030¢9, «(Mehr & Adishi, 2015
(Chung et al., 2001) ;e gl> 6lac 4 (2012
5 boaraSTol dgy o Slae el ouls ounlie
by Gl Dyge 4o 5 e o0 E e sl dale
Cgody)  ond usSas ool 5 Slee cdale
oS Gl o 5 (005 Joe planST

25 b ol 5 (ol plodly (5128) ot ik
(ol (plodly (slid) (o Zrusly Dlyicar o) g
Codl g Sloods; oS ol sliawods =l
5 olas JolS zyb B s gyl plodly slis
3esleiwl b opley yo ouds J1,SS slaosls & goas
=l wal ays Mixed 4,5, 9 SAS 8l 5
b b JJE 5 MDA cbile o] s dds
GLM 45, 4 SAS ,li8ls 5 5l eolawl b dolas
95 Sluye Plas (1 She &0t @l wb a5
zobhw o &l (LSMeantSE) Lso (slla>
Al ad S by o (P<</-0) mhw ;o 5 lo sixe

on g s
Oyl o g5ley, (IS 8jlae 50 mls
» ¥ °C o Giluop3d (b Gusys prl o)z
L,>_l.§Jl 5 lac | oolatwl .cwl sais ools las V Jgax
chle jrald cow i s R20 (e a0 (55,
» R40 L o e L’)Wl.\,ﬁ...ﬂﬁ b MDA

g2 5 Fogllae o>

sl 2 ko, S 8)lae 5l Jgoor
elos FA 5l g O o) 7 Joko) a el )
¥ °C ,o gjlwo,usd
Table 1. Effect of alcoholic extract of rosemary on

sperm (10x10° cell) lipid peroxidation after 48 h
storage at 4 °C

Rosemary” Concentration of malondialdehyde
(Hg/mL) (nM)
RO 1.15+0.03°
R10 1.09 + 0.03*
R20 1.02 £0.03*
R30 0.91+0.03%
R40 0.82 +0.03*
R50 0.93 £ 0.03*

S oslac Ve pgimL R10 (s kejs, Sl olac + pg/mL :RO
Y- pg/mL R30 «s)bojs, AU o)lac Yo pg/mL R20.s,L 55,
R50 (5 lo39, SN ojlas T+ pg/mL R40 <5 lejs, IS o lac
S)kesey Sl oslac &+ pg/mL

P<+1+0) cul o pxe Sglas oasms (jlis alive e B9, e

*R0: 0 pg/mL alcoholic rosemary extract; R10: 10 pg/mL alcoholic
rosemary extract; R2: 20 pg/mL alcoholic rosemary extract; R30: 30
pug/mL  alcoholic rosemary extract; R40: 40 pg/mL alcoholic
rosemary extract; R50: 50 pg/mL alcoholic rosemary extract.

a-e) Values with different superscripts are significantly different (P<0.05).
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Table 2. Main effect of alcoholic extract of rosemary and storage time on sperm viability, membrane integrity and motility

Progressive motility Viability (%) Membrane integrity

Treatment %) %)
RO 58.35 + 0.77° 69.08 + 0.82° 70.60 + 0.81°
R10 59.40 + 0.77% 69.72 + .82% 71.56 +0.81%
Rosemary (ug/mL) R20 61.20 +0.77% 70.82 +0.82° 73.12 +0.81™
Y (g R30 63.30 + 0.77" 72.07 +0.82% 73.88+0.81%
R40 65.75 +0.77° 73.56 +0.82? 75.72 +0.81°
R50 73.69 +0.81% 71.95 + 0.82%° 73.69 + 0.81%°
T0 79.07 +0.63° 89.29 + 0.67° 90.18 + 0.66°
Storage time () T24 71.20 +0.63° 79.46 +0.67° 80.43 +0.66°
T48 57.97 + 0.63° 66.25 + 0.67° 69.44 + 0.66°
T72 39.97 +0.63¢ 49.81 + 0.67° 52.33 + 0.66°
P-value
Alcoholic extract of rosemary (R) <0.01 <0.01 <0.01
Storage time (T) <0.01 <0.01 <0.01
R xT <0.05 NS’ NS

S o lac Yo pg/mL R30 o5 Lejs, ISl ojlac Yo pg/mL :R20.s,Lejs, JASI o)lac Y+ pg/mL R10 (s bejs, IS o)lac « pg/mL RO
Silesgy So lac O+ pg/mL :R50 «(s,lojg, Ao lac ¥+ pg/mL :R40 (5,35,
o sire glas a0y :NST
P<+1+0) cul o gxe Sglas oaims (jlis alive e Bg,> e
»R0: 0 pg/mL alcoholic rosemary extract; R10: 10 pg/mL alcoholic rosemary extract; R2: 20 pg/mL alcoholic rosemary extract; R30: 30 pg/mL
alcoholic rosemary extract; R40: 40 pug/mL alcoholic rosemary extract; R50: 50 pg/mL alcoholic rosemary extract; TO: evaluation after 0 h; T24:
evaluation after 24 h; T48: evaluation after 48 h; T72: evaluation after 72 h.
¥ ns: not significant
a-e) Different superscripts show significant differences.

@

YTILITY (%)

SPERM M(

24 48 2
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FoC 10 iluopsd (b (g3 8339,k S 528 » (g5lwo s oy 5 55k, (AU 85lae blate J1Y JS
Figure. 1 Interaction effect of alcoholic extract of rosemary and storage time on sperm motility during incubation at
4°C. a-d)Different superscripts show significant differences (P<0.05).
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