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ABSTRACT

The aim of this research was the collection and freezing of honey bee sperm, Apis mellifera, as a trail and evaluating
different semen extenders to improve sperm quality after freeze-thawing process as a first trail in Iran. Semen was
collected using artificial insemination device. In this experiment three different extenders including; egg yolk (TEY),
buffer and 0.5% soybean lecithin (TSLO0.5) and buffer and 2% soybean lecithin (TSL2), were used. Collected semen
samples were evaluated using microscope and then were diluted with extenders. Diluted samples were gradually
cooled in a refrigerator to 5°C and immediately loaded into straws and then frozen in liquid nitrogen. Data were
analyzed using the GENMOD procedure of SAS software and results were expressed as least square means. The
results demonstrated higher (P<0.05) fresh sperm motility in extenders containing egg yolk (4.75+0.14) and 2%
soybean lecithin (4.5£0.2) in comparison to 0.5% soybean-lecithin based extender (4.12+0.12). Also, the average of
cooled motile spermatozoa in TEY and TSL2 based extenders (4.5+0.2 and 4.62+0.12, respectively) was significantly
higher than TSLO.5 based extender (3.87+0.24). Post-thawed sperm motility in TEY (3.6+£0.24) was significantly
(P<0.05) higher than soybean-lecithin based extenders. According to the results of this study, it seems that semen
storage of honey bee using egg yolk and 2% soybean-lecithin based extenders would be an appropriate extender for
artificial insemination in order to accelerate breeding programs.

Keywords: extender, freezing, honey bee, soybean lecithin, sperm.

* Corresponding author E-mail: nehzati@ut.ac.ir Tel: +98 26 32248082



VA0 5l oF 5,Les FY 5,00 el ol pole AR

Sl FYsb Sae sl el sl i
] elie Lo a5 el lbooiiS 5,
oolp prl Gl sl Snle 5 (Sislssd
ST el Gils Wl eaiiS 38, rizmes 0iS
ol S50 5 slozl ooy (Ssd) Ll
WS ke Ty sl an, s bl
W) Gl olge )l SiZe (slbedisS s,
Sl (g uind g € 50055 805 3l dacdg xSl
iy 055U slaglse> 0 il 65l
Holt, 2000; Hopkins & Herr, 2010; ) &louis
00,5 molyd yo olee ol (Emamverdi et al., 2013
(stled Gl 5l oyl clili> Glisyge 55
S S A md 5 (S o ualS
SG obul Coled e g e el Cgd —olexil 5 0 S
Byls i el oS L gl canslie Lae
oslio 5015 528, 51 ooliiasl oyl iy (Pegg, 2007)
Lol 2l ) Loyl 51 il 487 s y5ui5 (52
A5 S Lai 1y sl 5y g Ly g S il
Ermas il o a5l eslaiul gly sege
Lol @l ool slaadbyy lz! 5 Jue 555
Sl aghy (ul Baa gycnlil 0,5 salys pal b
R 9555 )3 )b et Sl e y585 o]
85)5 5 (22,0 ¥ g +10) bgw (uind il sl
CodeS sloazsinl B o e BAS 83, )3 £yenSS
5 Gl g5l wnTd 5o e o oy
Dg g —dlezil 5l

by 5959 g
ol el dole ipte 5 RS 1S
a5 09 5 Jees Loy 5l el 555105 (s
Coddge ol Glaes ;0 (LBjgel 8590 (38 I e
b cuigmo,l 5l ol sl iale;! aloul anl cons o
GlogasS il oo amelsl Jsb 4y oloy 5]
prrel 6391055 5 Hb sloy o sl deee )5
9 SgliS mdn (sl pele (Lhmghy ol o
rSemel v ol Bl b mle
S(s9,See) gl @ g plnil @l 5 sloys;
Pl (535052508 olStalesl d s § JiZle (gus oo * /Y

-

o0

5 &3l el laaslyy sl2l slaylal, 51 (S
slazdl 5 (Slens ot 35 5o o B S
el (Collins, 2000) cowl egias il g p o]
o el dtiassS gl aiile ol glaylse Sl
ond plnl pludl by 595 Wl 5l K 5 S5
S s & el ol ey 3 g e
ol ieadg sla)lid) 5 Jreadys 5l Gads colis
Slapla ;o el 0095 oo p20593 8o Laulgl
Jes ol 5 ol las L83 S ool Lo
8 o2 LS 5 sgaoe slalis g la i ol L
3 bl opS oo Oyse Ghisyee Sole g 5 ool
oy g aSde slayesy 6 8, Sy «Joms o)
oy Jb 5o 5 plewl o o8 g pSir pllie 4o
5 e |y B S SISl s ol
Kaftanoglu & Peng, ) ceul aisle Ko sloog>ge
& Ol Saeg3 «6)lsdo cnl Jo sl b (1984
il 5 Gileopmd aile %00 laol, SO
3 aS golp el sladsli (o ailoslidl cqias
@ g oo ooliinl ol 5l g (eoras mdli ()
ey g ashe b lp rpaln 5 ool
4 bewe cliosgame (IS ol sl b 0g aalgz
5 s lom JU! Ll 5 e y9235 sy 9 ol
ool Las ISl g 8, dalem o 3l ege D]
yon sl (L gy b ogllae Sl g oglla
Lo o 5l ol oo Wl co S29; (0l 9 09 o0
(Cobey, 2007) sjlw lgap Juus j5.3 015 2Mal jo |,
sl D0ild 5SS g sreliage (gilue s
5 i)l b slers 5 (55 sleesys dasly L (IS
WS (oo walp ol ol 5 Jreads sl 1) ol
Sygpo g Caedl cplply (Cobey et al, 2013)
Sy ol e jonis ol Slexil 5 (65l
olge Laa> 5 (goly Mol slaacly o Hoiso
o 45 (S (5950 £ 28, VL ()l b (S
(s Gl ol Sl glen 4 Caglie 2018
5 &b o3k sled Glojen BB S (59,5 590k
il by a5 Jl 5l sbded s Jieads

(Trapy, 2003) cewl igd oo



T e Sl e sty @l sboaisS 3.3, obj )l Kes g olg>ols

00 5wl L Jels pgs 50558, (TEY)
Py BiiS 38, 5 (TSLOB) Lgw pid awys

ol solazw! ((TSL2)

o b g e slacS 5 Gle g 2] Jsax
Table 1. The component and amount of Tris-based
medium composition

Material Amount
1- Tris 191g
2- Citric Acid 958 mg
3- Glucose 263 mg
4- Milli Q water 25 ml
5- Glycerol 11%
6- Streptomycin 32mg
7- Dimethyl sulfoxide 10%
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Figure 1. The collection and artificial insemination
device of honey bee semen and its components.
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Table 2. Least square mean honey bee sperm motility in

different semen extender after cooling (Lsmean + SEM)
Semen Extenders

Parameter

TEY TSLO.5 TSL2
Motility 45% 3.87° 462°
SEM 0.2 0.24 0.12
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TEY (egg yolk- based extender), TSLO.5 (0.5% soybean lecithin-based

extender) and TSL2 (2% soybean lecithin-based extender).® *° Different
superscripts within rows are significantly differences (p<0.05).
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Figure 2. Least square mean honey bee fresh sperm motility in extenders containing egg yolk (TEY), 0.5% soybean

lecithin (TSLO.5) and 2% soybean lecithin (TSL2). 2 Different superscripts in extenders indicated significantly
differences (p<0.05).
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Figure 3. Least square mean of honey bee sperm motility after freezing in extenders containing egg yolk (TEY), 0.5%

soybean lecithin (TSLO.5) and 2% soybean lecithin (TSL2). #® Different superscripts in extenders indicated
significantly differences (p<0.05).
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