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The present study was designed to investigate the efficacy of 

Royal Jelly (RJ) addition in honey-included egg yolk and Tris-citric-

glucose with dimethysulfoxide (DMSO) for the extension of New Zealand 

White (NZW) rabbit buck semen conserved frozen. Fifteen sexually 

mature NZW rabbit bucks, aged 17 months with average body weight of 

3.9 kg, were selected for high quality semen. One hundred and forty 

hybrid nonporous NZW rabbit does, were used for artificial 

insemination (20 does per each experimental group). 

Semen was collected from rabbit bucks, pooled and diluted with 8 

different extenders. Control group had Tris-citric-glucose + DMSO + 

20% egg yolk, while the other 7 experimental extenders were based on 

Tris-citric-glucose with DMSO, 2% pure bee honey and 18% egg yolk 

which were added to diluents (v/v). Royal jelly (RJ) was added in 

increasing concentrations of 0,10, 20, 30, 40, 50 and 100 mg/6ml 

diluents  for extenders 1, 2, 3, 4, 5 , 6 and 7, respectively. Evaluations 

for percentages of progressive motility, dead and abnormal spermatozoa 

were done immediately after dilution and one month of freezing in liquid 

nitrogen. Fertilizing ability was evaluated as pregnancy rate and litter 

size of 20 does inseminated artificially for each extender, which showed 

≥ 50% sperm progressive motility after thawing. Extender contained 10 

mg RJ/ 6 ml diluent showed the best values for motility, dead and 

abnormal spermatozoa, also for pregnancy rate and litter size.  

Conclusively, the results of the present study proved that the 

addition of royal jelly in bee honey-included egg yolk based extenders 

may improve the motility, viability and fertilizing ability of rabbit 

spermatozoa. However, the effect of RJ on NZW rabbit semen quality 

and fertility is concentration dependent. 

 Key words: Honey, egg yolk, extenders, motility, fertilizing ability, 

rabbit, royal jelly, semen. 
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Royal jelly (RJ) is a secretion product of the cephalic glands of nurse 

bees that has been used for centuries for its extraordinary properties and health 

effects (Pavel et al., 2011). Royal jelly is one of the most studied bee products, 

but there still remains much to reveal about its biochemistry and biological 

activity in future research. On the other hand, the chemistry and bioactive 

compounds of RJ are not sufficiently known. Due to its complex composition, 

RJ has a multitude of pharmacological activities (Mărghitas, 2008). On the 

other hand, RJ is collected and sold as a dietary supplement, claiming various 

health benefits because of components like B-complex vitamins such as 

pantothenic acid (vitamin B5) and pyridoxine (vitamin B6). The overall 

composition of RJ is 67% water, 12.5% crude protein (including small 

amounts of many different amino acids) and 11% simple sugars 

(monosaccarides), also including a relatively high amount (5%) of fatty acids. 

It also contains many trace minerals, some enzymes, antibacterial and 

antibiotic components, and trace amounts of vitamin C. However, vitamins A, 

D, E and K are completely absent from RJ (Graham, 1992). RJ has 

immunemodulatory activities (Gasic et al., 2007). 

Sperm cryopreservation is a great challenge, since many sperms are 

irreversibly damaged or present altered functionality after the whole process 

(Mocé and Vincente, 2009). The possible roles of cryoprotectants and 

additives are considered in the context of their putative interactions with the 

sperm plasma membrane (Holt, 2000). Dimethylsulfoxide (DMSO) as a 

cryoprotectant in egg yolk diluents of ejaculated NZW rabbits semen used for 

improving cryopreservation method (Kashiwazaki et al., 2006).Many 

investigators studied the effect of royal jelly on male fertility. On rats, Hassan 

(2009) studied the efficiency of treating the adult male rats with royal jelly in 

drinking water on sexual efficiency. He concluded that, royal jelly is a 

beneficial treatment of male rats especially on sperm count and livability. Yang 

et al. (2012), studied the influence of RJ on the reproductive function of 

pubertal male rats, and concluded that high-dose of oral royal jelly 

administration for 4 weeks adversely affected the reproductive system of 

pubescent male rats, but the unfavorable effects are alleviated to some extent 

by cessation of administration. On rabbits, Elnagar (2010) concluded that RJ 

administration to heat stressed male rabbits can counteract their “summer 

infertility” and improve their physiological status and also for growing rabbits 

(Elnagar et al., 2010). On buffalo, in vitro study by Abd-Allah (2012)showed 

the effect of RJ on the fertilizing ability of buffalo spermatozoa and suggested 

that treating buffalo sperm with 0.4% RJ in combination with heparin is 
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effective not only to induce sperm acrosome reaction but also is effective for in 

vitro fertilizing capacity of the cryopreserved buffalo spermatozoa. 

Royal jelly is safe and effective in the treatment of male infertility; after 

three months of treatment infertile men with RJ increased significantly sperm 

active motility and sperm concentration (Al-Sanafi et al., 2007).  

Further experimentation (in vitro, in animal’s research) and validation 

would be needed to prove any useful benefit and action mechanism of native 

RJ and isolated compounds as well. Data on adding RJ to rabbit semen 

extenders are not available in the reviewed literature. 

Therefore, the aim of the present work is to study the effect of royal jelly 

addition to pure bee honey with egg yolk based extender on motility, viability, 

abnormalities and fertilizing ability of NZW rabbit semen stored in liquid 

nitrogen. 
 

MATERIALS AND METHODS 
 

The present study was carried out during winter season, 2012/2013 

(December 2012, January 2013 and February 2013) at the Intensive Rabbit 

Production Unit, Faculty of Agriculture, Ain Shams University, Cairo, Egypt. 

Among seasons of the year in Egypt, winter season- with average air 

temperature and relative humidity of 15
o
C and 76%, respectively- showed 

good semen quality (El-Sherbiny, 1987). 

Experimental animals:   

Fifteen sexually mature New Zealand White rabbit bucks, aged 17 

months with average body weight 3.9 kg, were selected for high quality 

semen ( reaction time < 2 minutes, color white only, volume ≥ 0.2 ml, 

density creamy and milky only, concentration > 60 million/ml semen, dead-

sperm percentage < 20%, and sperm abnormalities <20%).  For testing the 

fertilizing ability of frozen diluted semen, 140 hybrid nonporous-females at a 

Private Rabbit Farm, Kalioubia, Egypt, were used in the experiment (20 

females per each experimental group). All experimental animals were housed 

individually in flat deck cages and fed a commercial concentrate pelleted diet 

according to their reproductive condition according to NRC (1977) and fresh 

water was provided ad libitum. 

Semen collection and evaluation:  

Semen was collected from each buck twice weekly using an artificial 

vagina. Two female rabbits were used as a teaser. Immediately after semen 
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collection, gel plug was removed. Only ejaculates with white color and good 

mass motility (≥3 on a 0–5 scale) were used for semen manipulation. Then, 

semen from ten bucks was pooled together as described by Safaa et al. (2012). 

The parameters were examined to evaluate semen quality of rabbit bucks as 

described by El-Sherbiny (1987) and Madhuri et al. (2012). Pooled semen was 

diluted by adding one volume semen to five volume extender at 37
o
C.  

Percentages of sperm motility, dead and total abnormalities of 

spermatozoa were evaluated immediately after semen extension, and one 

month later after conservation in liquid nitrogen. All data registered for these 

physical semen characteristics were done in triplicates. 
 

Semen dilution: 

Tris-citric-glucose with 1.75 M DMSO, as described by Vincente and 

Viudes-de-Castro (1996) was used in the present study. Tris-citric-glucose was 

the basic diluent and had the following composition: 0.25M of Tris buffer        

(hydroxylmethyl) aminomethan, 0.87M of citric acid monohydrate, 0.47M 

D(+) glucose, 100000 IU penicillin and 100mg streptomycin sulfate (Viudes-

de-Castro and Vicent, 1996 and Si et al., 2006), All previous components were 

dissolved in glass bid stilled water and completed total volume to 100 ml.  

Unpublished data revealed that addition of bee honey in concentrations 

of 2 and 3%honey toegg yolk with Tris-citric-glucose + DMSO diluents 

showed that the best values for motility, livability and abnormalities, also for 

pregnancy rate and litter size after thawing. A preliminary work was done and 

demonstrated that addition of 2% honey to the previous extender showed the 

best results than addition of 3% honey. In the present study, the diluent used 

contained Tris-citic-glucose + DMSO + 18% egg yolk + 2% bee honey. 

Semen was collected from fifteen sexually mature NZW rabbit bucks 

(720 ejaculates were used in the present study), pooled and diluted with 8 

different extenders. Control group had Tris-citric-glucose + DMSO + 20% egg 

yolk. While the other 7 experimental extenders were based on Tris-citric-

glucose with DMSO, 2% pure bee honey and 18% egg yolk which were added 

to diluents (v/v). Royal jelly (RJ) was added in increasing concentrations of 0, 

10, 20, 30, 40, 50 and 100 mg/6ml diluents for extenders 1, 2, 3, 4, 5, 6 and 7, 

respectively. 
 

Semen freezing:  

Semen freezing was performed with RJ and honey-included egg yolk 

extenders as described by Mocé and Vincente (2009). Semen freezing was 
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performed with extenders as follows: Directly after semen dilution, diluted 

semen vials  was kept in a glass of water at 37
°
C, so that diluted semen level in 

vials kept below the surface of water; then, quickly the vials of diluted semen 

were transferred in a refrigerator to be cooled down to +5°C. Extended semen 

was left at 5°C for 45-60 minutes. Vials were stirred well by applying a 

rotative motion before backing. The extended semen was sucked immediately 

into 0.5 ml cooled French straws. The straws were filled incompletely so that a 

column of air 0.5-1 cm in length was left in each straw. The straws were then 

plugged by pressing their free end into a ½ cm thick layer of polyvinyl alcohol 

powder. The plugged straws were put into a glass of water maintained at 4-5°C 

to remove excess of powder and to ensure good plugs.  

After the completion of packing, the straws were removed from the water 

glass and placed in a horizontal position into a special cooled rack; then, the 

rack was transferred quickly into a rectangle foam box which contain liquid 

nitrogen at a height of about 1cm,  where the straws were exposed to nitrogen 

vapor for 8 minutes as follows: one minute at about 10 cm distance above the 

surface of the liquid nitrogen, 4 minutes at about 8 cm distance above the 

surface of the liquid nitrogen, 3 minutes at about 3 cm distance above the 

surface of the liquid nitrogen, then straws removed from the rack and dipped 

directly into the liquid nitrogen canister. 

The period between semen extension and completion of semen freezing 

don’t exceed 90 minutes as semen pH dose not became stable until 60-90 

minute from the start of dilution. 
 

Examination of frozen-thawed semen:  
Frozen straws were thawed in a water bath at 37°C for 30 seconds (Si 

et al. 2006).After thawing, semen samples were examined for percentage of 

progressive motility, dead and total abnormal spermatozoa. 
 

Artificial insemination:  
Females chosen for insemination were thought to be sexually receptive 

(had red color of vulva lips). In order to induce ovulation, females were 

injected intramuscularly with 0.3 ml receptal (GnRH analogue, 1.26μg of 

busereline acetate; Intervet, Cairo, Egypt). Thawed diluted semen showed 

progressive motility less than 50% didn’t use for AI. Then, each doe was 

inseminated artificially with 0.5 ml diluted semen (containing approximately 

30.26 million sperms) just after GnRH injection. Pregnancy was detected by 

trans-abdominal palpation 14 days post-insemination to determine pregnancy 
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rate (PR). Litter size (LS) was determined for each doe directly after 

kindling. 
 

Statistical analysis: 

Analysis of variance was performed using SAS program (SAS, 2011) to 

test the significance of treatments using one way ANOVA. Differences 

among experimental groups were tested by Duncan’s Multiple Range test 

(1955). The statistical model was: 

Yij = µ + ti + eij 

Where: Yij is the observation of the studied trait of j
th

 animal of i
th

 treatment, 

µ is the overall mean, tiis the fixed effect of treatment (I = 1, 2, ……), eijis 

the individual error. 

For pregnancy rate trait, catmod and Chi-Square test for homogeneity 

of variance was performed using SAS program (SAS, 2011). 

RESULTS AND DISCUSSION 

1- Physical semen characteristics of diluted NZW rabbits semen before 

and after freezing: 

The effect of RJ on some physical characteristics of diluted NZW rabbit 

semen before and after freezing are represented in Table 1. More than 88% of 

spermatozoa were found motile for semen extended with 10 mg RJ / 6 ml 

diluent (equal to 1.67 mg RJ/ 1 ml diluents) vs 83% for 2% honey extender 

and 53% for the basal extender of Tris-citric-glucose-DMSO+ 20% egg yolk. 

The differences in percentage of progressive motility were significant at 

P≤0.05 (Table, 1). Values of progressive motility after thawing for the eight 

extenders varied in a descending manner for the ascending concentrations of 

RJ. On the other hand, progressive motility before freezing showed unclear 

differences among the experimental groups, The RJ extenders showed higher 

values compared with both basal extender and 2% honey extender. 

The higher concentrations of RJ more than 10 mg / 6 ml diluent did not 

sustain the motility of diluted rabbit semen after freezing suggesting that 

theeffect on sperm motility might be dependent on concentration. Abd-Allah 

(2012) suggested that treating buffalo sperm with 0.4% RJ in combination 

with heparin increased active motility of spermatozoa. 

The current results showed that adding RJ to extenders may improve 

their capacity as a cryoprotectant for rabbit spermatozoa. The action 

mechanism of RJ effects on sustaining the improvement of spermatozoa  
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quality among a period of conservation in liquid nitrogen is unclear. Further 

experimentation in vitro and validation would be needed to prove any useful 

benefit and action mechanism of native RJ. 

The impact of adding RJ to rabbit semen extenders was studied on 

viability and sperm abnormalities immediately after dilution and after 

thawing (Table, 1).Values obtained for both percentages of dead sperms and 

abnormalities immediately after dilution were low and the differences among 

experimental groups were lower for RJ extenders compared with those 

without RJ. However, adding honey to rabbit semen extenders decreased 

percentages of dead and abnormal spermatozoa after freezing and thawing. 

The differences were significant (P≤0.05) and may be concentration 

dependent. progressive motility, lower dead and lower abnormal spermatozoa 

compared to the other experimental groups. Therefore, based on the present 

results, the inclusion of RJ to honey-egg yolk based extenders was found to 

sustain both sperm motility and livability.  
 

2- Fertilizing ability of frozen NZW rabbit semen:  

The effect of RJ on fertilizing ability of frozen NZW rabbit semen are 

given in Table 1. The results obtained for pregnant females inseminated 

artificially with diluted semen of the seven previous groups after one month 

of conservation in liquid nitrogen were 12, 16, 18, 15, 14, 13 and 11/20, 

respectively (Table, 1). Values of litter size were 5.8, 6.8, 7.4, 7.0, 6.0, 5.8 

and 5.2 litters/doe, respectively. The differences between extenders in semen 

fertilizing ability were highly significant (P≤0.001).The better values for 

fertilizing ability parameters were for the concentration of 10 mg RJ/6 ml 

diluent. Abd-Allah (2012) studied the effect of RJ on fertilizing ability of 

buffalo spermatozoa in vitro, and suggested that treating buffalo semen with 

0.4% RJ in combination with heparin is effective not only to induce sperm 

acrosome reaction but also for in vitro fertilizing capacity of cryopreserved 

buffalo spermatozoa. 

Cryopreservation induces sublethal damage to the spermatozoa, thereby 

reduce their fertile life (Mocé and Vincente, 2009). The present study revealed 

that addition of RJ to semen extenders may improve diluted rabbits semen 

characteristics in a dose dependent manner. The effects of RJ on spermatozoa 

quality and fertilizing capacity may be attributed to the effect of RJ containing 

motility stimulants such as adenosine and adenosine monophosphate (AMP) N 

(1)-oxide), which are already known to enhance the motility of sperm by an 

inhibiting cAMP at the level of the sperm tail and stimulated the phosphorylation 
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of not only mitogen-activated protein kinase (MAPK) but also that 

cAMP/calcium – response element – binding protein (Vijayaraghavan and 

Hoskins, 1981; Parrish et al., 1988; Fraser and Duncan, 1993).  

The results of the present study showed that addition of RJ to rabbits 

semen extenders improved sperm motility, viability and fertilizing ability of 

diluted rabbits semen stored frozen in liquid nitrogen and may improve 

cryopreservation of rabbits spermatozoa. These results showed that addition 

of RJ to honey-included egg yolk extenders could be used for the 

conservation of diluted rabbit semen using freezing techniques.  

In conclusion, the results of the present study suggested that the addition of 

royal jelly in bee honey-included egg yolk based extenders improved the 

motility, viability and abnormalities of rabbit spermatozoa and may improve 

cryopreservation of rabbits spermatozoa. However, this effect is 

concentration dependent and higher concentrations of RJ have negative effect 

on semen quality or fertilizing ability. Further studies are needed and 

recommended for verifying the present results, particularly under summer hot 

conditions in Egypt. 
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فى مخففات صفار البيض المتضمنة لعسل النحل على  تأثير الغذاء الملكى

 الحركة و الحيوية و القدرة الإخصابية للحيوانات المنوية المجمدة

فى الأرانب   

 
 أحمد محمد الشربينى

.مصر –القاهرة  –جامعة عين شمس  –كلية الزراعة  –قسم الإنتاج الحيوانى   

 

صممت هذه الدراسة لتوضيح فعالية إضافة الغذاء الملكى إلى العسل المتضمن لصفار 

جلوكوز فى وجود أو عدم وجود الداى ميثيل -ستريك-البيض و مخفف التريس

لغرض تخفيف الحيوانات المنوية للأرانب النيوزيلندى الأبيض و  DMSOسلفوكسيد 

كجم  9.3شهر و وزن  51وزيلندى عمر ذكر أرنب ني 51تم إختيار . حفظها مجمدة

اضافات  8تم جمع و خلط السائل المنوى و تخفيفه ب . لأعلى جودة للسائل المنوى

+  DMSO+ جلوكوز -ستريك-المجموعة الضابطة خففت بمخفف التريس. للمخفف

على ( حجم/ حجم)صفار بيض، بينما تم وضع الإضافات التجريبية الأخرى % 02

% 58عسل نحل نقى و % 0و  DMSOجلوكوز فى جود -ستريك-مخفف التريس

و  2( مل مخفف 6/ ملجم )تم إضافة الغذاء الملكى بتركيزات متصاعدة . صفار بيض

على  1و  6و  1و  0و  9و  0و  5للإضافات   522و  12و  02و  92و  02و  52

لمنوية يوانات اتم تقييم النسب المئوية للحركة التقدمية للحيوانات المنوية و الح. التوالى

الميتة و الحيوانات المنوية الشاذة بعد التخفيف مباشرة و كذلك بعد شهر من الحفظ 

تم تقدير القدرة الإخصابية المتحصل عليها من تلقيح عدد . مجمدا فى النيتروجين السائل

إضافة، كمعدل الحمل و عدد الخلفة لكل أم ،  تم فقط استخدام الإضافات / أنثى  02

حركة تقدمية للحيوانات المنوية بعد الإسالة فى التلقيح % 12 ≤التى أظهرت 

 6/ مجم غذائ ملكى  522و أظهرت النتائج أن الإضافة المحتوية على . الإصطناعى

و أقل نسبة شواذ للحيولنات  مل مخفف كانت أفضل قيم للحركة التقدمية و الحيوية

 .  أم/ المنوية، أيضا تحسن معدل الحمل و عدد الخلفة 

يتضح من نتائج هذه الدراسة أن إضافة الغذاء الملكى فى الإضافات  :وصيةالت

للمخففات المشتملة على صفار البيض و عسل النحل من الممكن أن يحسن حركة و 

مع ذلك، فإن هذا التأثير مرتبط بالتركيز . حيوية و القدرة الإخصابية للحيوانات المنوية

لكى تؤثر سلبيا عل جودة السائل المنوى و قدرته و أن التركيزات العالية من الغذاء الم

 .الإخصابية و قد تحسن عوامل الحفظ الحيوية للحيوانات المنوية للأرانب


