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Background: The increased curiosity in natural nutraceuticals has led to the 
investigations into the effects of dietary supplements on animal reproductive 
performance.
Objective: The study aimed to determine the impact of consuming honey and 
date molasses on reproductive hormone levels, blood glucose and testicular 
histopathology in male New Zealand White rabbits.
Methods: 15 male rabbits were selected at random and divided into three 
groups (n=5 rabbits each) as follows: the control group (G1), date molasses 
group (G2, 1 g/kg), and honey group (G3, 1 g/kg), which were administered 
orally over 45 days. We analyzed the follicle-stimulating hormone, luteinizing 
hormone, testosterone and blood sugar levels at 0, 15, 30 and 45 days. The 
testicular tissues were tested by using histological examination following the 
experiment.
Findings: The results showed significant increases (P<0.05) in the levels 
of follicle-stimulating hormone, luteinizing hormone, and testosterone in 
G2 and G3 as compared to G1 and the strongest hormonal response was 
observed in the honey group. G2 and G3 significantly elevated the level of 
blood glucose but the levels were normal. G1 showed a normal testicular 
architecture, G2 showed moderate degenerative alterations and G3 showed 
modest changes with retained spermatogenesis via histopathological 
examination.
Conclusions: Honey and date molasses of honey enhanced reproductive 
hormone profiles but honey had better results in stimulating hormonal 
activity and maintaining healthier testicular tissues. These findings justify 
the use of honey as a safe and effective dietary supplement to boost male 
procreation in rabbits.

Introduction    
Natural food supplements have aroused much interest in the 
enhancement of reproductive functioning in animals. Dates 

molasses and honey have also found their way as preferred 
foods in enhancing hormonal and reproductive functioning 
of male rabbits (bucks). A very good enterprise to get the 
necessary carbohydrates to the body is date molasses that is 
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made out of dates and is an excellent source of minerals (iron, 
potassium, and calcium), antioxidants. They are required to 
provide energy and spermic production as well as protection 
against oxidative stress (Al-Farsi and Lee, 2008; Hegazi et al., 
2022). Recently, it was discovered that date molasses can be 
used to enhance reproductive health since it improves semen 
quality and the fertility rates (El-Aziz et al., 2023). Honey 
is made by bees and is characterized by the complicated 
combination of vitamins, minerals, enzymes, carbohydrates, 
and antioxidants. Definite improvements in the sperm 
quality and the levels of reproductive hormones have been 
demonstrated in several animal species, especially rabbits 
(Nasr and Al-Khalifa, 2012; Mardani et al., 2021). Bioactive 
compounds in honey which can potentially alleviate oxidative 
stress to a large extent and improve reproductive health 
include flavonoids and phenolic acids (Khan et al., 2023). 
Also, honey has been reported to increase the reproductive 
success of male rabbits through enhancing testosterone 
levels and libido (Tartibian and Maleki, 2012). The increasing 
population of men who are infertile is a large concern to the 
society and the economy, and we should make some effort 
to improve reproductive performance (Boivin et al., 2007). 
According to research, some of the factors that could lead 
to male reproductive issues include lack of proper nutrition 
and oxidative stress (Plas et al., 2000; Petrelli and Mantovani, 
2002). Their potential is rather high, as it was possible to use 
honey and date molasses as natural nutraceuticals to enhance 
the reproductive performance of male rabbits. The present 
study focuses on the effects of adding date molasses and 
honey to the diets of the male rabbits on their reproductive 
abilities and the amount of the hormones in their bodies. 
The concept is that these natural materials will enhance 
the quality of sperms, libido, and make bucks more fertile 
in general. This research will aim at explaining the impacts 
that might result in more sustainable farming practices and 
hence augmenting efficiency of producing rabbits and food 
security.

Materials And Methods

Ethical statement
The current study was carried out according to a rule and the 
guidelines of the animal care and use committee / College of 
the Veterinary Medicine, University of Basrah (The approval 
number:  99/37/2025). 

Experimental Study
This study was undertaken at Basrah University’s College 
of Veterinary Medicine, specifically within the Department 
of Surgery and Obstetrics. The study was approved by the 
Ethics Committee of the University of Basrah’s College 
of Veterinary Medicine (BCVM) and was conducted in 

accordance with its animal welfare guidelines. There were 
15 New Zealand White (NZW) rabbits used, all between 
the ages of 6 and 12 months and weighing between 2000g 
and 2500g. The experiment lasted for 60 days. For the first 
two weeks, the rabbits were kept in conventional cages by 
themselves and under the same circumstances for hygiene 
and management. During this time, the rabbits underwent 
screening and deworming with Ivermactin (Ivomec 1%, 
0.2 mg/kg SC; India) to eliminate endo and ectoparasites.  
(Ibrahim et al., 2025)
  The rabbits were put into three groups at random. Group G1 
(n=5) was the control group and did not get any supplements. 
Group G2 (n=5) got 1g/kg of date molasses every day by 
mouth, and Group G3 (n=5) got 1g/kg of honey every day 
by mouth through a syringe in the morning (Anyakudo et 
al., 2015). At four different times (0, 15, 30, and 45 days), 
blood tests were done on each group to check for follicle-
stimulating hormone (FSH), luteinizing hormone (LH), 
and testosterone levels, as well as blood sugar levels. 

Blood Collection
At the correct  times, 3 ml of blood were taken from each 
rabbit’s from the marginal ear vein of the bucks. The 
serum was separated from the collected blood through 
centrifugation at 5000 rpm for 15 minutes and subsequently 
stored at -20 °C until analysis.

Hormonal Assay
The concentrations of testosterone, LH, and FSH in the 
serum obtained from cardiac blood samples were measured 
using enzyme immunoassay methods with commercially 
available ELISA kits (Cosmo Bio Co., USA Inc.). All 
hormone assays were conducted uniformly across groups 
to minimize inter- and intra-assay variations that could 
influence results.

Testicular Extraction and Histology
All subjects underwent surgical castration (orchidectomy) 
under mild general anesthesia induced by a combination 
of Medetomidine (1 mg/kg) and Ketamine (100 mg/ml), 
administered intramuscularly at dosages of 0.25 mg/kg 
and 13 mg/kg, respectively (Orr et al., 2005; Jassim et al., 
2023; Abduljaleel et al.,2025). Following surgery, testicular 
tissues were collected and processed at the Histopathology 
Laboratory in the Department of Pathology at Basrah 
University. The tissues were initially washed in running tap 
water, followed by dehydration through a graded series of 
ethanol (70%, 80%, 90%, and 100%), and then cleared in 
xylene. Tissue samples were infiltrated with molten paraffin 
wax at 58°C, embedded in wax, and sectioned to a thickness 
of 5μm using a rotary microtome (Semi-automated Rotary 
Microtome Wetzlar, Germany). The histological sections 



153

Abduljaleel et al.                                                                                                                Influence of Date Molasses and Honey on Reproductive...

were stained with Hematoxylin and Eosin (H & E) for 
examination (Chan, 2014; Mohsin et al.,2025).

Statistical Analysis
Data were analysed statistically using one-way ANOVA 
followed by Student-Newman-Keuls multiple range tests, 
with significance determined at P < 0.05 (Field, 2006).

Results 

The present research examined the impact of a honey and 
date molasses diet on male reproductive function in male 
rabbits, measuring hormone levels and blood glucose levels. 
The findings indicated a significant elevation (P<0.05) in the 
hormone FSH levels in the second group (G2) at 30 and 45 
days compared to the 15 and 0-day intervals within the same 

group, as well as a significant increase (P<0.05) in the same 
hormone relative to the control group (G1) during the 30 and 
45-day periods. Also, the results showed that the hormone 
FSH levels were significantly higher (P<0.05) in the third 
group (G3) at 15, 30, and 45 days compared to the baseline 
(0 days) in the same group. Also, when compared to the 
control group (G1), there was a significant rise (P<0.05) in 
the hormone at the 15, 30, and 45-day marks. In the second 
group (G2), there is a significant increase (P<0.05) in LH 
hormone at 15, 30, and 45 days compared to day 0 within the 
same group. There is also a considerable increase (P<0.05) in 
LH hormone at 15, 30, and 45 days compared to the control 
group. Furthermore, the LH hormone in the third group 
(G3) exhibited a substantial rise (P<0.05) at 15, 30, and 45 
days compared to day 0 between the same group and the 
control group. A considerable rise (P<0.05) in testosterone 
levels was seen in the second group (G2) and third group 
(G3) at 30 and 45 days compared to days 0 and 15 among the 
same groups and the control group (Table 1). 

Table 1: Effect of date molasses and honey on hormone (FSH, LH and testosterone) in male rabbits
Groups Time after treatment/days

0 15 30 45

FS
H

 m
lU

/
m

l 

G1 0.23± 0.09 a 0.27± 0.33 a 0.31± 0.05 a 0.35± 0.18 a
G2 0.29± 0.11 a 0.40± 0.35 a 0.51± 1.22 b 0.68± 1.32 ab

G3 0.25± 0.16 a 0.52± 0.41b 0.65± 1.39 b 0.74± 1.45 ab

LH
 m

lU
/

m
l

G1 0.08± 0.023 a 0.09± 0.11 a 0.10± 1.06 a 0.12± 1.09 a
G2 0.07± 0.25 a 0.18± 0.52 b 0.53± 0.88 b 0.87± 1.22 ab

G3 0.08± 0.60 a 0.34± 0.24 b 0.67± 1.62 b 0.88± 1.53 ab

Te
st

os
te

ro
ne

 
ng

 / 
dl

 

G1 2.21± 0.13 a 2.35± 0.23 a 2.38± 0.16 a 2.40± 0.19 a
G2 2.25± 0.24 a 2.6± 0.16 a 3.8± 0.77 b 4.4± 1.11 ab

G3 2.27± 0.17 a 2.8± 0.18 a 4.2± 0.78 b 5.4± 1.27 ab

Conversely, the blood glucose levels exhibited a substantial 
rise (P<0.05) in groups G2 and G3 at 15, 30, and 45 days 
compared to the control group G1 and day 0 of the same 

groups; nonetheless, the blood glucose levels remained 
within the normal range for the experimental animals (Table 
2).

Table 2: Effect of date molasses and honey on blood glucose in male rabbits
Groups Time after treatment/days

0 15 30 45

G
lu

co
se

  
m

ea
su

re
m

en
t  G1 70± 0.25 a 76± 0.27 a 77± 0.44 a 68± 0 48 a

G2 72± 0.24 a 120± 0.48 b 130± 0.88 ab 150± 1.02 ab

G3 75± 0.53 a 135± 0.49 b 140± 0.76 ab 155± 1.18 ab

The histological examination findings, after laboratory 
analysis of the samples, indicated no histopathological 
alterations in the testes of male rabbits in the control group 
(G1), with normal seminiferous tubules seen (Figure 1). 
The second group (G2) treated with molasses exhibited 
haemorrhage in the interstitial tissue, congested and dilated 

blood vessels, subcapsular oedema, thickened capsules, and 
vacuolated epithelium of the seminiferous tubules (figures 
2 and 3). Additionally, the histological alterations seen in 
the third group (G3) treated with honey included minor 
vacuolation, little haemorrhage in the interstitial tissue, 
congested blood vessels, and normal spermatogenesis 
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(figures 4 and 5). 

Figure (1): Histopathological section of control male rabbit testis 
group (G1), showing normal seminiferous tubules (H&E stain 
10x).

Figure (2): Histopathological section of testis group (G2) treated 
with date molasses, shows haemorrhage in interstitial tissue (A), 
congested and dilated blood vessels (B) (H&E stain 10 ×).

Figure (3): Histopathological section of testis group (G2) treated 
with date molasses, shows subcapsular oedema (A), thickness in 
capsules(B), vacuolated epithelium of the seminiferous tubules   
(C) (H&E stain 10x).

Figure (4): Histopathological section of testis group (G3) treated 
with honey, showing mild vacuolation (A) (H&E stain 10x).

 

Figure (5): Histopathological section of testis group (G3) treated 
with honey, shows mild haemorrhage in interstitial tissue (A), 
congested blood vessels (B), normal spermatogenesis (C) (H&E 
stain 10x).

Discussion

 This study investigated the effects of dietary supplementation 
with date molasses and honey on the reproductive hormonal 
profile, blood glucose levels, and testicular histopathology 
in male New Zealand White rabbits. The results corroborate 
the concept that natural nutraceuticals, including honey and 
date molasses, may influence reproductive hormone levels 
and testicular function, with honey demonstrating superior 
effects relative to molasses.
The significant increase in the levels of FSH observed in 
both the treatment groups (G2 and G3) beyond day 15, 
especially days 30 and 45, points to increased stimulation of 
the hypothalamic-pituitary-gonadal axis. FSH has a role in 
spermatogenesis in which it triggers Sertoli cells within the 
seminiferous tubules. The fact that the higher FSH levels in 
G2 and G3 compared with the control group (G1) is related 
to previous studies that indicate the potential of some natural 
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products rich in antioxidants and some trace nutrients to 
enhance endocrine activity and testicular development 
(Nasr and Al-Khalifa, 2012; Hegazi et al., 2022). Luteinizing 
hormone (LH) levels increased significantly in both treated 
groups after administration of the supplements at all times. 
This implies that Leydig cells were more active and produced 
more testosterone. This finding is important because the 
testosterone production that is induced by LH is required 
to promote the development and upkeep of male secondary 
sexual traits and sperm development. It is the consistency 
of this reaction in both groups, especially G3 (honey) that 
brings out the importance of bioactive compounds in honey 
in the stimulation of reproductive hormones (Tartibian 
and Maleki, 2012). The amount of testosterone on the days 
30 and 45 that increases significantly in both G2 and G3 
and slightly in honey demonstrates that these supplements 
do improve the reproductive health of men. Testosterone 
plays a very important role in libido, spermatogenesis, 
and testicular tissue maintenance. The results indicate that 
regular honey or molasses intake can improve androgen 
synthesis and reproduction that other research studies 
have already proven (Mardani et al., 2021; El-Aziz et al., 
2023). In conjunction with the changes in hormones, the 
level of blood glucose in the two treatment groups showed 
significant statistical increase at days 15, 30 and 45 compared 
to their baseline and the control group. However, the 
levels were still in the physiological range of rabbits, which 
indicated that carbohydrate concentration in honey and 
molasses augmented the accessibility to energy without 
hyperglycemia. This might have helped increase metabolic 
needs associated with increased reproductive activity. The 
impact of these supplements on tissues was explained by 
the histopathology. The standard testicular architecture was 
observed in control group (G1), however, G2 (date molasses) 
exhibited numerous pathological changes such as subcapsular 
oedema, haemorrhage, thickened capsule, congested arteries 
and vacuolated seminiferous epithelium. Such findings 
were consistent with the reports of other studies (Salman 
et al., 2013). These changes could reflect the dose-related or 
compound-specific development of cytotoxicity connected 
to the concentrated molasses possibly through excessive 
sugar fermentation or metabolic products. G3 (honey), on 
the contrary, showed few changes in histology, with small 
interstitial haemorrhage and vacuolation predominantly, 
but spermatogenesis was largely intact. This proves that 
honey is more harmonious and biocompatible on testicular 
tissue. The results indicate that honey and molasses are 
equally useful in raising reproductive hormone levels but 
honey supplementation is more beneficial in maintenance 
of testicular integrity and normal spermatogenic activity. 
This can be attributed to the synergetic antioxidant, anti-
inflammatory and metabolic benefits of bioactive compounds 
of honey, e.g., flavonoid, phenolic acids and enzymes.

Conclusions and Recommendations

The proposed research demonstrates the possible benefits 
of honey and date molasses as natural dietary interventions 
in improving male reproductive performance. Honey, 
specifically, exhibited better hormonal and histological 
performances hence it is a better candidate to be applied in 
the future in breeding of rabbits and fertility of livestock. 
Nevertheless, the negative histological outcomes of molasses 
should be evaluated by doing additional research on the ideal 
dosage and safety in the long term. The following research 
ought to investigate alternative dosages, prolonged therapy 
and fertility results like mating achievement and offspring 
sustainability to comprehend the practicality of the results in 
animal production networks.
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