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1. Introduction 

The use of plants, plant extracts, and folk remedies 

for the treatment of human diseases has been known as 

traditional medicine. It has been approved that the main 

components of traditional materia medica are herbs, 

which are the main forms of life on earth. It is 

estimated that there are about 350,000 species of 

existing plants (including seed plants, bryophytes, and 
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Abstract 

The use of plants, plant extracts, and folk remedies for the treatment of human diseases has been known as 

traditional medicine. It is approved that the use of herbal medicine dates far back to 60,000 years ago in Iraq. 

This study aimed to investigate the possible effects of pomegranate and palm pollen, as two powerful herbal 

remedies with antioxidant, anti-inflammatory, and anti-bacterial effects, on fertility in the male rabbits.  A total 

of 15 healthy New Zealand White male adult rabbits were randomly assigned to three groups (n=5 in each 

group). Group A: 5 rabbits did not receive herbal treatment (control group). Group B: 5 rabbits were treated 

with palm pollen at a dose of 2 g by oral gavage daily. Group C: 5 rabbits were treated with pomegranate peel (2 

g) treated by oral gavage daily. All animals were euthanized 90 days after the beginning of the experiment. 

Following the euthanasia, the testis was removed. For sperm recovery, the epididymis was dissected from the 

testicles and the tail of the epididymis was minced in the sperm washing medium and incubated for 15 min in an 

atmosphere of humidified 5% CO2, 95% The samples were evaluated by using computerized semen analyzer 

apparatus (CASA). After 90 days, the treated groups with palm pollen and pomegranate peel (groups B and C) 

demonstrated a significant increase in the sperm concentration, compared to group (A). Moreover, the recorded 

data revealed that the sperm concentration in group C was significantly higher than that in group B. The study 

indicated that the total sperm motility was increased significantly in groups B and C, as compared to that in the 

control group, while the total sperm motility in group C increased significantly, compared to group B. The 

histological evolutions signified that in the control group, the epithelial of seminiferous tubules were at different 

stages of spermatogenesis, the spermatocytogenesis (primary and secondary) with the spermogenesis 

(spermatids) were found in a cluster at the cavity of the tubule. Furthermore, the results of histological 

evaluations in groups B and C were distinguished by a significant augmentation of the seminiferous tubules with  

primary and secondary spermatocytes, as well as some degrees of spermogenesis (round spermatids), compared 

to group A. Moreover, increased angiogenesis was observed in groups B and C. In conclusion, the results 

pointed out that herbal remedies have a significant effects in the treatment of reproductive disorders.  
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ferns), among which 287,655 species have been 

identified as of 2004 (1). Both the terms botanical 

medicine and phytomedicine are the synonyms of 

herbal medicine (HM) which are referred to the use of 

herbs, herbal materials, and extracts to cure human 

disease (1).  

Different parts of medicinal plants, seeds, berries, 

roots, leaves, fruits, bark, and flowers are used as 

herbal remedies. While in some cases, the whole plant 

may be used as a therapy. Nearly about 5,000 years 

ago, the Sumerians described the use of plants, such as 

laurel, caraway, and thyme, as the proper treatment for 

some infectious diseases. Nonetheless, it is approved 

that the pioneers of herbal medicine lived in the Middle 

East. It dates far back to 60,000 years ago in Iraq.  

Despite the long history of herbal medicine and its 

effective use, since the creation of conventional 

medicine over the past century, practitioners have been 

presented with serious challenges in this regard due to 

the lack of scientific evidence about the effectiveness 

of herbal remedies (1).  One of the most important 

features of herbal plants is their antioxidant, anti-

inflammatory, and anti-bacterial effects.  Pomegranate 

and Palm pollen are two powerful herbs in terms of 

antioxidant, anti-inflammatory, and anti-bacterial 

properties.  

Pomegranate peel is a highly nutritive by-product of 

pomegranate fruits. It has antibacterial, anti-oxidants, 

anti-cancer activity, anti-atherosclerotic, and wound 

healing properties (2-4). It is a great source of bioactive 

compounds, such as flavonoids, polyphenols, 

ellagitannins compounds (gallic acid, ellagic acid, 

punicalagin, punicalin, luteolin, quercetin, kaempferol, 

glycosides, and pedunculagin), minerals (calcium, 

phosphorus, nitrogen, potassium, magnesium, and 

sodium), and polysaccharide (5, 6). The pomegranate 

peel has the highest antioxidant activity, as compared to 

other parts of pomegranate fruit (7, 8). Moreover, 

pomegranate seeds, which are very important parts of 

pomegranate fruit, contain oil, lipid, and protein (9).  

The pomegranate oil is an excellent source of 

unsaturated fatty acids. The physicochemical 

compounds have a major role to play in the treatment 

of various disorders and diseases (10-13). Pomegranate 

seeds are a good source of juice and oil, containing 

12%-20% oil of the total seed weight of the 

pomegranate. The extracted oil of pomegranate seed is 

an excellent source of fatty acid (polyunsaturated) and 

lipids, such as linoleic, oleic acid, linolenic, punicic 

acid, palmitic acid, and stearic acid (9, 14). It also 

contains pectin, crude fibers, minerals, vitamins, 

sugars, protein, sex steroids, polyphenols, and 

isoflavones (6, 15). 

On the other hand, palm pollen contributes to the 

improvement of male fertility. It contains estrogenic 

substances and estrone, in addition to other nutrients, 

such as proteins, essential non-essential amino acids, 

sugars, vitamins, minerals, estrone, estradiol, beta-

sitosterol, mino-esterol, cholesterol,   as well as five 

types of flavonoids (16). The most important functions 

of palm pollen are antioxidant activities. Moreover, 

palm pollen improves the levels of testosterone and 

estrogen. It also stimulates the ovaries, containing 

estrogen which has multiple effects on ovulation (17, 

18). 

One of the most daunting changelings presented to 

humans and animals is infertility. Herbal remedies have 

been applied to cure this problem since the creation of 

human beings. In light of the aforementioned issues, 

the present study aimed to investigate the possible 

effects of pomegranate and palm pollen, as two 

powerful herbal remedies with antioxidant, anti-

inflammatory, and anti-bacterial effects, on fertility in 

male rabbits.  

2. Materials and Methods 

2.1. Plant Materials and Study Design  

Pomegranate peel and palm pollen were collected 

from Basrah. Plant powder was kept in a sterile black 

glass at 4°C. This study was conducted at Basra 

University-College of Veterinary Medicine, 

Theriogenology, Department of Surgery and Obstetrics. 

A total of 15 healthy New Zealand white male adult 

rabbits were randomly assigned to three groups (n=5 in 
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each group). The animals were housed under controlled 

environmental conditions (20°C±2°C,14:10h light: dark 

cycle) with ad libitum access to food and water (19). 

The period of study extended from 15/ 1/ 2021 to the 

end of 15/ 4/ 2021. The 1st group was served as the 

control group (n=5), the second group was treated with 

P. pollen, and the third group was treated with 

pomegranate peel for 90 days.  

Group A: 5 rabbits did not receive herbal treatment 

(control group). 

Group B: 5 rabbits were treated with palm pollen at a 

dose of 2 g by oral gavage daily. 

Group C: 5 rabbits were treated with pomegranate 

peel (2 g) treated by oral gavage daily. 

2.2. Testicle Recovery and Sperm Collection 

After 90 days from the beginning of the experiment, 

all animals were euthanized after an overdose of 

ketamine hydrochloride (Vetanarcol 15 mg/kg 

intramuscular; König S.A., Avellaneda, Argentina) and 

xylazine hydrochloride (Kensol 1 mg/kg intramuscular; 

König S.A.). Following the euthanasia, the testis was 

removed, evaluated morphologically (Figure 1), and the 

testicles with normal appearance were selected for 

further processing. For sperm recovery, the epididymis 

was dissected from the testicles and the tail of the 

epididymis (Figure 2) was minced in the sperm 

washing medium and incubated for 15 min in an 

atmosphere of humidified 5% CO2, 95% air (20). The 

samples were evaluated by using computerized semen 

analyzer apparatus (CASA) with 10× and 40 × 

magnification to evaluate sperm samples (21, 22).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.3. Histological Evaluations    

 The dissected testes were rapidly fixed in either 10% 

phosphate-buffered paraformaldehyde (pH; 7.4) or 

Bouin's solution. Testes were sectioned crossly or 

longitudinally, dehydrated in ascending grades of ethyl 

alcohol, cleared in methyl benzoate, and embedded in 

paraffin. Sections (5 μm-thicknesses) were cut, stained 

with hematoxylin and eosin (H& E) as a general stain, 

and examined with a light microscope. 

2.4. Statistical Analysis 

The data were analyzed in SPSS software (version 

22) using one-way ANOVA. Differences were 

compared by Tukey's multiple comparison post hoc 

test. All data were presented as mean±SEM and the 

differences were considered statistically significant at 

P˂0.05. 

3. Results 

The effects of palm pollen and pomegranate peel as a 

diet supplement on rabbits’ physical parameters of 

semen and morphometric characteristics of the testis 

are as follows: The physical parameters of sperms 

evaluation were total sperm count, sperm motility, 

sperm immobility, progressive motility, non-

progressive motility, abnormal sperm, and 

morphometric testis. After 90 days, the treated groups 

with palm pollen and pomegranate peel (groups B and 

C) exhibited a significant increase in the sperm 

concentration, compared to group (A). Moreover, the 

recorded data revealed that sperm concentration was 
 

Figure 1. Open surgical of scrotum 

 

 

Figure 2.  Complete castrated of testis 
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significantly higher in group C, compared to that in 

group B. 

 The study pointed out that the total sperm motility 

significantly increased in groups B and C, as compared 

to that in the control group, while total sperm motility 

in group C increased significantly, in comparison with 

that in group B. The recorded data revealed that total 

non-motile sperm decreased significantly in group C, as 

compared to that in group B. Furthermore, the recorded 

data also displayed that the sperm total progressive 

motility significantly increased in groups B and C, 

compared to that in group A. The results suggested that 

sperm progressive motility significantly increased in 

group C, compared to that in group B. The results of 

the current study demonstrated that the percentage of 

sperm with non-progressive motility decreased in group 

C, compared to that in group B. On the other hand, the 

results revealed that the proportion of abnormal sperms 

decreased significantly in groups B and C, compared to  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

that in group A. Nonetheless, total abnormal sperms 

decreased significantly in group C, compared to those 

in group B (Table 1). 

The results of this study pointed to superiority in the 

improvement of morphometric testicular value in 

groups C and B, compared to that in control group, 

while the testicular morphometric increases 

significantly in group C, compared to group B, as 

presented in table 1. 

The histological observations in group (A) 

illustrated that the testes and seminiferous tubules 

lineation by stratified epithelial cells which were low 

in numbers and support the cells seated at the 

basement membrane of the tubule and extended into 

the cavity of the tubule. On the other hand, the 

interstitial thin tissue between the tubule interposed by 

blood vessels and Leydig cells, the outer connective 

tissue capsule, is surrounding the organs as displayed 

in figures 3 and 4.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1. Effect of Palm pollen and Pomegranate peel on total physical parameters of sperm evaluation in rabbits 

 

Groups 

Time after treatment/ 90 days 

Sperm count 
Sperm 

motility 

Sperm 

immobility 

Progressive 

sperms motility 

Non-progressive 

sperms motility 

Abnormal 

sperm 

Testicular 

morphometric 

A 4.42±0.22a 4.51±0.11a 5.11±0.58a 4.98±0.31a 4.51±0.16a 5.22±0.12a 3.71±014a 

B 7.16±0.12b 6.12±0.13b 3.41±0.42b 6.38±0.23b 3.29±0.41b 3.12±0.14b 4.15±0.21b 

C 9.78±0.36c 8.26±0.11c 1.28±0.34c 8.75±0.02c 1.56±0.25c 1.98±0.72c 4.22±0.45b 

 

Data represent total sperm count X109 sperm/ml as (mean ± SEM) 

Different letters within each column indicate a significant difference (P<0.05) 

GA: Control group; GBPalm pollen supplemented (2 grams); GC, Pomegranate peel supplemented (2grams) 

 

Figure 3. Normal seminiferous tubules of testis of group A, 

Sertoli cell (A), Primary spermatocyte (B), Secondary 

spermatocyte (C), Basement membrane (D) (H&E×1000) 

 

Figure 4. Cross-section of testis of group A: Blood vessels 

(A), Lydig cell (B), Seminiferous tubules (C), Spermatids (D) 

(H&E×200) 
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The histological evolutions indicated that in the 

control group, the epithelial of seminiferous tubules 

were at different stages of spermatogenesis, and the 

spermatocytogenesis (primary and secondary) with the 

spermatogenesis (spermatids) were found in a cluster at 

the cavity of the tubule (Figure 5). On the other hand, 

the results of histological evaluations in groups B and C 

were distinguished by a significant augmentation of the 

seminiferous tubules with primary and secondary  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. Discussion 

Modern studies have aimed to use medicinal herbs as 

food additives that help increase growth and treat many 

diseases. These herbs, such as palm pollen additives, 

that contribute to the improvement of male fertility 

contain estrogenic substances, estrone, and some other 

 

spermatocytes, as well as some degrees of 

spermiogenesis (round spermatids),  compared to the 

group A. Moreover, increased angiogenesis was 

observed in groups B and C (Figure 6).  

The recorded data obtained in the current study 

demonstrated an increment of spermatozoa cells in the 

seminiferous tubules, with an increase in the number of 

interstitial cells in groups B and C, compared to that in 

group A (Figures 7 and 8). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nutrients, such as proteins, essential and nonessential 

 amino acids, carbohydrates, vitamins, and minerals 

(16). Many researchers have indicated that using palm 

pollen as an additive in diets leads to the enhancement 

of weak sperm and sexual dysfunction in general. 

Moreover, it improves the level of testosterone and 

 

Figure 5. Seminiferous tubules of testis of group A: Primary 

spermatogonia (H&E×200) 

 

Figure 6. Palm pollen supplemented group: Primary 

spermatocytes (Secondary spermatocytes, Spermatids) 

H&E×200 

 

Figure 7. Testis of groups B and C: The seminiferous tubules 

filled with spermatids (H&E×400) 

 

Figure 8. Testis of groups B and C: The seminiferous tubules 

fill with sperm (H&E×200) 
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estrogen hormones since this herb contains substances 

with similar compositions to steroid hormones. 

Furthermore, palm pollen contains important 

nutrients, such as sugars, estrone, sterol, beta-sitosterol, 

mino-osterol, and cholesterol, as well as five types of 

flavonoids, which affect the process of increasing 

sexual libido in males. The researchers have noted that 

palm pollen combines two types of characteristics that 

are important for the functioning of the male 

reproductive system. Firstly, it provides protection and 

supports for testicular tissue and cells from harmful 

substances that may be accidentally produced during 

vital processes, including effective free radicals oxygen 

(ROS) (23). The researcher indicated that the second 

feature is the enhancement of the action of the sex 

hormones that are important for the performance of 

testicular functions (24).  

 Linjawi (25) pointed out that palm pollen had the 

ability to enhance the androgen receptor inside the 

seminiferous tubules, as well as the production of 

proteins and protect DNA in testicular tissue. 

Numerous researchers refer to Linjawi (25) who 

indicated that the addition of palm pollen to diets leads 

to an increase in the level of the testosterone hormone 

in serum since it may increase the numbers of 

testosterone receptors in the testis, which in turn 

increases reproductive efficiency, sperm concentration, 

the number of live sperms, and sperm motility.  

Studies conducted on palm pollen have confirmed its 

role in increasing the Luteinizing Hormone (LH), 

which acts to increase the effectiveness of testicles 

through exerting an effect on Leydig Cells (24). 

Moreover, some other investigations have pointed to 

the role of palm pollen in increasing the diameter of the 

seminal tubule, the thickness of the germinal layer, and 

the diameter of the lumen of the seminiferous tubule for 

testicles (24). Increasing the levels of follicle-

stimulating hormone (FSH) and testosterone when 

adding palm pollen increases the weight of the testicle 

and size of the testis since it increases the diameter of 

the seminal tubule (24). Furthermore, an increase in 

FSH levels may cause maturation and an increase in the 

sperm generation process in the seminiferous tubules, 

thereby leading to an increase in the thickness of the 

germ layer (24). As evidenced by the results of this 

study, it can be concluded that herbal remedies have a 

significant effect on the treatment of reproductive 

disorders. 
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