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ABSTRACT

Background and purpose: Palm pollen is a good source of natural antioxidants and has a high

level of health benefits and nutritional value. The purpose of this study was to investigate

effects of palm pollen on folliculogenesis process after treatment with cyclophosphamide

among rats.

Materials and Methods: This experimental study conducted on 48 adult female Wistar rats.

The mice were randomly divided into 6 groups. The control group was kept without receiving

any material and in normal conditions until the end of experiment. The group with

cyclophosphamide of 150 mg per kg body weight received it intraperitoneally. Experimental

groups 1 and 2 received palm pollen extract daily and orally with doses of 200 and 400 mg

per kg body weight.

Experimental groups 3 and 4 received palm pollen daily and orally with doses of 200 and 400

mg per kg body weight along with 150 mg per kg body weight cyclophosphamide

intraperitoneally. Blood samples were taken from all the groups at the end of fourth week and

after anesthesia.
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The blood serum was isolated and sent to the laboratory for measuring serum concentrations

of the hormones estrogen and progesterone. The ovaries also were examined after weighing

and tissue cutting via a light microscope.

Findings: The average weight of ovaries as well as the number of secondary and graafian

follicles in the cyclophosphamide group indicated a significant decrease compared to the

control group. However, the average weight of ovaries as well as the number of secondary

and graafian follicles in experimental groups 1, 2, 3 and 4 revealed a significant increase than

the cyclophosphamide group (p <0.05). Average serum concentrations of hormones estrogen

and progesterone in the group receiving cyclophosphamide decreased significantly compared

to the control group. But, serum concentrations of estrogen in experimental groups 1, 2, 3 and

4 and the average of progesterone in the experimental groups 1 and 2 increased significantly

compared to the cyclophosphamide group (p <0.05).

Conclusion: According to the results of this study, aqueous extract of pal pollen has improved

cyclophosphamide damaging effects on the folliculogenesis process among rats.

Keywords: palm pollen. cyclophosphamide. folliculogenesis, rat.

1. INTRODUCTION

Cyclophosphamide is widely used as an anticancer drug and a weakening agent of the

immune system in organ transplantation (1). Despite the effectiveness of this drug in the

treatment of various cancers, it entails numerous side effects including impaired reproductive

system dysfunction in both males and females (2 and 3). Fertility disorders, amenorrhea,

increasing the number of atretic follicles and decreasing plasma levels of estrogen and

progesterone are the side effects of cyclophosphamide among females (4 and 5). Like other

drugs used in chemotherapy, cyclophosphamide devastating effects occur through the

induction of oxidative stress and the increase of free radicals level in the body (5).

Due to high efficiency and low side effects, medicinal herbs from ancient times until now are

widely used for prevention and treatment of various diseases throughout the world (6). Palm

tree (Phoenix dactylifera L.) is a family of Arecacea planted in most tropical areas of the

world. Various sectors of the tree such as palm leaf, root, fruit, seed, dactylifera, cores and
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pollen have many health benefits including properties of anti-cancer, antioxidant,

anti-inflammatory, anti-diabetic, lowering blood pressure, anti-fungal and liver protective (7

and 8). Palm pollen is a good source of natural antioxidants with high levels of therapeutic

properties and nutritional value. Estrone, sterols, estradiol, flavonoid, saponin, selenium zinc,

calcium, potassium, vitamins A, B and C are compounds of palm pollen (9 and 10).

In traditional medicine, pollen is known as an effective drug for treatment of infertility in both

males and females (11). In addition, numerous studies on the effects of pollen distillate on

females' reproductive physiology have shown that pollen has estrogenic effects and leads to

the increase of the folliculogenesis process among rats (12 and 13). Researchers believe that

effects of ovarian stimulation by palm pollen are associated with the presence of compounds

such as glycosides flavonoids, saponins, alkaloids and steroidal compounds (12 and 13).

Therefore, due to the antioxidant properties as well as the positive effects of palm pollen on

females' reproductive physiology, the present study was done to investigate the protective

effects of palm pollen on cyclophosphamide side effects on ovarian tissue and ovarian

hormone levels.

2. MATERIALS AND METHODS

In this experimental study, 48 healthy and adult female rats with the age range of 3-2 months

and the weight range of 170-150 grams were tested. During the experiment, the mice were

kept in conditions of 12 hours of light and 12 hours of darkness. In order to adapt to the

environment they were kept for a week and then were randomly divided into 6 groups.

The first group (control) used enough intensive food and water without any restrictions during

testing. Cyclophosphamide group received cyclophosphamide intraperitoneally with a dose of

150 mg per kg body weight. Experimental groups 1 and 2 received aqueous extract of palm

pollen daily and orally with doses of 200 and 400 mg per kg body weight (12 and 13). The

experimental group 3 received aqueous extract of palm pollen orally with a dose of 200 mg

per kg body weight along with 150 mg per kg body weight of cyclophosphamide

intraperitoneally. The experimental group 4, received aqueous extract of palm pollen orally
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with a dose of 400 mg per kg body weight along with150 mg per kg body weight of

cyclophosphamide intraperitoneally.

Blood samples were taken from all groups at the end of fourth week and after anesthesia. The

blood serum was isolated and sent to the laboratory for measuring serum concentrations of the

hormones estrogen and progesterone. After dissection, ovaries were removed, weighed and

placed in 10% formalin and sent to the laboratory for preparation of tissue sections. After

casting, 5m serial tissue sections were prepared and examined under a light microscope using

a 3-field scaled graticule of each slide. The number of primordial, primary, secondary follicles

as well as count and average graafian were calculated.

One way variance analysis (ANOVA) was used for analyzing the data. Statistical analysis was

carried out using SPSS software and the significance level was assumed (p<0.05). The data

were calculated and compared in the results section as Mean ± SEM.

3. FINDINGS

Based on the results presented in Table 1, the average weight of the ovaries in the

cyclophosphamide group was decreased compared to the control group (p<0.05). But, it

increased significantly in groups 1, 2, 3 and 4 compared to the cyclophosphamide group

(p<0.05).

The average number of secondary and graafian follicles in the cyclophosphamide group

showed a significant reduction than the control group (p<0.05).The average number of

primary follicles indicated a significant growth compared to cyclophosphamide group only in

experimental group 2. The average of secondary follicles number in groups 2, 3 and 4 showed

a significant increase compared to the cyclophosphamide group. In addition, the average

number of graafian follicles in the experimental groups 1, 2, 3 and 4 increased significantly

compared to the cyclophosphamide group (p<0.05).

According to the results presented in table 2, the serum concentration of hormones estrogen

and progesterone in the cyclophosphamide group was significantly reduced compared to the

control group (p<0.05). However, the average of estrogen in experimental groups 1, 2, 3 and 4

increased significantly compared to the cyclophosphamide group (p<0.05). The average of
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hormone progesterone in experimental groups 1 and 2 increased significantly compared to the

cyclophosphamide group (p<0.05).

Table 1. Average weight and number of ovarian follicles in different experimental groups

Variable

Groups

Ovarian weight

(gram)

Average

number of

primordial

follicles

Average number

of primary

follicles

Average

number of

secondary

follicles

Average

number of

graafian

follicles

Control group 0.037±0.002 6.92±0.18 3.03±0.15 5.8±0.31 2.27±0.21

Cyclophosphamide group 0.025±0.002 * 6.24±0.4 3±.37 3.72±0.44 * 1.28±0.12 *

Experimental group 1

(palm pollen extract

200mg/kg)

0.039±0.002 6.77±0.52 2.98±.22 4.85±0.52 1.75±0.25

Experimental group 2

(palm pollen extract

400mg/kg)

0.04±0.001 6.96±.04 3.96±0.43 5.91±0.35 2.16±0.19

Experimental group 3

(cyclophosphamide+ palm

pollen extract 200mg/kg)

0.034±0.001 6.45±0.33 3.33±0.26 4.36±0.30 2.24±0.23

Experimental group 4

(cyclophosphamide+ palm

pollen extract 400mg/kg)

0.031±0.002 5.9±0.31 2.71±0.37 5.57±0.19 2±0.1

- Averages have been presented as Mean ± SEM.

- p<0.05 has been considered statistically significant.

- Asterisks represent a significant difference between the control group and other groups.

Table 2. Average of the serum concentration of the hormones estrogen and progesterone

Variables

Groups

Estrogen

(Ng)

Progesterone

(Ng)
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Control group 29.23±2.3 42.72±2.6

Cyclophosphamide group 30.71±1.4 * 28.89±1.8 *

Experimental group 1

(palm pollen extract 200mg/kg)

48.8±7.9 * 50.16±3.7 *

Experimental group 2

(palm pollen extract 400mg/kg)

43.07±1.7 40.61±3.1

Experimental group 3

(cyclophosphamide+ palm pollen extract 200mg/kg)

39.79±1.6 36.13±2.6 *

Experimental group 4

(cyclophosphamide+ palm pollen extract 400mg/kg)

39.97±1.8 29.11±2.6 *

- Averages have been presented as Mean ± SEM.

- P<0.05 has been considered statistically significant.

- Asterisks represent a significant difference between the control group and other groups.

4. DISCUSSION

The results of this study indicate a significant reduction in ovarian weight, ovarian follicles

number and estrogen and progesterone hormones with increasing the number of atretic

follicles in the groups receiving cyclophosphamide compared to the control group. The results

showed a decline in the folliculogenesis and steroidogenesis processes among rats receiving

cyclophosphamide which is consistent with the findings of other researchers (4 and 5).

Increase of total ovarian follicles (primary, secondary and tertiary) and decrease of atretic

follicles numbers were observed in groups receiving palm pollen aqueous extract with doses

of 200 and 400 mg/kg. This indicated positive effects of this plant on ovarian function

improvement. Previous studies have also shown stimulation effects of palm pollen extract on

rats' folliculogenesis and steroidogenes. According to the results of Hosseini et al (2014) and

Moshfegh et al (2016), palm pollen extract increases ovarian follicles and also estrogen and

progesterone ovarian hormones level among rats (13 and 14). Based on these studies,

compounds found in palm pollen such as flavonoids, estradiol and alkaloid have

estrogen-forming property; thus, palm pollen increases females’ fertility (13, 14 and 15).
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In addition, according to the results of this study, palm pollen reduced cyclophosphamide

destructive effects on tissue and also decreased ovarian hormones in experimental groups

receiving cyclophosphamide and different doses of the extract simultaneously. Production of

reactive oxygen species (ROS) and oxidative stress in ovarian granulosa cells and

consequently the cells apoptosis are regarded as major mechanisms of cyclophosphamide in

females' reproductive disorders (16 and 17).

There are several reports regarding the presence of different antioxidant compounds such as

flavonoids, alkaloids, vitamins and minerals in the palm pollen (12 and 18). Moreover,

protective effects of palm pollen against damaging elements to the reproductive system of

males and females have been studied. The results of the Orabi and Shawky (2014) showed

that palm pollen is able to improve males' fertility due to the reduction of malondialdehyde

level (MAD) which is one of the main indicators of lipid peroxidation in testicular tissue

(19).20).

Hammed et al (2012) revealed that palm pollen improves ovarian function and fertility rate

among rats exposed to lead acetate (21). Salek Abdollah et al (2015) found out that palm

pollen is able to enhance the maturation of oocytes in IVM technique significantly by

reducing oxidative stress. Oxidative stress is one of the major barriers for oocyte maturation

technique in vitro maturation (IVM) (22).

5. CONCLUSION

According to the results obtained in this research, administration of palm pollen extract in

combination with cyclophosphamide can reduce devastating effects of the drug on females’

reproductive system. It seems that reduction of cyclophosphamide side effects on ovarian

follicles and sex hormones is associated with antioxidant properties of the palm pollen.
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