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ABSTRACT 
Background: Cyclophosphamide, the alkylating chemotherapeutic drug is commonly used in treatment against wide 

variety of carcinomas. This drug has known antifertility effects on gonads of young female patients. A natural herb 

known as Ocimum Basilicum has been found rich in polyphenols and is known to significantly improve fertility 

because its strong antioxidant potential.  

Objectives: To assess the preventive ability of the natural herb, Ocimum basilicum extract against atrophic changes 

induced by cyclophosphamide in primordial follicles. 

Methods: Total number of female albino rats used was 45. All were evenly distributed into three groups: Group A was 

control, group B and group C were experimental. There were 15 rats present in each one of these groups. On the 8th 

day of the experiment, rats in group A were administered a single intraperitoneal injection of normal saline (150 

mg/kg). Group B rats were administered, on day 8 of experiment, a single intraperitoneal injection of 

cyclophosphamide (150 mg/kg). Rats in group C were fed with methanolic extract of basil seeds for 7 days. After that, 

rats were injected with a single intraperitoneal dose (150 mg/kg) of cyclophosphamide on day 8. The rats were 

euthanized and dissected after 48 hours of administration of cyclophosphamide. 

Results: Results showed the significant improvement in state of primordial follicles between groups B and C (p-value 0.003), in 

terms of number of rats showing atrophic primordial follicles i.e., 11 rats (80%) in experimental group B and only 4 (26.7%) in 

experimental group C. 
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INTRODUCTION 
A widely used and effective anticancer alkaloid, 

Cyclophosphamide, is a potent drug known for its 

immunosuppressive activity. When tested as treatment 

agent in clinical cases of 33 different type of tumors, it 

demonstrated the best results compared to 1,000 other 

agents.1 This alkylating agent, belonging to the 

oxazophosphorine group, was introduced long ago by 
Bourseaux, Arnold, and Brock back in 1958.2 

Anticarcinogenic cyclophosphamide exerts its cytotoxic 
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effects by transferring its alkyl group to different 

components of carcinogenic cells, particularly DNA, 

leading to cell death. A common result of this alkylation is 

the modification of guanine, causing abnormal pairing with 

thymine, which ultimately leads to the formation of 

defective DNA strands.3 

Case studies make it obvious that females treated with 

adjuvant chemotherapy are on risk of developing 

temporary or permanent amenorrhea depending upon age 

and combination of drugs used.4 Early menopause and 

ovarian failure are associated with early osteoporosis in 

women.5 A study on male mice showed that 

chemotherapeutic agents caused DNA damage of germ 

cells resulting in removal of these cells by apoptosis 

causing decreased number of mature spermatozoa.6 

Various studies on Ocimum Basilicum have proven its 

strong antioxidant potential. Aqueous extract of basil is 

seen protecting bones in experimental group when given 

along with glucocorticoid which induces osteoporosis by 

increasing serum parathyroid hormone, alkaline 

phosphatase, acid phosphatase and significantly decreasing 

antioxidant enzymes. In this study one group of rats which 

received dexamethasone along with 400 mg/kg basil 

extract, on comparison with the group receiving 

dexamethasone alone, showed significant improvement in 

levels of antioxidant enzymes.7 

Methanolic extract of Basil at dose of 0.5gm/kg also acted 

as antioxidant agent against oxidative damage produced by 

electromagnetic field on brain tissue. It significantly raised 

the levels of antioxidant enzymes i.e., superoxide 

dismutase, glutathione, catalase, and peroxidase.8 

Ocimum Basilicum causes reduction in induced oxidative 

damage in gonads by increasing antioxidant enzymes. This 

ability can improve fertility because free radicles causing 

oxidative gonadal tissue damage constitute a prominent 

factor in secondary infertility.9 These medicinal herbs can 

also increase sperm count, forward movement, and normal 

sperm morphology to increase pregnancy outcome.10 

Cyclophosphamide has been increasingly used in recent 

years for the treatment of various malignant conditions. A 

significant adverse effect of cyclophosphamide noted in 

young females undergoing breast cancer treatment is 

development of secondary infertility, which occurs due to 

its direct toxic effects on primordial and growing ovarian 

follicles, leading to oxidative damage.9 Former studies 

have demonstrated that natural antioxidants exert a 

protective effect when administered alongside 

cyclophosphamide.11 Therefore, the present study was 

designed to evaluate the antioxidant potential of basil seed 

extract in protecting against cyclophosphamide-induced 

ovarian toxicity. 

 

 

 

METHODS 
The present study was experimental and was conducted 

in the Anatomy Department of Shaikh Zayed 

Postgraduate Medical Institute. Calculation of sample 

size was done by using a software (Power and Precision 

3.0), based on 0.48 effect and   the error standard 

deviation was 2.28. Total female rats included in study 

were 45 (age: 3–4 months, weight: 190–240 grams). 

The animals were contained inside cages in the animal 

facility of the Anatomy department, Punjab 

Postgraduate Medical Institute, Lahore, with easy access 

to food and clean water. They were fed a standard 

commercial chick feed No. 1, supplemented with wheat 

flour, molasses, and fish meal. Environmental 

conditions included maintaining a light/dark cycle of 

12-hour and optimal temperature (22–25 °C). 

Extract was prepared by using basil seeds and methanol 

by using solvent extraction method. Weighted seed 

samples were placed in flasks filled with solvent and 

agitated continuously for 48 hours with regular 3-hour 

intervals. The mixture was then filtered through filter 

paper. Whole solvent was removed first by rotary 

evaporation and then by air drying. The final extract was 

stored in a freezer to preserve its antioxidant properties. 
12The solution was prepared for oral dose by dissolving 

the extract of basil seeds in normal saline. The drug 

used in experiment was purchased from a local 

pharmacy, and an appropriate dose of 150 mg/kg of the 

body weight of rats was calculated.13 

The rats were randomly divided into three groups (A, B, 

and C) with 15 rats each. They were assigned numbers 

from 1 till 15 in each group using a lottery method. In 

each group rats ware marked with a permanent marker 

and housed accordingly. Their weights were carefully 

recorded using a weighing machine and noted in a 

proforma. Following treatment protocol was decided: 

Group A (Control): All rats received no basil seed extract 

or cyclophosphamide, only their regular diet. On day 8, 

they were given a single injection of normal saline through 

intraperitoneal route (150 mg/kg body weight). 

Group B (Experimental): Rats received the regular 

diet for 7 days. They were injected with a single 

intraperitoneal dose of cyclophosphamide (150 mg/kg) 

on experiment day 8. 

Group C (Experimental): Rats were fed with basil 

seed extract orally via gastric intubation at a dose of 

1.5 g/kg/day for 7 consecutive days. Then they were 

injected with a single dose of cyclophosphamide 

through intraperitoneal route (150 mg/kg) on day 8. The 

extract was administered daily at a fixed time. 

48 hours after cyclophosphamide administration in 

experimental groups, all animals received analgesia 

consisting of ketamine and xylazine intraperitoneally. 

Following anesthesia, dissection of rats was done and 
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both ovaries were removed and preserved. Microscopic 

slides were prepared by using Hematoxylin and eosin 

from serial sections (five per slide) of each ovary. 

Primordial follicles were observed for signs of atresia, 

which was characterized by pyknotic nuclei in follicular 

cells, irregular cell orientation around the oocyte, and 

displacement of follicular cells from the basement 

membrane. 

Statistical Analysis: Qualitative parameters of primordial 

follicles were presented in the form of frequencies and 

percentages for each group. Comparison among groups was 

recorded using the Chi-square test. The p-value of less than 

0.05 was taken statistically significant.  
 

RESULTS 
Primordial follicles in all rats of group A were seen as 

primary oocyte surrounded by a well aligned single 

layer of flattened cells. Atrophy was observed in 12 

(80%) rats in group B. There were only 4 (26.7%) rats 

in group C that showed atrophic changes in primordial 

follicles. The difference recorded among the three 

groups came out highly significant (p-value <0.001). 

(Fig. 1, 2, 3) 

 

 
Figure.1 Percentage component bar diagram showing 

appearance of primordial follicles in groups (A, B, and C) 

 

Highly significant difference was observed when groups A 

and B were compared for histological changes in primordial 

follicles (p-value <0.001). The results showed significance 

when group A was compared with group C (p value 0.013). 

P-value was 0.003, when the results of groups B and C were 
analyzed and comparison was made. It revealed that 

difference was significant between two groups showing 

marked improvement (Table. 1)  

Table: 1 roup wise comparison between groups A, B, and C 

(I) Group (J) Group Chi-square p-value 

   A 
B 20.0 < 0.001** 

C 6.16 0.013* 

   B C 8.57 0.003* 

KEY: A       Control. B       Experimental. C       Experimental 
**             Highly significant statistical difference (p-value <0.001. 
*             Significant difference (p-value >0.05) 

 

 
Figure 2: Photomicrograph of rat ovary of experimental group 

B showing appearance of normal simple cuboidal epithelium 

(E), normal ovarian capsule (C) and multiple atretic 

primordial follicles (White arrow) and few normal primordial 

follicles (black arrow) in the ovarian cortex, (H & E, 40x). 
 

 
Figure.3 Photomicrograph (20x) showing appearance of 

normal ovarian germinal epithelium (E), normal ovarian 

capsule (C) and multiple normal primordial follicles (black 

arrow) and few atrophic primordial follicles (white arrow) in 

the ovarian cortex of group C 

 

DISCUSSION 
Detailed histological structure of ovaries of all rats of 

group A showed different stages of follicular maturation 

including primordial follicles, secondary follicles, and 
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mature Graafian follicles.  The term primordial follicle 

was used to describe the oocyte lined by a single layer 

of flattened follicular cells.14 Granulosa cells were 

recorded atretic when seen with pyknotic nuclei, 

irregular arrangement around central oocyte, and 

detachment from their basement membrane under light 

microscope.15  

 

 
Figure 4:  Photomicrograph showing appearance of 

normal ovarian germinal epithelium (E), normal ovarian 

capsule (C) and multiple normal primordial follicles 

(black arrow) and few atrophic primordial follicles 

(white arrow) in the ovarian cortex of group C, (H & E, 

20x). 

 

All rats of group A had normal primordial follicles with 

well-arranged flattened follicular cells as a single layer 

around the oocyte.(Figure 1) In 12 rats of group B, 

follicles showed atrophic follicular cells.( Figure 1) 

When observed in group C, only 4 rats had atrophic 

primordial follicles with the similar changes as observed 

in group B, while the 8 rats had normal shaped 

primordial follicular cells with normal arrangement 

around oocyte showing significant improvement when 

compared with group B. ( Table 1, Figure 3,4) Atrophy 

of primordial follicles in group B, treated with 

cyclophosphamide, supports the study performed by 

Jalalie L and Spears N to observe the histological effect 

of cyclophosphamide on ovarian follicles. They 

collected data from rodents and found that primordial 

follicles are highly sensitive to cyclophosphamide 

induced toxicity.16, 17 This can be a result of 

overproduction of free radicles along with diminished 

levels of antioxidant enzymes, possibly caused by 

oxidative effects of cyclophosphamide resulting in 

beginning of cell damage followed by planned apoptosis 

of injured cells.18 

The significant histological improvement in appearance of 

primordial follicles in preventive group can be best clarified 

by previously depicted antioxidant and free radical hunting 

potential of extract from all parts of natural herb (Ocimum 

Basilicum), that can be responsible for prevention of oxidative 

destruction in gonads. 19-24 

 

CONCLUSION 
The results of the present study evidenced that methanolic 

extract of basil seeds can defend ovarian tissue when given as 

a preventive treatment in combination with 

cyclophosphamide treatment through improvement in the 

histological appearance of primordial follicles. The results 

also recommend the possible clinical use of Ocimum 

Basilicum seeds extract in future to prevent the secondary 

infertility in young female cancer patients undergoing 

treatment with various cyclophosphamide regimens 

 

LIMITATIONS OF STUDY 
Limitation of time was a big factor for brief study 

duration. The resources and finances were also limited 

labelling the present research project a preliminary 

study. This study can open the ways to more detailed 

research projects in future using other biochemical and 

histological parameters. Further research is suggested to 

be carried out with simultaneous assessment of serum 

gonadotrophins levels. 
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