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ABSTRACT

Introduction: Cyclophosphamide is one of the alkylating chemotherapeutic drug used in cancer patients that
has antifertility effects on female gonads. Ocimum basilicum is a natural herb rich in polyphenols and is
known to improve fertility. Aims & Objectives: The study was designed to evaluate the role of natural herb,
Ocimum basilicum extract, as a preventive agent against ovarian follicular toxicity induced by
cyclophosphamide. Place and duration of study: This experimental study was performed in the Department
of Anatomy, Shaikh Zayed Postgraduate Medical Institute, Lahore. The duration of study was 8 months.
Material & Methods: 45 female albino rats were divided equally in control group A, experimental group B
and group C each contained 15 rats. Group A rats received single dose of 150 mg/kg normal saline
intraperitoneally on 8" day of experiment, while group B was given single intraperitoneal dose of 150 mg/kg
cyclophosphamide at day 8 of experiment. Group C rats were pretreated with methanolic basil (Ocimum
basilicum) seeds extract for 7 days followed by single intraperitoneal dose of 150 mg/kg cyclophosphamide at
day 8 of experiment. All the rats were dissected 48 hours after the last dose. Results: Graafian follicles were
atrophied showing atretic granulosa cells in group B when compared with control group A with p value
<0.001. However, significant improvement in status of Graafian follicles was observed in group C, when
compared with group B with p value <0.025. Conclusion: This study depicts that basil seeds extract can
prevent the cellular toxicity in Graafian follicles caused by cyclophosphamide treatment. So the use of basil
seeds during chemotherapy can significantly limit its toxic effects on Graafian follicles.

Key words: Cyclophosphamide, oxidative stress, follicular atrophy, basil.

INTRODUCTION drugs, has adverse effects on different organ
systems of body. Severity of adverse effects showed
C o ) direct relation with dose of drug. Most common side
yclophosphamide is a commonly used effective effects are immunosuppression, nausea, vomiting,
anticancer alkaloid as well as an effective myelosuppression, weight loss and loss of appetite.’
immunosuppressive drug. Cyclophosphamide gave It is known to cause increased susceptibility to
the best desired result when tested against 33 tumors infections, haemorrhagic cystitis, nausea, vomiting,
in comparison with 1000 other agents.! It is a useful hair loss and permanent infertility in humans even at
alkylating drug that belongs to  group therapeutic doses.®
oxazophosphorine and was first introduced by Nowadays, increasing use of chemotherapeutic
Bourseaux, Arnold and Brock in 1958.2 This drugs for treatment of lupus nephritis and breast

alkylating drug causes cytotoxicity by shifting its cancer in young females is causing premature
alkyl group to various constituents of tumor cells menopause and secondary infertility due to post
especially their DNA which causes cell death. treatment ovarian failure.>!® The mechanism of

Alkylation of guanine is common which results in ovarian toxicity with cyclophosphamide involves
abnormal pairing of guanine with thymine causing decreased levels of antioxidant enzymes i.e.
formation of abnormal DNA strands.? superoxide dismutase and catalase, resulting in
Cyclophosphamide is being used to treat malignant excess of free radicals causing oxidative tissue
breast carcinoma, Hodgkin’s lymphoma and damage.!" A study on female rats showed the dose
autoimmune  disorders like systemic lupus dependent relationship between different doses of
erythematosus and glomerulonephritis.*> cyclophosphamide and antral follicular atresia.'”
Cyclophosphamide, like other chemotherapeutic
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Ocimum basilicum (basil) plant belongs to the
family Lamiacaea, species Ocimum basilicum and
Genus Ocimum.' Basil is called “King of Herbs”
because of its wide usage and advantages.'* High
content of phenolics in extract of various parts of
this basil give it significant antioxidant potential in
various in-vitro studies.”” When basil was used
along with other medicinal herbs for treating
oligospermia in males, it showed significant
improvement in semen catalase levels and semen
parameters proving that reduction in oxidative stress
by increasing antioxidant enzymes in gonads can
improve chances of fertility because free radicles
are a big factor in infertility.'® An experiment on
female rats also proved antioxidant potential of its
methanolic extract given at dose of 1.5g/kg in
combination with exposure to electromagnetic field
(EMF) and results showed significant improvement
in various histological parameters of ovaries
including granulosa cell apoptosis, fibrosis and
venous congestion, when compared with other
group that received only EMF exposure.'’
Cyclophosphamide is being frequently used in
recent past years to treat malignancies. Major
adverse effect of cyclophosphamide, when used in
young females having CA breast, is secondary
infertility due to its direct effects on primordial and
growing follicles resulting in oxidative damage.'® It
is obvious from past studies that natural antioxidants
have protective effect when used in combination
with cyclophosphamide.'! Present study is therefore
designed to see the antioxidant potential of basil
seeds extract against cyclophosphamide induced
ovarian toxicity.

MATERIAL AND METHODS

This experimental study was performed in the
Department  of  Anatomy, Shaikh  Zayed
Postgraduate Medical Institute, Lahore.

The sample size was estimated by using power and
precision 3.0 software with 0.48 effect using and
2.28 as error SD. Based on this a total of 45 adult
healthy female albino rats (3-4 months old), average
female weight 190-240 gm were used in this study.
All these animals were kept in cages in the animal
house of the Department of Anatomy, Punjab
PGMI, Lahore. The animals were allowed free
access to food and water. A commercial brand of
chick feed No. 1 was provided to rats, (Appendix-I).
In every 5 kg of this feed, wheat flour 2.5 kg,
molasses 1 kg, fish meal 100 grams and water was
added. A 12:12 light: dark cycle was maintained.
Temperature was maintained between 22-25 °C.
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Basil seeds were extracted with methanol.
Nonvolatile compounds were extracted by solvent
extraction method. Weighted samples were taken in
a flask and it was filled with solvent. These samples
were regularly shaken for 48 hours with 3 hours
interval. Then sample was filtered with filter paper
and subjected to rotatory evaporation in order to
remove solvent and then by air evaporation. Sample
was stored in freezer to avoid loss of antioxidant
compounds.””  Dosage  solution  for  oral
administration was prepared by dissolving extract in
normal saline.?’ Cyclophosphamide was purchased
from pharmacy and dose of drug as 150mg/kg body
weight was calculated for each rat.

All rats were divided in three groups A, B and C.
Each group contained 15 rats that were further
named as Al1-A15, B1-B15 and C1-C15 by lottery
method. The rats were assigned that number and
marked with permanent marker and placed in the
specific group cage. The weight of each rat was
carefully recorded, with the help of weighing
machine, in a proforma.

The dose schedule was as follows:

Group A (Control): The rats of this group were not
given any extract or toxic drug. These rats were
provided with routine oral food daily and only given
the single dose of normal saline 150 mg/kg body
weight intraperitoneally on day 8 of experiment.?
Group B (Experimental): The rats of this group
received routine oral food with other rats for 7 days
followed by only a single dose of 150 mg/kg
cyclophosphamide intraperitoneally at day 8 of
experiment.'!

Group C (Experimental): This experimental group
received basil seed extract as dose of 1.5 g/kg/day
through gastric intubation for 7 days followed by
single 150 mg/kg intraperitoneal dose of
cyclophosphamide at day 8 of experiment. The
extract was given on the same fixed time daily.

All the animals of group A, B and C were properly
given analgesia at the end of experiment, 48 hours
after giving the last toxic dose, by using 50mg/kg
ketamine  followed by 50mgkg  xylazine
intraperitoneally. The animals were dissected and
ovaries were removed. Hematoxylin and eosin
stained slides were prepared for both right and left
ovaries of each rat having 5 serial tissue sections in
each slide.

Graafian follicles were observed for atretic changes
in their follicular cells. The follicle was considered
tertiary when oocyte was seen surrounded by corona
radiata cells and there was only a single large cavity
between compacted layers of granulosa cells and
corona radiata cells.”> Granulosa cells were
considered atretic when having pyknotic nuclei,
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irregular  arrangement around oocyte  and
detachment from their basement membrane.!!

Statistical analysis:

Qualitative data for Graafian follicles was analyzed
by using frequency and percentage for each group.
Then comparison was made among the groups by
using Chi-square test. P value was considered
significant when <0.05. Quantitative data was
reported by using mean = SD. Comparison among
the groups was made by using ANOVA.

RESULTS

Graafian follicles were observed normal in 13 rats
(86.75) of control group A. Graafian follicles in only
2 rats of control group were atretic and deshaped.
Atresia was seen in 12 rats (80%) of group B and 6
rats (40%) of group B, (Table-1).

Graafian follicle

Group Normal Atretic Total
N % N % N %
Group A | 13 | 86.7 2 13.3 | 15 [100.0
Group B 3 20.0 | 12 | 80.0 | 15 | 100.0
Group C 9 60.0 6 40.0 | 15 | 100.0

Table-1: Status of Graafian follicles observed in control
group A, experimental groups B and C.

Diameters of Graafian follicles showed significant
decrease in diameters in toxic group B, when
compared with control group A with p value
<0.001. There was improvement in diameters of
follicles in experimental group C when compared
with toxic group B with p value 0.005, (Fig-1).

Groups A & B <0.001**
Groups A & C 0.062
Groups B & C 0.005*
80
E 70
? 60 T
:‘,%, 50
% 40
2 3
g 10
4]
Group A Group B Group C
Study Groups

Fig-1: Diameter of Graafian follicle measured for control
group A, experimental group B and C (error bar
represents standard deviation).
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Fig-2: Photomicrograph Graafian follicle of control
group showing well arranged granulosa cells
(GC), follicular antrum (A), cumulous oophorus
(CO) and corona radiate (CR), (H & E, 20x).

The follicles were labeled atretic because granulosa
cells were pulled apart from their basement
membrane and from each other having pyknotic
nuclei. Granulosa cell layer was also irregular and
with decreased thickness when compared with
control group Graafian follicle, (Table-1, Fig-2,3).
Remaining rats in group B and C had normal
rounded mature follicles with well defined theca
interna and theca externa.

Fig-3: Photomicrograph of Graafian follicle in ovarian
cortex of experimental group B showing irregular
granulose cell layer (IGC), central oocyte (O),
pyknotic granulosa cells pulled away from
basement membrane (red arrows) and epithelium
(E), (H & E, 20x).
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C having Graafian follicle showing follicular
antrum (A), well arranged granulosa cell layer
(GC), corona radiate (CR) and cumulous oophorus
(CO), (H & E, 20x).

When group wise comparison was made between
control group A and experimental group B, the
results were highly significant with p-value <0.001.
The difference observed between control group and
experimental group C was not significant with p-
value 0.093. Comparison between experimental
groups B and C showed significant difference with
p-value 0.025, (Table-2).

(I) Group (J) Group P-value
Group B <0.001™"
Group A
Group C 0.093*
Group B Group C 0.025"

Table-2: Group wise comparison for status of Graafian
follicles in control group A, experimental
groups B and C.

DISCUSSION

In the present study, cyclophosphamide affected
Graafian follicles causing cell death and apoptosis
of granulosa cells resulting atrophy of follicles. The
results showed that there is significant improvement
in status of Graafian follicles and its size in
experimental group C receiving pretreatment with
basil seeds extract, in comparison with toxic group
B receiving only cyclophosphamide.

These changes observed in Graafian follicles in
toxic group B are due to decreased levels of
antioxidant enzymes and overproduction of free
radicles caused by  toxic effects of
cyclophosphamide resulting in initiation of cell
damage and apoptosis of damaged cells.'!*! Another
important mechanism that explains the cell death
and apoptosis of granulosa cells causing atrophy of
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Graafian follicles, is the cytotoxic action of
phosphoramide mustard, one of its active metabolic
compound formed by liver.?> This phosphoramide
mustard caused alkylation of guanine base of DNA
and resulted in formation of abnormal DNA causing
cell cycle arrest and apoptosis in rapidly dividing
cells of gonads.’

The significant improvement in status and size of
Graafian follicles was observed in group C, given
basil seed extract and cyclophosphamide, (Fig-
1,2,3,4). This can be explained by the antioxidant
and free radical scavenging property of seed extract
of Ocimum basilicum that can be responsible for
prevention of oxidative damage in gonads.?*® The
antioxidant mechanism of action of Ocimum
basilicum has also been proved in the study
performed by Khaki A. In this study Ocimum
basilicum extract protected the rat tissue against
oxidative damage induced by electromagnetic
field.”

CONCLUSION

The results of the present study proved that basil
seed extract can protect Graafian follicles when
given as a preventive treatment along with
cyclophosphamide by improving the atrophic
changes in granulosa cells of mature follicles
induced by cyclophosphamide. The results also
suggest the clinical use of basil seeds extract for

prevention of infertility induced by
cyclophosphamide.
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