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Original Research Article  

COMBO PLANTS THERAPY MODIFIES FERTILITY MARKERS IN 
CYCLOPHOSPHAMIDE-INDUCED OVARIAN TOXICITY IN WISTAR RATS 

 

ABSTRACT 

Exposure to chemotherapeutic agents like cyclophosphamide (a drug for cancer treatment), leads 
to infertility due to its toxic effect on the ovaries.  Combo, “a commonly used plant concoction in 
traditional medicine for the treatment of infertility” is composed of Clove (dried flower), garlic 
(bulb), ginger (rhizome), and turmeric (rhizome). The aim of this study was to evaluate the 
possible prophylactic effects of Combo therapy in cyclophosphamide-induced ovarian toxicity in 
female Wistar rats. Female Wistar rats were divided into 6 groups (A-F) of 6 animals each. 
Group A (normal control) received distilled water only. Group B (negative control) received 
200mg/kg of cyclophosphamide only, while group C (positive control) received only 29mg/kg of 
Combo. On the other hand, groups D, E and F were pretreated with Combo doses of (15, 29, and 
290 mg/kg) and were later treated with 200mg/kg of cyclophosphamide after 7 days. All 
administrations were done orally. The reproductive hormones assayed were oestrogen and 
progesterone, while the oxidative stress biomarkers evaluated include glutathione, 
malondialdehyde, and nitric oxide. Their levels were used as diagnostic markers for assessing the 
reproductive functions of the ovaries. Combo pre-treatment significantly (p<0.05) decreased the 
levels of malondialdehyde and nitric oxide, and significantly (p<0.05) increased glutathione, 
oestrogen and progesterone levels when compared with cyclophosphamide group. 
Histopathological investigation showed that Combo mitigated degenerative cells in follicles, 
stromal oedema, and atresia of the follicles when compared with cyclophosphamide group. In 
conclusion, Combo has fertility potentials and can protect against ovarian degeneration in 
cyclophosphamide-induced toxicity. 
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INTRODUCTION 

In recent years the rates of survival of oncological patients have been on the increase due to the 

greater effectiveness of novel oncological treatment strategies. These treatments however impair 

reproductive ability due to premature ovarian failure in females [1]. Others reported that the 

majority of ovarian protectants focused more on the protection against ovarian follicle death, 

thus, it is important to remember, however, that the stromal environment contributes to follicle 

health and not just the follicle [2]. Additionally, Sonigo et al. [3] advocated for the conduct of 
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research aimed at limiting follicular loss and protecting the ovaries, including prevention of 

hormonal deficiencies, which according to them could be used in combination with the currently 

available fertility preservation techniques.  

According to Ndukwu [4] and Nworu [5] phytomedicines are considered safe for their long-term 

use in a variety of cultures. Nworu advocated for the assessment of herbal products as a priority 

for herbal research whether for standardization or sourcing of therapeutic compounds of plant 

origin as well as to create synergy whether in orthodox pharmacotherapy or in traditional plant 

use. One such synergistic concoction is the combination of Combo or Detox, which contains 

clove (dried flowers), garlic (bulb), ginger (rhizome) and turmeric (rhizome), which are 

individually useful in the treatment of various ailments due to their various properties, including 

antioxidant, anti-parasitic, antimicrobial, anti-inflammatory, anti-ulcer, and haematological 

effects [6-10]. After exposure to chemotherapy, which is the major cancer treatment measure in 

Nigeria [11], chemotherapy-related amenorrhoea (CRA) rates of 30 to 76% [12,13] and 90% 

Lobo [14] occur. Cyclophosphamide, an effective anticancer alkylating agent widely used in 

cancer treatment also cause toxic effect due to its metabolites, which produce reactive oxygen 

species. These combine with glutathione to interfere with the Ovary's antioxidant defence system 

[15]. Reports revealed that treatment with Cyclophosphamide causes an increase in 

Malondialdehyde (MDA) in the ovary of rats and a reduction in oestrogen and progesterone [16-

18]. The toxic effects of Cyclophosphamide on the ovary include reducing the number of 

primordial, preantral, and antral follicles associated with decreased levels of progesterone and 

oestrogen hormones [19,20]. Currently, protective agents such as tamoxifen, crocetin and 

ceramide 1 phosphates used for the mitigation of toxicity of cyclophosphamide on the ovaries all 

have a limited action on growing follicles, while some have teratogenic effects. Therefore, the 
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need to evaluate the fertility potentials of combo plant therapy on cyclophosphamide-induced 

ovarian toxicity on Wistar rats will serve as lead to the development of fertility drugs of plant 

origin. 

 

MATERIAL AND METHODS 

Animals 

Thirty - six female Wistar rats of average body weight of about 200mg were used for the study. 

They had free access to water and were fed ad libitum with standard feed  

 

Kits and test sample 

Estradiol (E2) and progesterone kits (AccuBind Elisa Microwells, Monobind Inc. Lake Forest, 

CA92630, USA. Glutathione, malondialdehyde, and nitric oxide assay kits (Elabscience 

Biotechnology Co., China) were used. Cyclophosphamide tablets were purchased from Eblend 

Pharmaceuticals, Unipark. While the clove, garlic, ginger, and turmeric for the preparation of the 

Combo were purchased from Choba daily market, Port Harcourt, Rivers State, Nigeria.  

 

 

 

Preparation of Combo 

Clove, garlic, ginger, and turmeric were washed and chopped. 100 g each except clove, 50g were 

soaked in 1000 ml distilled water for 72 hours. This was decanted and labelled, Combo. The 

dose of Combo, 29mg/kg was based on the dose used locally, 50 ml (2000mg) drinking glass cup 

for an adult average human (70 kg).   
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Phytochemical screening 

The Combo was screened for secondary metabolites. Qualitative phytochemical screening of 

Combo was done according to the protocol of Odebiyi and Sofowora [21] for the presence of 

plant secondary metabolites but with slight modification [22] for alkaloids, [23] for saponins, 

and [24] for phlobatannins, tannins, flavonoids, carbohydrates, anthraquinones, and triterpenes/ 

steroids. 

 

Experimental Design 

Thirty-six Wistar rats were divided into 6 groups (A-F) of 6 animals each. Group A served as 

normal control and received distilled water only. Group B (negative control) received 200mg/kg 

of cyclophosphamide only on day 8, while group C (positive control) received only 29mg/kg of 

Combo for 12 days. On the other hand, groups D, E and F were pre-treated with Combo doses of 

(15, 29, and 290 mg/kg) and were later treated with 200mg/kg of cyclophosphamide after 7 days 

that is on day 8 and Combo doses continue till day 12. All administrations were done orally.                                             

Collection of serum and tissue samples 

The animals were sacrificed on day 14 under diethyl ether anaesthesia. Serum samples were 

collected from the jugular vein and used for progesterone and oestrogen, glutathione, 

malondialdehyde, and nitric oxide assay. For tissue preparation, the ovaries were excised and 

fixed in 10 % formaldehyde, before the organs were processed and sectioned at 4–5 mm 

thickness. The tissue sections were collected on glass slides, and stained with haematoxylin and 

eosin stains [25, 26]. 
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Determination of serum levels of oestrogen, progesterone, Glutathione Malondialdehyde, 

and Nitric Oxide 

These assays were performed following the guidelines of the manufacturer's protocol. 

 

Histopathological investigation of the ovaries 

The ovaries for the histological studies were coded as follows: Group A - CNTL: Control 

(Distilled water only), Group B - G1: received cyclophosphamide only, Group C - G2: received 

Combo only, Group D - G3: received cyclophosphamide and low dose Combo, Group E - G4: 

received cyclophosphamide and medium dose Combo, Group F - G5: received 

cyclophosphamide and high dose Combo. 

 

Statistical Analysis 

A minimum of three replicates were used for each parameter, and the results were expressed as 

Mean ± Standard Error of Mean (S.E.M). The data were analysed at p<0.05 statistics using one-

way analysis of variance (ANOVA). 

RESULTS  

Results of Phytochemical Screening 

The phytochemical results of the Combo are presented in Table 1 and revealed the presence of 

alkaloids, saponins, tannins, flavonoids, carbohydrates, and triterpenes/steroids. 
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Table 1: Preliminary Phytochemical 

Chemical constituent Observation 

Alkaloids + 

Saponins + 

Phlobatannins − 

Tannins + 

Flavonoids + 

Carbohydrates + 

Free anthraquinones − 

Combine anthraquinones − 

Aglycone (triterpenes) + 

Steroids + 

Note: + = Present; − = Absent 

 

Results of biochemical assays 

The effect of Combo on oestrogen and progesterone in CYP-treated rats is presented in Figure 1 

and Figure 2 respectively. The group treated with 200mg/kg of cyclophosphamide showed a 

significant decrease (p<0.05) in serum oestrogen (11±1.33) and progesterone (17±1.00) when 

compared to the control group with oestrogen (15±1.53) and progesterone (24±1.15). However, 

Combo administered at doses 15, 29, and 290 mg/kg in CYP-treated rats significantly (p<0.05) 

restored the levels of oestrogen and progesterone in serum, as compared to the CYP-treated 

group. 
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Administration of Combo alone resulted in a favourable effect on serum antioxidant status as 

presented in Figure 3 with GSH level at 74.18±0.10 and control group at 70.34±0.23, where it 

significantly depletes MDA level (15.25±0.13) when compared with the control group 

(19.60±0.31). The group treated with a single dose of 200mg/kg of cyclophosphamide showed 

that there was an induction of lipid peroxidation as seen in the level of MDA (30.87±0.29) while 

depleting GSH levels (54.64±0.35). The 7-day pre-treatment of the animals with Combo before 

the administration of CYP resulted in a significant reduction of lipid peroxidation and 

compensated the depletion in GSH antioxidants by CYP. 

The effect of Combo on the oxidative stress markers MDA, and NO in CYP-treated rats are 

presented in Figure 3 and Figure 4. The levels of MDA (30.87±0.29) and NO (16.12±0.56) 

significantly increased in CYP-treated rats when compared with the levels of MDA (19.60±0.31) 

and NO (13.58±0.03) of the control groups. However, Combo used as pre-treatment at the doses 

15, 29, and 290 mg/kg in CYP-treated rats significantly (p<0.05) decreased the elevated MDA in 

Combo plus CYP group as compared to the CYP group (p<0.05).   Combo treatment 

significantly inhibited the elevation of lipid peroxidation (MDA levels) in serum compared to the 

CYP-treated group (p<0.05). Moreover, CYP induced lipid peroxidation when compared with 

the control group. The MDA levels were lower in the Combo group (15.25±0.13) than in the 

control group (19.60±0.31). While at the high dose of Combo (290 mg/kg), the level of MDA 

reduced compared to the control, while the level of NO at that dose increased slightly when 

compared to the control and combo groups. From the results, it was observed that pre-treatment 

with Combo mitigated the oxidative effect of CYP. 
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Figure 1: Effect of cyclophosphamide and combo on Estrogen after 
14 days of treatment
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Figure 2: Effect of cyclophosphamide and combo on progesteron after 
14 days of treatment
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Figure 3: Effect of cyclophosphamide and combo on some oxidative 
stress markers after 14 days of treatment
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Figure 4: Effect of cyclophosphamide and combo on nitric oxide after 
14 days of treatment
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Histopathology Results 

Effects of Combo on ovarian histopathological changes in CYP-treated rats are presented in the 

photomicrographs of ovarian sections in all the groups are shown in Plate 1 to Plate 12. In the 

control group, the ovary had normal structure in the cortex and medulla (Plate 1 to Plate 3), 

containing ovarian cortex with primary follicle (P. follicle) and mature ovarian follicle (M.O. 

follicle) including corpus luteum, and medullar containing blood vessels. Rats treated with 

Combo showed similar histology to control group (Plate 6 and Plate 7). Histologically distorted 

ovary showing ovarian cortex with very few follicles (P. follicles) were observed in ovarian 

sections of rats treated with CYP as can be seen in Pate 4 and Plate 5. Ovaries of rats treated 

daily with Combo for 7 days followed by CYP were able to preserve their appearance at normal 

levels as seen in Plate 8 to Plate 12. Histopathological changes were significantly mitigated in 

Combo plus CYP group as compared with CYP group. 
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Plate 1: Photomicrograph of Ovary of group 
A animal, Magnification X 400 H&E stain 

Plate 2: Photomicrograph of Ovary of group A animal, 
Magnification X 400 H&E stain. Histologically normal ovary 
showing: ovarian cortex with primary follicle (P. follicle) and 
medullar containing blood vessels 

Plate 3: Photomicrograph of Ovary of group A animal, 
Magnification X 400 H&E stain. Histologically normal ovary 
showing: ovarian cortex with mature ovarian follicle (M.O. follicle) 
including corpus luteum, and medullar containing blood vessels 

Plate 4: Photomicrograph of Ovary of group B animal, 
Magnification X 400 H&E stain. Histologically 
distorted ovary showing ovarian cortex with very few 
follicles (P. follicles) 
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Plate 5: Photomicrograph of Ovary of group B animal, 
Magnification X 400 H&E stain. Histologically 
distorted ovary showing ovarian cortex with very few 
follicles (P. follicles). 

Plate 6: Photomicrograph of Ovary of group C animal, 
Magnification X 400 H&E stain. Histologically normal 
ovary showing cortical region with follicle 

Plate 7: Photomicrograph of Ovary of group C animal, 
Magnification X 400 H&E stain. Histologically normal 
ovary showing cortical region with follicles at different 
stages of development 

Plate 8: Photomicrograph of Ovary of group D animal, 
Magnification X 400 H&E stain. Histologically normal 
ovary showing cortical region with follicles at different 
stages of development 
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Plate 9: Photomicrograph of Ovary of group D 
animal, Magnification X 400 H&E stain. 
Histologically normal ovary 

Plate 10: Photomicrograph of Ovary of group E animal, 
Magnification X 400 H&E stain. Histologically normal 
ovary showing cortical region with follicles at different 
stages of development 

Plate 11: Photomicrograph of Ovary of group F animal, 
Magnification X 400 H&E stain. Histologically normal 
ovary. Ovarian cortex containing follicles at different 
stages of development 

Plate12: Photomicrograph of Ovary of group F 
animal, Magnification X 400 H&E stain. 
Histologically normal ovary 
 



 

14 
 

DISCUSSION 

Significant reduction in oestrogen and progesterone after CYP treatment was observed and is in 

agreement with Saleh and Mansour’s [17] study. But Combo increased the level of these 

hormones and protected ovarian follicles, ovarian function and structure. 

Combo significantly (p<0.05) decreased the levels of malondialdehyde and nitric oxide, while 

increasing glutathione, oestrogen and progesterone levels when compared with 

cyclophosphamide groups. The toxic effects of Cyclophosphamide on the ovary include reducing 

the number of primordial, preantral, and antral follicles associated with decreased levels of 

progesterone and oestrogen [19,20] and these have been demonstrated in this study. Recalling 

that to maintain fertility and overall health, proper functioning of the ovary is necessary and 

ovarian function depends on the normal development and maintenance of ovarian follicles. 

Devine et al. [27] reported evidence of the potential impact of oxidative stress on the well-being 

of growing primordial cells and pre-ovulatory follicles, including oocytes and early embryos. 

Phosphoramide mustard, PM, one of the cytotoxic metabolites of CYP was reported by Devine et 

al. [27] to be the active metabolite responsible for the anticancer activity with subsequent 

ovarian toxicity of CYP by elevating the ROS causing oxidative stress, lipid peroxidation and 

subsequently leading to granulosa cell apoptosis and increased antral follicle atresia. Oxidative 

and nitrosative damage can occur whenever ROS and RNS react with nucleic acids, cellular 

lipids, and proteins [28,29]. In the present study, MDA and NO as parameters of oxidative stress 

and nitrosative damage marker, clearly increased in the serum of CYP-treated rats. These 

changes have shown that CYP treatment caused oxidative injury to the lipids of the organ. 

Combo administration in CYP-treated rats significantly decreased MDA and NO levels and 

significantly increased the serum antioxidant level of GSH. This can be linked to the reported 
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antioxidant properties [30,31] of the different components of Combo. These results showed that 

Combo treatment could protect against ovary injury and against the side effects of CYP. Studies 

have demonstrated that the high concentrations of the antioxidant GSH in oocytes are necessary 

for normal fertilization, so Combo can be said to possess fertility activities as it increases 

glutathione levels as shown in Figure 3.  

The phytochemical analysis of Combo revealed that it contains alkaloids, flavonoids, saponins, 

tannins, and terpenoids. The hormonal and antioxidant activity noticed in Combo can be traced 

to the presence of these secondary metabolites in the individual components of Combo. 

Flavonoids are known to be anti-inflammatory, antibiotic, and antioxidants, Saponins are 

stimulants, hormonal, anti-inflammatory or diuretic, Tannins bind with other molecules helping 

to detoxify tissues, while Terpenoids are stimulants, hormonal and often anti-inflammatory or 

diuretic [31].            

                                                                                                                                                                                                                              

CONCLUSION 

 In conclusion, Combo has fertility potential and can protect against ovarian degeneration 

cyclophosphamide-induced toxicity. 
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