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pruriens on ovulation, serum gonadotropins and oxidative stress markers in 
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ABSTRACT
The ovary is the female gonad and it produces sex hormones that are responsible for the release of ovum during the 
menstrual cycle. Diabetes has been reported to have deleterious effect on the structure and function of the ovary. 
Mucuna pruriens is a plant that has been reported to have hyperglycemic property and rich antioxidant activities. 
This study was carried out to determine the effect of ethanolic extract of Mucuna pruriens on the function of the 
ovary in STZ-induced diabetes. Fifteen female Sprague-Dawley rats averagely weighing 150 g were used for this 
study. The animals were divided into 3 groups. Extract of Mucuna pruriens was given orally for two weeks at doses 
of 50 and 100 mg/kg body weight. Control animals received distilled water. At the end of the experiment animals 
were sacrificed by cervical dislocation. Blood was collected for hormonal assay studies and the oviducts were 
excised; ova count and biochemical assay for oxidative stress markers were performed respectively. An increase in 
the serum levels of FSH and LH were observed in the treated groups. However, this increase was not significant. The 
result also showed increased antioxidant activities of catalase and superoxide dismutase in the experimental groups 
when compared with control. Furthermore, the number of ova shed at ovulation in the treated groups was 
comparable with the control group.  In conclusion, Mucuna pruriens seed extract ameliorates the deleterious effect 
of diabetes mellitus on ovarian function.

Keywords: STZ; Mucuna pruriens; diabetes; antioxidants; ovulation; follicle stimulating hormone; luteinizing 
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11INTRODUCTION mechanisms then ensues . Damage to the cells 
Diabetes mellitus (DM) is a metabolic disorder ultimately results in the secondary complications 

12,13characterized by hyperglycemia and insulin resistance. associated with diabetes .  
Diabetes impacts both directly and indirectly on the 

1fertility of couples . Consequently, DM impairs both Mucuna pruriens belongs to the family Fabaceae and 
male and female reproductive functions at multiple has been described as a multipurpose plant which is 
levels as a result of its effects on the endocrine system as used extensively both for its nutritional and medicinal 

2well as on vasculature . Diabetes has been reported to properties. M. pruriens seeds are a rich source of L-
cause alterations in ovarian function by reducing serum Dopa and its metabolites. In vitro antioxidant assays 

14levels of FSH and LH which consequently induces a have supported the antioxidant property of L-Dopa . 
decrease or even absence of ovulated oocytes in female Dopamine, a product of L-Dopa metabolism, has also 

3-5rats and in turn impairs fertility . DM has been been found to possess strong anti-oxidant capacity and 
15,16associated with several mechanisms, one of which is free radical scavenging activity . Phytochemical 

oxidative stress. Oxidative stress plays an important screening of the plant revealed that it contains 
role in the development and progression of diabetes and alkaloids, flavonoids, tannins saponins, cardiac 

6-8 17-20its complications . Hyperglycemia is the link between glycosides, anthraquinones and carbohydrates . L-
diabetes with diabetic complications. Hyperglycemia Dopa and its metabolite dopamine, have been reported 
results in overproduction of oxygen free radicals, which to stimulate the hypothalamus and forebrain to secrete 

9,10 21-23contributes to the progression of diabetes . Free gonadotropin-releasing hormone (GnRH) . This 
radicals are formed disproportionately in diabetes by ultimately activates the anterior lobe of the pituitary 
glucose oxidation, nonenzymatic glycation of proteins, gland to secrete follicle stimulating hormone and 
and the subsequent oxidative degradation of glycated luteinizing hormone.
proteins. Abnormally high levels of free radicals and 
the simultaneous decline of antioxidant defense Literature is replete with the antihyperglycemic action 
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24-28 Induction of Diabetes.of Mucuna pruriens , its excellent scavenging ability 
Rats were fasted overnight for 12 hrs before diabetes that mops up excessive production of reactive oxygen 

14-16, 19, 22, 29-31, 32 was induced using streptozotocin (STZ). Briefly, 50 species and free radicals  and its ability to 
17,30,32-34 mg/kg body weight of STZ was dissolved in citrate activate the secretion of gonadotropins .  

buffer (pH 4.5) and injected intraperitoneally within 10 
minutes after preparation. Symptoms of diabetes were An earlier study had reported that M. pruriens seed 
clearly seen within 2-4 days after induction.extract has the potential to enhance fertility by 

increasing serum levels of FSH and LH which in turn 
Experimental Designincreases the number of oocytes released at ovulation 

32 The animals were divided into 3 groups with 5 animals possibly through its antioxidant properties . 
in each group.
Group l; Received distilled water only, served as This study was carried out to showcase Mucuna 
control.pruriens as a cheap, easily accessible, non invasive 
Group II; Received oral dose of Mucuna pruriens at 50 remedy of plant origin for the treatment of infertility in 
mg/kg daily.diabetic women.  
Group III; Received oral dose of Mucuna pruriens at 
100 mg/kg daily.MATERIALS AND METHODS

Animals 
At the end of the 2 weeks study, oestrous cycle was Fifteen female Sprague-Dawley rats averagely 
performed daily in all the groups to determine the weighing 150 g were obtained from the Animal 
animals in the proestrus phase. Blood was collected Holding Centre, Badagry Lagos State, Nigeria and 
from the angular vein of the eye at 6 p.m. on proestrus were transferred to the Animal House of the 

Oand stored at -80 C for hormonal assay studies.Department of Anatomy, College of Medicine of the 
University of Lagos. The animals were housed in 

The next day, the rats were sacrificed by cervical special clear sided cages and left to acclimatize for a 
dislocation. A ventral laparotomy was performed and period of 2 weeks. All the animals were given pelleted 
the oviducts and the ovaries were excised. The right rat feed purchased from Agric Farms, Lagos Nigeria 
ovaries were immediately placed in 10% formal saline and water was provided Ad-libitum. They were 
for histological studies while the left ovaries were exposed to twelve hours light and dark cycles at 

Oo o stored in -80 C for biochemical analysis. standard temperature (26 C-28 C). The animals were 
identified by different ear tags. All experimental 

Determination of the Oestrous Cycleprocedures and techniques were approved by the 
The phases of the oestrous cycle were determined daily Departmental Committee on the use and care of 
between 8 a.m. and 9:30 a.m. using the vaginal smear animals and tissue collection. 
method. Vaginal secretion was collected with a plastic 
pipette filled with 10 µl of normal saline (NaCl 0.9%). Plant Source
The vagina was flushed two or three times with the Mucuna pruriens plant with mature seeds was obtained 
pipette and the vaginal fluid was placed on a glass slide. from Mushin market Lagos, Nigeria.
A different slide was used for each animal. The They were identified and authenticated in Department 
unstained secretion was observed under a light of Botany of the University of Lagos. Voucher 
microscope. specimen with accession number LUH 4922 was 

deposited in the herbarium of the Department of Botany 
Ovulation studyof the University of Lagos.
The dissected oviduct was placed on glass slides with a 
drop of saline and covered with cover-slips. This was Seed Extraction
squeezed with both sides being gently rocked and each The extraction was carried out in the Pharmacognosy 
ovum found in the distended ampulla was counted Department of the Faculty of Pharmacy, University of 

35under a light microscope .Lagos Nigeria. Briefly, seeds were obtained from the 
pods, air-dried and grounded into fine powder using the 

Antioxidant studymortar and the pestle. 1.5 Kg of fine powder was mixed 
The right ovaries were homogenized using a with alcohol and placed in the Soxhlet apparatus. The 
Potter–Elvehjem homogenizer. A 20% (1/5 powder obtained (147.8 g yield) was stored at room 
w/v)homogenate of the tissue was prepared in 50m temperature of 25°C before use. All dilutions of the 
MTris-HCl buffer (pH 7.4) containing 1.15%potassium extract were made in distilled water.
chloride and centrifuged at 10,000 rpm at 4°C for 10 
min.The animals received a single oral dose of Mucuna 

prurients at 50 and 100 mg/kg body weight at 2 p.m. 
Superoxide dismutase was assayed utilizing the daily for two weeks using an oro-gastric tube. Distilled 

36technique of . A single unit of enzyme was expressed as water was given to the control animals.
50% inhibition of Nitrobluetetrazo-lium (NBT) 
reduction/min/mg/protein.
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Catalase was assayed colorimetrically at 620 nm and ANOVA. Statistical significance was considered at P 
e x p r e s s e d  a s  ì m o l e s  o f  H 2 O 2  >0.05.

37Consumed/min/mg/protein as described by .
RESULTS

Hormonal Studies (Follicle Stimulating Hormone During the course of this experiment, the animals 
and Luteinizing Hormone) showed signs and symptoms of diabetes such as high 
Blood was obtained from the angular vein of the eye of 

blood glucose levels, weight loss, frequent urination the Sprague-Dawley rats at 6 p.m. in the evening of 
and loss of fur. However, two animals died in the proestrus and collected into heparinised bottles. Each 

blood sample was spun at 2,500 rpm for 10 minutes in experimental group after the induction of experimental 
an angle-head desktop centrifuge at temperatures of diabetes using STZ as a diabetogenic agent. 
25°C.

Effect of ethanolic extract of Mucuna pruriens on Serum samples were assayed in batches with control 
the number of ova shed in STZ induced- diabetic sera at both physiological and pathological levels by 
rats: Table 1 shows the number of ova shed in the S t a n d a r d  Q u a n t i t a t i v e  E n z y m e -  L i n k e d  
oviduct across the treated groups. The result revealed Immunosorbent Assay (ELISA) technique with Micro 
that the number of ova released in the animals treated well kits from Syntro Bioresearch Inc., California, 
with Mucuna pruriens after induction of diabetes at USA.
both dosages (50 and 100 mg/kg body weights) were 
comparable with control values.Statistical Analysis

Results were analyzed and expressed as Mean ± SD and 
were subjected by Student T- test and one-way 

Table 1: Effect of ethanolic extract of Mucuna pruriens administered after two weeks of STZ-induced diabetes on 

the number of ova shed in the oviduct in Sprague-Dawley rats.

TREATMENT GROUPS  NUMBER OF OVA SHED  

Control  6.00  ±1.00  
Diabetic +50 mg/kg  6.00 ± 0.00  
Diabetic +100 mg/kg  6.00 ± 1.00  

    Values are represented as Mean ± SEM, N=5.

Effect of ethanolic extract of Mucuna pruriens on oxidative stress markers in STZ- induced diabetic rats: 

An increase in the activities of the antioxidant status of SOD and catalase were observed in all the treated groups 

when compared with the control. However, this increase was not statistically significant (Table 2). 

Table 2: Effect of ethanolic extract of Mucuna pruriens administered after two weeks of STZ-induced diabetes on 
SOD and catalase activities in S-D rats.

Treatment Group  SOD (min/mg protein)  Catalase (Mmol/min/mg protein)
Control  280.14 ± 39.33  1.75 ± 0.37  
Diabetic +50 mg/kg  399.65 ±25.60  1.78± 0.77  
Diabetic +100 mg/kg  364.48 ± 26.99  2.44 ± 0.20  

                  Values represented as Mean ± SEM, N=5.

Effect Of Ethanolic Extract Of Mucuna Pruriens On Serum Levels Of Fsh And Lh In Stz Induced Diabetic 
Rats: The serum levels of both FSH and LH were increased in this study when compared to the control values (Table 
3) but were not statistically significant.    
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Treatment groups  FSH (mIU/ml) LH (mIU/ml) 
Control  0.45 ± 0.09 0.84 ± 0.04 
Diabetic +50 mg/kg 0.64 ± 0.22 1.28 ± 0.22 
Diabetic +100 mg/kg 0.79 ± 0.51 0.89 ± 0.09 

                 Values represented as Mean ± SEM P, N=5.

DISCUSSION the increase in the number of oocytes released at 
Diabetes Mellitus is a disease in which increased ovulation.
oxidative stress plays an essential pathogenic role. In 
this present study, the antioxidant activities of SOD and CONCLUSION
catalase increased in the STZ-induced diabetic + In conclusion, it can be deduced from this study, that the 
Mucuna pruriens groups compared with the control. ethanolic extract of seeds of Mucuna Pruriens has the 
This up-regulation in the production of SOD and potential to ameliorate the deleterious effects of 
catalase is in response to the increasingly build-up of diabetes mellitus on the ovary. Thus, the long term 
free radicals production in the ovary. An earlier study usage of Mucuna Pruriens seems promising in the 
had reported that the administration of Mucuna treatment of diabetes-related infertility. 
pruriens for 28 days increased the antioxidant activities 

32of SOD and catalase in female Sprague-Dawley rats . 
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