
International Journal of Research and Scientific Innovation (IJRSI) |Volume VIII, Issue XII, December 2021|ISSN 2321-2705 

www.rsisinternational.org Page 152 

 

Effect of Ethanolic Leaf Extract of Carica Papaya 

and Newbouldia Laevis on Hormone Profile of 

Alloxan-Induced Diabetic Wistar Rat 
Ifegwu NO

1
, Anibeze CIP

2
, Njoku-Oji NN

3
 

1,2.
  Department of Anatomy, College of Medicine and Health Sciences, Abia State, University Uturu, Abia State, Nigeria. 

3
Department of Human Physiology, Faculty of Basic Medical Sciences, Nnamdi, Azikiwe University, Nnewi Campus, Anambra 

State, Nigeria. 

Corresponding Author* 

Abstract: Objective: This study was carried out to investigate the 

effect of ethanolic leaf extracts of C. papaya and N. laevis on 

hormone profile of alloxan-induced diabetic male wistar rats. 

Methodology: Forty (40) male wistar rats weighing 150-180g 

were procured and acclimatized for two weeks, after which, they 

were divided into eight (8) groups of five (5) rats each, and were 

housed in cages. The groups were designated as groups A - H. 

Group A served as the control group, and received distilled 

water only. Animals in groups B – H were induced with diabetes 

using alloxan. The diabetic group B did not receive any 

treatment throughout the experiment, while the diabetic groups 

C - H received 400mg/kg of C. papaya leaf extract, 600mg/kg of 

C. papaya leaf extract, 400mg/kg of N. laevis leaf extract, 

600mg/kg of N. laevis leaf extract, 200mg/kg of C. papaya + 

200mg/kg of N. laevis, and 300mg/kg of C. papaya + 300mg/kg of 

N. laevis leaf extract respectively for 21 days through oral route 

with the aid of oral gastric tube. On the 22nd day, the animals 

were sacrificed via chloroform inhalation and blood samples 

were then collected through ocular puncture for hormonal assay. 

All data were tabulated and statistically analyzed using SPSS 

version 25.0.  

Result: Levels of FSH, LH and Testosterone were significantly 

(P<0.05) decreased in groups B and D when compared to the 

control group A; and significantly (P<0.05) increased in groups 

F, G, and H when compared to the control group A.  However, 

there was no significant difference on the levels of FSH, LH and 

Testosterone in groups C and E when compared to the control 

group A. 

Conclusion: Combined leaf extracts of Carica papaya and 

Newbouldia laevis have ameliorating effect on the levels of FSH, 

LH and Testosterone of alloxan-induced male wistar rats.      

Keywords: Carica papaya, Newbouldia laevis, FSH, LH, 

Testosterone 

I. INTRODUCTION 

bout 422 million people worldwide have diabetes, with 

majority living in low-and middle-income countries, 1.5 

million deaths are directly attributed to diabetes each year, 

and both the number of cases and the prevalence of diabetes 

have been steadily increasing over the past few decades 
[1]

. 

Diabetes is a chronic, metabolic disease characterized by 

elevated levels of blood glucose (or blood sugar), which leads 

over time to serious damage to the heart, blood vessels, eyes, 

kidneys and nerves 
[1]

. The most common is type 2 diabetes, 

usually in adults, which occurs when the body becomes 

resistant to insulin or does not make enough insulin 
[1]

. In the 

past three decades the prevalence of type 2 diabetes has risen 

dramatically in countries of all income levels; and Type 1 

diabetes, once known as juvenile diabetes or insulin-

dependent diabetes, is a chronic condition in which the 

pancreas produces little or no insulin by itself 
[1]

. For people 

living with diabetes, access to affordable treatment, including 

insulin, is critical to their survival and there is a globally 

agreed target to halt the rise in diabetes and obesity by 2025 
[1]

.  

Diabetic men have significantly low serum testosterone with 

low LH and FSH, hypercholesterolemia, 

hypertriglyceridemia, hypoalbuminemia and increased 

oxidative stress 
[2]

. Low serum testosterone in diabetic men is 

accompanied by low LH and FSH due to the inability of the 

pituitary gland to respond appropriately to a decline in 

testosterone implying central effect of high serum glucose on 

the interaction between the nervous and endocrine system. 

Nutritional deficiency, increased oxidative stress and 

increased aromatase activity due to excessive body fat could 

also have contributed to the low serum testosterone 
[2]

. An 

important complication of diabetes mellitus is the disturbance 

in the male reproductive system 
[3]

. Glucose metabolism is an 

important event in spermatogenesis. Diabetes mellitus induces 

molecular alterations which negatively affect sperm quality 

and function as well as fertility 
[4]

. Many studies in both 

human and animal studies have confirmed the deleterious 

effect of diabetes mellitus on sexual functions such as; semen 

parameters, nuclear DNA fragment and chromatin quality 
[5, 6]

. 

The main goal of diabetes treatment is establishing of normal 

blood glucose and preventing or delaying its metabolic 

complications. Medicinal plants which are composed of 

phytochemicals and phytonutrients, possess therapeutic 

properties, or exert beneficial pharmacological effect on the 

human body and animal body; and include such plants such as 

Carica papaya and Newbuldia laevis that could help to 

improve the health of diseased living organisms. 

A 
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C. papaya which is commonly known as pawpaw, belongs to 

the family Caricaceae. It originated from Southern Mexico, 

Central America and the northern part of South America; and 

is now being cultivated in many tropical countries such as 

India, Bangladesh, Indonesia, Sri Lanka, Philippines, West 

Indies, Malaysia and Africa. Its leaves, barks, roots, latex, 

fruit, flowers, and seeds are used in folk medicine to treat 

varieties of diseases 
[7]

. Its constituents such as vitamins, 

including A, E and C are rich source of antioxidant and 

minerals such as magnesium and potassium, vitamin B 

pantothenic acid and folate and fiber 
[8]

. Phytochemical 

analysis of its leaf revealed saponins, cardiac glycosides, and 

alkaloids 
[9]

, trace amount of chlorogenic acid, flavonoids and 

coumarin compounds 
[10]

. Studies have reported the anti-

diabetic potential of its seeds and leaves’ extract 
[11, 12]

. Its leaf 

has been proven to have antidiabetic effect 
[13]

, hypoglycemic 

properties 
[14]

, antioxidant, immunomodulatory, and 

hypolipidemic effects 
[15]

, helpful in preventing diabetic 

complications by dyslipidemia improvement 
[16]

 and exhibits 

anti-inflammatory effect 
[17]

.  

N. laevis which belongs to the family Bignoniaceae is a non-

leguminous, medium sized angiosperm, commonly called 

boundary tree (planted as hedgerows and as a life fence), 

chieftaincy tree (used in chieftaincy and traditional religious 

ceremonies) 
[18]

, or tree of life (possibly because of its 

longevity). Different local names of the plant are Ogirisi 

(Igbo), Akoko (Yoruba), Aduruku (Hausa) 
[19]

. It is a plant 

with diverse claims of effectiveness, widely utilized in 

traditional medicine by various cultures throughout the 

tropical Africa, including but not limited to Nigeria, Togo, 

Senegal, Ghana, Congo, Cote de Voire, and Cameroun. 

Usman and Osuji, 
[20] 

reported that the phytochemical 

composition of the flower and leaves of N.laevis include 

cardiac and steroidal glycosides, flavonoids and tannins. In 

Nigeria, its bark is chewed and swallowed for stomach pains, 

diarrhea and toothache 
[21]

.  The plant is useful for ear ache, 

sore feet, chest pain, epilepsy and convulsion in children 
[22]

. 

It is employed in the treatment of coughs, diarrhoea and 

dysentery and is also given to children for treating epilepsy 

and convulsions 
[23]

. Other medical uses include folk treatment 

of fevers (including yellow fever), malaria, stomach ache, 

cough, sexually transmitted infections, skin infections, tooth 

ache, breast cancer, constipation, pain (pelvic pain in females, 

chest pain, ear ache), gonococcal orchitis, elephantiasis, sore-

feet, ulcer, epilepsy, convulsion, migraine, sickle cell 

anaemia, as a febrifuge, as a vermifuge, in female 

reproductive healthcare (fibroids, infertility, hemorrhage), as 

aphrodisiacs, eye problems, snake bites, wound healing, 

diabetes, arthritis, rheumatism and other inflammatory 

conditions 
[24, 25, 26 and 27]

. Studies have shown that N. laevis leaf 

is used to manage hyperglycemia, improve haematological 

and biochemical derangements, control muscle wasting, 

induce adipogenesis 
[28]

, has antidiabetic effect 
[29]

, exhibits 

antioxidant and free radical scavenging, antimicrobial and 

anti-malarial  
[30]

, sedative and anticonvulsant 
[31]

, analgesic, 

antinociceptive and an-tiinflamatory 
[32]

, hepatoprotective 
[33, 

34]
, anticancer 

[35]
, wound healing and antiulcer 

[36]
, 

hypoglycemic 
[28]

 activities among others.  

Hence this study was carried out to investigate on the 

combined effect leaf extracts of C. papaya and N. laevis on 

the serum hormonal levels of alloxan-induced diabetic male 

wistar rats since no work has been carried out on this. 

II. MATERIALS AND METHODS 

2.1 Animal procurement, care and treatment 

Forty (40) male wistar rats weighing between 130g to 180g 

were procured and housed at the Animal house of Anatomy 

Department, Abia State University; Uturu with wire gauze 

cages in a well-ventilated area, were maintained under 

standard laboratory conditions of temperature (22+2
0
C), 

relative humidity (55-65%) and 12 hours light/dark cycle. 

They were fed with standard commercial pellet diet and water 

ad libitum and were also acclimatized for two weeks before 

the experiment. Their health statuses were closely monitored 

before and during the experiment. All procedures were carried 

out in strict accordance with the Institutional guidelines on the 

care and use of experimental animals. 

2.2 Collection, identification and preparation of plant 

material 

Fresh leaves of C. papaya and N. lavis leaves were plucked 

from Nkporo in Ohafia L.G.A., Abia State, and were 

authenticated at Herbarium unit, Botany Department, Abia 

State University, Uturu, Abia State. The leaves were air dried 

and crushed using laboratory blender. Extractions were done 

using ethanol. The crude ethanol extracts were kept in an air-

tight container and stored in a refrigerator at 4
0
C until time of 

use. At the time of use, the ethanol extracts were filtered into 

a stainless basin with a white cloth and placed in a water bath 

so as to dry up the ethanol. 250mg of these extracts /kg body 

weight were dissolved in 10mls of distilled water and were 

administered to the animals. 

2.3 Induction of diabetes 

The rats were divided into non-diabetic control group and 

experimental groups. The baseline blood glucose level of the 

experimental group to be inducted was determined before the 

induction of diabetes. The rats were allowed to fast over night 

prior to injection of alloxan and diabetes was induced by 

intra-peritoneal administration of 150mg of alloxan per kg 

body weight of rat (150mg/kg body weight) 
[37]

. After the 

induction, the rats were allowed to have free access to the 

same feed and water. After 72 hours, blood samples obtained 

through tail tip puncture of the rats were used to confirm 

diabetes in the rats by testing for hyperglycemia using 

Glucometer. Diabetes was confirmed at fasting blood glucose 

levels greater than 200mg/dl 
[38]

. 

2.4 Experimental protocol  

The animals were grouped into eight (8) groups of five (5) rats 

each. Different doses of the leaf extracts were administered 

via oral route with the aid of oral gastric tube as shown below: 
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Group A    The control group + distilled water. 

Group B     Diabetic group + No treatment 

Group C     Diabetic + 400mg/kg of C. papay leaf 

extract.           

Group D     Diabetic + 600mg/kg of C. papay leaf 

extract.            

Group E      Diabetic + 400mg/kg of N. laevis leaf 

extract.  

Group F      Diabetic + 600mg/kg of N. laevis leaf 

extract.   

Group G     Diabetic + 200mg/kg of C. papaya and 

200mg/kg of N. laevis leaf extracts. 

Group H     Diabetic + 300mg/kg of C. papaya and 

300mg/kg of N. laevis leaf extracts.   

2.5 Sample collection  

The extracts were administered for twenty one (21) days. On 

the 22
nd

 day, blood samples were collected through ocular 

puncture as described by Hoff and Rlagt, 
[39]

 for hormonal 

assay. The obtained blood samples were spun at 2500pm for 

10min using wisperfuge model 1384 centrifuge at 10-25
0
C, 

serum samples were collected, refrigerated and assayed for 

growth hormone, follicle stimulating hormone, testosterone 

and luteinizing hormone using the microwell enzyme linked 

immunoassay (ELISA) technique, and analytical grade 

reagent  (Syntron Bioresearch Inc, USA). 

2.6 Statistical Analysis  

All data were tabulated and statistically analyzed using SPSS 

version 25.0. Results were expressed as Mean ± standard error 

of mean (SEM). Comparative analysis amongst groups was 

done using one-way analysis of variance (ANOVA). A post-

hoc analysis using Bonferoni multiple comparative tests was 

performed to identify significant groups. P<0.05 was taken as 

statistically significant. 

III. RESULTS 

Table 3.1: A table showing the effect of ethanolic leaf extracts of C. papaya 

and N.  laevis on serum levels of follicle stimulating hormone (FSH) of 

alloxan induced diabetic wistar rats. 

Groups Dosage of aqueous extracts FSH  (IU/mL) 

A Control (Distilled water) 3.71 ± 0.14 

B Diabetic (Distilled water) 2.70 ± 0.12* 

C 400mg/kg C. papaya 3.15 ± 0.26 

D 600mg/kg C. papaya 2.20 ± 0.17* 

E 400mg/kg N. laevis 3.98 ± 0.17 

F 600mg/kg N. laevis 4.68 ± 0.14* 

G 
200mg/kg C. papaya + 

200mg/kg N. laevis 
4.89 ± 0.20* 

H 
300mg/kg C. papaya + 

300mg/kg N. laevis 
4.20 ± 0.17* 

 

Table 3.1 showed a significant decrease (P<0.05) on the 

serum FSH levels in group B that received no treatment and 

group D that received 600mg/kg of C. papaya when compared 

to the control group A; and a significant increase (P<0.05) on 

the serum FSH level in groups F, G and H that received 

600mg/kg of N. laevis, 200mg/kg of C. papaya + 200mg/kg 

of N. laevis,  and 300mg/kg of C. papaya + 300mg/kg of N. 

laevis respectively when compared with the control group A. 

However, there was no significant difference (P>0.05) on the 

serum FSH levels in groups C and E that received 400mg/kg 

of C. papaya, and 400mg/kg N. laevis respectively when 

compared with the control group A. 

 

Figure 3.1: The effect of ethanolic leaf extracts of C. papaya and N.  laevis on 
serum levels of follicle stimulating hormone (FSH) of alloxan induced 

diabetic wistar rats. 

Table 3.2: A table showing the effect of ethanolic leaf extracts of C. papaya 
and N.  laevis on serum levels of luteinizing hormone (LH) of alloxan induced 

diabetic wistar rats. 

Groups Dosage of aqueous extracts LH  (IU/L) 

A Control (Distilled water) 3.64 ± 0.08 

B Diabetic (Distilled water) 2.17 ± 0.35* 

C 400mg/kg C. papaya 3.09 ± 0.20 

D 600mg/kg C. papaya 2.22 ± 0.19* 

E 400mg/kg N. laevis 4.04 ± 0.22 

F 600mg/kg N. laevis 4.65 ± 0.09* 

G 
200mg/kg C. papaya + 

200mg/kg N. laevis 
4.80 ± 0.26* 

H 
300mg/kg C. papaya + 

300mg/kg N. laevis 
4.18 ± 0.21* 

 

Table 3.2 showed a significant decrease (P<0.05) on the 

serum LH levels in group B that received no treatment and 

group D that received 600mg/kg of C. papaya when compared 

to the control group A; and a significant increase (P<0.05) on 

the serum LH level in groups F, G and H that received 
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600mg/kg of N. laevis, 200mg/kg of C. papaya + 200mg/kg 

of N. laevis,  and 300mg/kg of C. papaya + 300mg/kg of N. 

laevis respectively when compared with the control group A. 

However, there was no significant difference (P>0.05) on the 

serum LH levels in groups C and E that received 400mg/kg of 

C. papaya, and 400mg/kg N. laevis respectively when 

compared with the control group A. 

 

 

Figure 3.2: The effect of ethanolic leaf extracts of C. papaya and N.  laevis on 

serum levels of luteinizing hormone (LH) of alloxan induced diabetic wistar 

rats. 

Table 3.3: A table showing the effect of ethanolic leaf extracts of C. papaya 

and N. laevis on serum levels of testosterone of alloxan induced diabetic 

wistar rats. 

Groups Dosage of aqueous extracts 
Testosterone 

(ng|dl) 

A Control (Distilled water) 3.38 ± 0.19 

B Diabetic (Distilled water) 2.18 ± 0.17* 

C 400mg/kg C. papaya 3.17 ± 0.20 

D 600mg/kg C. papaya 2.3 ± 0.20* 

E 400mg/kg N. laevis 3.66 ± 0.23 

F 600mg/kg N. laevis* 4.34 ± 0.48* 

G 
200mg/kg C. papaya + 

200mg/kg N. laevis 
4.85 ± 0.16* 

H 
300mg/kg C. papaya + 

300mg/kg N. laevis 
4.16 ± 0.26* 

 

Table 3.3 showed a significant decrease (P<0.05) on the 

serum testosterone levels in group B that received no 

treatment and group D that received 600mg/kg of C. papaya 

when compared to the control group A; and a significant 

increase (P<0.05) on the serum testosterone level in groups 

F, G and H that received 600mg/kg of N. laevis, 200mg/kg of 

C. papaya + 200mg/kg of N. laevis,  and 300mg/kg of C. 

papaya + 300mg/kg of N. laevis respectively when compared 

with the control group A. However, there was no significant 

difference (P>0.05) on the serum testosterone levels in groups 

C and E that received 400mg/kg of C. papaya, and 400mg/kg 

N. laevis respectively when compared with the control group 

A. 

 

Figure 3.3: The effect of ethanolic leaf extracts of C. papaya and N.  laevis on 
serum levels of testosterone of alloxan induced diabetic wistar rats. 

IV. DISCUSSION 

Reproductive complications such as disruption of male 

fertility, impotence, retrograde ejaculation and hypogonadism 

due to damage to the beta cells of the pancreas which secret 

pancreatic insulin that regulate the male hypothalamic-

pituitary-gonadal axis which is essential for fertility also occur 

due DM complication 
[4, 40, and 41]

. The onset of Type I diabetes 

is known to disrupt the HPG axis, resulting in impaired 

spermatogenesis and subsequent sub-fertility and disruptions 

in any part of the HPG axis impair fertility 
[42]

. Thus this 

research work was undertaken to investigate the effect of 

ethanolic leaf extracts of C. papaya and N. laevis on the serum 

hormonal levels of alloxan-induced diabetic male wistar rats. 

The significant decrease (P<0.05) on the serum hormonal 

levels of FSH., LH and testosterone in group B that received 

no treatment when compared to the control group A in tables 

3.1, 3.2 and 3.3 could be due to the effect of diabetes. 

Research has shown that the induced-alloxan selectively kills 

the insulin-producing beta-cells found in the pancreas as 

alloxan is proven to induce diabetes in laboratory animals 
[43, 

44]
. This occurs most likely because of selective uptake of the 

compound due to its structural similarity to glucose as well as 
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the beta-cell's highly efficient uptake mechanism (GLUT2). In 

addition, alloxan has a high affinity to SH-containing cellular 

compounds and, as a result, reduces glutathione content. 

Furthermore, alloxan inhibits glucokinase, a SH-containing 

protein essential for insulin secretion induced by glucose 
[37]

. 

Research has shown that diabetic men had significantly low 

serum testosterone with low LH and FSH, 

hypercholesterolemia, hypertriglyceridemia, 

hypoalbuminemia and increased oxidative stress 
[2]

. Research 

has also shown that there exist a link between diabetes and low 

testosterone, men with diabetes are more likely to have low 

testosterone; and men with low testosterone are more likely to 

later develop diabetes 
[45]

.  Testosterone helps the body's tissues 

take up more blood sugar in response to insulin, men with low 

testosterone more often have insulin resistance and need to 

produce more insulin to keep blood sugar normal 
[45]

. According 

to Schoeller el al., 
[41]

, in a normally functioning hypothalamic 

pituitary gonadal axis, the hypothalamus releases GnRH 

pulses that stimulate the pituitary to secrete both luteinizing 

hormone (LH) and follicular stimulating hormone (FSH). LH 

and FSH act on the Sertoli cells and the Leydig cells, 

respectively, to stimulate the process of spermatogenesis. The 

onset of Type I diabetes is known to disrupt the HPG axis, 

resulting in impaired spermatogenesis and subsequent sub-

fertility, thus disruptions in any part of the HPG axis impair 

fertility 
[41]

. Also serum insulin has long been known to affect 

the central nervous system, and these effects could mediate 

whole body energy homeostasis, including the reproductive 

axis through further signaling to the pituitary and ultimately, 

the gonads 
[41]

. Research has also revealed that the peripheral 

insulin injection caused an increase in insulin levels in 

cerebral spinal fluids, suggesting that insulin could potentially 

be a signal to the brain regarding energy stores and promoting 

whole-body energy homeostasis 
[46]

. A lack of insulin would 

signal to the brain a lack of energy supply and the central 

nervous system could potentially shut down extraneous 

energy-consuming processes such as reproductive function 
[41]

. Indeed, insulin levels have dramatic effects on the 

regulation of the HPG axis. The effects of diabetes on the 

reproductive axis are mediated at least in part, by signaling in 

the brain. Insulin mediates its effects through binding with the 

insulin receptor, resulting in a signaling cascade. 

The result of significant decrease (P<0.05) on the serum 

hormonal levels of FSH, LH and testosterone in group D of 

tables 3.1, 3.2 and 3.3 that received 600mg/kg of C. papaya 

when compared to the control group A may be due to anti-

fertility effect of C. papaya when taken at a higher dose of 

600mg/kg.  Research has revealed that C. papaya leaf 

possesses anti-fertility properties, and could be used to 

control birth rate 
[47]

. The exact mechanism by which 

the leaf extract reduce sperm count is not known, but 

it has been suggested that “papain” one of its 

components, could have crossed the blood testes 

barrier to exert harmful effects on the seminiferous 

tubules of the testes 
[48]

 thereby leading to decrease in 

the level of testicular apparatus. It has been revealed that 

many bioactive as well as toxic agents of plant extracts can 

affect the regulation of conception and reproduction 
[49, 50]

. 

Also, bioactive agents such as alkaloids and flavonoids have 

been shown to reduce plasma concentrations of some fertility 

hormones 
[51, 52]

. Thus, the presence of these phytochemicals 

in the leaf extract could have accounted for the alterations in 

the levels serum hormones in this study.  

Then the significant increase (P<0.05) on the serum hormone 

levels of FSH, LH and testosterone in groups F, G and H that 

received 600mg/kg of N. laevis, 200mg/kg of C. papaya + 

200mg/kg of N. laevis,  and 300mg/kg of C. papaya + 

300mg/kg of N. laevis respectively when compared with the 

control group A could be due to the ameliorating effect of the 

combined leaf extracts C. papaya and N. laevis at low 

dosages, and that of N. laevis to the testicular cells (leydig and 

sertolily cells). According to Schoeller el al., 
[42]

, in a 

normally functioning hypothalamic pituitary gonadal axis, the 

hypothalamus releases GnRH pulses that stimulate the 

pituitary to secrete both luteinizing hormone (LH) and 

follicular stimulating hormone (FSH). LH and FSH act on the 

Sertoli cells and the Leydig cells, respectively, to stimulate the 

process of spermatogenesis, thus the significant increased in 

the hormonal levels in groups F, G and H; and also the 

increase in groups C and E though not significant (figures 3.1, 

3.2 and 3.3). Aqueous leaf extracts of N. laevis can be used to 

manage hepatotoxicity and testicular toxicity 
[53]

, 

exhibits protective effect on testicular damage 
[54]

, prevent 

oxidative stress in testes and improve fertility outcomes 
[52]

 

and improve erectile function 
[55]

. Newbouldia laevis can also 

boost the FSH and LH levels 
[56]

.  

V. CONCLUSION 

Carica papaya and Newbouldia laevis leaf extracts have 

ameliorating effect on serum levels of FSH, LH and 

testosterone, and the ameliorating effect of the combined 

doses to the parameters were better at lower dosages than 

when the individual leaf extracts were administered to the 

diabetic wistar rats. Thus, the use of the leaf extracts of C. 

papaya and N. laevis in the treatment of diabetics should be 

encouraged, especially in the combined form because of their 

ameliorating effect to DM and complications associated with 

it.  
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