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Ethno-medicinal studies of Brachystegia eurycoma 
Harms, Detarium microcarpu Guill. & Perr and 
Mucuna pruriens (L.) DC Seeds on Blood Glucose 
Levels, Liver Enzymes, and Lipid Profile of Female 
Wistar Rats
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ABSTRACT
Aim: This study was designed to investigate the ethno-medicinal effect of Brachystegia eurycoma Harms (B. eurycoma), 
Detarium microcarpum Guill. & Perr (D. microcarpum) and Mucuna pruriens (L.) DC (M. pruriens) seeds on blood glucose 
levels, liver enzymes, and lipid profile of female Wistar rats.  Materials and Methods: B. eurycoma, D. microcarpum 
and M. pruriens aqueous seeds extract were administered at a single dose of 200 mgkg-1 body weight to the experimental 
animals individually and in combination daily for three weeks. Results: The blood glucose level in group II, IV and V 
(94.5±3.09, 99.5±3.77 and 100.0±5.83 mg dL-1) were significant different (p<0.05) when compared to group I 
(82.0±5.85 mg dL-1). HDL, LDL and TG concentration in groups III, IV and V were significant different (p>0.05) compare 
to the control. AST and ALT level in group II and III were also significant different (p<0.05) when compared to group I and 
V. However, group IV was significant higher (p<0.05) when compared to group II, III and V.  Conclusions: This present 
study showed that administration of B. eurycoma, D. microcarpum and M. pruriens seeds extract at 200 mgkg-1 alone or in 
combination improved blood glucose level, liver function profile, liver enzymes, pancreas and did not posed any significant 
health risk. In conclusion, B. eurycoma, D. microcarpum and M. pruriens may be safe for use as a soup thickener.
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INTRODUCTION

Thickening agents are substances that increase its viscosity 
without significantly modifying other important properties 
such as taste and aroma when added to a mixture [1]. 
Most plants seeds have shown to have this property when 
pulverized. Dicotyledonous plants are a class of legume 
which commonly grow along river banks and agricultural 
lands in Nigeria and most other African countries [1]. They 
usually blossom between April and May and develop fruits 
between September and January every year. The fruits are 
very persistently woody and conspicuous in form [2]. Their 
seed flour has gelation properties when mixed with water 
and imparts a gummy texture when used in preparing 
soups.

This contribute to it desirable property necessary for the 
eating of garri, pounded yam and major local food delicacies 
in Africa especially in West Africa [3,4]. They are among 
the major food products consumed by millions of people 
in Nigeria every single day [5]. These hydrocholliods are 
good sources of soluble fibre and could replace fat in food 
processing.  Brachystegia eurycoma Harms (B. eurycoma), 

Detarium microcarpum Guill. & Perr (D. microcarpum) 
and Mucuna pruriens (L.) DC (D. pruriens) (as named on 
The plant List 2014 database) are plants whose seeds are 
commonly used as a soup thickener in Nigeria,  especially 
in South-Eastern and Southern region of the country [4,5].

B. eurycoma is used in West Africa both as food additive 
and medicine. Among the Igbos tribe in the South Eastern 
region of Nigeria, the seeds are usually used as thickening 
agents for soup preparation and as a flavoring agent [7]. 
The seeds serve as a good source of nutrients, carbohydrate 
and fiber.  This plant has been shown to softens stool, 
protects against rectal and colon cancer as well as control 
the body temperature [8]. Its cholesterol lowering effect, 
hypoglycemic effect and the ability to lower the risk of heart 
diseases has been reported by Okwu [9]. The stem bark is 
reported to have anti-inflammatory activities and diuretic 
effect, which makes it very important for the treatment 
of some gynecological conditions such as uterine fibroids 
and premenstrual syndrome [10,11]. The combination of 
B. eurycoma, snail mucin and honey have been used in 
native treatment of wound, promote the regeneration of 
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hair follicles and in the prevention of scar formation [12]. 
Adekunle [13] reported that water extracts of B. eurycoma 
has antifungal properties against various species of fungi 
[11,14].

D. microcarpum seed is edible and rich in vitamin C, and 
the leaves, stem, bark and seeds are used to treat ailments 
like itches, diarrhea, meningitis and tuberculosis [15]. The 
fruit seed coats have been reported to contain antimicrobial 
properties due to the presence flavonoid (rutin), steroidal 
saponins (dioscin), in addition to limited amount of heavy 
metals higher than tolerable limits [16,17]. Wahedi and 
David [18] reported that D. microcarpum fruit pulp used 
in formulation of animals’ feeds had effect on the body 
weight and hematological parameters of rats.

Finally, M. pruriens seeds contain high concentrations of 
L-DOPA (non- protein) which act as a direct precursor to 
the neuro transmitter dopamine as reported by Erowid, 
[19]. M. pruriens is reported to have valuable medicinal 
properties which include its use in the treatment of various 
type of disorders such as ulcers, edema, fever, urinary 
tract, constipation, neurological, menstruation disorders 
and helminthiases like elephantiasis [20,21,22,23]. Its has 
also been reported that the pulverized seeds of M. pruriens 
increases the general mating behavior and thereby positively 
improving the sexual activity in rats [24].  The roots are 
considered useful to relieve dropsy, ulcers, constipation, 
amenorrhea, elephantiasis, neuropathy, nephropathy, 
dysmenorrhea, helminthiasis, fever and delirium, 
toxin antagonist for various snakebites, antidepressant 
properties in cases of depressive neurosis when consumed 
and management and treatment of Parkinson’s disease 
[23,25,26,27]. Besides the medicinal uses of M. pruriens, 
this plant is also used as additive in other foods to impact 
the desirable textural, taste as well as functional properties 
to the finished food product particularly the “convenience 
foods” [28,29]

Due to desirable nature and pleasant odor, there has been 
a great demand of soup thickener because they are used 
to make soup edible, palatable and presentable. They 
are equally used as emulsifiers and flavoring agents in 
traditional soups due to their gum contents [2].

Because of the daily consumption rate of these thickeners 
and the assumed possible human health risks associated 

with their usages;  this study aimed at investigating the 
ethno-medicinal effects of these thickeners including:  
(Brachystegia eurycoma harms, Detarium microcarpum 
Guill. & Perr and Mucuna pruriens) seeds n blood glucose 
levels, liver enzymes, lipid profile and pancreas of female 
Wistar albino rats.

MATERIALS AND METHODS 

Experimental Animals 

A total number of twenty (25) female Wister rats (90–110 
days) weighing between 98-130g were used for the study. 
The animals were purchased from the animal house of 
Department of medical physiology, Delta state university, 
Abaraka campus and kept in the animal house of the 
Department of Medical Physiology Madonna University, 
Elele campus for two weeks to acclimatize. The animals 
were later grouped into experimental and control groups 
as shown on Table 1 and housed in sanitized wooden 
cages containing saw dust as bedding. They were fed with 
standard rat chow pellet as diet and clean water ad-libitum 
was supplied and maintained under standard laboratory 
conditions (temperature of 25 ± 3°C and 12 h light/12 
h dark cycle), in accordance with the guidelines for the 
care and use of laboratory animals by National Academy 
of Science [30]. Ethical approval for animal studies was 
obtained from the Animal Ethics Committee of Madonna 
University on November 12, 2015.

Seeds Collection and Preparation 

The seeds (B. eurycoma, M. pruriene, and D. microcarpum) 
were purchased from Port Harcourt market Mkpolu-
Oroworukwo mile III Diobu, Port Harcourt. They were 
oven dried at 350C, until a constant weight was obtained. 
They were pulverized using a laboratory grinding hand mill. 
Then weighed (about 5342g) and kept away from light 
before extraction. 

Extraction and Concentration of the Seeds

Four kilograms (4kg) of the pulverized seeds of D. 
microcarpum, B. eurycoma, and M. pruriens each was 
extracted with water respectively (aqueous extraction 
method). One thousand (1000) ml of water was added 

Table 1. Experimental groups

Groups Treatments Durations            Number of Rats

I Normal feed + water 21days 5

II Normal Feed + Water + 200 mgkg-1 B. eurycoma 5

III Normal feed + water + 200 mgkg-1 D. microcarpum 21days 5

IV Normal feed + water + 200 mgkg-1 M. pruriens 21days 5

V
Normal feed + water + 200 mgkg-1 B. eurycoma + D. microcarpum + M. 
pruriens 21days 5
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to the different powdered seeds for four consecutive 
times. The jars were tightly closed and thoroughly shaken 
intermittently. After 24 hours, each mixture was decanted 
and .the extracts were filtered using a funnel on which a 
Whitman’s no. 1 filter paper placed.  The filtrates were 
collected into three different glass jars each and were 
heated in water bath at a temperature of 450C. for 7 days 
(this made it concentrated to a gelatinous substance). After 
then, the concentrated aqueous extract of D. microcarpum, 
M. pruriene and B. eurycoma seeds were diluted with 
distilled water, transferred into amber bottle and stored in 
a refrigerator at 40C before use. A dose of 200 mg kg-1 was 
used for the administration for the extracts. The dosage 
of these extracts was selected based on previous studies 
carried out by Bhadra et al. [31] and Olughuyiro et al. [32] 
on acute toxicity studies performed by Bhadra et al. [31] 
and Olughuyiro et al. [32].

Samples Collection and Analysis

After 14 days of treatment, the experimental animals were 
fasted for 24 hours prior to sacrifice. The animals were 
anaesthetized using chloroform and then sacrificed [33]. 
Thus, blood collected via cardiac punctured and put in a 
labeled Ethylenediamminetetraaetic acid (EDTA) bottle 
for lipid profile and liver enzymes and later centrifuged 
at 7000 rpm for ten minutes [33]. The serum was then 
collected and stored at -150C. The animals were then 
dissected; the pancreases were removed. The blood glucose 
level was assayed weekly for two weeks with a glucose strip 
and a glucometer before and after administration of the 
seeds extracts in order to assess the effects of the extract on 
the glucose level of the rat. 

Plasma alanine aminotransferase (ALT; EC 2.6.1.2) and 
aspartate aminotransferase (AST; EC 2.6.1.1) were assayed 
by the method of Reitman and Frankel [34]. Alkaline 
aminotransferase (ALP; EC 3.1.3.1) activity was measured 
at 405 nm by formation of paranitrophenol from para-
nitrophenylphosphate as a substrate [35]. The plasma 
High density lipoprotein, total cholesterol, Low density 
lipoprotein and triglycerides were determined using 

Randox diagnostic kits and the determination were based 
on CHOD-PAD enzymatic colorimetric method of Trinder 
[36-38]

Histology of the Pancreas 

The pancreas was fixed in Formalin, after complete fixation 
the blocks were embedded in paraffin and sections cut at 
5μm (micron) using a microtome and then stained with 
haematoxylin and eosin and mounted in Canada balsam 
[39,40]. Microscopic examination of the sections was 
then carried out under a light microscope and later the 
microscopic slides of the pancreas were photographed at 
magnification 40X [40]. 

Statistical Analysis 

All statistical analysis was performed using the statistical 
package for social sciences (SPSS version 20.0). The results 
were analyzed using the one-way analysis of variance 
(ANOVA), with a statistical significant difference at 
p<0.05. Turkey’s multiple comparison was used to test 
for statistically significant difference between control and 
experimental groups. The results were presented as Mean ± 
Standard Error of Mean (S.E.M). 

RESULTS

The effect of co-administration of B. eurycoma, D. 
microcarpum and M. pruriens seed extracts on blood glucose 
level of Wistar rats are presented on Table 2. Blood glucose 
level before administration of the aqueous extracts in group 
II, IV and V (94.5±3.09, 99.5±3.77 and 100.0±5.83 mg 
dL-1) were significantly different (p<0.05) when compared 
to group I (82.0±5.85 mg dL-1). However, there was no 
significant difference (p<0.05) when compared to group 
III. Although, after extract administration for 7 and 14 
days, the experimental groups were significant different 
(p<0.05) when compared with group I for 7 and 14 days 
respectively. Also there was significant (p<0.05) increase 
in blood glucose levels after 7 and 14 days in group III and 
V respectively. 

Table 2. Comparative effect of aqueous extract of B. eurycoma, D. microcarpum and M. pruriens on blood glucose levels of female Wistar rats

Groups BGL baseline (Before aqueous extracts 
administration) mg dL-1

7 days of extracts 
administration)mgdL-1

14 days of extracts 
administration) mgdL-1

I 82.0 ± 5.85 69.5 ± 4.21 79.3 ± 2.28

II 94.5 ± 3.09* 107.5 ± 10.6* 86.0 ± 2.45*

III 83.0 ± 7.04 87.8 ± 8.13* 107.3 ± 4.88*#

IV 99.5 ± 3.77* 109.0 ± 3.00* 97.8 ± 4.69*

V 100.0 ± 5.83* 80.5 ± 5.78*# 109.8 ± 2.53*

Data represented as Mean ± SEM; (*) p<0.05 significantly different in comparison with control group; (#) p<0.05 significantly different in 
comparison with extracts administered groups; n=4. BGL = Blood glucose levels
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The effect of co-administration of B. eurycoma, D. 
microcarpum and M. pruriens seed extracts on lipid profile 
are shown on Table 3. TC concentration in groups III and 
IV were significantly different (p<0.05) when compared 
to group I. While, groups II and V were not significantly 
different (p>0.05) when compared with group I. However, 
group II was significantly different (p<0.05) when 
compared to groups III, IV and V. Also, HDL, LDL and TG 
concentration in experimental groups III, IV and V were 
significantly different (p>0.05) when compared to group I. 
While, group II were also significantly different (p>0.05) 
when compared to group III, IV and V.

The effect of co-administration of B. eurycoma, D. 
microcarpum and M. pruriens aqueous seeds extract on 
plasma levels of AST, ALT and ALP of Wistar rats are 
shown on Table 4. AST and ALT level in group II and III 
were significantly different (p<0.05) when compared to 
group I and V. However, groups IV was significantly higher 
(p<0.05) when compared to group II, III and V. More 
so, group V statistically showed no significant difference 
(p>0.05) when compared with group I. ALP levels in 
group II, III and V were significantly difference (p<0.05) 
when compared to group I. On the other hand, group IV 
was significantly higher (p<0.05) when compared to group 
II, III and V. The scattered plot of the comparative effect 
of the aqueous extracts of B. eurycoma, D. microcarpum 
and M. pruriens on liver enzymes of female Wistar rats 
showed temporal spatial variation of the liver enzymes after 
administration as shown on Figure 1.

The results of the comparative effect of the aqueous 
extracts of B. eurycoma, D. microcarpum and M. pruriens 
on the pancreas of female Wistar rats are shown on Figure 
2-6. Histological sections of pancreas tissues of group I 
and II showed normal cells and well-defined structure; it 
also showed pancreatic islets of Langerhans in a normal 
pancreas. No necrosis was observed as shown in Figure 2&3. 
While that of group III showed well defined pancreatic 
Islets of beta cells and mild degree of necrosis as shown in 
Figure 4. The histological section of group IV showed mild 
degeneration in the islet cells of Langerhans while that of 
group V showed normal pancreas and no necrosis was also 
observed as shown in Figure 5&6.

Table 3. Comparative effect of aqueous extract of B. eurycoma, D. microcarpum and M. pruriens on liver profile of female Wistar rats

Groups TC (mmol/L) HDL (mmol/L) LDL (mmol/L) TG (mmol/L)

I 4.45 ± 0.22 1.86 ± 0.33 1.93 ± 0.25 2.14 ± 0.20

II 6.31 ± 0.51** 2.79 ± 0.31** 3.31 ± 0.47** 3.66 ± 0.57**

III 2.74 ± 0.48* 0.71 ± 0.22* 1.33 ± 0.07* 0.72 ± 0.31*

IV 3.50 ± 0.28* 1.37 ± 0.13* 0.81 ± 0.29* 1.38 ± 0.22*

V 4.83 ± 0.28 2.29 ± 0.36* 2.16 ± 0.38* 3.23 ± 0.58*

Data represented as Mean ± SEM; (*) p<0.05 significantly different in comparison with control group; (**) p<0.05 significantly increased in 
comparison with experimental groups; n=4. TC=Total cholesterol, HDL=High density lipoprotein, LDL=Low density lipoprotein, TG=Triglyceride.

Table 4. Comparative effect of aqueous extract of B. eurycoma, D. microcarpum and M. pruriens on liver enzymes of female Wistar rats

Groups AST(U/L) ALT(U/L) ALP(U/L)

I 39.1 ± 0.47 42.6 ± 1.18 116.5 ± 5.85

II 59.3 ± 2.88* 50.7 ± 0.27* 136.5 ± 5.01*

III 30.2 ± 0.75* 33.1 ± 1.08* 90.7 ± 4.13*

IV 67.3 ± 2.94** 63.2 ± 2.33** 155.5 ± 4.26**

V 42.6 ± 1.05 42.3 ± 1.28 126.6 ± 4.21*

Data represented as Mean ± SEM; (*) p<0.05 significantly different in comparison with control group; (**) p<0.05 significantly increased in 
comparison with experimental groups; n=4. AST=Aspartate aminotransferase, ALT=Alanine aminotransferase, ALP=Alkaline phosphatase

Figure 1. Scattered plot of the Comparative effect of aqueous extract 
of B. eurycoma, D. microcarpum and M. pruriens on liver enzymes of 
female Wistar rats.
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DISCUSSION

The desirable nature and usefulness of B. eurycoma, D. 
microcarpum and M. pruriens in food preparation in Africa 
and especially in Nigeria has contributed significantly to 
their great demand as soup thickener, since they are often 
used to make soup edible, palatable and presentable. In our 
study we found that co-administration of B. eurycoma, D. 
microcarpum and M. pruriens seeds extract individually did 
not posed any significant health risk on blood glucose levels 
of the experimental animals. The possible mechanism by 
which co-administration of B. eurycoma, D. microcarpum 
and M. pruriens seeds extract brings about modulation of 
glycaemic action may be by potentiating the insulin effect 
by either increasing or decreasing the pancreatic secretion 
of insulin from the b-cells of islets of Langerhans or its 
release from bound insulin. 

The elevation of the lipid profile in group II could be 
attributed to the presence of antioxidants in the samples, 
especially the flavonoid. Egwenyi and Azoro [41] reported 
that B. eurycoma, D. microcarpum and M. pruriens contains 
6.17, 9.75 and 41.9 mg/100g of flavonoids respectively. 
Flavonoids are most commonly known for their antioxidant 
activity. However, the health benefits they provide against 
cancer and heart disease are now clearly understood 
[42]. Report have shown that hydrocholloids which is a 
prominent characteristic physiologically of these plants 
extracts function as soluble fiber when ingested and as such 
they are very important in reducing blood cholesterol levels 
and moderating glucose response in diabetic’s patients 
[43]. Igwenyi et al. [44] also reported high level of essential 
palmicacdis, amino acids and fatty acids, these could help 
in stabilizing lipid profile biomarkers and glucose level. 

B. eurycoma, D. microcarpum and M. pruriens also contains 
other antioxidants such as alkaloids and lycopene as 
reported by Egwenyi and Azoro [41]. There was an increase 
in the level of TC, LDL and TG in group II, this increase 
could be due to the fact that TGs and LDLs share the same 
carrier LDL-particles and if the levels of LDL increases 
most of these carriers would be occupied and therefore 

Figure 2. Photomicrograph of pancreas of rats administered water 
(X40 H&E) Figure 6. Photomicrograph of pancreas of rats administered 200 

mgkg-1 aqueous extracts of B. eurycoma, D. microcarpum and M. 
pruriens (X40 H&E)

Figure 3. Photomicrograph of pancreas of rats administered 
200mgkg-1 aqueous extract of B. eurycoma (X40 H&E)

Figure 4. Photomicrograph of pancreas of rats administered 
200mgkg-1 aqueous extract of D. microcarpum (X40 H&E)

Figure 5. Photomicrograph of pancreas of rats administered 
200mgkg-1 aqueous extract of M. pruriens (X40 H&E).
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less available to TGs leading to the increase in serum TGs 
[45,46]. Also, the levels of TGs may increase due to the 
presence of fructose present in B. eurycoma as reported by 
Egwenyi and Azoro [41,47].

In this study, co-administration of B. eurycoma, D. 
microcarpum and M. pruriens seeds resulted in a significant 
increase in mean plasma activity of ALT, ALP and AST over 
control except in group III. It was observed that ALT was less 
affected by B. eurycoma, D. microcarpum and M. pruriens 
seeds extract than AST levels. This study observed that 
subjects consuming this extract especially the extract from 
M. pruriens had a significant rise in mean concentrations 
of serum liver aminotransferases. On the other hand, the 
experimental animal that was given the seed extract of 
D. microcarpum leads to a mark decrease in serum AST, 
ALT and ALP when compared with the control group.  
ALT is found majorly in the cytoplasm of hepatocytes, 
whereas AST is found in the mitochondria. However, when 
hepatocytes sustain more severe injury, the serum levels of 
AST will exceed that of ALT [48] as reported in Table 4. 
These elevations of liver aminotransferase activities present 
in the serum may be indicative of disturbed integrity of 
liver cells caused by administration of these extracts though 
the disturbance of the liver tissue integrity was mild. The 
study showed that administration of the extracts at 200 
mg kg-1 had significant modulating effect on the amino-
transaminases (ALT, AST & ALP). Histological study of 
the pancreas tissues showed normalization of cells and 
well-defined structure; it also showed pancreatic islets of 
Langerhans in a normal pancreas. Though they were mild 
necrosis observed but not of serious consequences. 

CONCLUSION

This study showed that co-administration of B. eurycoma, 
D. microcarpum and M. pruriens seeds extract did not 
posed any significant health risk on the blood glucose levels 
and lipid biomarkers of the experimental animals. The 
modulating effect of the extracts on the lipid profile in 
could be attributed to the presence of antioxidants present 
in them. The study showed that administration of the 
extracts at 200 mg kg-1 had significant modulating effect on 
the amino-transaminases (ALT, AST & ALP). Histological 
study of the pancreas tissues showed normalization of cells 
and well-defined structure; it also showed pancreatic islets 
of Langerhans in a normal pancreas without any distortion. 
Though they were mild necrosis observed but not of major 
concern. This present study also showed that administration 
of B. eurycoma, D. microcarpum and M. pruriens seeds 
extract at 200 mgkg-1 alone or in combination improved 
the level of blood glucose level, liver function profile, 
liver enzymes, pancreas and did not posed any significant 
health risk. Therefore, B. eurycoma, D. microcarpum and M. 
pruriens may be safe to be use as a soup thickener.

COMPETING INTERESTS

Authors have declared that no competing interests exist.

REFERENCES
1. Edeoga HO, Okwu DE, Mbaebie BO. Minerals and nutritive values 

of some Nigeria medicinal plant. J. Med. Aromatic Plant Sci. 2003; 
25: 1010-1015.

2. Onudibia ME, Dim LA, Ogunleye PO. Elemental analysis of common 
food thickener; Ukpo (Mucuna solannie, Achi (Brachystegia 
eurycoma) and Ofo (Detarium microcarpium. Nigerian Journal of 
Physics, 2014; 25(2):143-149

3. Uhegbu FQ, Onwuchekwa CC, Iweala EJ, Kanu I. Effect of 
processing methods on nutritive and antinutritive properties of 
seeds of Brachystegia eurycoma and Detarium microcarpum from 
Nigeria. Pakistan Journal of Nutrition, 2009; 8: 316-320 

4. Nwosu JN. The Rheological and Proximate Properties of some Food 
thickeners (“Ukpo”,“Achi” and “Ofo”) as affected by processing. 
International Journal of Basic and Applied Sciences, 2012; 4:304-
312

5. Okwu GI, Premilaand NA, Santosh KS. Quantification of Aflatoxin 
B1 in ready-to-use Foodthickeners in South-East Geo-Political Zone 
in Nigeria. African Journal of Microbiology Research, 2010; 4:1788-
1793.

6. Glicksman M. Origins and classification of Tannin in Sorghum Grain. 
Agric. Food Chem., 26: hydrocholloids: In food hydrocholloids, 
1982; 1: 15-25. CRC Press Bocafla

7. Enwere NJ. Food of Plant Origin. Afro-Orbis Publication Ltd., 
Nsukka, Nigeria. 1998; 64-65.

8. Ndukwu MC. Determination of selected physical propertes of 
Brachystegia eurycoma seeds. Res. Agric. Eng; 2009; 55(4): 165-
169.

9. Okwu DE. Phytochemical and Vitamins content of indegenous 
species of South-Eastern Nigeria. J. Sustainable Agric. Environ; 
2004; 6:30-37

10. Adikwu H and Nwosu MO. Aspect of Ethnobotanical medicine in 
South-East. J. Alter. and Complimentary Med.; 1998; 4:109-114.

11. Okoli RI, Turay AA, Mensah JK. The phytochemical analysis and 
antibacterial effect of stem bark extract of Brachystegia eurycoma 
harms. International J. Herbs and Pharmaco. Res., 2015;4(2):10-16

12. Adikwu MU, Enebeke TC. Evaluation of snail mucin dispersed in 
Brachystegia gum gel as a wound healing agent. Animal Research 
International; 2007; 4(2):685-697.

13. Adekunle AA. Antifungal Activity of Brachystegia eurycoma. Nig J 
Nat Products and Medicine; 2000; 4:70-72.

14. Gong YY, Cardwell KK, Hounsa A, Turner PC, Hall AJ. Dietary 
Aflatoxin Exposure and Impaired Growth in Young Children from 
Benin and Togo- A cross sectional study. Br Med J; 2002; 325:20-
21.

15. Eromosele JN, Eromosele CO, Akintoye AO, Komolafe 
TO.Characterisation of Oils and Chemical analysis of the seeds of 
wild plants. Plant Foods Hum. Nutr. 1994; 46:361-365.

16. Ebi GC, Afieroho OE. Phytochemical and antimicrobial studies of 
Detarium microcarpum Guill and Sperr (Caesalpinioceae) seeds 
coat. Afr. J. Biotechnol. 2011;10 (3):457-462.

17. Ehianeta T, Anyakora C, Mustapha B. Heavy metals content 
in the stem bark of Detarium microcarpum determined by 
atomic absorption spectrophotometer. Afr. J. Biotechnol. 
2013;12(11):1236-1238.

18. Wahedi JA, David LD. Effect of  Detarium microcarpum fruit pulp 
on haematological indices of rats in Mubi, Adamawa State, Nigeria. 
GJBAHS, 2013; 2(3):76-80.

19. Erowid (2002). Mucuna pruriens. Created 2002-APR-22. International 
legume database and information service. Genus Mucuna. Version 
10.01.

20. Caius JF (1989). The medicinal and poisonous legumes of India. 
Scientific publication, Jodhpur, India pp. 70-71.

21. Kavitha C, Thangamani C. Amazing bean “Mucuna pruriens”: A 
comprehensive review. J  Medicinal Plant Res., 2014; 8(2):138-143

22. Katzenschlager R, Evans A, Manson A (2004). Mucuna pruriens in 
Parkinson’s disease: a double blind clinical and pharmacological 
study. J. Neurol. Neurosurg. Psychiatry 75:1672-1677.

23. Oudhia P (2002). Kapikachu or Cowhage (Mucuna pruriens) Crop 
Fact Sheet. Version of 5-9-2002.

24. Amin KMY, Khan MN, Rahman HSZ (1996). Sexual function 
improving effect of Mucuna pruriens in sexually normal male rats. 
Fitoterapia, 67(1):53-58.

25. Warrier PK, Nambiar VPK, Ramankutty C (1996). Indian medicinal 
plants, Vol.4. Orient Longman, Chennai, India. pp. 68-72.

26. Chamakura RP (1994). Bufotenine – a hallucinogen in ancient snuff 
powders of South America and a drug of abuse on the streets of 
New York City. Forens. Sci. Rev. 6(1):1-18.



Onyeso, et al.: Ethno-medicinal studies of medicinal plants

72  J Mol Pathophysiol ● 2016 ● Vol 5 ● Issue 4

27. Oibiokpa FI, Godwin Ichekanu Adoga GI, Saidu AN, Shittu KO. 
Nutritional composition of microcarpum fruit. African J. Food Sci., 
2014; 8(6):342-350.

28. Adebowale BC, CLawal C. Food Gums and Ingredients. 2nd Edition, 
Academic press, 1986.

29. Ajayi IA, Oderinde RA, Kajogbola DO, Uponi JI. Oil content and 
fatty acid composition of some underutilized legumes from Nigeria. 
Food chem., 2006; 991:115–120.

30. Guidelines for the care and use of laboratory animals by National 
Academy of Science (1996).

31. Bhadra B, Morshed T, Roney SI, Rahman FR, Rahmatullah 
M, Hossain S, Haque S. Mucuna pruriens: An evaluation of 
antihyperglycemic potential of seeds. Advan. Nat. Appl. Sci., 2013; 
7(3): 243-247.

32. Olugbuyiro J. A.O., Moody J.O. and Hamann M. T. Inhibitory activity 
of Detarium microcarpum extract against hepatitis C virus Afr. J. 
Biomed. Res. 2009; 12(2): 149-150

33. Onyeso G, Nkpaa KW, Nwaka E. Ameliorative Potential of Methanolic 
Extract of Citrullus lanatus (Watermelon) Seeds on the Sperm 
Parameters, Testosterone Level and Testicular Cytoarchitecture of 
Male Albino Rats Induced with Lead-Acetate. Bri. J. Pharm. Res. 
2015; 6 (1): 35-43

34. Reitman S, Frankel SA. Colorimetric method for the determination of 
serum glutamate oxaloacetic and glutamate pyruvic transaminase. 
American. J. clin. Path. 1957; 28:56-63

35. Principato GB, Asia MC, Talesa V, Rosi G, Giovannimi E. 
Characteristic of soluble alkaline phosphatase from heptopancrease 
of Squilla mantis L. Conparative Biochem. and Phy., 1985; 83B: 801-
804

36. Trinder PA. rapid method for the determination of sodium in serum. 
Analyst, 1951; 76(907):596-9.

37. Maruna R, Oei ET. Physiological & pathological chemical research 
in Indonesia. I. [Standard values of blood]. Clin Chim Acta, 1958; 
3(6):519

38. Onyeso GI, Nkpaa KW, Onokohwomo JN, Nwaeme OVA. Co-
administration of Caffeine and Hydromethanolic Fraction of 
Citrullus lanatus Seeds Extract improved Heamatological and Lipid 
Profile of Wistar Albino Rats. J. Advan. in Med. and Pharm. Scie., 
2016a; 5(2): 1-7.

39. Galigher AE, Kayloff EN. Essentials of practical microtechniques. 
Lea and Febiger: Philadelphia. 1971; 77 

40. Onyeso GI, Nkpaa KW, Omenihu S. Co-administration of caffeine 
and hydromethanolic fraction of Citrullus lanatus seeds improved 
testicular functions in alloxan-induced diabetic male Wistar rats. 
Asian Pac. J.  Reproduc., 2016b; 5(2): 105–110

41. Igwenyi IO, Azoro BN. Proximate and Phytochemical Compositions 
of Four Indigenous Seeds Used as Soup Thickeners in Ebonyi State 
Nigeria. IOSR J. Environmen. Scie., Toxicol. and Food Technol., 
2014; 8(6): 35-40

42. Ververidis F, Transtas E, Douglas C, Vollmer G, Kretzschmar 
G, Panopoulos N. Biotechnology of Flavonoids and other 
Phenylpropanoid-Derived Natural Products. Part 1: Chemical 
Diversity, Impacts on Plant Biology and Human Health. 
Biotechnology J., 2007; 2:10.

43. Fumiwayo OO. A review of the dietary fibre hypothesis and its 
relationship to diabetes mellitus in Nigeria. Nig. J. Nutr. Sci., 1985; 
6: 61-69.

44. Igwenyi IO, Akubugwo EI. Analysis of four Seeds used as Soup 
Thickeners in the South Eastern part of Nigeria. Chemistry and 
Chemical Engineering (ICCCE), 2010 International Conference, 
2010; 426-430.

45. Nassiri M, Khaki A, Gharachurlu SH, Ashte ani A, Rastegar 
H, Rezazadeh SH. Effects of Ginger on spermatogenesis in 
Streptozotocin-induced Diabetic Rat. Iran.J. Med.Plants, 2009; 
8(31):118-124.

46. Rimando AM, Perkins-Veazie PM. Determination of citrulline in 
watermelon rind. J. chromatography, 2005; 1078(1-2):196-200. 

47. Edwards AJ, Vinyard BT, Wiley ER, Brown ED, Collins JK. Penelope 
Perkins-Veazie, Robert A Baker, Beverly A Clevidence. Consumption 
of watermelon juice increases plasma concentrations of lycopene 
and beta-carotene in humans. J Nutr. 2003; 133(4):1043-50. 

48. Burtis E, Ashwood B. Liver functions. In: Tietz Fundamentals of 
Clinical Chemistry, 5th (ed.), Saunders Company, Philadelphia. 
2001; 748-770.

© EJManager. This is an open access article licensed under the terms
of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0/) which permits 
unrestricted, noncommercial use, distribution and reproduction in any 
medium, provided the work is properly cited.
Source of Support: Nil, Conflict of Interest: None declared


