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Abstract
Background and Objective: Nauclea latifolia root-bark extracts are used traditionally to treat various diseases. The study investigated
phytochemical compositions and effects of methanol extract of Nauclea latifolia root-bark on liver and kidney function parameters of
alloxan induced diabetic male wistar rats to understand possible effect it could have on those who use the extract to manage diabetes.
Materials and Methods: The acute toxicity study was carried out using 18 male mice while 30 male Wistar albino rats were used to study
the effects of the extract on the liver and kidney function parameters using standard analytical methods. The rats were divided into six
groups of five rats each with group 1 as normal control, group 2 as the negative that was alloxan induced but not treated, group 3 rats
were alloxan induced but treated with 2.5 mg kgG1 body weight glibenclamide . Group 4-6 rats were alloxan induced but treated with
100, 200 and 400 mg kgG1 body weight of the methanol extract respectively for 14 days. The data obtained were statistically analyzed
using one way analysis of variance at 95% confidence level. Results: Phytochemical analysis of the extract showed high concentrations
of pharmacological active phytochemicals like flavonoids, saponins, proteins, carbohydrate and alkaloids. The acute toxicity study showed
that the extract was relatively safe as no death or adverse reactions were observed after extract was administered to the mice. The
induction of diabetic condition in rats with alloxan resulted in significant (p<0.05) increase in activities of liver marker enzymes (AST, ALT
and ALP) concentrations of total bilirubin, urea, creatinine and serum electrolytes. Treatments with glibenclamide and the methanol
extract, respectively showed significant (p<0.05) decreases in the activities of these liver marker enzymes and concentrations of total
bilirubin, urea, creatinine and serum electrolytes when compared to the negative control. The effects of the methanol extract were
inversely proportional to the dose of the extract administered. Conclusion: The findings of this study suggest that the methanol extract
possesses hepatoprotective and pharmacological activities that could promote liver and kidney function and thus, could protect these
organs from both endogenous and exogenous stressors.
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populace in the developing countries, which are mostly
attributed to their potency and their availability as a cheap
source of medical treatments16. There exists cumulating
evidence that medicinal plants serve as valuable starting
materials for drug development in both developed and
developing countries most especially in Africa where it
acts as the first line of treatment of various diseases for
more than 80% of her population and various parts of
Nauclea latifolia have also been used9.
There is insufficient toxicological evidence to support the
claim that Nauclea latifolia possesses medicinal properties to
treat various ailments and diseases linked to it and that it does
not cause significant harms to those individuals that consume
it. This study was designed to evaluate the phytochemical
composition and toxicological effects of methanol extract of
Nauclea latifolia root bark on liver and kidney function
parameters of alloxan induced diabetic male Wistar albino
rats.

INTRODUCTION

Nauclea latifolia is a valuable medicinal plant commonly
found in the humid tropical rainforest zone or in savannah
woodlands of West and Central Africa where it is best known
as African peach and used in traditional medicinal1. Extracts of
various parts Nauclea latifolia have been used therapeutically
to treat malaria, hypertension, prolonged menstrual flow,
cough, gonorrhoea, stomach disorders, dysentery, ulcers and
liver ailments2-4 In Nigeria, Nauclea latifolia smith is commonly
known as Ubulinu, ovoro ilu (Igbo i.e., South-Eastern Nigeria),
Tafashiya, tafiyaigia (Hausa i.e., Northern Nigeria), Ebeyesi,
egbesi (Yoruba i.e., South-Western Nigeria)5.
Plants play significant roles in human lives not only by
functioning as a primary producer in the food chain but also
by providing pharmacologically active phytochemicals. The
phytochemicals produced by plants could be harnessed for
the production of vital pharmaceutical drugs and herbal
medicines for the treatment of common illness and some
infectious diseases confronting man every day. Crude plant
extracts rich in pharmacologically active phytochemicals can
be effectively for the prevention, treatment and management
of some diseases6. Every plant contains phytochemicals at
varying degree depending on plant species and plant regions
which could be affected by various processing methods,
geographical locations and age of the plants. Many
phytochemicals possess a wide range of pharmacological
activities which include: antioxidant, antimicrobial, antiviral,
antidiabetic, anti-inflammatory, immunological properties, a
decrease of platelet aggregation and modulation of hormone
metabolism and anticancer properties7-9. Diabetes mellitus, a
medical condition associated with a defect in carbohydrate
metabolism as a result of lack/deficiency of insulin secretion or
a varying degree of insulin resistance could be managed
successfully with dietary restrictions and herbal formulations10.
At present, diabetes mellitus is incurable with about 2.8% of
the world population affected and Type 1 diabetes mellitus
accounts for approximately 5-10% of all diagnosed cases of
diabetes in adults11-13. Genetic abnormalities decreased
physical activity, obesity, stress and changes in food
consumption have been shown to increase the prevalence of
diabetes with World Health Organization projecting that it
would be one of the major health challenges in the next
14 years14.
Herbal drugs currently are the most acceptable
alternative medicine for the majority of the world population
both in the developing and in the developed countries15.
There is an increase in the use of herbal remedies for the
treatment of various diseases especially among the rural

MATERIALS AND METHODS
The study was conducted at the Department of
Biochemistry, Faculty of Biological Sciences, University of
Nigeria Nsukka, Nigeria between April 27, 2015 and March 11,
2016.
Plant material: The fresh root-bark of Nauclea latifolia were
collected from a natural habitat at Opi Nsukka Local
Government, Enugu State, Nigeria and was identified at the
Taxonomy Unit, Department of Botany, University of Nigeria,
Nsukka.
Experimental animals: Thirty male Wistar albino rats
weighing 129-350 g and eighteen male mice weighing
18-28 g were obtained from the Animal House of the
University of Nigeria formal Teaching Hospital, Enugu, Enugu
State, Nigeria. The rats were randomly divided into six groups
of five rats/group and the mice were also divided into six
groups of 3 mice each respectively. The animals were housed
in a well-ventilated animal house under 12 h daylight and
darkness cycle with free access to feed and water for 7 days
before commencement of the study to allow the animals
adapt to the new environmental condition. Feeding of the
animals was done ad labium with growersʼ mash (vital feed)
and drinking water.
Preparation of plant extract: The plant material was dried
under shade at room temperature and afterwards blended to
a powder using a blender. A quantity, 500 g of the pulverized
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sample was then extracted with 80% methanol for 48 h

Principle: The method is based on the reaction of glucose and

(i.e., cold extraction). The solution was filtered through

oxygen in the presence of glucose oxidase to yield gluconic
acid and hydrogen peroxide. The hydrogen peroxide formed
subsequently reacts under catalysis of peroxidase, with phenol
and 4-Aminophenazone to form a red-violet quinoneimine
dye as an indicator. In other words, it oxidizes the dye in a
reaction mediated by peroxidase to produce a blue coloured
complex. The intensity of the color which is proportional to
the glucose concentration in the sample could be read from
the one touch Glucometer which is a reflectance meter.

Whatman filter paper to obtain the filtrate which was
concentrated by evaporating in a water bath at 55EC and
percentage (%) yield of the extract calculated.
Experimental design: Three groups of the mice made up of
3 mice each was used for the phase I of the acute toxicity
study and the second three groups used for the phase II study
respectively. The 30 male Wistar albino rats divided into six
groups of five rats each was used for the study. Group 1 rats
served as normal control (no diabetes was induced and no

Determination of acute toxicity: The acute toxicity study was

treatment was given) while the group 2 animals served as

carried out according to the method of Lorke19.

negative control (diabetic rats that received only 1.5 mL of
Alanine

normal saline). Group 3 rats (diabetic rats treated with

aminotransferase

(ALT)

activity

assay:

Determination of serum ALT activity was done using the
method of Reitman and Frankel20.

1

2.5 mg kgG body weight of the standard antidiabetic drug)
while groups 4, 5 and 6 were diabetic rats treated with
100, 200 and 400 mg kgG1 body weight of the extract,

Principle: The ALT is measured by monitoring the

respectively. Treatment lasted for 14 days and after an

concentration of pyruvate
2, 4-Dinitrophenylhydrazone.

overnight fast, the animals were sacrificed on day 15 under
mild anesthesia (10% formasaline). The administration of
methanol extract of Nauclea latifolia

root-bark and the

Determination of serum AST activity was done using the
method of Reitman and Frankel20.

syringe. Blood samples were collected in the plain bottle for
the analyses of the effect of the methanol extract on the liver
and kidney function parameters biochemical parameters.

Principle: Aspartate aminotransferase (AST) activity is
measured by monitoring the concentration of oxaloacetate
hydrazone formed with 2, 4-Dinitrophenylhydrazone.

Induction of diabetes: Diabetic condition was successful
after

the

rats

were

fasted

formed with

Aspartate aminotransferase (AST) activity assay:

standard drug (Glibenclamide) was done using an intra-gastric

induced

hydrazone

overnight by

intraperitoneal injection of the rats with 150 mg kgG1 body

Alkaline phosphatase (ALP) activity assay: Determination of

weight of alloxan-monohydrate dissolved in normal saline.

serum ALP activity was done using the method by Reitman
and Frankel20.

The blood glucose concentration was monitored daily and rats
with blood glucose more than 200 mg dLG1 were considered
diabetic.

Principle: Serum alkaline phosphatase hydrolyzes a colorless

Phytochemical analysis of the root-bark

substrate of phenolphthalein monophosphate giving rise to
phosphoric acid and phenolphthalein which, at alkaline pH
values turns into a pink color that can be photometrically
determined.

methanol

extract of Nauclea latifolia: The preliminary phytochemical
screening of the methanol extract root bark of Nauclea latifolia
root-bark was carried out in order to ascertain the presence of
some important phytochemicals and those detected were

Determination

quantified. Both qualitative and quantitative analyses were

concentration: The total serum bilirubin concentration was

done using standard methods described by Harborne17 and

determined using the method of Jendrassik and Grof 21.

of

total

serum

bilirubin

(T. bil)

18

Trease and Evans .
Principle: Total Bilirubin is determined by reaction with
Determination of blood glucose concentrations: The blood

diazotized sulfanilic acid, in the presence of caffeine, with the
final production of an azo-pigment. The same reaction, but in
the absence of caffeine is used to measure Direct Bilirubin.

glucose concentrations were determined using ACCU-CHEK
Active Glucometer by Roche Diagnostic.
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Determination of

urea

concentration:

concentration was
Varley and Alan22.

determined

by

the

Serum

grouped mean which was used to determine the significant
difference between the group means at 95% level of
confidence (p<0.05), using the statistical products and service
solutions (IBM SPSS Statistics 20)26.

urea

method of

Principle: Urea in Serum is hydrolyzed to ammonia in the
RESULTS

presence of urease which was then measured photometrically
by Berthelotʼs reaction.

Percentage yield of the methanol extract: The percentage
Determination of creatinine concentration: Determination
of serum creatinine concentration was done by Jaffeʼs reaction
as described by Peters23.

yield of the extraction of 500 mg finely ground sample of
Nauclea latifolia root-back extracted with 80% methanol gave
a percentage yield of 10.8% equivalent to 54 g.

Principle: Creatinine in alkaline solution reacts with picric acid

Qualitative phytochemical compositions of methanol

to form a colored complex. The amount of the complex
formed is directly proportional to the creatinine concentration.

extract of N. latifolia

root-bark: The results of the

sodium ion concentration was determined using the method
of Terri and Sesin24.

phytochemical analysis of the root-bark extract of N. latifolia
are shown in Table 1. The results show that flavonoids,
saponins, protein and carbohydrate are the major
phytochemical constituents present in the methanol extract
of Nauclea latifolia root bark while resin was not detected.

Principle: Sodium was precipitated as the triple salt of sodium

Quantitative

magnesium uranyl acetate with the excess uranium, which
reacts with ferrocyanide, producing a chromophore whose
absorbance varies inversely as the concentration of sodium in
the test specimen.

methanol extract of N. latifolia root-bark: The results of

Determination of sodium ion (Na+) concentration: The serum

phytochemical

compositions

of the

the quantitative phytochemical analysis of methanol extract
of N. latifolia root-bark are shown in Table 2. Total phenolics
and carbohydrates were found to have the highest
concentrations. Alkaloids, flavonoids, saponins and proteins
were found to be moderately high in concentrations. Others
were found in low concentrations. The results obtained
correlated with the qualitative results shown in Table 1.

Determination of chloride ion (ClG) concentration: Serum
chloride ion concentration was determined using the method
of Skeggs and Hochstrasser25.
Principle: Chloride ions form soluble, non-ionized compound,

Acute toxicity of methanol extract of Nauclea latifolia

with mercuric ions and will displace thiocyanate ions from
non-ionized mercuric thiocyanate. The released thiocyanate
ions react with ferric ions to form a color complex that absorbs
light at 480 nm. The intensity of the color produced is directly
proportional to the chloride concentration.

root-bark: The data in Table 3 showed that the extract is not
acutely lethal up to the highest dose (5000 mg kgG1 body
weight) administered to the experimental animals as no death
or adverse reactions were observed in mice within or after
Table 1: Qualitative composition of Nauclea latifolia

Determination of potassium ion (K+) concentration: Serum
potassium ion concentration was done using the method of
Terri and Sesin24.
Principle: The amount of potassium is determined by using
sodium tetraphenylboron in a specifically prepared mixture
to produce a colloidal suspension, the turbidity of which is
proportional to potassium ion concentration in the range
of 2-7 mEq LG1.
Statistical analysis: The results were analyzed statistically

Phytochemicals

Bioavailability

Alkaloids
Flavonoids
Tannins
Protein
Saponins
Reducing sugar
Glycoside
Resin
Cardiac glycoside

++
+++
+
+++
+++
++
++
ND
+

Carbohydrate

+++

Cyanide
Acidic compounds

+
+

+++: High presence,
ND: Not detected

using one-way analysis of variance (ANOVA) to get the
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++:

Moderate

presence,

+:

Low presence,
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24 h of the administration of the methanol extract of
N. latifolia root-bark.

extract on the total bilirubin concentration where the alloxan
induced diabetic rats showed significant (p<0.05) increase in
the total bilirubin concentration in the alloxan-induced
untreated rats when compared to the normal control rats.
Treatment with the standard drug and extract, respectively
caused significant (p<0.05) decrease in the total bilirubin
concentration of the alloxan induced diabetic rats. The rats
treated with the standard drug had a lower total bilirubin
when compared to the rats treated with extract. It was also
observed that the extract exhibited more hepatoprotective
effects at lower concentration which gradually diminished
with increasing concentrations.

Effects of Nauclea latifolia root-bark on the liver function
indices of alloxan induced diabetic rats: The data in Table 4
showed significant (p<0.05) increase in the liver marker
enzymes (ALT, AST and ALP) activity of the alloxan induced
diabetic rats when compared with the normal control rats.
Treatment of the diabetic rats with methanol extract of
Nauclea latifolia root-bark produced significant (p<0.05)
decrease in liver marker enzyme activity of group 4, 5 and
6 that received 100, 200 and 400 mg kgG1 body weight of the
extract respectively. The group 3 rats treated with the
standard drug showed a non-significant increase in liver
marker enzymes activity when compared to the normal
control that was not alloxan induced. The effects of the extract
on the liver marker enzymes activity were to be inversely
proportional to the dose of the extract administered per body
weight. The same trend was observed in the effects of the

Effects of methanol extract of Nauclea latifolia root-bark
on urea and creatinine concentrations of alloxan-induced
diabetic rats: The values in Table 5 show the effects of
methanol extract of Nauclea latifolia root-bark on urea and
creatinine concentrations of alloxan-induced diabetic rats. It
was observed that there were significant (p<0.05) increase in
the concentrations of urea creatinine in the diabetic control
(group 2) when compared to the normal control (group 1).
However, a non-significant decrease in urea and creatinine
concentrations observed in all treatment groups when
compared to the diabetic control (group 2) while no
significant difference was observed between the standard
control (group 3) and groups 4, 5 and 6 that were treated with
different doses of the extract.

Table 2: Phytochemical compositions of the methanol extract of N. latifolia
root-bark
Phytochemical constituents

Concentration (mg/100g)

Alkaloids
Flavonoids
Total phenols
Tannins
Saponins
Reducing sugar
Glycoside
Carbohydrate
Cyanide
Protein

13.54±0.02
17.33±0.03
166.45±0.03
0.05±0.01
5.60±0.04
2.93±0.05
1.28±0.05
158.70±0.03
0.03±0.02
5.87±0.04

Effects of methanol extract of Nauclea latifolia root-bark on
the serum electrolytes indices of alloxan-induced diabetic
rats: The data in Table 6 showed a non-significant increase in

Values are expressed as Means±Standard deviation (n = 3)

the serum electrolyte concentrations in the diabetic control for
sodium and chloride ions and a significant (p<0.05) increase
in the concentration of potassium ion when compared to the
normal control. Treatment with the extract produced
non-significant difference in the serum electrolyte
concentrations in group 3 rats treated with standard drug and
groups 4, 5 and 6 which were treated with different doses of
the extract when compared with the diabetic control
(group 2).

Table 3: Lethal doses (LD50) of the methanol extract of Nauclea latifolia root-bark
extract in male Wistar albino mice
Phases I
Group 1
Group 2
Group 3
Phase II
Group 1
Group 2
Group 3

Dosage (mg kgG1 b.wt.)

Mortality rate

10
100
1000

0/3
0/3
0/3

1600
2900
5000

0/3
0/3
0/3

Table 4: Liver functional indices of Nauclea latifolia root-bark extract treated alloxan induced diabetic rats
Groups
I

AST (IU LG1)

ALT (IU LG1)

ALP (IU LG1)

74.67±17.93b

66.67±17.93b

49.33±4.04b

Total Bil. (mmol LG1)
0.38±0.12b

II

133.33±9.45a

92.67±12.22a,c

65.67±2.08a,c

0.93±0.21a,c

III

108.67±13.01b

68.00±9.17b

56.00±4.58b

0.55±0.58b

IV

112.00±21.07a

80.00±26.00a

59.67±7.51a

0.58±0.67b

V

112.00±27.79a

86.67±13.01a

60.00±3.46a

0.77±0.87a

a

a

a

VI

118.67±21.94

89.33±42.72

64.33±5.51

0.78±0.12a,c

Value are expressed as the mean±standard deviation (n = 3). Mean values with alphabets a, b, or c as superscript (s) across the rows are considered significant (p<0.05)
compared with normal, diabetic and standard control, respectively

75

Asian J. Biochem., 12 (3): 71-78, 2017
Table 5: Urea and creatinine concentrations of alloxan-induced diabetic rats treated with methanol extract of Nauclea latifolia root-bark
Urea (mmol LG1)

Groups

Creatinine (mmol LG1)

68.00±14.80a
87.33±8.33b
72.67±5.03
79.67±14.47
64.00±4.00
75.00±6.25

1
2
3
4
5
6

2.33±0.12a
2.87±0.42b
2.40±0.10
2.77±0.50
2.57±0.21
2.77±0.21

Value are expressed as the mean±standard deviation (n = 3). Mean values with alphabets a, or b as superscript (s) across the rows are considered significant (p<0.05)
compared with normal, diabetic and standard control, respectively
Table 6: Serum electrolyte indices of alloxan-induced diabetic rats treated with methanol extract of Nauclea latifolia root-bark
Groups
1
2
3
4
5
6

Na+ (mEq LG1)

Cl- (mEq LG1)

K+ (mEq LG1)

141.00±6.56
152.33±43.00
129.00±14.11
145.67±16.65
146.00±33.05
141.33±37.55

79.33±5.13
78.33±5.67
84.00±6.93
82.33±15.50
77.33±2.31
77.33±6.03

4.13±0.61a
5.27±0.31b
4.47±0.95
4.47±0.55
4.47±0.15
4.60±0.62

Value are expressed as the mean±standard deviation (n = 3). Mean values with alphabets a, or b as superscript (s) across the rows are considered significant (p<0.05)
compared with normal, diabetic and standard control, respectively

effects of many exogenous compounds29. The concentration
of liver marker enzymes such as AST, ALT and ALP are
frequently used to measure the status of liver function,
however, only ALT activity is remarkably specific for liver
function30. In this study, there were significant (p<0.05)
increase observed in these liver marker enzymes (AST, ALT and
ALP) activity in the diabetic control which was alloxan induced
but not treated suggesting that the alloxan might have
compromised the liver integrity and function possibly through
the mechanism of free radical generation by the alloxan. These
might have damage liver membrane and resulted to the
increased permeability of the membrane leading to the
leakage of the liver enzymes to the extrahepatic tissues. The
significant decrease (p<0.05) observed in these liver marker
enzymes of the extract treated groups relative to the diabetic
untreated group could be attributed to phytochemical
constituents such as flavonoids, phenols and alkaloids which
might have exhibited antioxidant activity against free radicals
generated by alloxan which could have caused liver damage
and thus, minimized the damage caused by alloxan to liver
architecture and function. This is in line with the previous
report that medicinal herbs can exhibit hepatoprotective
effects through additive and synergistic actions of antioxidant
activities of their phytochemicals constituents like phenol and
flavonoids31. The extracts could have restored the membrane
permeability thereby preventing leakage of the liver enzymes
to the extrahepatic tissue and indicated that the extract could
be said to have exhibited hepatoprotective activity. It also
showed that the extract exhibited more hepatoprotective
activity at low doses as the hepatopreotective activity
decrease with increasing doses which could be an indication

DISCUSSION
The study investigated phytochemical compositions and
effects of methanol root bark extract of Nauclea latifolia on
liver and kidney function parameters of alloxan induced
diabetic male Wistar albino rats. The median lethal dose (LD50)
revealed that the extract is safe up to 5000 mg kgG1 body
weight as no adverse effects or death were recorded in the
groups of mice that received various doses of the methanol
extract of Nauclea latifolia root-bark which may be attributed
to the low or absence of toxic constituents in the methanol
extract.
The higher concentrations of pharmacological important
phytochemicals such as total phenols, flavonoids, alkaloids
and saponins recorded from both the qualitative and
quantitative phytochemical analyses of methanol extract of
root bark Nauclea latifolia show that it possesses bioactive
compounds capable of conferring health benefits.
Consumption of flavonoids rich foods in right proportions has
been reported by Ikechukwu et al.9, to reduce the risk of
diseases and conditions associated with oxidative stress due
to the antioxidant activities exhibited by flavonoids5. Apart
from the antioxidant properties of flavonoids, alkaloids and
saponins, have also been reported to possess other useful
biological activities26. The result of phytochemical recorded in
this study is in-line with the findings of other researcher
who ethanol stem-bark and leaf extract of Nauclea latifolia
respectively
and
reported
similar phytochemical
composition27-28.
The liver and kidneys play a critical role in various
metabolic processes which make them prone to the toxic
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that the extract may contain other non hepatoprotective
components

that

could

have

interfered

with

SIGNIFICANCE STATEMENT

its
The study discovers the possible synergistic effect of
bioactive flavonoids, total phenolics, saponins, alkaloids and
protein present in the methanol extract of Nauclea latifolia
root-bark that can be beneficial in maintaining liver and
kidney integrity and functions in alloxan induced-diabetes.
This study will help the researcher to uncover the critical area
of liver and kidney damage associated with uncontrolled
diabetes. Thus, a new approach in the use of plant extracts
and possibly diet in the management of diabetic condition
may be advanced to improve the lives of diabetic patients.

hepatoprotective activity. Identification, isolation and
purification of the active hepatoprotective components in this
extract will play a vital role in the development of a
hepatoprotective drug or herbal formulation and reduction in
the consumption of inactive components that may have
adverse health effects.
Serum bilirubin levels could be expressed as total bilirubin
comprising of conjugated and non-conjugated or as direct
bilirubin comprising only of the conjugated bilirubin. An
increase in bilirubin level could be attributed to three major
causes such as hemolysis, biliary obstruction and liver cell
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