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ASSESSMENT QOF THE EFFECT OF FICUS EXASPERATA (VAHL)
AQUEQUS LEAF EXTRACTS ON BODY WEIGHT AND
SERUM LIVER ENZYMES IN HYPERGLYCAEMIC WISTAR RATS

*ENOGIERU A.B.:, OMORUYI 8.11, MOMODU O.1.1, BAXTER-GRILLO D2,

ABSTRALT

Various pharmacological actions such as anti-diabetic, lipid lowering and
antifungal activities have been reported for Ficus exasperata. The aim of the
present study was to investigate the effect of giving oral administration of Ficus
axasperain extract with different dosages on body weight and Liver function
enzymes {n streptozotocin-induced diabetic rats and normal rats. Forty — Two
adult Wistar rats of both sexss weighing betwesn 200 — 235g were used for this
study, The rats were bred in the animal holding of the Department of Anatomy,
University of Benin, Benin City. The animals were randomly assigned into
seven groups of Six rats each. Group 1 was the Normal Control Group. Group 2
served as Diabetic Control Group without extract treatment. Group 3 was the
experimentally induced diabetic rats treated with a standard anti-diabetic
drug 5mgikg of Glibenclamide. Group 4 was the experimentally induced
diabetic rats treated with aqueous extracts of 100 mg/kg of Ficus exasperata.
Group 5 was the sxperimentally induced diabetic rats treated with aqueous
extracts of 200mg/kg of Ficus exasperofa. Group 6 was the non — diabetic rats
treated with aqueous extracts of 100mg/kg of Ficus exaesperata. Group 7 was the
non - disbetic rats treated with aqueous exiracta of 200mgikg of Fleus
axasperato. Diabetes Mallitus was induced in groups 2, 3, 4, 5 rats by a single
intraperitoneal injection of Streptozotocin (STZ) (60 mghkg body weight)
dissolved in 0.1M sodium citrate buffer (pH 4.8]. The resulta from this study
showed significant weight loss in the group of untreated diabetic animals.
Furthermore, the study demonstrated aignificant increage in the activities of
gerum Aspartats Amino Transferase (AST), Alanine Amino Transferasa (ALT),
Alkaline Phosphatase (ALP) of diabetic rats as comparad to the control group.
Treatment with either aqueous leaf extracts of Ficus exnsperato or
glibenclamide drug produced significant decrease in serum AST, ALT, ALP
activities, as compared to the diahetic group. In conclusion, the resulta of this
study showed that oral administration of the crude aqueous leaf extracts of
Ficus exnsperato has the potentisl to counter the hepatotoxicity presentsd by
streptozotocin induced diabetes mellitns in wiatar rats.
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INTRODUCTION

Frus exasperate popularly referred to as
“sand paper tree” in Nigeria owing to the
rough surface of the leaves, is increasingly
being used for a number of ailments, as
such, studies on the traditionsl uses and
scientific evaluation are on the increass.
Several parts of the plant have been used in
traditional medicine for treatment of
several pathologies. The genus Ficus has
about 800 specles occurring in the warmer
part of the world. Nigeria forests are replate
with over 45 different speciea of Ficus'.
Some of them are Ficus goliath, Ficus
capensis, Ficus ingens, Ficus glomosa, Ficus
lecardi and Ficus elostico. They can he
found in the savanna, rain forest, beside
rivers and streams. The leaf extract from
HFcus exasperoia is reported to have diverse
uses such as treating hypsrtensive patients
™  heamostative opthelmis, coughs and
heamorrhoids ™, In Nigeria, young leaves of
Ficus exasperata are prescribed as a
common anti-ulcer remedy. Various
pharmacological actions such as anti-
diabetic, lipid lowering and anufungal
activiies have been reported for Mcus

exasperata™,

Diabetes mellitus describes a metabolic
disorder of multiple aetlology characterized
by chronic hyperglycaemia with disturbances
of carhohydrata, fat and protain metabolism
resulting from defects In insulin secretion,
insulin acton, or both ™. The effects of
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diabetes mallitus include long term
damage, dysfunction and failure of varions
organs™. The basis of the abnormalities in
carbohydrate, fat, and protsin metabolism
in diabetes is deficient action of insulin on
target tissues. Deficient insulin action
results from inadequate insulin secretion
and/or diminished tissus responses to
insulin at one or more peints in the complex
pathways of hormone action. Impairment of
inenlin secretion and defects in insulin
action frequently coexist in the same
patient, and it is often unclear which
abnormality, if either glone, is the primary
cause of the hyperglycemia. Symptoms of
marked hyperglycemia includs polyuria,
polydipsia, weight loss, sometimes with
polyphagia, and blurred vision, The
management of Diabetes mellitus depends
on continuous hypoglycaemic therapy.

MATERIALS AND METHODS
PREPARATION OF AQUEOUS EXTRACT
OF FICUS EXASPERATA (VAHL)

The Leaves of Ficus exasperaio wore collected
from the University of Benin, in Benin City,
Nigerla and were subsequently sun drled. This
was later powdered in the Pharmacognosy
Laboratory of the Faculty of Pharmacy,
University of Bemin, Benin City, Edo state,
Nigeria, This powdered form of the Hecus
exasperata [Vahl]) was weighed wusing an
electronic scale to give 2kg. Two litres
of distilled water waz used to soak the powdered
sample for 24 hours, followed by concentration
in water [warm) bath. The exiract was then oven
dried at 40"c using Gallenkamp oven for another
72h (3days). The weight of the exdtract was glven
at 1234.57g. The tofal percentage yleld of the
extract was given at 61.72%. Preliminary
phytochemical analyses were alzo carriad out.

ANIMAL CARE

Forty — Two adult Wistar rats of both sexes
waighing betwean 200 — 235g were used for this
experiment. The rats were bred in the animal
holding of the Department of Anastomy,
University of Benin, Benin City. They were fed
with livestock broiler finishers manufactured
thTup-faed limited and were given water ad

ibitumn.
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EXPERIMENTAL DESIGN

The animals were randomly assigned into seven
groups 1, 2, 3, 4, 5, 6, 7 of Six rats each.

Group 1 wuas the control [Normal Control
Group)

Group 2 was the exparimentally induced
dlahetic rats without Flous exasperata treatment
[Diabetic Control Group)

Group 3 was the exparimentally induced
diabetic rats treated with a stendard ant-
diabetic drug 5mg/kg of Glibenclamide

Group 4 was the exparimentally induced
diabetic rats treated with aqueous extructs of
100 mg'kg of Ficus exaspercia

Group 5 was the exparimentally induced
dlabetic rats treated with aqueous extracts of
200mg/kg of Ficus exnsperata

(Group 6 was tha non — diabetic rats treated with
aqueous extracts of 100mg'kg of Fous

exasperda
(Group 7 was the non — diabetic ratz treated with
aqueous extracts of 200mg'kg of Fous
exasperda

INDUCTION OF EXPERIMENTAL DIABETES
MELLITUS

Dishetes Mellitius was induced in groups 2, 3, 4,
5 rate by a single intraperitoneal injection of
Streptozotocin (STZ) (60 mg/kg body weight)
dissolved in 0.1M sodium citrate buffer (pH
4.8). Animals in group 1 were given equal
volume of citrate buffer uzed in dissolving
gireptozotocin intraperitoneally. Diabetes was
allowed to develop and stabilize in these STZ-
treated rats over a pariod of 72-hours.

ADMINISTRATION OF FICUS EXASPERATA
EXTRACTS

Loaf Aqueous Extracts of Ficus exnsperate was
administered at 10 to rats in groups 4
[diahetic) and 6 (non-diahetic) while 200mg/kg
was administered to rats in group 5 (diabetic)
and 7 (non-diabetic) daily through orogastric
tube for 14 days. A standard antidiabetic drug
(glibenclamide Smglke) wes edministered to
group 3 rats for 14 days, while those in group 2
were left untreated.

DETERMINATION OF BODY WEIGHTS

The body welghts of the anlmals were
monitored every 72 bhours with & weighing
balance

SACRIFICE OF ANIMALS

At the end of the experimental period, the
animels were grossly observed for
physical characteristics, mobility and agility.
They were also screened for the presence of
open wounds. The animals were weighed witha
weighing balance. A midline incizion wazs made
through the anterior abdominal walls of the rats
under light ansesthesia weing chloroform.
Blood samplea were collected, transferred
to sterilized tubes and allowed to clot at
room temperature. The blood samples were
centrifuged in a Denlay BS400 centrifuge
(England) for 5 minutes at 5000 rpm to
obtain serum. Serum obtained was used for
egtimation of Algnine Amino Transferase
(ALT), Aspartate Amino Transferase (AST),
Alkaline Phosphatase [(ALP) and Total
Protein (TP).

STATISTICAL ANALYSIS

The dats were snalysed using descriptive and
inferential statistics. All values wera presented
as mean + standard exror of mean (SEM) for six

rats each of seven groups. The significance of

difference in the means of all parameters was
determined using one way analysis of varlance
[ANOVA; 95% confidence interval). Least
Square difference, post hoc tests was carried out
for all groupe with control and comparison of all
palrs of groups respectively. All statletical
analysis was carried out uwsing Statistical
Package for Social Sciences (SPSS) (version 17).

RESULTS

EFFECTS OF FICUS EXASPERATA ON
THE BODY WELGHT

The animals in the control group showed
pignificant (P <0.05) incraase (212,5+3.8;
232.5x1.6) in body weight (Hgure 1) while
diabetic animals in group 2 that were not
treated with extract showed significant
(P<0.05) decrease (211.7+4.2; 188.3+2.8)
in body weight (figure 2). Figure 3 shows no
significant (P>0.05) difference (213.3+4.4;
203.3x2,5) in body wwight of animals in
group 3 (diabetic rats treated with Smg/flg
body weight (bw) glibenclamide]. Bar chart
in figures 4&5 shows the effect of aqueous
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extract of Ficus exasperata on diabstic
animals, Group 4 (digbetic animals treated
with 100mg/kg bw of Frus exasperato)
showed no significant (P>0.05) difference
(212.5+5.6; 213.3+3.8) in body weight
while diabetic animals that received
200mg/kg bw of Flcus sxasperata exiract
(group 5) showed significant [P«<0.05)
decrease (212,5+5.7; 205.8+3.3) in hody
welght. Bar chart in Figures 6%7 shows the

Sziuiz Liver Erzpimes it Hypagloasmis Wt Rats. 113

affsct of aqueous extract of Ficus exaspsrata
on non-digbetic animals, Group 6 (non-
diabhetic animals treated with 100mg/kg bw
of Ficus exospernta) and group 7 [non-
diabetic animals treated with 200mg/kg bw
of Ficus exasperata) showed significant
(P<«0.05) increase in body weight
(213.3+2.8; 224.2+3.3 and 213.3+2.1;
223.3=4.0) respactivaly.

BAR CHART SHOWING AVERASE ANIMAL WEIGHT CHANGES IN THE
NORMAL CONTROL GROUP
245 2300:34 232546
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Flgure 1 : BAR CHART SHOWING AVERAGE ANIMAL WEHSHT CHANGES IN THE NORMAL

CONTROL GROLR L
*Significant difference at (p <0.05)
BAR CHART SHOWING AVERAGE ANIMAL WEIGHT CHAMNGES IN THE
DAABETIC CONTROL GROUP
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FIGURE 2: BAR CHART SHOWING AVERAGE ANIMAL WEIGHT CHANGES IN THE DIABETIC

LONTROL GROLFP 2
*Significant difference at (p <0.05)
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BAR CHART SHOWING AVERAGE ANIMAL WEIGHT CHANGES IN THE
DIABETIC GROUP POST-TREATED WITH GLIBENCLAMIDE
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P=0.81
201.7+3.3
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FIGURE 3: BAR CHART SHOWING AVERAGE ANIMAL WEIGHT CHANGES IN THE DIABETIC

GROUP 3 POST-TREATED WITH GLIBENCLAMIDE
*Significant difference at (p <0.05)
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BAR CHART SHOWING AVERAGE ANIMAL WEIGHT CHANGES IN
THE DIABETIC GROUP POST-TREATED WITH 100mg of FICUS
EXASPERATA EXTRACTS
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FIGURE 4 : BAR CHART SHOWING AVERAGE ANIMAL WEIGHT CHANGES IN THE HABETIC
GROUP 4 POST-TREATED WITH 100mg of FCUS EXASPERATA EXTRACTS

*Significant difference at (p <0.05)
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BAR CHART SHOWING AVERAGE ANIMAL WEIGHT CHANGES IN THE
DIABETIC GROUP POST-TREATED WITH 200mg of FICUS
EXASPERATA EXTRACTS

235
230 | 2125457 208.3454
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deys of administration

FIGURE 5: BAR CHART SHOWING AVERAGE ANIMAL WEIGHT CHANGES IN THE DIABETIC
GROUP 5 POST-TREATED WITH 200mg of FCUS EXASPERATA EXTRACTS

*Significent difference at (p <0.0S)

BAR CHART SHOWING AVERAGE ANIMAL WEIGHT CHANGES IN THE
NON-DIABETIC GROUP TREATED WITH 100mg of FICUS EXASPERATA

EXTRACTS
224.2433
230 2102435  P=0.00"
M 235 2158435 2167431  p=0.00*
P=01.20 p=0.03¢
iﬂﬂ 213.342.8 210.2436
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%5 P=0,23
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FIGURE &: BAR CHART SHOWING AVERAGE ANIMAL WEIGHT CHANGES IN THE NON-DIABETIC
GROUP 6 TREATED WITH 100mg of FICUS EXASPERATA EXTRALTS

*Significant difference at (p <0.05)
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BAR CHART SHOWING AVERAGE ANIMAL WEIGHT CHANGES IN THE NON-
DIABETIC GROUP TREATED WITH 200mg of FICUS EXASPERATA EXTRACTS
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FIGURE 7: BAR CHART SHOWING AVERAGE ANIMAL WEIGHT CHANGES IN THE NON-DIABETIC
GROUFP 7 TREATED WITH 200mg of FICUS EXASPERATA EXTRACTS

*Significant difference at (p <0.05)

EFFECTS OF FICUS EXASPERATA ON LIVER FUNCTION ENZYMES AND SERUM
TOTAL PROTEIN

Table 1 illugtrates the effects of Ficus exasperato on the activity of Totel Protein (TP),
Aspartate Amino Transferase (AST), Alanine Amino Trensferase [ALT) and Alksline
Phosphatase [ALP) respectively in the serum of experimental groups 1-7, The activity of
AST, ALT and ALP significantly increased (p < 0.05) in the untreated streptozotocin [(STZ)
induced diabetic rats when compared to the control group of rats, The activity of these liver
enzymes ig significantly lowered in the Ficus exasperoia treated diabetic group. Howsver
Ficus exasperota has no effect on the activity of these enzymes in normal rats, Furthermors,
the activity of total protsin is significantly (p <0.05) reducad in the unireated disbetic rats
when compared to the control and treated disbetic rat groups. Ficus exasperata {reatment on
non diabetic rats in group 6 and 7 showed no significant difference when comparad with the
control group 1

@CMS UNIBEN JMBE 2014:13(1)



Assesament of The Bzt o Fcusﬁm arerer (k) Adgueons Leo” Bomets an Body Tk it And
d d 53 2iTziz Ln-ErEI{z_;-A'anES in }@rﬁry&mmc Ililiffg.rﬁcrgﬁ 117

Groaups Gromp 1 | Gromp 2 | Group 3 Group 4 | Group 5 Group 6 | Group 7
(ontrol) | (STZomly) | (STZ  + | (STZ + Fiows | (STZ + Flous | (Flows (Fcser
AST (IUA) | 23.54£043 | 40.5010,43 " | 35504043 %" | 28.0040.58 " | 34.0010.58 %" | 24.6710.71° | 25.8311.01°
ALT (TUFL) | 25504043 | 43.0040.58" | 37.3310.42"" | 315040437 | 34174117 2633087 " | 2R.67T+136 "
ALP(TUL) | 73334247 | 14333415 | 102504.81%" | 84674143 | 99.5043.30" | 79.00£145° | 8183+120°
TOTAL B17H031 | 4.8340.31" 5.6740.33 " 6330337 | 5.930.34° 7.534024" | 7.0040.37"
PROTEIN
(mg/dl)
'Siyﬁﬁnunﬂylﬁffﬂmlﬁmmnhnlgmup; bSiglﬁﬁmﬂ]rdiﬂ'n‘mtﬁ'ﬂmSTZ—inﬂnmdﬁaheﬁcmup;
Significant difference at (p <0.05)
DISCUSSION neither significant weight loss or gain in the

The present study aimed to investigate the
possible effect of the crude agueous lsaf
exdracts of Ficus exaspercfa on the body
weights and liver function enzymes in
diabetic and non diabetic adult wistar rats.
The results from this study showed
gignificant weight loss in the group of
untreated diabetic animals. Granner™
eatlier reported that the loss in weight may
be due to the loss in adipose tissue and
muscle which results from excessive fatty
acid and tissue protein breakdown. Ons of
the symptoms present in diabetes mellitus
is waight loss which occurs when there is
poor glycaemic control. Ahmad™had earlier
reported significant weight loss/reduction
in unireated diabstic rats, Furthermore,
insulin is involved in protein metabolism
and stimulates the influx of amino acids
into skeletal muscles to increase protein
gaynthesls. In animals with induced
diabetes, the decline in such actions of
insulin leads to the decline in cellular
glucoss utilization and a starvation
state™. This may be the reason why all the
diabetic pgroups had greater weight
reductions than the normal group. The
observation that the control group showed
gignificant weight gain whereas there was

@CMS UNIBEN MER 2014:13(1]

treated diabetic group agrees with the report
of Makimattila" that improved glycaemic
control by insulin promotes weight gain by
decreasing both metabolic rate and
glycosuria, Such severe weight loss was
preventad in the extract treated groups.
However, after inducHon of diabetes
mellitus by streptozotocin, subsequent
treatment of diabetic animalsa with plant
exiracts and glibenclamide showed
appreciable Incresse in weight. This
appreciation in weight indicates that the
treatment allowed the tissues to access the
glucose both to supply energy and spare
some to build tissne materials required for
grawth. Studies have shown that treatment
with extracts of Flacourtia indica resulted in
appreclation in weight of the animals after
28 days™". The results of the phytochemical
screening of the crude aqueous leaf extracts
of Bcus exaspernta showed that the samples
contained some bioactive substances. Only
reducing sugars, tannins and
anthraquinons were absent. The valuss of
bicactive substances present in Ficus
exusperata such as carbohydrate,
alkaloids, saponins, flavonoids, cardiac
glycosides, steroids and terpenoids were
closely related to those already reported
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e % §iterature has squally shown the
biological activities of alkaloids and
flavonoids to include hypoglycemia,
hypolipidemia, hypoazotemia, hypotension
among other biological effects™" Flavonoids
"®and saponins™" are well known for their
antioxidant and hepatoprotective activities.
The presence of these two active biological
principles in high concentrations in Ficus
exasperata leaf extract may be responsible
for the hepatoprotective effects recorded in
the present study. Aminotransferases (AST
and ALT) mediate the catalysis of amino
transfer reactions and thev are markers for
clinical diagnosis of Hver injury. Alkaline
phosphatase [ALP) is & hydrolase enzyme
responsible for removing phosphate group
from nucleotides end proteins, it is
producsd primarily in liver and brain™ and
it is 8 marker of hepatic functions"? This
study demonstrated significant increase in
the activities of serum AST, ALT, ALP of
diabetic rats as compared to the confrol
group. This increasa as earlier reported”™
may be due to the leakage of these enzymes
from the liver cytosol into the blood stream,
which gives an Indication of the hepatotoxic
effect of Streptozotocin. Treatment with
either aqueous leaf extracts of Ficus
exasperata or glibenclamide drug produced
significant decrease in serum AST, ALT,
ALP sctivities, as compared to the diabetic
group. The crude aqueous leaf extracts of
Ficus exasperate is more effective than
glibenclamide drug in lowering these gerum
artvitiea.

In conclusion, the resulta of this study show
that the crude aqueous leaf extracts of Ficus
exasperota when administered orally has
the potential to counter the hepatotoxicity
presented by sireptozotocin induced
diabetss mallitus in adult wistar rats,
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