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ABSTRACT

Aqgueous extract of Calotropis procera leaf was investigated for antidiabetic activity in alloxan-induced diabetic
rats. Adult Wistar rats of mean weight 110.0+1.4 g were randomised into six groups (A-F) such that group A (non-
diabetic) received orally 0.5ml of distlled water once daily for 10 days. Animals in group B, C, D, E and F which
were made diabetic with alloxan (150 mg/kg body weight i.p) also received once daily 0.5ml of metformin (2.5
mg/kg b.w p.o), 25, 50 and 100 mg/kg body weight o.p. of the extract respectively. Standard procedures were
used to determine blood glucose, body weight, oral glucose tolerance test, weight of pancreas, serum insulin, total
protein, urine glucose and ketone. The results of the antidiabetic study revealed that blood glucose of the
alloxanised rats within 36 hours were significantly and progressively reduced (p<0.05) in the metformin - and
extract - treated animals. The trace amount of urine ketone and glucose concentrations in the distilled water -
treated diabetic rats were not observed in the other treatment groups except in the 25 mg/kg body weight extract
treated group where less than 0.25 % of the urine glucose concentration was observed. The reduction in body
weight, weight of pancreas, serum insulin and total protein in the distilled water-treated diabetic rats were reverted
back to the range of the non-diabetic controls by the extract and metformin. The significant elevation (p>0.05) of
oral glucose in distilled water treated diabetic rats was also reverted back to normal. The present study thus
provides scientific evidence to support the acclaimed use of Calotropis procera leaf for the treatment of diabetes
mellitus in folk medicine in Nigeria.
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INTRODUCTION

Diabetes mellitus describes a metabolic disorder of
multiple  aetiology  characterized by  chronic
hyperglycemia with disturbances of carbohydrate, fat and
protein metabolism resulting from defects in insulin
secretion, insulin action, or both (World Health
Organization, 2005). In 2000, the incidence of diabetes
in Africa was expected to increase from 9.4 million to
14.1 million in the year 2010 (Zimmet et al., 2001). The
estimated prevalence of diabetes in Africa is 1 % in rural
areas, up to 5 % to 7 % in urban sub-Saharan Africa, and
between 8 % and 13 % in more developed countries such
as South Africa and in populations of Indian origin
(Motala et al., 2003).

Diabetes is becoming the third ‘killer' disease of
mankind, after cancer and cardiovascular diseases
because of its high prevalence, morbidity and mortality
(Li et al., 2004). According to the 2004 estimates, the
Diabetes Association of Nigeria (DAN) puts the
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diabetics' population in Nigeria at about 1 million
(Ogbera et al., 2005). However an estimate for
diabetics' population (age 20-79) in Nigeria for 2010 was
put at 2,819,000 and was projected to rise up to
5,316,000 in 2030 while the calculated mean annual
increment was put at 125,000 (Okoro and Ogbera, 2013).

Currently, there are several drugs available for treatment
of diabetes mellitus but most of them are synthetic drugs
and this makes the anti-diabetic treatment costly. In view
of reducing the cost of treatment for diabetes mellitus,
there is considerable research for herbal production as
anti-diabetics and around 12,000 plants have been
reported to possess antidiabetic property.

There are claims on the use of Calotropis procera leaves
by folklore tradition of Nigeria in management of several
ailments, including diabetes. Such claim on the use of
Calotropis procera leaves as antidiabetic agent is yet to
be substantiated with scientific experiment. Therefore,
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this research work was designed to evaluate the
acclaimed wuse of Calotropis procera leaves as
antidiabetic agent.

MATERIALS AND METHODS

Experimental animals

Adult Wistar rats (both sex) of mean weight 110.0£1.4 g
obtained from the animal house of the Biochemistry
Department, University of llorin, llorin, Kwara state,
Nigeria were used for the study. The animals were fed on
rat basal diet (Vital GCOML), throughout the period of
the experiment.

Collection and authentication of plant sample

Matured fresh leaves of Calotropis procera were
collected from the botanical garden of the Federal
Polytechnic, Bida, Niger State in March, 2012 and were
authenticated at the Plant Biology Section, Federal
Polytechnic, Bida, Niger State, Nigeria, where a voucher
specimen (No. 94067) was deposited at the herbarium
Unit.

Glucometer and Assay kit

Bayer Contour™ TS blood glucose kit was a product of
Bayer Consumer Care AG, Postfash, Basel, Switzerland
while combi-5 kit for urinalysis was a product of
Meditex, Regensburg, Germany.

Drug and Chemicals

Alloxan monohydrate was a product of Explicit
Chemicals PVT, Ltd., Pune, India. while Metformin was
a product of NWP Springville, Illinois, USA. All other
chemicals were products of Sigma-Aldrich CHEME
Gmbh, Steinhelm Germany. The chemicals were
prepared in glass distilled water unless otherwise stated.

METHODS

Preparation of Extract

The method described by Yakubu et al., (2010) was used
to prepare the extract.

Induction of diabetes

The method described by Yakubu et al., (2010) was used
to induce diabetes. The blood glucose levels of the rats
were determined before the administration of alloxan.
Only animals with blood glucose level higher than 11.1
mmol/L were used for the study.

Animal grouping and Extract administration

30 rats (5 normal, 25 alloxan induced-diabetic rats) were
distributed into six groups (A-F) of five rats each after
diabetes had been confirmed.

A= Non-diabetic rats given 0.5 ml of distilled water
B= Diabetic untreated rats administered 0.5 ml of
distilled water

C= Diabetic rats administered 0.5 ml of 2.5 mg / kg
body weight of Metformin

D= Diabetic rats administered 0.5 ml of 25 mg / kg

body weight of extract.
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E= Diabetic rats administered 0.5 ml of 50 mg / kg
body weight of extract.
F= Diabetic rats administered 0.5 ml of 100 mg/ kg

body weight of extract.

Calculated amount of the residue was weighed and
constituted in distilled water to give the required doses of
25, 50 and 100 mg/kg body weight. The doses used in
this study were as obtained from the ethno-botanical
survey carried out on the plant within our locality.
Treatment was administered orally with feeding bottle to
respective groups. Preliminary studies conducted by
Yakubu et al. (2010) revealed that the diabetic untreated
rats could survive up till the 12" day; therefore this
experiment was terminated on the 10" day. The rats were
handled in accordance with the guidelines of European
Convention for the protection of vertebrate animals and
other scientific purposes -ETS-123 (ETS, 2005).

Determination of blood glucose and body weight
Blood glucose levels and body weights of each rat were
determined on days 0, 5 and 10 using glucometer (Bayer
Contour™ AG, Postfash, Basel, Switzerland) and digital
electronic  weighing balance  (Gilbertini, Italy)
respectively.

Oral Glucose Tolerance Test
The procedure described by Eseyin et al., (2010) was
used to determine the oral glucose tolerance test.

Determination of Urine glucose and ketone
The method described by Yakubu et a., (2010) was used
to determine urine glucose and ketone concentration.

Preparation of serum and tissue homogenate
Determination of weight of Pancreas

The weight of the pancreas was calculated as follows:
W2 =W1-W0

Where:

W2 =Weight of Pancreas

W1 = Weight of Pancreas + Petri dish

WO = Weight of Petri dish

Determination of some biochemical parameters
Determination of serum insulin concentration

Serum insulin concentration was determined according
to the procedure described by Lygren et al., (2013).

Determination of Total Protein concentration

Total protein concentration was determined according to
the procedure described by Gomall et al., (1949).
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RESULTS
Table 1: Effects of administration of aqueous extract of Calotropis procera leaf on blood glucose level of diabetic
rats Blood glucose (mmol/L)

Group / Day 0 5 10

Non- diabetic+Distilled water 3.30£0.10° 3.40+0.00% (3.03%) 3.40+0.10° (3.03%)
Diabetic rats +Distilled water 22.70+0.30° | 27.40£2.00° (-20.71%) | 32.70+1.00" (-44.05%)
Diabetic rats +Metformin 20.70£3.10° 7.80+0.10° (62.32%) 3.40+0.00° (83.58%)
Diabetic rats + 25mg/kg body 22.90+1.00° 21.60+3.00° (5.68%) 19.90+1.70 © (13.10%)
weight of the extract

Diabetic rats + 50mg/kgbody | 53 50.1000¢ | 16.20£0.10° (30.17%) | 9.70+0.30° (58.19%)
weight of the extract

Diabetic rats + 100mg/kg b c o a 0
bodly weight of the exiract 25.70+1.00 8.50+0.00°° (66.92%) 3.90+0.00° (84.83%)

Values are Means + SEM of 5 determinations; Values down each column carrying different superscript are
significantly different (p<0.05) from non-diabetic control, percentages in parenthesis are levels of reduction and
elevation of blood glucose; - = percentage reduction of blood glucose.

Table 2: Effects of administration of aqueous extract of Calotropis procera leaf on oral glucose tolerance of
diabetic rats.

Blood glucose
Group / Time (minutes) 0 15 (mmol/L) 45 60
30

Non- diabetic+Distilled water 4.80+0.00°% 8.10 +0.00°% 7.60 +0.30° 5.00 +0.10° 4.20 +0.00°%
Diabetic rats +Distilled water 18.70+1.00° | 27.20+1.00° | 23.20+3.20° | 22.40+2.00° | 22.00 +0.00°
Diabetic rats +Metformin 17.00+0.20° | 20.10 £+0.10° | 14.10+1.10° | 12.30+0.00% | 11.70+1.30°
Diabetic rats + 25mg/kg body | 16 76 13 10° | 22.3041.70° | 21.50+0.00° | 20.90 £0.10° | 17.40 +1.00°
weight of the extract

Diabetic rats + 50mg/kg body | 161645 00" | 20.40+0.10° | 18.30 £0.00° | 16.20 +0.00° | 14.10 +0.10°
weight of the extract

Diabetic rats + 100mg/kg body | 14 55 16700 | 22.10+1.00° | 15.70£0.10° | 13.10 £0.50° | 11.10 +1.00°
weight of the extract

Values are Means + SEM of 5 determinations; Values down the column carrying different superscript are significantly
different (p<0.05) from non-diabetic control

Table 3: Effects of administration of aqueous extract of Calotropis procera leaf on urine glucose content of
diabetic rats Day after administration of alloxan.

Group 0 %5 10

Non- diabetic+Distilled water ND ND ND
Diabetic rats +Distilled water >2 >2 >2

Diabetic rats +Metformin >2 0.25 ND
Dla_lbetlc rats + 25mg/kg body ) >0 25<1 0.95
weight of the extract

Diabetic rats + 50mg/kg body

weight of the extract >2 0.25 ND
Diabetic rats + 100mg/kg body

weight of the extract >2 ND ND

Values are Means + SEM of 5 determinations
ND= Not detected; (+)= 0.25%; (++)= more than 0.25% but not up to 1%; (+++)= more than 2%

Table 4: Effects of administration of aqueous extract of Calotropis procera leaf on urine ketone content of
diabetic rats.
Day after administration of alloxan.

Group 0 % 5 10
Non- diabetic+Distilled water ND ND ND
Diabetic rats +Distilled water >0.25<1.00 >0.25<1.00 >0.25<1.00
Diabetic rats +Metformin 0.25 ND ND
Diabetic rats + 25mg/kg body

weight of the extract 0.25 ND ND
Diabetic rats + 50mg/kg body 0.25 ND ND
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weight of the extract

Diabetic rats + 100mg/kg body
weight of the extract

0.25

ND

ND

Values are Means + SEM of 5 determinations
ND= Not detected; (+)= 0.25%; (++)= more than 0.25% but not up to 1%.

Table 5: Effects of administration of aqueous extract of Calotropis procera leaf on body weight of diabetic rats

Day after administration of alloxan.

Group 0 (9) 5 10
Non- diabetic+Distilled water 110.30+7.10° 11?432,);;) )5 0 12(21'8.%113/'303
Diabetic rats +Distilled water 110.50+1.00° 9(7_ 1220 gi(z)?c 98 135 ;g(ggc
Diabetic rats +Metformin 110.00+4.20° 102232;)2 )1 0" 11?558;_2;] ;) 0°
— b B
ORI LS| ooy | DeSISW | 0000
o sy | ooy | R0 [ 00
Diel e OIMORISOY | g usr | U000 | 00

Values are Means + SEM of 5 determinations

Values down each column carrying different superscript are significantly different (p<0.05) from non-diabetic control

percentages in parenthesis are levels of reduction and elevation of blood glucose.

Table 6: Effects of administration of aqueous extract of Calotropis procera leaf on some biochemical parameters

of diabetic rats.

Grou Weight of Serum insulin Serum total
P Pancreas (g) (LU/mI) protein (mg/dl)
Non- diabetic + Distilled 0.80+0.00° 19.70+1.70° 71.40+0.20°
Water
\[,)V'thefj“c rats + Distilled 0.3040.00° 6.20+1.00° 39.10+2.30°
Diabetic rats +Metformin 0.80+0.00% 19.10+0.10° 70.50+4.00%
Diabetic rats + 25mg/kg a ¢ ¢
body weight of the extract 0.70+0.00 10.30+1.10 45.80+1.20
Diabetic rats + 50mg/kg a b b
body weight of the extract 0.70+0.00 15.90+0.10 61.40+1.00
Diabetic rats + 100mg/kg 0.80+0.00° 19.30+1.30° 70.90+2.20°
body weight of the extract

Values are Means + SEM of 5 determinations

Values down each column carrying different superscript are significantly different (p<0.05) from non-diabetic control.

Effects of administration of aqueous extract of
Calotropis procera leaf on blood glucose of diabetic
rats

The effects of administration of aqueous extract of
Calotropis procera leaf on blood glucose level of
diabetic rats are shown in Table 1. The result revealed
that all the alloxanised diabetic rats showed significant
increase (p<0.05) in blood glucose after 36 hours with
blood glucose levels ranging from 20.70 - 25.70 mmol/L.
The blood glucose levels were however reduced
significantly (p<0.05) and progressively in the extract -
and metformin - treated rats. By the end of the treatment,
the extract at the doses of 25, 50 and 100 mg/kg body
weight had reduced the blood glucose levels of the rats
by 13.10 %, 59.19 % and 84.83 % respectively. The
percentage reduction in the blood glucose level caused
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by 100 mg/kg body weight of the extract in treated rats
was similar to the 83.58 % reduction obtained for the
metformin - treated rats and showed no significant
difference (p > 0.05) compared to non-diabetic control.

Effects of administration of aqueous extract of
Calotropis procera leaf on oral

glucose tolerance of diabetic rats

The effects of administration of aqueous extract of
Calotropis procera leaf on oral glucose tolerance of
diabetic rats are presented in Table 2. The result revealed
a significant increase (p<0.05) in blood glucose levels of
the alloxanised diabetic rats 15 minutes after oral glucose
administration. A significant reduction (p<0.05) in blood
glucose levels was recorded in the extract - treated rats
30 minutes after oral glucose administration, the
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reduction in blood glucose was progressive till 60
minutes post glucose load. The mean blood glucose
value of 11.10 mmol / L obtained in rats treated with 100
mg/kg body weight was similar to the mean blood
glucose value of 11.70 mmol / L obtained in the
metformin - treated rats at 60 minutes post glucose load.
There was no significant difference (p>0.05) in the oral
glucose tolerance of of rats treated with 100 mg/kg body
weight of the extract and metformin.

Effects of administration of aqueous extract of
Calotropis procera leaf on urine

glucose concentration of diabetic rats

The effects of administration of aqueous extract of
Calotropis procera leaf on urine glucose concentration
of diabetic rats are shown in Table 3. The result revealed
that high glucose concentration (above 2 %) was
detected in the urine of distilled water - treated diabetic
rats and sustained throughout the treatment period,
whereas similar urine glucose concentration (above 2 %)
obtained in the other treatment groups on day O
disappeared while the study lasted, except in rats treated
with 25 mg/kg body weight of the extract where trace
amount of 0.25 % urine glucose was detected.

Effects of administration of aqueous extract of
Calotropis procera leaf on urine ketone content of
diabetic rats

The effects of administration of aqueous extract of
Calotropis procera leaf on urine ketone content of
diabetic rats are presented in Table 4. The result revealed
that high amount of ketone (more than 0.25 % but less
than 1 %) was detected in the distilled water - treated
diabetic rats and sustained throughout the experimental
period. However, the trace amount of 0.25 % of ketone
in the other treatment groups observed on day 0, was not
detected in the urine of extract - and metformin - treated
rats from day 5 till day 10.

Effects of administration of aqueous extract of
Calotropis procera leaf on body

weight of diabetic rats

The effects of administration of aqueous extract of
Calotropis procera leaf on body weight of diabetic rats is
presented in Table 5. The result revealed a significant
reduction (p<0.05) in body weight of distilled water -
treated diabetic rats when compared to non-diabetic rats;
which showed significant increase (p<0.05) in body
weight throughout the treatment period. By the end of
the 10-day treatment, the extract at the doses of 25, 50
and 100 mg/kg body weight had increased the body
weight of the treated rats by 7.52 %, 8.64 % and 10.18 %
respectively. There was no significant difference
(p>0.05) in percentage increase in (10.18 %) in body
weight of rats treated with 100 mg/kg body weight of the
extract and that of the non-diabetic rats (10.91 %).
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Effects of administration of aqueous extract of
Calotropis procera leaf on some

biochemical parameters of diabetic rats

The effects of administration of aqueous extract of
Calotropis procera leaf on some biochemical parameters
in diabetic rats are presented in Table 6. The result
showed significant decrease (p<0.05) in weight of
pancreas, serum insulin and total protein in distilled
water - treated diabetic rats when compared to non-
diabetic rats. Treatment with the extract normalised the
altered parameters. There was no significant difference
(p > 0.05) in values obtained for all the parameters in
groups treated with 100 mg/kg body weight of the extract
and metformin treated rats.

DISCUSSION

Effects of administration of aqueous extract of
Calotropis procera leaf on

blood glucose of diabetic rats

Diabetes mellitus causes a disturbance in the uptake of
glucose as well as glucose metabolism. The use of a low
dose of alloxan monohydrate (150 mg/kg body weight)
produced an incomplete destruction of pancreatic -cells,
leading to poor production of insulin for glucose uptake
by tissues even though the rats became permanently
diabetic (Aybar et al., 2002). Alloxan-induced diabetes
has been described as a useful experimental model to
study the anti-diabetic activity of several agents
(Papaccio et al., 2000). Alloxan is well known for its
selective pancreatic Islet B-cell cytotoxicity and has been
extensively used to induce diabetes mellitus in animals.
It interferes with cellular metabolic oxidative
mechanisms (Sezik et al., 2005). In the present study,
the alloxan dose (150 mg/kg body weight) was selected
in order to partially destroy the pancreatic 3-cells. Under
this condition, insulin was secreted, but not in sufficient
amount to regulate blood glucose levels, consequently
the rats became permanently diabetic. Intraperitoneal
administration of alloxan (150 mg/kg body weight)
effectively induced diabetes in normal rats, as reflected
by glycosuria, hyperglycaemia, polyphagia, polydipsia
and bodyweight loss compared with normal rats in this
present study (Papaccio et al., 2000). The increased
levels of blood glucose in alloxan-induced diabetic rats
were lowered by the administration of the extract
suggesting that the extract might be exerting insulin-like
effect on peripheral tissues by promoting glucose uptake,
stimulation of a regeneration process (Bolkent et al.,
2000) and revitalisation of the remaining B-cells (Rokeya
et al., 2005) or inhibiting hepatic gluconeogenesis and
by absorption of glucose into the muscle and adipose
tissues (Gray et al., 2000).

Effects of administration of aqueous extract of
Calotropis procera leaf on oral glucose tolerance of
diabetic rats

The oral glucose tolerance test (OGTT) is a widely used
procedure in the diagnosis of diabetes and intermediate
stages of hyperglycemia (Anita et al., 2012). It measures
the body's ability to use glucose which is the body's main
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source of energy (Eseyin et al., 2010). OGTT, is also a
test of immense value, which is seen as a practical
attempt to simplify and facilitate the diagnosis of
diabetes (Eseyin et al., 2010). The present study showed
an appreciable improvement in glucose tolerance which
could be attributed to the insulinotropic activity of the
extract by restoring the insulin response. Hence, it was
confirmed that 100 mg/kg body weight of the extract
showed the highest percentage of glycemic index in the
treated rats and higher glycemic control than other doses
of the extract. The observation on glycemic control by
the extract made in the present study confirms the effect
on glucose tolerance test (GTT) and metabolic profile in
early and late stages in diabetic rats.

Effects of administration of aqueous extract of
Calotropis procera leaf on urine glucose concentration
of diabetic rats

Presence of glucose in the urine suggests excretion of
blood glucose that is above renal threshold into the urine,
a condition known as glycosuria (Komoroski et al.,
2008). Glycosuria is most commonly due to untreated
diabetes mellitus and leads to excessive water loss into
the urine with resultant dehydration, a process called
osmotic diuresis (Onyemelukwe and Bakari, 2002). The
presence of excess glucose in the urine of diabetic
control rats confirms a problem with glucose
reabsorption within the kidneys. Dehydration is also
evident in the distilled water - treated diabetic rats.
However, the clearance of the glucose in the urine of the
treated groups offered by the extract agrees with the
report of Yakubu et al., (2010) on anti-diabetic activity
of aqueous extract of Cochlospermum planchonii root in
alloxan-induced diabetic rats.

Effects of administration of aqueous extract of
Calotropis procera leaf on urine

ketone concentration of diabetic rats

Elevated blood ketone level has been reported to be a
common feature of diabetes mellitus (Noor et al., 2008)
and this has been further corroborated in the present
study by the presence of significant amount of urine
ketone in the alloxanised diabetic rats. Although, the
presence of ketone may be attributed to enhanced
production of ketone bodies by the liver and incomplete
utilisation by the tissue leading to accumulation in the
blood and subsequent elimination in the urine (Wadkar et
al., 2008). The ability of the aqueous extract of
Calotropis procera leaf to ameliorate the elevated urine
ketone level in the treated diabetic rats, in a manner
similar to metformin, did not only buttress the anti-
diabetic potential of the extract but also its effectiveness
against this metabolic disorder that is characteristic of
diabetes mellitus. The detection of urine ketone in the
urine of diabetic rats in the present study is in accordance
with the findings of Yakubu et al., (2010) on anti-
diabetic activity of aqueous extract of Cochlospermum
planchonii root in alloxan-induced diabetic rats.
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Effects of administration of aqueous extract of
Calotropis procera leaf on body weight of diabetic rats
In distilled water - treated diabetic rats, the characteristic
loss in body weight could be due to poor glycemic
control leading to an increase in muscle wasting (Vats et
al., 2004). The excessive catabolism of protein to
provide amino acids for gluconeogenesis during insulin
deficiency results in muscle wasting and weight loss in
distilled water - treated diabetic rats (Vats et al., 2004).
The loss in body weight in distilled water treated -
diabetic rats could be attributed to defect in glucose
uptake and metabolism (Sezik et al., 2005).
Improvement in body weight in extract - treated rats may
be attributed to the crude protein and fat contents of the
extract. The crude protein content of the extract may play
a compensatory role by replacing lost protein resulting
from proteolysis and muscle wasting syndrome (Vats et
al., 2004). The fat content of the extract may also
increase the appetite of the treated rats and thus attenuate
anorexia due to the ability of fat to absorb and retain
flavours (Akubugwo, 2007).

Effects of administration of aqueous extract of
Calotropis procera leaf on some biochemical
parameters in diabetic rats

The reductions in the weight of pancreas of distilled
water - treated diabetic rats in the present study may be
attributed to decrease in number of secretory granules of
the B-cells of the pancreas. Kumar et al., (2006) reported
a decrease in the number of secretory granules of the B-
cells of the pancreas in diabetic rats. It is possible that
the normal architecture of this secretory granules were
restored following the administration of aqueous extract
of Calotropis procera leaves and metformin since the
weight of the pancreas in these groups compared
favourably with non-diabetic group. According to
Campbell-Thompson (2012), the weight of pancreas in
individuals with serum markers that potentially precede
the clinical manifestations of type 1 diabetes, was less
than in controls. This suggests that early atrophy of the
organ may be an important sub-clinical feature of type 1
diabetes pathogenesis (Yakubu et al. 2010). Furthermore,
the reductions in weight of pancreas of the diabetic rats
in this study confirm the earlier reports of Campbell-
Thompson (2012) and Yakubu et al., (2010). Insulin is a
hormone secreted in times of ample glucose supply and
promotes glucose utilization. Its major metabolic effects
include stimulation of glycolysis, glycogen synthesis and
triacylglycerol synthesis and inhibition of
gluconeogenesis, glycogenolysis and triacylglycerol
breakdown (Davis and Granner, 2001). Insulin also
controls the uptake of glucose into the cells of many
tissues such as the muscles and adipose tissues. The
effects of alloxan on glucose and insulin homeostasis
reflect the toxin-induced abnormalities in 3-cell function
(Strandell et al., 1988). Metformin stimulates insulin
secretion from pancreatic p-cells (Davis and Granner,
2001). Based on these results, it can be hypothesized that
aqueous extract of Calotropis procera leaf may probably
act by releasing insulin from pancreatic B-cells through
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insulin synthesis and secretion (Venkateswaran and Pari,
2003). The reduced protein content in the sera of diabetic
rats was reported by Changrani et al., (2006). The
reduced protein content of distilled water - treated
diabetic rats agree with the reports of Changrani et al.,
(2006).

CONCLUSION

Antidiabetic activity of aqueous extract of Calotropis
procera leaf in alloxan-induced diabetic rats was carried
out in this study. This study revealed that daily oral
administration of the aqueous extract of Calotropis
procera leaf particularly at the dose of 100 mg/kg body
weight to diabetic rats produced anti-hyperglycemic
effect that was comparable to that of metformin (2.5
mg/kg body weight) within 10 days of administration.
Aqueous extract of Calotropis procera leaf also
produced a marked reduction in the levels of urinary
ketone and glucose. In conclusion, the present study thus
provides scientific evidence to support the acclaimed use
of Aqueous extract of Calotropis procera leaf and justify
the use of 100 mg/kg body weight dose of the extract for
the treatment of diabetes mellitus in the folk medicine of
Nigeria.

RECOMMENDATIONS

Since there is a growing search for natural products that
could be used in the treatment of diabetes, this study
provides information on the possible usage of aqueous
extract of Calotropis procera leaf as an anti-diabetic
agent. Further study should be conducted to isolate and
purify the bioactive compounds in the aqueous extract of
Calotropis procera leaf that exert the anti-diabetic
properties offered by the plant.

REFERENCES

1. Akubugwo, I. F., Obasi, A. N. and Ginika, S. C.
Nutritional potential of the leaves and seeds of black
nightshade-Solanum nigrum L. var virginicum from
Afikpo-Nigeria. Pak. J. Nutr., 2007; 6: 323 - 326.

2. Anita, M., Sakthidevi, G., Muthukumarasamy, S.
and Mohan, V. R. Effect of Cynoglossum
zeylanicum (Vehl ex Hornem) thunb. ex lehm on
oral glucose tolerance in rats. Journal of Applied
Pharmaceutical Science, 2012; 2(2): 75 - 78.

3. Aybar, M. J., Glavic, A. and Mayor, R. Extracellular
signals, cell interactions transcription factors
involved in the induction of neural crest cells. Biol.
Res., 2002; 35(2): 12 - 15.

4. Bolkent, S., Yamardag, R., Tabakogluoguz, A. and
Sacaon, O. O. Effects of chord (Beta vulgaris L. var)
extract on pancreatic B-cells in Streotozotocin-
diabetic rats: a morphologic and biochemical study.
Journal of Ethnopharmacology, 2000; 73: 251 - 259.

5. Campbell-Thompson, M., Clive Wasserfall, M. S.,
Emily L., Montgomery, B. S., Atkinson, M. S. and
Kaddis, J. S. Pancreas organ weight in individuals
with disease-associated auto antibodies at risk for
type 1 diabetes. JAMA, 2012; 308(22): 2337 - 2339.

www.ejbps.com

10.

11.

12.

13.

14.

15.

16.

17.

18.

European Journal of Biomedical and Pharmaceutical Sciences

Changrani, M. R., Shonkar, A. and Adegbate, E ,
Singh, J. Effect of Streptozotocin-induced type 1
diabetes mellitus on total protein concentration and
cations contents in the isolated organs, Annual LY
Academic Science, 2006; 10(84): 503 - 519.

Davis, S. N. and Granner, D. K. Insulin, oral
hypoglycemic agents and the pharmacology of
endocrine pancreas, In: Gilman, A. G., Goodman, L.
S., Hardman, J.G., Limbard, L. E. (Eds.), The
Pharmacological Basis of Therapeutics, 10th
edition, McGraw Hill companies, New York., 2001;
1701-1703.

Eseyin, O., Ebong, P., Eyong, E., Awofisayo, O. and
Agboke, A. Effect of Telfairia occidentalis on oral
glucose tolerance in rats. African Journal of
Pharmacy and Pharmacology, 2010; 4(6): 368 -
372.

European Treaty Series, author. European Treaty
Series. European Convention for the protection of
vertebrate animals used for experimental and other
scientific purposes. Strasbourg., 2005; ETS - 123.
Gomall, A. C., Bardawill, C. J. and David, M. M.
Determination of serum protein by means of biuret
reaction. J. Biol. Chem., 1949; 177: 751 - 756.

Gray, A. M., Abdel-Wahab, Y. H. A. and Flatt, P. R.
The traditional plant treatment: Sabucus nigra,
exhibits insulin-like and insulin releasing actions in
vitro. Journal of Nutrition, 2000; 130: 15 - 20.
Komoroski, B., Vachharajani, N., Boulton, D.,
Kornhauser, D., Geraldes, M., Li, l.and Pfister, M.
Dapaglifliozin, a Novel SGLT 2 inhibitor, induces
dose-dependent glucosuria in healthy subjects.
Clinical Pharmacology and Theraupetics, 2008;
85(5): 520 - 526.

Kumar, G. P. S., Arulselval, P., Kumar, D. S. and
Subramanian, S. P. Anti diabetic activity of fruits of
Terminalia chebula on streptozotocin-induced
diabetic rats. J. Health Sci., 2006; 52(3): 283 - 291.
Li, W. L., Zheng, H. C, Bukuru, J. and Do Kimpe,
N. (2004). Natural medicines used in the traditional
Chinese medical system for therapy of diabetes
mellitus. Journal of Ethnopharmacology, 2004; 92:
1-21.

Lygren, T., Scherling, P., Jacobsen, S., Berg, L. C.,
Nielsen, M. O. and Thomsen, P. D.Validation of
IDS octela ELIZA for the determination of insulin.
Veterinary Clinical Pathology, 2013; 42(2): 184 -
189.

Motala, A. A., Omar, M. A. and Pirie, F. J. Diabetes
in Africa: Epidemiology of type 1 and type 2
diabetes in Africa. Journal of Cardiovascular Risk,
2003; 10: 77-83.

Noor, A., Gunasekaran, S., Soosai, M. A. and
Vijayalakshmi, M. A. Anti diabetic activity of
alovera and histology of organ in streptozotocin
induced diabetic rats. Curr. Sci., 2008; 94(8): 1070 -
1076.

Ogbera, A. O., Adedokun, A., Fasanmade, O. A,
Ohwovoriole, A. E. and Ajani, M. The foot at risk in
Nigerians with diabetes mellitus; The Nigerian

73


http://www.ejbps.com/
file://SERVERP/0ray

Ajiboso et al. European Journal of Biomedical and Pharmaceutical Sciences

scenario. International Journal of Endocrinology
and Metabolism, 2005; 4: 165 - 173.

19. Okoro, C. S. and Ogbera, A.O. Socio-cultural
aspects of diabetes mellitus in Nigeria. J. Soc.
Health Diabetes, 2013; 1: 15 - 21.

20. Onyemelukwe, G. C. and Bakari, A. G. Insulin
secretion in Type 2 diabetes -A review. Diabetes
International (Africa / Middle East), 2002; 12(2): 41
- 43,

21. Papaccio, G., Pisanti, F. A., Latronico, M. V.,
Ammendola, E. and Galdieri, M. Multiple low dose
and single high dose treatments with Streptozotocin
do not generate nitric oxide. Journal of Cellular
Biochemistry, 2000; 77: 82 - 91.

22. Rokeya, B., Nahar, N., Ali, L., Hassan, Z., Alam, M.
N. E., Choudhury, S. N., Azad, A. K., Rosenstock, J.
and Raskin, P. Antioxidant effect of Aloe vera gel
extract in Streptozotocin - induced diabetes in Rats.
Cardiology, 2005; 6: 547 - 560.

23. Sezik, E. J., Asia, M., Yesilada, E. and Ito, S.
Hypoglycemic activity of Gentiana olivieri and
isolation of the active constituent through bioassay -
directed fractionation teclmiques. Life Science,
2005; 76: 1223 - 1238.

24. Strandell, E., Eizirik, D. L., Korsgren, O. and
Sandler, S. Functional characteristics of cultured
mouse pancreatic Islets following exposure to
different streptozotocin concentrations. Molecular
and Cellular Endocrinology, 1988; 59: 83 - 91.

25. Vats, V., Yadav, S. P. and Grover, J. K. Ethaholic
extract of Ocimum sanctum leaves partially
attenuates  Streptozotocin-induced alterations in
glycogen content and carbohydrate metabolism in
rats. Journal of Ethnopharmacology, 2004; 90: 155 -
160.

26. Venkateswaran, S. and Pari, L. Effects of Coccinia
indica leaves on antioxidant status in Streptozotocin-
induced diabetic rats. Journal of
Ethnopharmacology, 2003; 84: 163 - 168.

27. Wadkar, K. A., Magdun, C. S., Patil, S. S. and
Naikwade, N, S. Anti-diabetic potential and Indian
medicinal plant. J. Herbal Med. and Toxicol., 2008;
2(1): 45 - 50.

28. WHO. Definition and diagnosis of diabetes mellitus
intermediate hyperglycemia: Report of a WHO/IDF
consultation. Geneva, Switzerland., 2005.

29. Yakubu, T. M., Akanji, M. A. and Nafiu, M. O.
Anti-diabetic activity of aqueous extract of
Cochlospermum planchonii root in alloxan-induced
diabetic Rats. Cameroon Journal of Experimental
Biology, 2010; 6(2): 91 - 100.

30. Zimmet, P., Alberti, K. G. and Shaw, J. (2001).
Global and societal implications of the diabetes
epidemic. Nature, 414 (6865): 782 - 787.

www.ejbps.com 74


http://www.ejbps.com/

