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ABSTRACT

In this study the acute toxicity assay and anti- diabetic properties of Shemmeco extract were
examined. The LC50 in this study was conducted using the concentrations: 5 mg, 10 mg, 25 mg,
50 mg, 100 mg, 250 mg, 500 mg, 1000 mg, 2500 mg and 5000 mg of extract, each per 10g fly diet.
For ten days, Drosophila melanogaster was fed a high diet of sucrose (2.5 g/10 g diet) to elicit
insulin resistance type 2 diabetes. The diabetic flies were treated with 5mg, 10mg, 25mg, 50mg
and 250 mg per 10 g diet each of Shemmeco extract being safe concentrations from result of acute
toxicity and 16mg of metformin/10g diet as standard drug. Glucose content significantly elevated
(p<0.05) in diabetes untreated compared to control group. Metformin significantly declined (p<0.05)
the glucose content of fruit flies treated with 5 mg (S1) of Shemmeco extract compared to diabetic
untreated and metformin treated. The slight decline of glucose content of fruit flies treated with 5mg
(S1) of Shemmeco extract therefore indicates that the extract is promising in the treatment of
diabetes type 2 if developed further.
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1. INTRODUCTION

Herbal medicine has been growing steadily and if
properly harnessed can be put to much better
use. Currently, several herbal formulations which
are used for curative purposes have not been put
to scientific investigation and this has continued
to keep these formulations (some of which may
actually be therapeutic) away from the public
acknowledgement and reception as it should
have been [1]. Furthermore, most herbal
formulation are kept as secrets with most
persons not willing to acknowledge that they
actually turn to them for curative need and
practitioners not being able to explain the
mechanisms by which the formulations carry out
their curative activities [2] Package and safety
concerns of herbal formulations is another factor
which has affected the growth of the sector,
although some progress has been made in this
area, it is still open Shemmeco Nobel Resources
has identified this problem and aims to elucidate
the positive role herbal formulation may have in
the treatment and management of diabetes type
2 with the goal to improve the fight against this
disease. Shemmeco Nobel Resources also
hopes that actual mechanisms of action of
Shemmeco formulation will be made available to
the scientific community and pave the way for
other researches too. Shemmeco Nobel
Resources reserves the right to keep
unpublished the procedures of formulation for
Shemmeco herbal extract and result of its
phytochemical composition until the patent is
obtained.

The fruit fly, Drosophila melanogaster has been
extensively studied for decades. It was
introduced as a decisive method in biology about
a century ago. Application of the Drosophila
model is empowered by the fundamental fact that
it shares basic biological, biochemical,
neurological and physiological similarities with
mammals. It is documented that about 75% of
human disease-causing genes have functional
homologs in D. melanogaster [3].

Drosophila processes systems which control
nutrient uptake, storage and metabolism; and
these systems have been reported to be
analogous to those of humans. Drosophila is well
known for its high sensitivity to toxic substances
and is thus considered a useful model for toxicity
studies as well as evaluating the biological action
of pharmacological agents [4].
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The LC50 is the concentration of toxicant that is
lethal to 50% of sampled fly population, and it is
primarily conducted to determine the safe
concentration of the toxicant that the flies can
survive on during treatment [5].

2. MATERIALS AND METHODS

The flies used for this study was collected from
the Federal Capital Territory (FCT), Abuja,
Nigeria following the procedures below.

2.1 Collection, Rearing and Culturing of
D. melanogaster

Fly samples were collected using a setup that
involved clean plastic bottles (750 mL volume
with a small opening in the middle). Flies were
collected using the setup for 48 hrs. The
collected samples were transferred from bait
bottles into a collection tube. In moving flies
away from the bottles to collection tubes,
opening of the bottle was kept under bright light
directing the flies towards the light. The flies were
kept at room temperature (25 °C) at 70% relative
humidity with a 12 hr light/dark clock cycle in
vials containing standard corn meal medium.

2.2 Determination of Acute Toxicity for
Shemmeco Extract (LC50)

The LC50 in this study was conducted following
the methods described by other researchers [6,7]
with slight modifications. The flies were divided
into eleven groups of twenty flies each and
administered the following concentrations (mg
extract/10 g fly diet): 5, 10, 25, 50, 100, 250, 500,
1000, 2500 and 5000 respectively representing
groups 2 to 11) while group 1 which served as
control no extract was administered.

2.3 Induction and Treatment of Diabetes
in the Flies

The methods described by [8] were used to
induce type 2 diabetes in the D. melanogaster.
Briefly, sucrose (2.5g sucrose/10g diet) was
incorporated into a regular fly diet to induce
diabetes type 2. All other ingredients of the
standard fly food (1% agar, 3.4% yeast and 8.3%
corn mill were kept constant). The flies were then
observed after 10 days for symptoms of
diabetes, which include delayed egg production,
delayed emergence of L3 larvae, decreased
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body size for both larvae (L3) and adult flies and
decreased locomotor activities. The glucose
concentration of the fly-homogenate was
guantified using the glucose oxidase method
[9]. Fifty flies each (both gender) divided
into eight groups were used as follows (where
S-Shemmeco extract and S1-S6 is increasing
concentration of the extract): group 1-control
(Non-diabetic flies in 10g diet), group 2 (diabetic
flies, untreated), group 3 (diabetic flies
treated with 16mg of metformin/10g diet),
group 4 (diabetic flies treated with S1/10g diet),
group 5 (diabetic flies treated with S2/10g diet),
group 6 (diabetic flies treated with S3/10g diet),
group 7 (diabetic flies treated with S4/10g diet)

and group 8 (diabetic flies treated with S6/10g
diet).

2.4 Statistical Analysis

Statistical analyses of data was done using
Statistical Package for Social Sciences (SPSS)
(version 21). Results were presented as means
and standard deviation.

3. RESULTS AND DISCUSSION

The result of the studies are shown in the Tables
1, 2 and Figs. 1, 2. The results include acute
toxicity assay (LC50) and results of anti-diabetic
study.

Table 1. Acute toxicity assay (LC50) for Shemmeco extract in D. melanogaster

Concentration of Start Cumulative mortality record
Shemmeco extract per population pay 1 2 3 4 5 6 7
10g diet day 0
Control C C1 20 0 0 0 0 0 0 0
Cc2 20 0 0 0 0 0 0 0
C3 20 0 0 0 0 0 0 0
5mg/10g S1 S11 20 0 0 0 0 0 0 0
S12 20 0 1 1 1 1 1 1
S13 20 0 0 0 0 0 0 0
10mg/10g S2 S21 20 0 0 1 2 2 2 2
S22 20 0 0 0 1 1 1 1
S23 20 0 0 1 2 2 2 2
25mg/10g S3 S31 20 0 0 0 0 1 1 3
S32 20 1 1 1 1 1 1 1
S33 20 0 0 0 0 0 1 1
50mg/10g S4 S41 20 0 0 0 0 1 1 1
S42 20 0 0 0 0 0 0 1
S43 20 0 0 0 0 1 1 1
100mg/10g S5 S51 20 0 0 2 2 2 2 2
S52 20 0 1 1 1 1 1 1
S53 20 0 0 0 1 2 2 2
250mg/10g  S6 S61 20 0 0 0 1 1 1 1
S62 20 0 0 0 1 1 1 1
S63 20 0 0 0 0 1 1 1
500mg/10g S7 S71 20 0 0 1 1 1 1 1
S72 20 0 0 2 2 2 3 3
S73 20 0 0 1 1 2 2 3
1000mg/10g S8 S81 20 0 1 2 2 9 16 20
S82 20 1 1 2 4 5 15 19
S83 20 0 1 1 3 3 9 20
2500mg/10g S9 S91 20 1 1 1 3 11 18 20
S92 20 1 2 2 4 9 13 20
S93 20 2 3 3 3 11 19 20
5000mg/10g S10 S101 20 1 4 6 8 14 20 20
S102 20 3 6 9 11 13 18 20
S103 20 3 9 11 13 20 19 20
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Fig. 1. LC50 curve obtained from the result of acute toxicity assay of Shemmeco extract
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Fig. 2. The glucose content of fruit flies (diabetic) treated with Shemmeco extract

Table 2. Glucose (mg/ml) concentration of D. melanogaster

Group Glucose concentration
Group 1 (Control) 0.28+0.02
Group 2 (Diabetic, untreated) 0.35+0.01
Group 3 (Diabetic, Metformin Treated) 0.28+0.02
Group 4 (S1) 0.33+£0.01
Group 5 (S2) 0.35+0.01
Group 6 (S3) 0.36+0.01
Group 7 (S4) 0.35+0.01
Group 8 (S6) 0.33+0.00

Values are presented as mean + standard deviation (n=5)
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In comparison to the control group, flies fed with
a diet high in sucrose (consisting of 2.5g sucrose
per 10g fly diet) developed insulin resistant
diabetes, which was characterized by a reduction
in the size of both adult and larval flies. The
relatively sluggish movements of both adult flies
and the roving L3 larvae were also noticed, and
this was explained by a neurovascular
abnormality in type 2 diabetes. By measuring the
glucose content of the flies using the glucose
oxidase method, it was discovered that the flies
fed with a high-sucrose diet on their own had
higher glucose levels than the control group
when given Shemmeco extract doses of 5, 10,
25, 50, and 250 mg along with 16 mg of
metformin.

This experiment used metformin, an oral
hypoglycemic medication and insulin sensitizer
that is frequently used in the treatment of insulin-
resistant diabetes. Shemmeco extract has a
good potential for treating type 2 diabetes based
on the observation in this study that it caused a
small drop in glucose content. Shemmeco extract
can thus be considered among the several plant
products with antidiabetic properties [10] which
can be deployed in the management of diabetes
mellitus [11].

The findings of this investigation demonstrated
the safety of the various doses (mg extract/10 g
fly diet) of 5, 10, 25, 50, 100, 250, 500, 1000,
2500 and 5000 respectively. It was observed that
doses 5mg, 10mg, 25mg, 50mg, and 250mg was
considered safe in that the mortality rate
recorded are highly negligible to treat the flies.
This study’s limitation is in its inability to pinpoint
the precise mechanism underlying the extract’s
anti-diabetic effects. The investigation was
unable to identify the active ingredient that was
responsible for the anti-diabetic effects.
Therefore, further analysis and characterization
of the active ingredients in Shemmeco extracts is
advised as a potential basis for enhancing its
efficacy development and synthesis.

4. CONCLUSION

It is important to draw the conclusion that
Shemmeco extract had anti-diabetic effects in
Drosophila melanogaster based on the findings
of this study on the anti-diabetic properties of
Shemmeco extract. Shemmeco extract is also
risk-free at the various dosages used for
treatment in this study as evidenced from the
LC50 study.
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5. SIGNIFICANCE STATEMENT

This study’s support of an extract’s anti-diabetic
and acute toxicity properties may help scientists
create new medications for different conditions
using the Drosophila melanogaster model which
many researchers of ethnopharmacology were
not as now able to explore. The study also
provides an open opportunity to investors, donor
agencies and philanthropists worldwide who
wants to invest into the efficacy development and
synthesis of Shemmeco extract as part of
their contribution and fight against diabetes type
2.
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