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Diabetes is the medical term for a condition in which the body fails to generate or use insulin as intended,
leading to high blood sugar levels. Both in-vitro and in-vivo techniques are employed to assess the antidiabetic
potential of synthetic or natural compounds that have been extracted from conventional plants. The rat paw
oedema method is frequently used to screen anti-inflammatory medications. The use of animals in this
procedure has drawbacks related to ethical concerns. We proposed an in vitro system in this context that would
not have these drawbacks. Rat in vivo experiments are frequently used to screen anti-hyperlipidemic
medications. Pharmacological screening currently entails testing novel chemical entities as plant extracts or any
other type of material (synthetic or semisynthetic) in isolated preparations before testing on entire animals. Rats
and mice are typically used, but occasionally higher animals like dogs and monkeys are as well. These
techniques have been used to assess the majority of medications now used in therapy. Wherever possible, non-
animal alternatives are being developed. Pharmacologists' constant struggle is to reconcile in vitro and in vivo
results. A thorough grasp of the in vivo performance is one of the main objectives of pharmacological screening.
Therefore, it would be praiseworthy to establish in vitro assessments that might be connected to in vivo
performance.

Health, Health care,
pharmacist,
pharmaceutical care

1. Introduction

Diabetes mellitus is a complex condition linked to numerous illnesses, particularly vascular problems
[1]. The primary causes of this illness are modern lifestyle choices including eating a lot of fast food,
drinking a lot of alcohol, and not exercising. Diabetes is more common in today's world. Diabetes may
result from an imbalance in various substances, including oestrogens, corticosteroids, glucagon,
pituitary hormones, thyroid hormones, adrenaline, and so on. Elevation of blood glucose is caused by
these substances' alteration. GLP1 stimulates the pancreatic beta cells, which then release more insulin
[2]. Diabetes has several side effects, such as poor blood flow to the legs, cardiac problems, renal
failure, pain, loss of feeling, numbness, etc. Diabetes is a common cause of vision problems. Long-
lasting consequences eventually result in blindness and, more prominently, kidney damage. Diabetes
patients have a twofold increased risk of heart attacks compared to healthy individuals [3][12]. If a
woman has diabetes, the children will also have diabetes. Although diabetes cannot be totally treated,
its effects can be minimised with early detection. Diabetes can successfully prevent or lessen the
subsequent issues it causes. One of the key treatments for lowering the consequences of diabetes is diet
control. Preserving body weight is another diabetes control strategy [4]. Diabetes patients should avoid
getting married to other diabetic patients because this increases their chances of having children,
maintaining good personal hygiene, getting regular exercise, cutting back on carbohydrate-rich foods,
managing stress and emotions, etc. Numerous antidiabetic medications with varying pharmacological
activities are on the market, including sulfonylurea, biguanides derivatives, and alpha glycosidase
inhibitors. [11].

2. Literature Review

Analysing the effects of synthetic or natural compounds on haemoglobin glycosylation, glucose
absorption, and the inhibition of alpha-glucosidase and alpha-amylase enzymes are some in-vitro
techniques used to assess their antidiabetic qualities. Alpha-amylase is the enzyme that breaks down
alpha-bond connected polysaccharides into disaccharides, including starch and glycogen [6]. Because
glucose is not readily available via the gastrointestinal system, the test compound's inhibitory character
reflects its anti-diabetic efficacy. The hydrolysis of sucrose and isomaltose is catalysed by the
bifunctional enzyme sucrase-isomaltase [5]. The sample's impact on sucrose activity is measured using
Honda and Hara's methodology. Numerous labs have been paying closer attention to the features of
the yeast sugar transport system [14]. As their primary source of carbon and energy, one or more sugars
can be used by all known yeasts. Yeast produces ethanol from this sugar. Research has been done on
how insulin affects rats' soleus muscles' ability to absorb glucose during hemorrhagic shock [7]. D(U-
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14C) glucose is treated with adipocytes for 20 minutes at a final concentration of 0.2 mM. Cells are
taken out and their radioactivity is quantified after being centrifuged on silicon oil to extract them from
the media. There are several techniques used to accomplish this, including chemical, surgical, and
genetically induced diabetes models. Key diabetogenic agents that cause diabetes include streptozocin,
alloxan, and other chemicals that damage pancreatic cells to cause diabetes in rats, a single injection
of streptozocin (typically 60 mg/kg) is required. Following three days of injection, the animal may
develop diabetes as a result of degenerative alterations in the pancreatic Langerhans cells [8].

3. Methodology

Metformin hydrochloride is the material utilized in this investigation, while Design Expert is the
equipment and software used. In this study, we used alloxan-induced diabetes rats to gather in vivo
data on the antidiabetic action of metformin, the conventional medication of choice [13]. Using
Microsoft Excel software, the estimated fasting blood glucose readings were calculated from the
provided graph. The majority of published in vivo blood glucose level data were collected using
glucometers, which supported the use of glucometers in the in vitro investigations. Plasma glucose
concentration can be simulated by properly arranging compartments to mimic physiological systems
(CG). The main goal of the study was to develop a tool that could mimic plasma concentrations similar
to the in vivo response of anti-diabetic drugs, and then to correlate results from in vitro and in vivo
experiments [10]. The sample compartment is a glass chamber, or any other suitable material of
construction, with a volume capacity of approximately 1000 mL. The end of a silicone tube that is
connected to a peristaltic pump can be fastened to the compartment's fitting. The other end of the
silicone tube is placed inside the plasma compartment. In order to stop yeast and insoluble residue from
being pumped into the reservoir compartment, there can be a filter connection point on the silicon tube
end [9]. In the course of the current investigation, we did not use any filters. The filtered sample is
pumped from the sample container into the reservoir compartment. An infusion bottle was used as the
reservoir compartment in this study. Blood glucose concentration in vivo is simulated via a plasma
compartment chamber. About 100 mL of glucose at a concentration of 80-120 mg/dL make up the
plasma compartment; the precise amount chosen depends on the chosen in vivo response. The same as
in vivo investigations, samples (one or two drops) are taken at predefined intervals. There is an outlet
in the chamber that controls the fixed volume of the plasma compartment. Using a magnetic stirrer
guarantees that the fluid in the plasma compartment is properly mixed. The delivered sample
compartment fluid and the plasma compartment fluid are instantly mixed thanks to the churning. Figure
1 shows a schematic illustration of the in vitro apparatus that was developed for the investigation.
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An IVIVC plot was created. It was discovered during the early research that the length, intervals, and
total time needed for the assessment of the anti-inflammatory drugs must be fixed or optimised. It
should be easier to track the variations in the outcomes during the chosen periods.

4. Results and Discussion

A diabetic rat model produced by alloxan was used for the in vivo evaluation. Figure 2 displays the
glucose level of the rats following different treatments.
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The sample compartment needed to be ready in order to fill the reservoir compartment with an
optimally concentrated glucose solution, which was the following stage in the investigation. It was
vital to assess how the presence of metformin affected the change in glucose concentration before

setting a time.
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Figure 6. IVIVC plot (anti-diabetic activity)

A successful IVIVC is indicated by the IVIVC plot, which shows a strong connection between in vitro
and in vivo data.

5. Conclusion

Under the current circumstances, the development of reliable in vitro screening or evaluation methods
that could serve as stand-ins for animal research may be worthwhile. These in vitro methods may take
the place of laborious and unresolved animal experiments. They also steer clear of moral dilemmas
with the care and use of animals in research. It could be very helpful to correlate in vitro activity with
an animal pharmacodynamic screening strategy. The study's findings demonstrated that metformin
increases yeast cells' uptake of glucose, which causes a drop in the amount of glucose in the sample
compartment. Therefore, it was anticipated that medications that resembled metformin would alter the
sample compartment in a comparable way, making it possible to screen for their anti-diabetic effects.
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