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Abstract

: Herbal medicine, which bears fewer adverse effects than chemical
medications, is becoming more popular for the treatment of diabetes.

: After measuring the antioxidant properties, the inhibition
pattern between the extracts and the pancreatic a-amylase enzyme was determined.
Diabetic mice were treated with herbal extracts and acarbose. The blood biochemical
factors were then measured. The best extract examined the synthesis of silver
nanoparticles (Ag-NPs).

: The extracts of saffron and chamomile petals showed an inhibitory effect
on the a-amylase enzyme with a competitive and mixed pattern, respectively. FBS
had a significant decrease in all treatment groups, and only in the group treated with
an ultrasound-assisted aqueous extract of saffron petals did insulin levels increase
significantly. The ALT enzyme decreased significantly in the presence of saffron
extract. The reduction of the AST factor is significant only in chamomile extract.
The results showed that for optimal synthesis of silver nanoparticles, values of
temperature, pH, time, and silver nitrate salt concentration were 55°C, pH = 10, 4
hours, and 1.2 mM, respectively.

: The plant extracts studies can efficiently lower the blood sugar levels,
increase insulin production, and regulate liver enzymes in the blood. As a result, they
have a good impact on diabetes treatment. These extracts outperform the chemical
medication acarbose in terms of efficacy and have no negative effects on the liver.
The saffron extract demonstrates the ability to synthesize Ag-NP, which is
frequently employed in biomedical applications.
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Introduction

Diabetes mellitus is a metabolic disorder in
which patients either lose their ability to secrete
insulin, or their body becomes resistant to insulin.
In the long run, diabetes causes complications
including retinopathy, neuropathy, nephropathy,
and cerebrovascular disease. Although insulin
injection and administration of blood glucose-
lowering drugs are the main treatments for
diabetes, long-term complications of these drugs
highlight the need for drugs with fewer side effects.
Researchers have studied the use of plant bioactive
compounds for treating diabetes, infectious
diseases, wounds, and cancer therapy. Inhibition of
alpha-amylase and alpha-glucosidase in the
gastrointestinal tract is one of the most common
and effective mechanisms of action of drugs in
controlling diabetes. As a result, inhibition of these
enzymes, especially in diabetic patients, stops
glucose absorption in the gastrointestinal tract and
prevents the rise in glucose levels. Matricaria
chamomilla L. and Crocus sativus contain various
phytochemical compounds like  phenol
compounds, flavonoids, and anthocyanins, which
exhibit useful effects such as anticancer,
antihypertensive, and anti-diabetic properties.

Today, the emergence of nanotechnology and
nanoparticle synthesis are offering many advances
to mankind. Meanwhile, the green synthesis of
nanoparticles by plants has received attention due
to its environmental compatibility, non-toxicity,
and low-cost production.

The investigation was conducted to evaluate the
impact of the best extracts from Matricaria
chamomilla L. and Crocus sativus on the activity
of alpha-amylase. Additionally, the effect of these
extracts was tested on STZ-induced diabetic rats by
measuring several blood biochemical factors, such
as fasting blood sugar, insulin, and liver enzyme
levels. Additionally, the plant with the highest
antioxidant content was used to evaluate silver
nanoparticle biosynthesis.

Methodology

In this research, various plant extracts were
prepared, and the antioxidant activity of both
extracts was determined. The electron- or
hydrogen-atom-donating ability of chamomile and
saffron extracts were evaluated based on the
scavenging activity of 1,1-diphenyl-2-
picrylhydrazyl (DPPH) free radicals. The free
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radical inhibition percentage (1% or RSA%) of the
extract was calculated using the following formula:

1%= (A 517nm control — A517 nm sample)/
A517 nm control * 100

The IC50 (the substrate concentration required
to reduce the initial DPPH concentration by 50%)
was calculated for each extract by plotting 1%
against the concentrations of each extract. Then,
the obtained values were compared with the IC50
for BHT and gallic acid as the standards.

a-amylase inhibition was tested with a little
change in the Bernfeld method. The a-amylase
activity was determined in the presence and
absence of plant extract. A blank mixture was used
to correct the absorbance of the sample. In
addition, the enzyme activity rate was measured
using the control reaction in the absence of plant
extracts. Moreover, for determining the type of
enzyme inhibition, the Michaelis-Menten and
Lineweaver-Burk curves were applied in the
presence and absence of various extracts as
inhibitors.

The 40 male mice weighing approximately 25-
30 g were obtained from the Royan Institute for
Stem Cell Biology and Technology, Tehran, and
kept under standard lighting conditions at 22+2°C
with enough food and water. All experiments were
conducted according to the guidelines
recommended by the American National Institutes
of Health (NIH) for taking care of and using
laboratory animals and in compliance with
practical strategies in Iran. Male mice weighing
approximately 25-30 g were used to achieve an
animal model of diabetes. Diabetes was induced in
the mice with a single-dose intraperitoneal
injection of 200 mg/kg streptozotocin dissolved in
sodium citrate (pH = 4-4.5).

The mice were randomly assigned to five
groups. At the end of the treatment period, blood
samples taken from the mice were poured into
glass tubes and kept at room temperature for an
hour. They were then centrifuged at 2000 rpm for
10 minutes, and the obtained serum was separated
and kept in a vial at -20°C until the experiments
were carried out. Fasting blood sugar (FBS), ALT,
and AST values were measured using Pars
Azmoon Kits, and insulin levels were measured
using the Insulin ELISA Kit. Cholesterol levels
were measured with the Bionik kit, and the
immunoturbidometry method was also used for the
HBALC test.
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In order to biosynthesis Ag-NPs through the
green synthesis method, the ultrasound-assisted
aqueous extract of saffron petals was selected.
Ultraviolet-visible spectra were recorded on a
Photonix UV-Vis Array spectrophotometer, Model
Ar 2015, Iran. The hydrodynamic particle size of
Ag-NPs in an aqueous suspension was determined
by measuring the dynamic light scattering (DLS).

The data were statistically analyzed by SPSS.
An analysis of variance (ANOVA) was used to
determine significant differences between the
mean values for the groups.

Results

This study aimed to investigate the effects of the
mentioned plant extracts on diabetes and their side
effects, and to compare them with commonly used
chemical drugs like acarbose in In-vitro and In-
vivo conditions. Based on previous reports, by
inhibiting the intestinal a-glucosidase, acarbose
prevents the breaking down of oligosaccharides
into glucose and thereby hinders the absorption of
intestinal carbohydrates. Despite the widespread
use of acarbose in the treatment of diabetes, this
drug can cause liver damage in some patients. In
traditional treatment, the pharmaceutical properties
and secondary metabolites of plants depend on the
environment in which the plants are grown, the
type of solvent used in plant extraction, and the
employed method.

Pancreatic a-amylase activity at different starch
concentrations under normal conditions was
measured, and then the activity was investigated by
adding a known concentration of extracts as an
inhibitor. Results showed that the ultrasound-
assisted aqueous extraction of saffron and the
brewing extract of chamomile interacted with
enzymes through a competitive and mixed
inhibition pattern, respectively.

In the in-vivo section, after the diabetic Mice’s
preparation and treatment, analysis of variance
(ANOVA) and Tukey’s test demonstrated that
there was a significant reduction before and after
treatment in the mean FBS on both plant extracts
and acarbose. However, the best FBS control was
observed in mice treated with chamomile: FBS
levels decreased from 557.8 in the positive group
to 281 in the treatment group. Insulin was secreted
by the pancreas and mainly played an important
role in blood sugar control

Discussion

770

According to the results, the amount of insulin
increased in all treatment groups compared to the
diabetic group without treatment (i.e., positive
control). However, only the saffron petal extract
treatment showed a significant increase.

A small amount of ALT and AST is naturally
present in the bloodstream. Abnormal levels of
these enzymes in the blood could be one of the
indicators of liver damage. ALT is considered a
more specific and sensitive biomarker than AST
for hepatocellular injury in mice, rats, and non-
human primates (NHPs). In this study, the use of
both plant extracts resulted in a significant decrease
in the level of the ALT enzyme in the blood, but
findings showed that saffron petals were more
effective than chamomile in reducing ALT levels.
Conversely, in the group that received acarbose
treatment, the amount of the enzyme increased
significantly compared to all other groups. In
contrast, the level of AST enzyme was reduced in
the treatment groups as compared to the positive
control group. However, this reduction was
significant only in the group treated with
chamomile extract. These variations might be
attributed to differences in the secondary
metabolites and antioxidant properties of the two
plants.

In addition, the saffron extract has shown
potential for Ag-NPs biosynthesis. The results
showed that for optimal synthesis of Ag-NPs,
values of temperature, pH, time, and concentration
of silver nitrate were 551/C, pH = 10, 4 h, and 1.2
mM, respectively.

Conclusion

Based on the present fidnigns, diabetic mice
showed reduced blood sugar, increased insulin, and
adjusted ALT and AST enzyme levels after
treatment with ultrasound-assisted aqueous extract
of saffron petals and brewing extract of
chamomile. Results demonstrated that both
extracts had a positive effect on diabetic treatment.
The study findings generally suggest that saffron
petals extract had the best controlling impact on
insulin and ALT levels compared with chamomile
and acarbose.

It has been found that saffron extract could be
an effective ingredient for Ag-NPs biosynthesis
due to its strong antioxidant properties. In addition
to biomedicine and biotechnology, Ag-NPs are
found to be effective in electrical engineering,
biosensor synthesis, and battery production. To
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