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ABSTRACT

Background: Artificial sweeteners can cause glucose intolerance, which is a
condition where the glucose in the blood is abnormal. Purpose: This research was
conducted to determine the difference in blood glucose levels of mice as experimental
animals that were given sugarcane juice as a natural sweetener and cyclamate solution
as an artificial sweetener. Methods: The research method applied was laboratory
experimental followed by checking blood glucose levels using a GCU easy touch
glucometer and the data analysis method used was descriptive analysis. Results: the
average blood sugar before treatment was PO (control) 110 mg/dl, P1 (test animals given
sugarcane juice solution) 63 mg/dl, P2 (test animals given sodium cyclamate solution)
69.5 mg/dl . Then, the average blood sugar after treatment was, PO (control) 77.5 mg/dl,
P1 (test animals given sugar cane juice) 81.5 mg/dl, P2 (test animals given cyclamate
solution) 101.5 mg/dl etc. From this data, it was obtained that the level of glucose in
the blood decreased by an average of 32.5 for PO. Then, there was an increase in blood
glucose levels with an average of 18.5 for P1. In addition, there was an increase in blood
glucose levels with an average of 32 for P2. Blood sugar levels in the treatments given
cyclamate and sugar cane juice both experienced an insignificant increase in blood
sugar, but within two weeks the average increase in blood sugar was highest in the
treatment given cyclamate. Conclusion: There are differences in blood glucose levels of
mice as experimental animals given sugarcane juice as a natural sweetener and
cyclamate solution as an artificial sweetener.
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INTRODUCTION

Sugar is a source of carbohydrates mellitus (Pratama et al., 2018). Artificial
that are used as sweeteners. People sweeteners can cause glucose
often use sugar as an ingredient to add intolerance. Glucose intolerance can be
sweetness to the food and drinks they defined as a condition where the glucose
consume. Sodium cyclamate is an in the blood is abnormal. Several studies
artificial sweetener that can be that have been conducted have found
distributed freely. Excessive use of that there is the potential that
sodium cyclamate sweetener as an consumption of low-calorie artificial
additive in food and drinks can trigger sweeteners can cause an increase in
the growth of diseases such as cancer. blood glucose (Setiady, 2019).

An individual's blood sugar levels This research was carried out to
can experience an increase in what is determine the difference in blood
called hyperglycemia. Uncontrolled glucose levels of rats (Rattus norvegicus)
blood sugar levels can cause diabetes given sugar cane juice and cyclamate
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solution as a sweetener using a glucose
check unit.

The theoretical benefit of the
results of this research is expected to
provide scientific information regarding
differences in blood glucose levels of rats
(Rattus norvegicus) given sugar cane
juice and cyclamate solution as a
sweetener using a glucose check unit.
Meanwhile, it is hoped that the practical
benefits of the results of this research
can be a source of information regarding
sweeteners that make blood glucose
levels not too high.

METHODS
Study design

The design of this research used
laboratory = experimental researchs
followed by checking blood glucose
levels using the GCU easy touch
glucometer. The data analysis method
used descriptive analysis. The samples
were divided into three research groups

with one control group and two
treatment groups.
Samples

The research samples were

obtained from the veterinary clinical
pathology laboratory in the amount of
six animals using random sampling
samples of Wistar rats which were
divided into three research groups with
one control group and two treatment
groups.

Animal treatment

A physical examination is carried
out, including weight measurement.
After that, the samples were divided into
each group with each group consisting
of 2 mice. Mice were acclimatized for 4
days so they could adapt to the
laboratory environment. Ad libitum
feeding and drinking. On the last day of
acclimatization, the mice's blood glucose
levels will be checked using GCU.

There were 3 groups in this study
which were divided into control group,
group P1 sugarcane solution, and group
P2 cyclamate solution. In the control
group, mice will only be fed pellets and
drink distilled water. In test group P1,
mice were given 15 ml of sugar cane
juice according to the average drinking
needs of mice. Sugar cane juice is
dispensed every day and given food
pellets and drinking distilled water. Test
group P2, mice were given 13.58 mg of
cyclamate solution dissolved in 15 ml of
siphoned water every day and given
pellet food and drinking distilled water.

The ADI of cyclamate is O0-11
mg/kg for humans. BSA-CF
Human/Rat for human 50 kg, rat 200g
=0.162

iLmg
— kgBE _
T o0as2

&67.9 mg
kgBB

AED

AED = HED : BSA-CF

Cyclamate dose for rats weighing 200g
(x):
67,9mg  1000g

x  200g

1000x = 13580
x= 13,58mg

Mice were fasted for approximately
12 hours. Rats that have been handled
with a towel. Prepare the glucose check
unit and install the strip. Clean the rat's
tail using an alcohol swab. Puncturing
with a needle and syringe until the blood
comes out and it is felt that it is
sufficient to check the strip. The strip
that has been installed on the glucose
check unit is touched to the blood until
a sound is heard. Wait a moment and
note the results that appear on the
glucose check unit.
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Data analysis

The data obtained will be analyzed
using descriptive analysis, which is a
form of statistics that describes or
depicts the data that has been obtained
as it is without intending to make
conclusions that apply to the general
public in the form of graphic tables and
narratives.

RESULT AND DISCUSSION
Rat Blood Glucose Level Profile

The data in this research comes
from data obtained when providing

treatment to experimental animals.
There were 6 experimental animals
divided into 3 groups as differentiating
treatments, namely group PO as control,
P1 as rats given sugar cane juice, P2 as
rats given sodium cyclamate. Each
treatment group contained 2
experimental animals. The experimental
animals were acclimatized for 4 days
and then blood sugar levels were
measured. After that, treatment was
given for 14 days and blood sugar levels
were measured again.

Table 1. Fasting blood sugar (GDP) and cholesterol levels in white mice after

administration of the extract

Treatment Blood Sugar Pre Blood Sugar Post Increased Blood
Treatment (mg/dl) Treatment (mg/dl) Sugar (mg/dl)

PO 110 77,5 -32,5

P1 63 81,5 18,5

P2 69,5 101,5 32
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Figure 1. Profile of rat blood glucose levels before and after treatment.

Table 2. Rat body weight before and after treatment

Treatment Body Weight Pre Body Weight Post Weight loss
Treatment (gram) Treatment (gram) (gram)

PO 82,5 76 6,5

P1 69,5 63 6,5

P2 81 76,5 4,5
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Figure 2. Body weight profile of mice before and after treatment.

From the data in table 1, there was
an increase in blood glucose levels with
an average of 18.5 for P1 (test animals
were given sugarcane juice solution). In
addition, there was an increase in blood
glucose levels with an average of 32 for
P2 (test animals were given sodium
cyclamate  solution). However, a
decrease in blood glucose levels was
obtained with an average of 32.5 for PO
(control).

Based on research from Setyadi, et
al, it was stated that the cyclamate
treatment group showed a significant
increase in fasting blood glucose.
However, the results of our study
showed an increase in blood glucose
levels in the cyclamate treatment which
showed the highest average, but the
increase was not significant. This is
because the highest increase in blood
sugar levels in experimental animals P2
(1) to 112 mg/dl after this treatment
does not exceed normal blood sugar
levels in experimental animals, namely
50 - 135 mg/dl. The results of this study
are in line with research conducted by
Wasudevan, et al. If the use of the
artificial sweetener sodium cyclamate
does not cause an increase in blood
sugar that exceeds normal limits,
making it safe for diabetes sufferers and

for controlling excessive sugar levels. Of
course, this use must be within certain
limits and must be supervised by a
doctor or health expert.

In the group treated with
sugarcane juice there was an increase in
blood sugar levels with an average of
18.5. This still does not have a
significant increase because blood sugar
levels do not exceed the normal sugar
levels of experimental animals. There is
an increase in blood sugar levels
because the substances contained in
sugar cane juice are carbohydrates,
sucrose, iron, calcium, antioxidants,
glucose, sugar and calories, vitamins
and minerals (Sulistiyanto, et al., 2021).
The glucose and sucrose content affects
blood sugar levels in experimental
animals. However, the results of blood
glucose levels did not increase
significantly or did not exceed the
increase from treatment with sodium
cyclamate.

Then, in the control group there
was a decrease in blood sugar levels by
32.5 mg/dl due to confounding factors
that influenced the research results. The
confounding factor in question is
sampling mice that have different blood
sugar levels. In the control group,
samples of mice were found that had
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high initial blood sugar levels. So that in
the control group who were not given
any treatment, there was a decrease in
blood sugar levels during treatment.
Apart from that, because mice don't like
the food they are given, they eat little,
this can be seen from the amount of
leftover food given.

Rat Body Weight Profile

Based on our research in the data
in table 2, the sugarcane juice treatment
group and the control group experienced
greater weight loss than the sodium
cyclamate treatment group, around 6.5
grams, while the sodium cyclamate
treatment group was around 4.5 grams.
The large weight loss, especially in the
control group and the sugarcane juice
treatment group, could be influenced by
several confounding factors. Meanwhile,
weight loss in the sodium cyclamate
treatment group experienced lower
weight loss than the others due to the
influence of confounding factors, but
according to Wasudevan et al, sodium
cyclamate is safe for obese sufferers
because it does not cause weight gain.
This made it possible for the weight loss
in the sodium cyclamate treatment
group to not be too large.

The disturbing factors in question
include non-uniform sampling of mice,
mice experience stress when they are
given treatment so that the mice
experience a decrease in their appetite
for eating and drinking and there is
human error that occurs on the first day
when the wrong treatment is given so
that the mice test animals experience
stress. Apart from that, the health
condition of each mouse is unknown,
such as the normal condition of the
insulin hormone. So that when the
condition of the rat's insulin hormone is
still normal, the increase in the rat's
blood sugar level will not exceed normal
levels.

CONCLUSION

There was an increase in blood
glucose levels in the sodium cyclamate
treatment group by 32 mg/dl, while the
increase in blood glucose levels was 18.5
mg.dl. So, from the results of our
research, comparing blood sugar levels
in the cyclamate treatment with sugar
cane juice, there was an insignificant
increase in blood sugar, but within 2
weeks the highest average increase
occurred in the treatment using sodium
cyclamate. Apart from that, there was a
decrease in body weight in all treatment
groups due to confounding factors,
namely non-uniform sample selection,
unknown health conditions of
experimental animals and human error
in providing treatment so that the mice
experienced stress and decreased
appetite for eating and drinking.
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