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Abstract

Indonesia has a geographically rich region with medicinal plants, including Cassia alata. The utilization of this
medicinal plant still needs to be improved, including documentation of its use as medicine. Information about the
extract of Cassia alata leaves as an anti-diabetes therapy can be conveyed to future generations. This research aims
to prove the potential of Cassia alata leaf extract as a hyperglycemia therapy material through a mouse model. The
research design uses a pretest-posttest group design. The antidiabetic activity of Cassia alata leaf extract in vivo is
determined by the indicator of reducing blood sugar levels in mice with hyperglycemia, supported by quantitative
testing of secondary metabolite compounds. The experimental animals used 24 male Balb/c mice induced with
0.75 mg/kgBb alloxan. Measure blood sugar levels in mice with hyperglycemia after treatment with Cassia alata
leaf extract at concentrations of 25%, 50%, 75%, and 100%, and a positive control using metformin—data analysis
using one-way ANOVA correlation analysis. Cassia alata leaf extract is proven to contain alkaloids, flavonoids,
tannins, triterpenoids, and saponins. The antidiabetic activity is evidenced by an effective reduction in blood sugar
levels at a concentration of 50%, where the average data for the reduction in blood sugar levels in hyperglycemic
mice is 93 mg/dL. The 50% concentration is proven to have the best antidiabetic effect, supported by a more
significant reduction in blood sugar levels than the positive control. The findings of this research are expected to
serve as the basis for further development of innovative hyperglycemia therapy products.
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INTRODUCTION

Hyperglycemia is an increase in blood sugar levels beyond the normal range caused by a
decrease in the insulin produced by the pancreas. Diabetes mellitus is a lifelong disease (Lestari
et al., 2021). Elevated blood sugar levels indicate pancreatic disease that disrupts metabolism.
If a patient's blood sugar level is higher than usual or if there is glucose in the urine, normal
blood sugar levels range between 70 and 110 mg/dL. Diabetes mellitus can lead to
cardiovascular disorders, a severe condition that needs prompt treatment to prevent hypertension
and heart attacks (Dewi et al., 2023). The International Diabetes Federation reported that
Indonesia had 19.8 million diabetes patients in 2021, an increase from 28.6 million in 2005
(Soelistijo, 2021). The use of herbal plants is one of the alternatives for the community to treat
diabetes mellitus (Agustina et al., 2023)

Traditional treatments are usually affordable and easily accessible due to natural raw

materials readily available in the surroundings, such as Cassia alata leaves, which people in rural
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areas often practice. Traditional treatment of diabetes mellitus with natural ingredients has
proven to have the same medical benefits as synthetic drugs (Adhitia, 2016). Additionally,
traditional treatments generally do not have side effects on health if consumed (Sumayyah &
Salsabila, 2017). Therefore, based on scientific research findings on traditional treatment,
various methods have been developed using natural ingredients as therapy materials. Cassia
alata, in particular, has many medical benefits, including treating scabies, tinea corporis, tinea
versicolor, acne, cholesterol, and gout, in addition to diabetes mellitus treatment (Intannia et al.,
2015); Nugraha & Anwar, 2015; Pimpel (Fitriani & Nuryanti, 2023); cholesterol (Chitania et
al., 2020); and gout in addition to diabetes (Syaifudin et al., 2021).

Given the above background, further natural research exploring the utilization of Cassia
alata leaves is essential. Therefore, this study aims to determine the analgesic effect of Cassia
alata leaves on reducing blood sugar levels in male Balb/c mice. This serves as the basis for
exploring the potential of Cassia alata leaves in this research. Cassia alata leaves contain anti-
hyperglycemic properties that help reduce pancreatic damage (Oktaviona et al., 2023).
Previous research states that Cassia alata contains substances that can lower blood glucose
levels, such as flavonoids, tannins, and saponins (Hujjatusnaini, 2007). Saponins improve
pancreatic cells and increase glycogen in the liver, while flavonoids increase insulin secretion,
and tannins slow down carbohydrate digestion (Barky & Hussein, 2018). Other studies report
that Cassia alata leaves can reduce insulin resistance and blood sugar levels (Fattaheian et al.,
2021).

An alternative solution through exploring the use of Cassia alata leaves needs careful
consideration as one of the alternative therapies for lowering blood sugar levels. The
development of natural therapeutic materials is crucial. The hope is that, by the end of this
research, an adequate formulation of Cassia alata leaf compounds will be found in vivo as a
therapeutic material for lowering blood sugar levels, serving as the basis for further

development of innovative health products.

METHOD

This research is an experimental study conducted in the greenhouse laboratory of 1AIN
Palangka Raya. The study used male Balb/c mice as experimental animals. The Faculty of
Medicine, Palangka Raya University, with No. 153/UN24.9/LL/2023, has declared this

research ethically acceptable.
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The research began with sorting Cassia alata leaves, which were then used to produce the
simplicia. Subsequently, the simplicia was macerated for 5 days using 96% ethanol solvent with
a solvent ratio 1:7:5 until a semi-solid extract gel was obtained. According to the research
design, this gel was then used as an antidiabetic therapy material in vivo. The research design
included 6 treatments: 25%, 50%, 75%, 100%, and positive control with metformin 1 mi/kgBW.
Using that concentration range validates previous research findings that assert the 50%
concentration as the most effective concentration in addressing hyperglycemia in vivo.
Determining dosage range and treatment of the extract refers to several relevant studies, as does
the 1C50 testing method for the antioxidant potential in Cassia alata leaf extract (Tallarida,

2001; Sebaugh, 2011).
A
B
1+(%) +D
Where Y is response (percentage inhibition), z is drug concentration, A is upper asymptote or

y:

maximum response, B is slope parameter (Hill slope), which indicates the steepness of the
curve, C is IC50 value (the concentration of drug that produces 50% of the maximum response),
and D is lower asymptote or minimum response (often assumed to be zero in some cases).

Preparation of male Balb/c mice as experimental animals with hyperglycemia involved
administering 0.75 mg/kg BW alloxan with sweetened condensed milk with high sugar content.
This treatment was given after the mice underwent a one-week adaptation period, and initial
blood sugar levels were measured before conditioning the experimental animals as
hyperglycemia patients. Alloxan supplementation and stimuli to increase mouse blood sugar
levels were continued until physical symptoms of hyperglycemia appeared, such as red eyes,
swollen feet, and hair loss.

Subsequently, blood sugar levels were measured in male Balb/c mice. If the mouse's
blood sugar level exceeded the normal range or was already considered high, the mouse was
fasted for 12 hours, and then blood sugar levels were rechecked. Normal blood sugar levels
(before treatment) and abnormal/hyperglycemic mouse blood sugar levels (during fasting) were
compared. This served as the basis for analysis, indicating that any reduction in mouse blood
sugar levels would be influenced only by the treatment given, namely the administration of
Cassia alata leaf extract as a therapeutic material. The therapy was administered for one week,

followed by a final blood sugar level measurement for hyperglycemic Balb/c mice. After the
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treatment, the data obtained in this study were statistically analyzed using one-way ANOVA

correlation analysis to determine the effective formulation for this research.

RESULTS AND DISCUSSION
The data from the secondary metabolites test of Cassia alata leaves used in the laboratory
experimental study were quantitatively measured, and they are presented in Table 1.

Table 1. Phytochemical Testing Results Data of Cassia alata Leaves

Compound Identification

Alkaloid Terpenoid
Flavonoid Meyer Dragendrof Bouchardat Tégr']r;/Steroid Triterpenoid  Saponin
+ + - + + - + +
Description:

(+) : Detected to contain the tested chemical compound
(-) : Not detected to contain the tested chemical compound

Phytochemical testing was conducted on Cassia alata leaves. This research aimed
to identify the secondary metabolite compounds in Cassia alata leaves, including
flavonoids, alkaloids, tannins, saponins, and terpenoids. The results of the phytochemical
testing on Cassia alata leaves in Table 1 above indicate a positive presence of flavonoids,
alkaloids, tannins, triterpenoids, and saponins. In contrast, the testing for steroid and
Dragendorff content yielded negative results. The research data is related to observational
results, such as examining blood sugar levels in mice. This data forms the basis for
understanding the in vivo testing mechanism of Cassia alata leaf extract in reducing blood

sugar levels in mice.

Table 2. Antioxidant Testing Results in Data of Cassia alata Leaves

Sample Concentration Sample %

(ppm) Absorbance Inhibition Inhibition
125,0000 0,2189 0,6533 65,3255
62,5000 0,3933 0,3770 37,7000
31,2500 0,4628 0,2669 26,6910
15,6250 0,5062 0,1982 19,8163
7,812 0,5450 0,1367 13,6702

5

Table 2 displays color changes and absorbance values, with larger values indicating

higher antioxidant test results along with an increase in the tested concentration. An
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absorbance value of 0.2189 was found at a concentration of 125,0000 ppm. Figure 1
below shows the concentration inhibition values (IC50) of Cassia alata leaf extract.

Cassia alata Leaf Extract

Figure 1. Analysis Results of IC50 Values of Cassia alata Leaf Extract

Analysis of the 1C50 value for antioxidant activity in Cassia alata leaf extract was
quantitatively calculated, resulting in an IC50 value = (50 - B) = 89.2085 ppm. Based on
Figure 1, the value of y= 0.4258 x 12.015 was obtained from the Cassia alata leaf extract
solution, which can be elaborated as follows:

Y =0,4258+12,015
50 =0,4258x 12,015

50-12.01%

=89,2085

0,4254
Figure 1 indicates that the higher DPPH absorbance value (1C50) is associated with

the sample concentration, with a confidence level of 95%, namely 89.2085 ppm. In this
study, a decrease in blood sugar levels in mice occurred. Data before and after the use of

Cassia alata leaf extract are presented in the recapitulation table as seen in Table 3 below:
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Table 3. Recapitulation of Data After and Before Administration of Cassia alata Leaf Extract

Treatment
Mean Mean Incl\r/;zg in
Normal Fasting Blood Mean Mean
T Blood Blood Before  After Decrease
reatment Sugar
Sugar Sugar Before Therapy Therapy  (mg/dL)
Level Level (mg/dL) (mg/dL)
(mg/dL)  (mg/idL)  nerapy
(mg/dL)
P1(-) 136,5 87 18 1545 84,25 70,25
P2 (+) 125,75 82,75 58,25 184 77,5 106,5
P3 (25%) 137,25 83,75 7,5 144,75 81,75 63
P4 (50%) 144 93,75 73 217 89 128
P5 (75%) 120,5 76,75 49 169,5 76,5 93
P6(100%) 136 88 37,5 173,55 82,5 91

Table 3 compares blood sugar levels between diabetic mice and mice after Cassia alata
leaf extract treatment according to the research design. There appears to be a significant
decrease in blood sugar levels across all treatment groups. Based on the average, the highest
decrease in blood sugar levels was observed in the P4 group with a concentration of 50%,
reaching 128 mg/dL, while the lowest decrease occurred in the P3 group with a concentration
of 25%, 63 mg/dL.

Furthermore, Table 3's data on the decrease in blood sugar levels in diabetic mice after
treatment were tested for normality and homogeneity as prerequisites for advanced ANOVA
statistical analysis. This statistical analysis aims to determine whether the research data follows
anormal distribution. Differences in significance values greater than 0.01% and vice versa were
used to assess the data's normality. Table 4 shows the results of the data normality test.

Table 4. Statistical Analysis of Blood Sugar Levels in Mice Post-Therapy

Cassia alata Leaf Extract Shapiro-Wilk
Statistic df Sig
Normaliti test Aquades 941 4 659
Metformin 948 4 218
25% 895 4 403
50% 833 4 331
75% 953 4 734
100% 630 4 001
Homogeneity test Based on Mean
Levene Statistic 13.796
dfl 3
df2 18
Sig of homogeneity 0.00
One Way Anava  Sum of Homogeneity 11289.2082
df 5
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Cassia alata Leaf Extract Shapiro-Wilk
Statistic df Sig
Mean Square 2257.842
f 11.863
Sig .000

After completing the normality test for blood sugar levels, the data were entered into
treatments as indicated in Table 4. Significance values based on Shapiro-Wilk above 0.05
indicate that the data is usually distributed. Significance values below 0.05 indicate that the data
is not considered Y data. Table 4 shows the homogeneity test results.

The analysis results in Table 4 indicate a significance value of 0.000 < p-value a (o =
0.05), suggesting that the obtained data is not homogeneous. The Levene Statistic value of
15.796 supports this conclusion, indicating that more homogenous data has smaller values.
Therefore, homogeneous data can be used for further analysis. The next objective is to
determine the significance of each variable involved in the study. This is done using the
ANOVA statistical test. The results show that F was computed with a p-value = 0.000 and p-
value < a (oo = 0.05) or at a significance level of 1%. Based on these results, it can be inferred
that treating Cassia alata leaf extract with the specified formulation has a significant effect. The
Duncan, 1% test is used in Table 5 to determine the significance differences at each treatment
level in the study.

Table 5. Results of Duncan 1% Test for Blood Sugar Levels in Mice Post-Therapy

Cassia alata Subset for Notation
Leaf alpha= 1 2 3
Extract N 0.05

Blood Sugar  P3(25%) 4 63.00

Levels P1(-) 4 70.27
P6 (100%) 4 91.00
P5 (75%) 4 93.00
P2(+) 4 106.5
P4 (50%) 4 0128.00
Sig. 467 149 1.000

Based on the results of the Duncan test analysis in Table 5 with a significance level of
5%, it is indicated that the treatment of Cassia alata leaf extract concentrations differs
significantly from the negative control, except for P3 (25%) which has the same significance
as the negative control. Therefore, this concentration does not have a statistically significant
difference. Compared to the negative control in mice with hyperglycemia, the 25%

concentration could not suppress blood sugar levels more effectively. The data analysis results
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in Table 5 suggest that the 50% concentration is the most effective analgesic concentration
compared to the others in mice with diabetes in vivo.

The body's metabolism obtains energy from glucose as the final product of carbohydrate
metabolism, where the insulin hormone controls its utilization (Hikmah et al., 2022). Insulin
hormone is produced by the pancreas, which regulates the glucose transport system into cells,
thus playing a crucial role in membrane permeability. The recommended serum or plasma blood
sugar levels are 70-110 mg/dL; postprandial blood sugar after two hours should not exceed 140
mg/dL/hour, and fasting blood sugar levels should not exceed 110 mg/dL (Siregar et al., 2020).
This study indicates that Cassia alata leaf extract can reduce blood sugar levels in mice with
high blood sugar or hyperglycemia. According to the phytochemical test results shown in Table
1, the phytochemical test results on Cassia alata leaves reveal that the extract contains secondary
metabolites such as flavonoids, alkaloids, tannins, saponins, and terpenoids. Saponins are
known to regenerate the pancreas or have a hypoglycemic effect. This increased insulin
secretion will assist in the decrease in blood sugar levels. Additionally, tannin compounds also
act as triggers in lowering blood sugar levels by reducing oxidative stress, thereby controlling
blood sugar levels (Novalinda et al., 2021).

The tannin content in Cassia alata leaf extract also acts as an anti-hyperglycemic by
increasing glycogenesis (Ma’shum, 2020). Furthermore, tannins have an astringent property
that can contract the epithelial membrane of the small intestine, blocking blood sugar
absorption. This prevents blood sugar absorption, resulting in decreased blood sugar levels (
Syarifudin et al., 2021).

The analysis of the antioxidant activity of Cassia alata leaf extract, quantified through
IC50 values as shown in Table 2, indicates that the DPPH absorbance values (IC50) increase
with the sample concentration, and the IC50 value is 89.2085 ppm at a 95% confidence level.
This data suggests that Cassia alata leaves cumulatively demonstrate potent antioxidant
potential. The above research proves that Cassia alata leaves contain various active compounds,
including flavonoids, tannins, and saponins, which have potential as antioxidant compounds
(Safitri et al., 2020). The potential mechanism of action of active compounds in Cassia alata
leaves to provide antioxidant effects includes preventing oxidative stress, free radical
scavenging, regeneration of other antioxidants, inhibition of prooxidative enzymes, and
protection against molecular damage (Raharjo et al., 2022).

Antioxidant compounds in Cassia alata leaves can play a role in preventing oxidative
stress (Ramadhayanti, 2021). Antioxidant compounds can stop the chain reaction of free
radicals by providing additional electrons, stopping harmful effects on cells and tissues (Rusiani

et al., 2019). Examples of such compounds include vitamins C and E.
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Antioxidant compounds in Cassia alata leaves, including flavonoids and tannins, can
provide this cumulative effect to help maintain redox balance in cells and prevent oxidative
stress. The three groups of compounds, flavonoids, tannins, and saponins, can play a role in
free radical scavenging and provide antioxidant effects (Nurjanah, 2017). Each group of
compounds has different antioxidant mechanisms; often, the best effects are achieved when
these compounds work together. Flavonoids are known for their potent antioxidant properties
(Susila Ningsih et al., 2023). Flavonoids can also interact with endogenous antioxidant
enzymes, enhancing the body's capacity to face free radicals (Nisa et al., 2022). Tannins also
have antioxidant properties and can act as free radical scavengers (Suryanto & Frenly, 2019).
Saponins, besides having surfactant properties, can contribute to antioxidant effects (Schreiner
et al., 2022). Some saponins perform direct antioxidant functions, protecting cells from
oxidative damage (Wang et al., 2023). Moreover, saponins can modulate inflammatory
signaling pathways and reduce the production of free radicals associated with inflammation
(Khotimah, 2016) Therefore, the consumption.

CONCLUSION

This study indicates that Cassia alata leaf extract contains secondary metabolites such
as alkaloids, flavonoids, tannins, saponins, and triterpenoids, capable of reducing blood sugar
levels in hyperglycemic mice. The concentration that effectively lowers blood sugar levels is
observed in group P4 with a concentration of 50%, as evidenced by the average decrease after
administering Cassia alata extract amounting to 128mg/dL. Meanwhile, there is no significant
difference in the average decrease in group P3 (25%) compared to the P1 (-) control group in
vivo. Therefore, Cassia alata extract has the potential to be a natural alternative treatment for

lowering blood sugar levels, as revealed in this study.
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