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ABSTRACT

Diabetes mellitus is a chronic condition that affects the metabolism of carbohydrates (glucose) in
the body. According to data from the 2018 Basic Health Research (Riskesdas), there was a 2.1%
increase in the prevalence of diabetes mellitus in Indonesia. The objectives of this study are: 1)
To determine the antidiabetic activity of ethanol extract from Karas Tulang leaves in Wistar strain
rats modeled for diabetes mellitus induced by alloxan, and 2) To perform phytochemical screening
of the ethanol extract of Karas Tulang leaves (Chloranthus erectus).The research method utilized
an experimental design with four groups of Wistar strain white rats. The phytochemical screening
conducted included tests for alkaloids, saponins, flavonoids, and tannins using the thin-layer
chromatography (TLC) method. Based on the results of the phytochemical screening tests, it was
found that Karas Tulang leaves contain alkaloids, saponins, flavonoids, and tannins. The
effectiveness of the antidiabetic activity was analyzed using SPSS through statistical tests,
including normality, homogeneity, Kruskal-Wallis, and Mann-Whitney tests. Based on the
statistical test results, it was concluded that the ethanol extract of Karas Tulang leaves at doses of
50 and 100 mg/kgBW is effective in reducing blood glucose levels.
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I. INTRODUCTION

Diabetes mellitus is a chronic condition that affects the
metabolism of carbohydrates (glucose) in the body. Poor
glucose control leads to an increase in blood glucose levels, a
condition known as hyperglycemia (Hananti, R., S., Hidayat,
S., Yanti, 2018). A person is considered to have diabetes
mellitus if their fasting blood glucose level exceeds 126
mg/dL and their random blood glucose level reaches or
exceeds 200 mg/dL (Haryoto & Nur’aini, 2018). According
to the 8th edition of the International Diabetes Federation
(IDF), as documented in the 2017 Diabetes Atlas,
approximately 425 million people worldwide suffer from
diabetes. This number is projected to increase by 48% by
2045, reaching around 629 million people with diabetes
(Djahi, S.,N., S., Lidia, K., Pakan, P., D., Amat, A., L., 2021).
According to data from the 2018 Basic Health Research
(Riskesdas), there has been an increase in the prevalence of
diabetes mellitus in Indonesia. In 2013, the prevalence of
diabetes mellitus was 2.4%, whereas in 2018, this figure rose
to 4.5%. This indicates a significant increase over the past

five years, with a rise of 2.1% (Imanda, Y., L., Indriani, M.,
Fatoni, A., Rahajeng, V., 2023).

Currently, the treatment of diabetes mellitus is still limited
to the use of Oral Hypoglycemic Agents (OHA) such as
biguanides, sulfonylureas, glinides, thiazolidinediones, and
acarbose, as well as insulin injections. The use of these
medications may cause side effects such as diarrhea,
dizziness, headaches, nausea, vomiting, and weight gain
(Puspitasari, V., Choerunisa, 2021). Therefore, the use of
traditional medicine is needed as an alternative for treating
and preventing complications of diabetes mellitus. One
commonly used traditional treatment is herbal plants. One
herbal plant that has the potential for diabetes mellitus
treatment is Karas Tulang leaves (Chloranthus erectus)
(Firdaus, M., M., Subandrate., Sinulingga, 2023).

The genus Chloranthus belongs to the family
Chloranthaceae and includes 14 species worldwide (Liu, Y.,
Y., Li, Y., Huang, S., Zhang, H., Deng, C., Song, X., Zhang,
D., D., Wang, 2022). Several studies have reported
hypoglycemic effects in this genus. It was found that
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shizukaol D, isolated from C. japonicus, can activate AMP-
activated protein kinase and regulate glucose metabolism,
indicating that this genus has potential for diabetes mellitus
treatment. Additionally, chlorabietols A-C, isolated from the
roots of C. oldhamii, showed some inhibitory effects on
complexinase (Hu et al., 2017). In another study, a hybrid
abietane phloroglucinol compound was isolated from
Chloranthus oldhamii. This hybrid compound demonstrated
Protein Tyrosine Phosphatase 1B (PTP1B) activity, with
IC50 values 0f 5.35 and 4.92 uM, respectively (Hussain et al.,
2019).

Based on the background above, this study aims to
determine the antidiabetic activity of the ethanolic extract of
Karas Tulang leaves (Chloranthus erectus) in Wistar rats
with alloxan-induced diabetes mellitus, and to identify the
compounds responsible for the antidiabetic effects in the
ethanolic extract of Chloranthus erectus leaves.

Il. METHOD
A. Types Of Research

This research uses an experimental design with a
Completely Randomized Design (CRD). The study involves
30 healthy male white rats (Rattus norvegicus) aged 3
months, divided into 4 treatment groups: Group 1 (Alloxan
+ Karas Tulang leaf extract at a dose of 50 mg/Kg body
weight); Group 2 (Alloxan + Karas Tulang leaf extract at a
dose of 50 mg/Kg body weight); Group 3 (Alloxan + 30%
glucose as a negative control); and Group 4 (Alloxan +
glibenclamide at a dose of 10 mg/Kg body weight as a
positive control).

B. Time and Place of Research

This research was conducted at the Pharmacology and
Toxicology  Laboratory, Faculty = of  Pharmacy,
Muhammadiyah University of Surakarta. The study was
carried out over a period of 4 months.

C. Extract Making

The preparation of the ethanolic extract of Karas Tulang
leaves was carried out at the Pharmacology and Clinical
Pharmacy Laboratory, Muhammadiyah University of
Surakarta. The dried Karas Tulang leaves were purchased
from the Bandung area, weighing 1 kilogram. The leaves
were then blended into a fine dry powder. Approximately 100
grams of the powder was soaked in 70% ethanol with a 1:10
ratio for 3 days. Afterward, the mixture was filtered using
filter paper to obtain the liquid extract. The filtered liquid was
then evaporated using a rotary vacuum evaporator to obtain
the Karas Tulang leaf extract. The extract was further
evaporated with a water bath to yield a concentrated extract.

D. Alkaloid Test

The alkaloid test was conducted by spotting the extract on
a Thin Layer Chromatography (TLC) plate, followed by
elution using a mobile phase of n-hexane and ethyl acetate in
a 7:3 ratio. The spots were then identified using Dragendorff's

reagent. A positive result is indicated by a color change to
orange or red (Jawa La et al., 2020).

E. Flavonoid Test

The flavonoid test was conducted by spotting the extract
on a Thin Layer Chromatography (TLC) plate, followed by
elution using a mobile phase of n-hexane and ethyl acetate in
a 7:3 ratio. For visualizing the spots, a 1% AICI3 reagent was
used. A positive reaction is indicated by the formation of
yellow-brown spots (Fajriaty et al., 2018).

F. Tannin Test

The tannin test was conducted by spotting the extract on a
Thin Layer Chromatography (TLC) plate, followed by
elution using a mobile phase of n-hexane and ethyl acetate in
a 7:3 ratio. The spots were identified by spraying with FeCl3.
A positive result is indicated by a color change to black (Dewi
etal., 2021).

G. Saponin Test

The saponin test was conducted by spotting the extract on
a Thin Layer Chromatography (TLC) plate, followed by
elution using a mobile phase of n-hexane and ethyl acetate in
a 7:3 ratio. The spots were identified by applying the
Lieberman-Burchard reagent. A positive reaction is indicated
by the formation of green-blue spots (Suhaenah & Nuryanti,
2017).

H. Preparation of Test Solution

The preparation of a 30% sugar solution is done by
weighing 30 grams of sugar and dissolving it in 100 mL of
distilled water (aquades), ensuring it is fully dissolved. The
alloxan test solution is prepared at a dose of 170 mg/Kg body
weight. The dose conversion is calculated using the formula:
(200/1000 x 170 = 34 mg/200g body weight), and the volume
for administration is calculated using the formula: (body
weight/200 x 1 mL). A 0.5% CMC-Na solution is prepared
by weighing 500 mg of CMC-Na powder and adding it to 100
mL of distilled water. The glibenclamide test solution is
prepared at a dose of 10 mg/Kg body weight, which is
converted for mice by using the formula: (200/1000 x 10 mg
= 2 mg/200g body weight). A stock solution is made by
weighing 200 mg of glibenclamide powder and adding it to
100 mL of CMC-Na solution.

The preparation of Karas Tulang leaf extract at a dose of
100 mg/Kg body weight involves dose conversion using the
formula: (200/1000 x 100 = 20 mg/200g body weight). Then,
a 100 mL stock solution is made by calculating the
concentration as follows: (20 mg/2 mL = 10 mg/mL; 10
mg/mL x 100 mL = 1000 mg). Therefore, 1 gram of the
extract is weighed and dissolved in 100 mL of 0.5% CMC-
Na solution. For the Karas Tulang leaf extract at a dose of 50
mg/Kg body weight, the dose conversion is done using the
formula: (200/1000 x 50 = 10 mg/200g body weight). A 100
mL stock solution is prepared by calculating the
concentration as follows: (10 mg/2 mL =5 mg/mL; 5 mg/mL
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x 100 mL =500 mg). Therefore, 0.5 grams of the extract is
weighed and dissolved in 100 mL of 0.5% CMC-Na solution.

11l. RESULT AND TABLE

Table 1. Rf Value of Each Compound

Description | Tannin | Alkaloid | Saponin | Flavonoid
Rf Value | 0,04 0,22 0,509 0,75

Figure 1. Phytochemical Screening of Compounds of the
Groups (a) Tannin, (b) Alkaloid, (c) Saponin, and (d)
Flavonoid.

IV.DISCUSSION

The principle of separation in the Thin Layer
Chromatography (TLC) method is based on adsorption and
partition processes. TLC has several advantages, including
simple analysis, the use of color reagents to identify separated
components, flexible elution that can be performed upward,
downward, or in two dimensions, and better accuracy in
concentration  determination because the compounds
measured form stationary spots that do not move (Sundhani
et al., 2020).

The purpose of the Thin Layer Chromatography (TLC)
method is for qualitative analysis, specifically to detect the
presence of secondary metabolite compounds in the leaf
extract of Karas Tulang (Hasan et al., 2024). In the
phytochemical screening results, it was found that the sample
tested positive for tannins, alkaloids, saponins, and
flavonoids. The alkaloid test was conducted using
Dragendorff's reagent. The positive result from the
Dragendorff test is indicated by a color change to orange-red,
which occurs due to the reaction between nitrogen used to
form a coordinate covalent bond with the K+ ion, a metal ion.

The tannin test was performed by spraying with FeCI3, which
gave a positive result. The phenolic group in tannins can be
identified through a color change to green or dark blue, which
happens because the FeCl3 reacts with Fe** ions, forming a
complex compound (Ergina, Nuryanti. S., 2014).

Similarly, from the analysis of the Rf values, the leaf
extract of Karas Tulang showed four spots with Rf values of
0.04, 0.22, 0.509, and 0.75. These results indicate that the
ethanol extract of Karas Tulang leaves positively contains
secondary metabolite compounds such as tannins, alkaloids,
saponins, and flavonoids. This is in line with previous
research, where the total flavonoid content (TFC) of
Chloranthus erectus was found to be 15.46 g RE/g in ethanol
extract, 13.54 g RE/g in methanol extract, and 5.00 g RE/g in
water extract (Jeeno et al., 2023). Additionally, the 1C50
value of Chloranthus erectus for DPPH radical scavenging
activity is 6.98 £ 0.93 mg/mL in the methanol extract and 4.00
+ 1.78 mg/mL in another study. The highest antioxidant
activity was observed in the methanol extract, both from the
leaves (88.36 + 0.24%) and from the twigs (91.25 + 0.10%)
(Zemry et al., 2023).

For 3 weeks, diabetes-induced rats were orally
administered ethanol extract of Karas Tulang leaves. Alloxan
enters through the glucose transporter 2 (GLUT2) and tends
to damage certain types of insulin produced by pancreatic
cells, leading to reduced glucose absorption by peripheral
organs and ultimately triggering diabetes. This is due to the
ability of alloxan to stimulate the production of free radicals
through redox processes, which cause tissue damage and cell
degeneration (Muhtadi et al., 2015).

The statistical data analysis began with testing the
antidiabetic activity to examine the normality of the
distribution using the Shapiro-Wilk test. The results showed
that the data from each group in the blood glucose level
(BGL) check on Days 4-20 followed a normal distribution (p
> 0.05), except for the positive control group on Day 20 (p <
0.05). Next, a Homogeneity test was conducted, and the
results indicated that the data variation from each test on Days
4-20 was not homogeneous (p < 0.05). Statistical analysis
continued with the Kruskal-Wallis test, which showed
significant values for BGL checks after treatment
administration on Days 8, 12, 16, and 20, with values of
0.005, 0.035, 0.013, and 0.010 (p < 0.05). This indicates a
significant effect of the treatment on blood glucose levels
among the four test groups.

The analysis was then continued with the non-parametric
Mann-Whitney test. There were four tests conducted. The
first was between the 50 mg/kg body weight Karas Tulang
leaf extract treatment group and the negative control group,
showing values on Days 8, 12, 16, and 20 of 0.009, 0.465,
0.009, and 0.009, respectively. These results indicate a
significant difference between the two treatment groups (p <
0.05). The second test was between the 50 mg/kg body weight
Karas Tulang leaf extract treatment group and the positive
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control group, with values on Days 8, 12, 16, and 20 of 0.117,
0.251, 0.917, and 0.347, respectively. These results indicate
no significant difference between the two treatment groups (p
> 0.05). The third test was between the 100 mg/kg body
weight Karas Tulang leaf extract treatment group and the
negative control group, with values on Days 8, 12, 16, and 20
of 0.009, 0.016, 0.009, and 0.009, respectively. These results
indicate a significant difference between the two treatment
groups (p < 0.05). The final test was between the 100 mg/kg
body weight Karas Tulang leaf extract treatment group and
the positive control group, with values on Days 8, 12, 16, and
20 of 0.465, 0.465, 0.754, and 0.917, respectively. These
results indicate no significant difference between the two
treatment groups (p > 0.05).

The results from the Mann-Whitney test of the ethanol
extract of Karas Tulang leaves at doses of 50 and 100 mg/kg
body weight, compared to the positive control
(Glibenclamide at a dose of 10 mg/kg body weight), showed
no significant difference. This indicates that the Karas Tulang
leaf extract is effective in reducing blood glucose levels. The
ability of the ethanol extract of Karas Tulang leaves to lower
blood glucose levels is suspected to be related to its flavonoid
content. The mechanism of action of flavonoids is thought to
stimulate regeneration and the release of insulin by pancreatic
B cells (Dheer & Bhatnagar, 2010).

This is consistent with research on C. henryi, which
demonstrated moderate hepatoprotective activity with 1C50
values of 0.19, 0.66, 0.09, and 0.18 mM, respectively (Wang
etal., 2015). In addition, several studies have reported on the
hypoglycemic activity of the Chloranthus genus. It was found
that shizukaol D, isolated from C. japonicus, can activate
AMP-activated protein kinase (AMPK) and regulate glucose
metabolism. This suggests that this genus has potential for the
treatment of diabetes mellitus (DM) (Hu et al., 2017). In
another study, a hybrid abietane phloroglucinol compound
was isolated from Chloranthus oldhami. This hybrid
compound exhibited Protein Tyrosine Phosphatase 1B
(PTP1B) activity with IC50 values of 5.35 and 4.92 uM,
respectively (Hussain et al., 2019). PTP1B is an intracellular
protein tyrosine phosphatase involved in the negative
regulation of insulin and leptin signaling systems. PTP1B has
emerged as a validated therapeutic target for the treatment of
type 2 diabetes (Tamrakar et al., 2014).

CONCLUSIONS

Based on the results of the research and discussion, it
can be concluded that the ethanol extract of Chloranthus
erectus leaves at doses of 50 and 100 mg/kg body weight has
antidiabetic efficacy in reducing blood glucose levels. The
group of compounds responsible for the antidiabetic effect in
Chloranthus erectus leaves is flavonoid compounds.
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