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ABSTRACT

Herbal plants are widely used as traditional medicine for generations. Some of them are bitter, in Indonesian
called Sambiloto (Andrographis paniculata), red ginger in Indonesian called Jahe merah (Zingiber officinale
var rubrum), and turmeric in Indonesian called Kunyit (Curcuma domestica). This study tested extracts
containing a combination of three ingredients, hereinafter named 'SIJAKUN' extract (Samblloto, JAhe,
KUNYyit)” This combination has good benefits for the body, especially as an anti-inflammatory and
antioxidant. This study aims to measure the acute and subacute toxic effects of 'SIJAKUN' extract. This is
a true experimental study. In the acute toxicity study, the SIJAKUN extract was given to 5 groups of mice a
doses of 1000 mg/kg, 2,000 mg/kg, 3,000 mg/kg, 4,000 mg/kg, and 5,000 mg/kg. After being observed for
24 hours, the number of dead mice from each group was counted to calculate the LD50 of the 'SIJAKUN'
extract. WWhereas in subacute toxicity, 5 groups of mice were given 0.5 ml of CMCNa solution, ‘SIJAKUN'
extract at doses of 25 mg/kg, 75 mg/kg, 150 mg/kg, and 25 mg/kg ibuprofen, the test substance was
given orally once daily for 28 days. Then an examination was carried out: SGOT, SGPT, BUN, and serum
creatinine. the results of subsequent examinations were analyzed statistically. To assess the safety of the
SIJAKUN combination, it is necessary to conduct research to determine the acute and sub acut toxicity of
SIJAKUN to the liver and kidneys. Based on the results of acut toxixity study conducted, no experimental
animals died at one dose of 1000, 2000, 3000, 4000 and 5000 mg/kgbb ‘SIJAKUN’ extract. Based on
these results, the LD50 of 'SIJAKUN' extract was above 5000 mg/kgbb. Therefore, it can be said that
'SIJAKUN" extract is a non-toxic compound. In the subacute toxicity study, examination result of SGOT,
SGPT, BUN, and serum creatinin was not change significantly, with P value > 0.05. This result indicating no
significant difference between the control group and the treatment group. It can be said that the sub-acute
toxicity test found that 'SIJAKUN' extract did not toxic for liver and kidney. In acute and subacute toxicity
studies that has been carried out, 'SIJAKUN' extract was classified as a non-toxic compound, so it is safe
to use as herbal medicine.

Keywords: SIJAKUN (bitter, ginger, turmeric), Acute and Sub Acute Toxicity, LD50.

INTRODUCTION 19-B-D-glucose and dehydroandrographolide.®®

Indonesia is a tropical country which is rich in
medicinal plants. In various regions in Indonesia,
medicinal plants have been used as traditional
medicine for various diseases. According to
Basic Health Research in 2010, it was stated that
consumption of traditional medicines reached
59.12% from various regions in Indonesia
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medicinal plants. In various regions in Indonesia,
medicinal plants have been used as traditional
medicine for various diseases. According to
Basic Health Research in 2010, it was stated that
consumption of traditional medicines reached
59.12% from various regions in Indonesia."

Bitter, in Indonesian called Sambiloto
(Andrographis paniculata L) is one of the medicinal
plants which is a top priority for development in
Indonesia with several benefits such as antioxidants
and anti-inflammatories.** Sambiloto contains
diterpene lactones which have many uses for health
and have the potential as an alternative to increase
body immunity.*” Some of the main components of
the diterpene lactones in Sambiloto identified in the
leaves are andrographolide, neoandrographolide,
deoxyandrographolide,  deoxyandrographolide-

This bitter plant is easy to find in Indonesia, usually
growing around yards, gardens, yards, rice fields,
fields, shrubs, even on the side of the road.!-!!

Ginger, in Indonesia called Jahe merah (Zingiber
officinale, var rubrum) is used in traditional
medicine in Asia. It is widely used in food and
beverages due to its hypolipidemic, antiemetic,
antiviral, anti-inflammatory, anti-inflammatory,
and anti-inflammatory properties.'? Previous studies
have shown that the addition of ginger extract
increases antioxidant activity.”’ Ginger plants grow
a lot in tropical and subtropical areas, and can be
found in Southeast Asia, including Indonesia.'**
Ginger contains polyphenol components, including
zingiberene, zingerone, shogaol, and gingerol which
are antioxidant agents.’® Ginger with a high water
content is very susceptible to damage through the
growth of microorganisms carried by moisture.*"’

Tumeric, in Indonesia called Kunyit (Curcuma
domesctica) has been used as herbal medicine,
coloring, seasoning and food additive for thousands
of years in various parts of the world, especially in
Asian countries. Turmeric is one of the most studied
for its antioxidant, anti-inflammatory, antibacterial
and anticancer properties.'s*

Cite this article: Handayani H, Novi PR, Ferdiantoro A, Febriani SWA, Iryawan RDA, Syafrie
AD, Zainul R, et al. Combination Bitter, Ginger, Turmeric Extract in Mice: Acute and Sub
Acute Toxicity Analysis. Pharmacogn J. 2024;16(4): 916-922.
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This study aims to analyze the acute and sub acute toxicity test of
the compound 'SIJAKUN' which contains a combination of Bitter
(Samblloto), Ginger (JAhe) and Turmeric (KUNyit), by calculating the
lethal dose of 50% (LD50). A sub-acute toxicity test was also carried out
by evaluating the occurrence of toxic effects on the liver and kidneys
after administration of SIJAKUN extract for 28 days. If the acute toxicity
and subacute toxicity tests prove that the combination of ‘SIJAKUN’
extract is safe and and does not cause toxic effects on the liver and kidneys,
then the SIJAKUN extract is said to be safe for consumption, so further
research can be carried out with clinical trials on humans.?

METHODS

This is a experimental research conducted using mice as experimental
animals. Research aims to do Acute and subacute toxicity test of
‘SIJAKUN’ extract. The study was conducted at the Laboratory of
the Faculty of Medicine, University of Nahdlatul Ulama, Surabaya.
The acute toxicity test was evaluated using the LD50 value, while the
subacute toxicity test by giving a combination of sijakun extract for
2 weeks and check whether it causes interference with the liver and
kidneys function.**

Acute Toxicity

Twelve white mice samples were subjected to the ‘SIJAKUN’ extract
test treatment with five treatment groups randomly, namely in the first
group as the first treatment group with a dose of Sambiloto-Ginger-
Turmeric extract dose of 1000 mg/kgBW, the second treatment group
with a concentration of dose of ‘SIJAKUN’ extract dose of 2000 mg/
kgbw, the third treatment group with a dose of ‘SITAKUN’ extract
dose of 3000 mg/kgbw, the fourth treatment group with a dose dose
of 4000 mg/kgbw, the fifth treatment group with 5000mg/kgBW of
Sambiloto-Ginger-Turmeric extract. JAhe merah, and KUNyit extract
in Indonesian and other substances such as CMCNa and Ibuprofen as
a comparison.”"*

In this study, white mice were subjected to experimental treatment
using bitter or bitter (Andrographis paniculate), red ginger or red
ginger (Zingiber officinale var Rubrum Rhizoma), and turmeric or
turmeric (Curcuma domesctica), and also, we use a combination of
those three extracts called ‘SIJAKUN’ stand for Samblloto, red JAhe,
and KUNYyit extract in Indonesian. In addition, the creatinine, BUN,
SGOT, and SGPT were examined. The examination was then carried
out after 28 days by testing related levels of creatinine, BUN, SGPT, and
SGOT to determine the stories in the test.?**

Subacute Toxicity

Twenty eight samples of white mice were subjected to the test
of Sambiloto-Ginger-Turmeric extract with 5 treatment groups
randomly, namely the first group as the control group or the group that
was only given CMCNa 05 ml, the second, third, and fourth treatment
groups with dose levels of ‘SIJAKUN’ 25 mg/kgbw extract 75 mg/kgbw,
extract 150 mg/kgbw and Ibuprofen 25 mg/kg BW. "SIJJAKUN" Extract
is given through oral administration once per day for 28 days, then
the following examinations are carried out per treatment group: SGOT,
SGPT, BUN and SC.2*#

Data analysis

Data analysis was carried out in this study using descriptive analysis
methods, normality analysis then testing with the Kolmogorov-
Smirnov test technique. Then the analysis continued with the non-
parametric Kruskal-Wallis method.?-*

RESULTS

The combination "SIJAKUN" is a perfect combination, all three are
traditional herbs used by Indonesian people for generations. Given the
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use in the community in the form of aqueous extracts, it is necessary to
research to test the safety of a material, one of which is a toxicity test.
Toxicity is the ability of a toxicant to cause damage or abnormalities in
the function of a biological system.?*-*

Acute systemic toxicity evaluates the adverse effects that occur following
exposure of organisms to a single or multiple doses of a test substance
within 24 hours by a known route (oral, dermal or inhalation).*>*
Acute toxicity tests are used to determine the lethal dose/concentration
of a substance that causes death in 50% of the test population (LD/
LC50) during short-term exposure. They are the only standardised
toxicity tests where death is the intended endpoint.**** One part of the
long-term toxicity test is the subacute toxicity test.

This aims to obtain data on drug poisoning or (chemical) substances
used intentionally or accidentally enter the body repeatedly over a
long period.* This test determines if the substance under study causes
lesions or injuries to the body, the nature of the lesions (reversible or
irreversible), and the onset of toxic effects.

a. Acute Toxicity Test

Before testing, the test animals were adapted for 7 days. After
undergoing the adaptation process, the mice were given "SIJAKUN"
extract orally to each group according to calculations, for 24 hours
(table 1). Observations were made and the dead mice seen. Based on
observations, there was no death of mice in all groups.

Based on the above data it can be seen that "SITAKUN" extract at doses
of 1000 mg, 2000 mg, 3000 mg, 4000 mg and 5000 mg/Kg BW can be
said to be relatively safe because for 72 hours it did not show the death
of the test animals.

Toxic behavior and symptoms after treatment were observed to see
any toxic effects resulting from the administration of "SIJAKUN"
extract. The results of observing toxic symptoms and behavior after
administration of Sambiloto-Ginger-Turmeric extract from the five
doses, look in table 2.

Table 2 shows that in the treatment of the five test groups giving
"SIJAKUN" no toxic symptoms were found that attack the central
nervous system and digestion, as indicated by the absence of tremors
and diarrhea.

The determination of the LD50 value is obtained using the Thompson
and Weil formula. This method was chosen because it has a reasonably
high confidence level and is the most frequently used method. This
method also uses an LD50 calculation list to make the results more
accurate. However, the LD50 calculation shows no R-value in the Weil
table because there was no dead mouse, so the R values obtained are 0,
0, 0, 0. Therefore, these results are ignored because no dead mice (does
not reach 50%) .

If the maximum dose does not cause the death of the experimental
animal, then the LD50 is expressed by the apparent LD50 by taking the
full dose. So that in this study the LD50 is known as the apparent LD50,
which is 5000 mg/kgBW. This result cannot be included in the Loomis
criteria, because the LD50 obtained is not the real LD50.

In this study at the maximum dose there was no death in experimental
animals as shown in table 2, so it is clear that the compound is included
in the "Practically Non-Toxic" criteria. So that the maximum dose in
humans converted to 1000 mg/kgbw, 2000 mg/kgbw, 3000 mg/kgbw,
4000 mg/kgbw, 5000 mg/kgbw in mice, where these doses did not cause
death in experimental animals.

b. Sub Acute Toxicity Test

As part of a long-term toxicity test, the subacute toxicity test aims to
obtain data on drug poisoning or (chemical) substances that are used
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Table 1. Acute Toxicity Test in Mice.

Group Dose Number of Death
Group 1 1000 mg/kgbw 0
Group 2 2000 mg/kgbw 0
Group 3 3000 mg/kgbw 0
Group 4 4000 mg/kgbw 0
Group 5 5000 mg/kgbw 0

Table 2. Observations of toxic symptoms and behavior in mice after
administration of "SIJAKUN" extract 1000 mg/kgbw , 2000 mg/kgbw ,
3000 mg/kgbw, 4000 mg/kgbw, 5000 mg/kgbw.

Group Observation result
Dose 1 -No toxic symptoms that affect the central nervous system
- No diarrhea and normal stool color (black)
Dose 2 -No toxic symptoms that affect the central nervous system
- No diarrhea and normal stool color (black)
Dose 3 -No toxic symptoms that affect the central nervous system
- No diarrhea and normal stool color (black)
Dose 4 - No toxic symptoms were seen affecting the central nervous system
- No diarrhea and normal stool color (black)
Dose 5 - No toxic symptoms were seen affecting the central nervous system

- No diarrhea and normal stool color (black)

Table 3. Statistical test results and levels of BUN, SGPT, SGOT, creatinine
in groups 1, 2, 3, 4 and 5 after administration of SIJAKUN extract.

Treatment Creatinin BUN SGPT SGOT
Group 1 0.5 23.64 74.8 332.8
Group 2 0.36 23.74 71.4 391.9
Group 3 0.44 20.27 119 341.6
Group 4 0.36 28.05 97.6 410

Group 5 0.44 24.11 74.6 350

P value 0.431 0.604 0.702 0.317

Table 4. Levels of creatinine, BUN, SGOT & SGPT in administration of sub-
acute SIJAKUN extract.

Treatment Creatinin BUN SGPT SGOT

K 0.47 + 0.59 27.33+37.03 43.8+79.1 100.3 + 546.2
P1 0.52 + 0.56 21.92 +37.65 33.9+54.9 116.5 + 407.2
P2 0.52 + 0.55 26.59 +32.15 22.2+51.5 98.3 + 302.6
P3 0.46 + 0.54 28.52+44.23 33.7+62.9 147.7 + 559.9
P4 0.47 £ 0.54 24.17 £30.69 33.5+72.7 114.6 £ 399.1
P Value 0.136 0.208 0.201 0.700

Table 5. Criteria for Classification of Test Preparations.

Toxicity Level LD, oral Classification

1 < 5 mg/kg Super Toxic

2 5-50 mg/kg Very Toxic

3 >50-500 mg/kg Toxic

4 >500-2000 mg/ kg Moderate Toxic
5 >2000-5000 mg/kg Mild Toxic

6 >5000 mg/kg Non Toxic

intentionally or accidentally enter the body repeatedly, over a long
period.

Table 3, data analysis with Kruskal-Wallis obtained by group shows
that the administration of Sambiloto-Ginger-Turmeric extract to mice
in the levels of creatinine, BUN, SGOT, SGPT there was no significant
difference between treatment groups 1 to 5 because P> 0, 05 which
means there is no toxicity in all treatments performed (Figures 1
and 2).
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Serum creatinine, BUN, SGPT, and SGOT levels were obtained from
the control group (K) or group 1 given CMCNa, group 2 was given
"SIJAKUN" extract at a dose of 25 mg/kgbw, group 3 was given a dose
of SIJAKUN extract 75 mg/kgbw, group 4 with SIJAKUN dose of 150
mg/kg weight group 5 given ibuprofen at a dose of 25 mg/kgbw are
presented in table 4. a combination of sijakun extract given for 2 weeks.

Table 4, analysis of data using the non-parametric Kruskal-Wallis
obtained by group shows that the administration of SIJAKUN extract
to mice with creatinine, SGOT, SGPT levels did not show a significant
difference between the control group and the treatment group because
P> 0.05, which means There was no toxicity in all treatments performed.

DISCUSSION

In the acute toxicity test of SITJAKUN extract, mice had no deaths. So
that in the LD50 assessment it is stated that it can take the maximum
dose, then the SIJAKUN Extract compound is "Not Toxic". Based on
the LD50 table 5 of the Regulation of the Food and Drug Supervisory
Agency Number 10 of 2022 concerning Guidelines for In Vivo
Preclinical Toxicity Tests that an acute study has no toxicity, if the
LD50 reaches 5000 mg/kgbw.* In this study, at a dose of 5000 mg/
kgbw, no experimental animals died.***

SGOT and SGPT serum levels were not significantly different between
the first to fifth treatment groups of mice given Sambiloto-Ginger-
Turmeric extract (SGOT: p=0.70 ; SGPT: p=0.201 ), the statistical test
results indicated that the SIJAKUN extract had no effect toxic, and does

Creatinin Leve

0.6
0.5
0.3
0.2
0.1
Groupl Group2 Group3 Group 4 Group5s
BUN LEVEL
=T 74 -
-
10

GROUP 1GROUP 2GROUP 3 GROUP GROUP S

P

Figure 1. Creatinine values and BUN values to describe kidney
function.

Note:

Group 1: only given CMCNa 05 ml

Group 2: a dose of ‘SIJAKUN' extract 25 mg/kgbw

Group 3: a dose of ‘SIJAKUN' extract 75 mg/kgbw

Group 4: a dose of ‘SIJAKUN'’ extract 150 mg/kgbw

Group 5: given Ibuprofen 25 mg/kg BW
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Figure 2. SGPT values and SGOT values to describe liver function.

Note:

Group 1: only given CMCNa 05 ml

Group 2: a dose of ‘SIJAKUN’ extract 25 mg/kgbw
Group 3: a dose of ‘SIJAKUN’ extract 75 mg/kgbw
Group 4: a dose of ‘SIJAKUN’ extract 150 mg/kgbw
Group 5: given Ibuprofen 25 mg/kg BW

not cause damage to hepatocyte cells. If there is severe cell damage,
there will be an increase in SGPT and SGOT levels simultaneously, up
to two times, even up to 20-100 times the normal levels.?”-

A very high increase in SGPT enzyme levels accompanied by an
increase in SGOT enzymes is an indicator that indicates severe liver
damage. Conversely, in cases of long-lasting liver damage, it will cause
a decrease in the level of this enzyme. This is due to damage to the
hepatocyte cell membrane so some enzymes can exit through the cell
membrane.?”*

Toxicity tests on experimental animals have also shown convertible
results in humans. According to Jaffri et al (2007), an increase in SGPT
enzyme levels up to 1.5 times normal in male and female patients
indicates acute hepatitis. Twofold increase in SGPT or SGOT enzyme
levels indicated liver disease.**2

Statistical test results (p=0.431) showed that doses one to five did not
affect creatinine levels. Therefore, creatinine levels for research rats
are still included in the normal category. Recent studies support this
finding, with standard creatinine levels in Sprague Dawley rats being
0.3-0.8 mg/dl.=**

Saka et al (2012) stated that creatinine level is a calculation of the
concentration of creatinine in urine, blood serum, and urine flow rate
on urea disposal. Creatinine levels determine the glomerular filtration
rate of the kidney and kidney function, so plasma creatinine and urea
concentrations can be used as indicators of nephrotoxicity.

While the results of statistical tests (p= 0.208) on BUN levels also
showed that doses one to five did not affect BUN levels. Increased

Pharmacognosy Journal, Vol 16, Issue 4, July-Aug, 2024

creatinine and BUN simultaneously can indicate impaired kidney
filtration. Blood urea nitrogen (BUN) is the end product of protein
catabolism.* Creatinine is the end product of creatine metabolism in
muscles. BUN and creatinine levels may increase if renal or glomerular
disorders occur.

In the sub-acute toxicity test in the administration of the SJAKUN
extract, death occurred in one of the mice treated with the extraction
of the SIJAKUN extract at a dose of 150 mg/kgbw. mice stress, cage
conditions that are less than ideal, and the mice's endurance is lacking.

In the analytical test, there was no significance of sub-acute toxicity, so
the sub-acute toxicity test in mice with SIJAKUN extract did not have a
toxic effect or cause damage to kidney and liver function. Death under
50% of the total sample was still classified as non-toxic.

The limitations in this study could be since before sampling the mice
livers were not examined, so there is a possibility that when the mice
were taken as samples, they had experienced previous damage. In
addition, limitations in this study can also occur due to factors that
can affect research results such as feeding and drinking that are not
according to standard and lack variety, less than ideal cage conditions,
stress factors for mice, the influence of other substances or diseases,
as well as other internal factors such as resistance and susceptibility of
mice. Furthermore, some docking experimental using in silico approach
needed to predict and add the data of this research.**® Therefore, the
research will be more accurate and can be useful for all person.

CONCLUSION

From the results of the research that has been done, it can be concluded
as follows:

1. In Acute toxicity test, LD50 value of the SIJJAKUN extract is
known to have an LD50 of 5000 mg/kgbb so that it is included
in the practically non-toxic criteria, and does not show clinical
symptoms of significant acute toxicity that occurs in all
experimental animals.

2. Subacute tests related to the administration of "SIJAKUN" extract
to mice in the levels of creatinine, BUN, SGOT, SGPT there was no
significant difference between the control group and the treatment
group because P> 0.05, which means there was no toxicity in all
treatments given.

REFERENCES

1. Adiyasa MR., & Meiyanti M. Pemanfaatan obat tradisional di
Indonesia: distribusi dan faktor demografis yang berpengaruh. Jurnal
Biomedika Dan Kesehatan. 2021; 4(3). https://doi.org/10.18051/
jbiomedkes.2021.v4.130-138.

2. Fadhilah R, Koesdaryanto N, Pribady T, et al. Ethnomedicinal
knowledge of traditional healers on medicinal plants in Sukoharjo
District, Central Java, Indonesia. Biodiversitas Journal of Biological
Diversity. 2023. https://doi.org/10.13057/biodiv/d240803.

3.  Kandowangko N, Latief M., & Yusuf R. Short Communication:
Inventory of traditional medicinal plants and their uses from
Atinggola, North Gorontalo District, Gorontalo Province, Indonesia.
Biodiversitas Journal of Biological Diversity. 2018. https://doi.
org/10.13057/BIODIV/D190637.

4. Handayani, Savitri AD, Puspitasari RN, et al. Antioxidant potential
effect combination of the bitter, red ginger, and turmeric extract
with the DPPH method. Bali Medical Journal. 2022; 11. https://doi.
org/https://doi.org/10.15562/bmj.v11i3.3882.

5. ZahraniK, Imansari F, Utami T, et al. Release Profile of Andrographis
paniculata Leaf Extract Nanocapsule as «-Glucosidase Inhibitors.
IOP Conference Series: Materials Science and Engineering. 2017,
214. https://doi.org/10.1088/1757-899X/214/1/012020.

219


https://doi.org/10.18051/jbiomedkes.2021.v4.130-138
https://doi.org/10.18051/jbiomedkes.2021.v4.130-138
https://doi.org/10.13057/biodiv/d240803
https://doi.org/10.13057/BIODIV/D190637
https://doi.org/10.13057/BIODIV/D190637
https://doi.org/https:/doi.org/10.15562/bmj.v11i3.3882
https://doi.org/https:/doi.org/10.15562/bmj.v11i3.3882
https://doi.org/10.1088/1757-899X/214/1/012020

Handayani H, et al. Combination Bitter, Ginger, Turmeric Extract in Mice: Acute and Sub Acute Toxicity Analysis

20.

21.

920

Alkandahri MY, Subarnas A., & Berbudi A. Review: Aktivitas
Immunomodulator Tanaman Sambiloto (Andrographis paniculata
Nees). Farmaka. 2020;16(3): 16-21.

DaiY, Chen S, Chail, etal. Overview of pharmacological activities of
Andrographis paniculata and its major compound andrographolide.
Critical Reviews in Food Science and Nutrition. 2018; 59. https://
doi.org/10.1080/10408398.2018.1501657.

Handayani & Winarningsih W. Potential therapy of Sambiloto
plant (Andrographis paniculata) using multi-compounds analysis.
Gaceta Meédica de Caracas. 2021. https://doi.org/10.47307/
gmc.2021.129.4.2.

Widjajakusuma E, Jonosewojo A, Hendriati L, et al. Phytochemical
screening and preliminary clinical trials of the aqueous extract
mixture of Andrographis paniculata (Burm. f.) Wall. ex Nees and
Syzygium polyanthum (Wight.) Walp leaves in metformin treated
patients with type 2 diabetes. Phytomedicine: International Journal
of Phytotherapy and Phytopharmacology. 2019; 55: 137-147.
https://doi.org/10.1016/j.phymed.2018.07.002.

Patin EW, Zaini MA., & Sulastri Y. Pengaruh variasi suhu pengeringan
terhadap sifat fisiko kimia teh daun sambiloto (Andrographis
paniculata). Pro Food. 2018; 4(1): 251-258. https://doi.org/10.29303/
profood.v4i1.72.

Makmur T, Siregar F, Siregar S, et al. Open Clinical Trial of Sambiloto
(Andrographis paniculata) Ethanolic Extract Capsules in Treatment
of Malaria Patients in Batubara District, Indonesia. Medical Archives.
2022; 76. https://doi.org/10.5455/medarh.2022.76.419-425.

Supu R, Diantini A., & Levita J. RED GINGER (Zingiber officinale
var. rubrum): Its Chemical Constituents, Pharmacological Activities
and Safety. FITOFARMAKA: Jurnal lImiah Farmasi. 2019. https://
doi.org/10.33751/JF.V8I1.1168.

Rukhayyah K, Kawareng A., & Sastyarina Y. Studi Literatur: Uji
Aktivitas Antioksidan Ekstrak Jahe Merah (Zingiber officinale var.
Rubrum) Menggunakan Metode 2,2-diphenyl-1-picrylhydrazyl
(DPPH). Proceeding of Mulawarman Pharmaceuticals Conferences.
2022. https://doi.org/10.25026/mpc.v15i1.648.

Purwanto A. Potensi tumbuhan obat unggul Indonesia, Biospektrum
Jurnal Biologi. 2022; 1(1): 51-57.

Febriani, E., Widodo, M., & Fagih, A. Phytochemical Analysis
from Three Different Methanolic Extracts of Red Ginger (Zingiber
officinale var. Rubrum) Against LC50 Treatment of Zebra Fish as
Model Fish. Journal of Aquaculture and Fish Health. 2023. https://
doi.org/10.20473/jath.v12i2.36747.

Hendra R, Rusdi R, Asra R, et al. Phytochemical and Traditional
Uses of Red Ginger: A Review (Zingiber officinale var. rubrum).
EAS Journal of Pharmacy and Pharmacology. 2022. https://doi.
org/10.36349/easjpp.2022.v04i03.002.

Marwati M, Taebe B, Tandilolo A, et al. Pengaruh Tempat Tumbuh
dan Profil Kandungan Kimia Minyak Atsiri dari Rimpang Jahe Merah
(Zingiber officinalle Linn. Var rubrum). Jurnal Sains dan Kesehatan.
2021. https://doi.org/10.25026/JSK.V312.396.

Azis A. Kunyit (Curcuma domestica Val) sebagai obat antipiretik.
Jurnal llmu Kedokteran Dan Kesehatan. 2019; 6(2): 116-120. https://
doi.org/10.33024/jikk.v6i2.2265.

Hastati S, Hadju V, Alam G, et al. Determination Of The Curcumin
Pigment In Extract Curcuma domestica Val From South Sulawesi,
Indonesia, By High Performance Liquid Chromatography.
International Journal of Scientific & Technology Research. 2015; 4:
95-98.

Subositi D., & Wahyono S. Study of the genus Curcuma in
Indonesia used as traditional herbal medicines. Biodiversitas
Journal of Biological Diversity. 2019. https://doi.org/10.13057/
BIODIV/D200527.

Yang M, Wu Z, Wang Y, et al. Acute and subacute toxicity
evaluation of ethanol extract from aerial parts of Epigynum auritum

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

in mice. Food and Chemical Toxicology. 2019; 131: 110534. https://
doi.org/10.1016/j.fct.2019.05.042.

Kharchoufa L, Bouhrim M, Bencheikh N, et al. Acute and Subacute
Toxicity Studies of the Aqueous Extract from Haloxylon scoparium
Pomel (Hammada scoparia (Pomel)) by Oral Administration in
Rodents. BioMed Research International. 2020. https://doi.
org/10.1155/2020/4020647.

Indriani, L., Effendi, E., & Fadillah, K. IAl CONFERENCE: Acute
toxicity test of 96% ethanol extract of Syzygium myrtifolium leaves
in white mice (Mus musculus). Pharmacy Education. 2021; 1: 201-
204. https://doi.org/10.46542/PE.2021.212.201204.

Singha P, Roy S., & Dey S. Protective activity of andrographolide
and arabinogalactan proteins from Andrographis paniculata
Nees. against ethanol-induced toxicity in mice. Journal of
Ethnopharmacology. 2007; 111(1): 13-21. https://doi.org/10.1016/J.
JEP.2006.10.026.

Ibrahimi Z, Alsalame H., & Jawad Z. Estimation the protective role of
Andrographis paniculata aqueous extracts on nephrotoxicity in male
rabbits treated with butylated hydroxytoluene (BHT). International
Journal of Health Sciences. 2022. https://doi.org/10.563730/ijhs.
v6ns8.11638.

Ojha S, Bharti S, Golechha M, et al. Andrographis paniculata
extract protect against isoproterenol-induced myocardial injury by
mitigating cardiac dysfunction and oxidative injury in rats. Acta
Poloniae Pharmaceutica. 2012; 69(2): 269-278.

Sherwani R, Shakeel H, Awan W, et al. Analysis of COVID-19 data
using neutrosophic Kruskal Wallis H test. BMC Medical Research
Methodology, 2021; 21. https://doi.org/10.1186/s12874-021-
01410-x.

Luo X, Long H, Dong S, et al. Prefabricated Concrete Component
Geometry Deviation Statistical Analysis. Mathematical Problems in
Engineering. 2021. https://doi.org/10.1155/2021/9993451.

Veeren B, Ghaddar B, Bringart M, et al. Phenolic Profile of Herbal
Infusion and Polyphenol-Rich Extract from Leaves of the Medicinal
Plant Antirhea borbonica: Toxicity Assay Determination in Zebrafish
Embryos and Larvae. Molecules. 2020; 25. https://doi.org/10.3390/
molecules25194482.

Sotiropoulou N, Megremi S, & Tarantilis P. Evaluation of Antioxidant
Activity, Toxicity, and Phenolic Profile of Aqueous Extracts of
Chamomile (Matricaria chamomilla L.) and Sage (Salvia officinalis
L.) Prepared at Different Temperatures. Applied Sciences. 2020.
https://doi.org/10.3390/app10072270.

Saganuwan SA. Toxicity study of drugs and chemicals in animals:
An overview. BJVM. 2016, online first. ISSN 1311-1477.

Singh S, Choudhary, M, Mourya A, et al. Acute and Subacute Toxicity
Assessment of Andrographolide-2-hydroxypropyl- 8 -cyclodextrin
Complex via Oral and Inhalation Route of Administration in
Sprague-Dawley Rats. The Scientific World Journal. 2022. https://
doi.org/10.1155/2022/6224107.

Chaudhary, M., & Ali, S. Acute Toxicity (Lethal Dose 50 Calculation):
Medicine as a Life Saver or Destroyer, International Journal of
Advance Research and Innovation, 2019. https://doi.org/10.51976/
ijari.731902.

Robinson S., & Chapman K. Are acute toxicity studies required to
support overdose for new medicines?, Regulatory Toxicology and
Pharmacology: RTP, 2009; 55(1): 110.

Unuofin J., Otunola G, & Afolayan A. Evaluation of acute and
subacute toxicity of whole-plant agueous extract of Vernonia
mespilifolia Less. in Wistar rats, Journal of Integrative Medicine.
2018; 16(5): 335-341. https://doi.org/10.1016/j.joim.2018.07.003.

BPOM RI. Peraturan Badan Pengawas Obat Dan Makanan Nomor
10 Tahun 2022 Tentang Pedoman Uji Toksisitas Praklinik Secara
In Vivo, Indonesia: Peraturan Badan Pengawas Obat dan Makanan
Republik Indonesia, 2022.

Pharmacognosy Journal, Vol 16, Issue 4, July-Aug, 2024


https://doi.org/10.1080/10408398.2018.1501657
https://doi.org/10.1080/10408398.2018.1501657
https://doi.org/10.47307/gmc.2021.129.4.2
https://doi.org/10.47307/gmc.2021.129.4.2
https://doi.org/10.1016/j.phymed.2018.07.002
https://doi.org/10.29303/profood.v4i1.72
https://doi.org/10.29303/profood.v4i1.72
https://doi.org/10.5455/medarh.2022.76.419-425
https://doi.org/10.33751/JF.V8I1.1168
https://doi.org/10.33751/JF.V8I1.1168
https://doi.org/10.25026/mpc.v15i1.648
https://doi.org/10.20473/jafh.v12i2.36747
https://doi.org/10.20473/jafh.v12i2.36747
https://doi.org/10.36349/easjpp.2022.v04i03.002
https://doi.org/10.36349/easjpp.2022.v04i03.002
https://doi.org/10.25026/JSK.V3I2.396
https://doi.org/10.33024/jikk.v6i2.2265
https://doi.org/10.33024/jikk.v6i2.2265
https://doi.org/10.13057/BIODIV/D200527
https://doi.org/10.13057/BIODIV/D200527
https://doi.org/10.1016/j.fct.2019.05.042
https://doi.org/10.1016/j.fct.2019.05.042
https://doi.org/10.1155/2020/4020647
https://doi.org/10.1155/2020/4020647
https://doi.org/10.46542/PE.2021.212.201204
https://doi.org/10.1016/J.JEP.2006.10.026
https://doi.org/10.1016/J.JEP.2006.10.026
https://doi.org/10.53730/ijhs.v6ns8.11638
https://doi.org/10.53730/ijhs.v6ns8.11638
https://doi.org/10.1186/s12874-021-01410-x
https://doi.org/10.1186/s12874-021-01410-x
https://doi.org/10.1155/2021/9993451
https://doi.org/10.3390/molecules25194482
https://doi.org/10.3390/molecules25194482
https://doi.org/10.3390/app10072270
https://doi.org/10.1155/2022/6224107
https://doi.org/10.1155/2022/6224107
https://doi.org/10.51976/ijari.731902
https://doi.org/10.51976/ijari.731902
https://doi.org/10.1016/j.joim.2018.07.003

Handayani H, et al. Combination Bitter, Ginger, Turmeric Extract in Mice: Acute and Sub Acute Toxicity Analysis

37

38.

39.

40.

41.

42.

YudhaniR., PesikR., Azzahro S, etal. Acute Toxicity Testof Amomum
cardamomum (Kapulaga) Seed Extract on Hepatic Transaminase
Enzyme in Winstar Rats, Indonesian Journal of Clinical Pharmacy.
2020;9: 288. https://doi.org/10.15416/IJCP.2020.9.4.288.

Alam G, Arham Q, Mamada S, et al. The effect of combination ethanol
extracts of bitter melon leaves, white turmeric rhizome and bangle
rhizome on the SGOT-SGPT levels and the liver histopathology
profile of rats, Journal of Physics: Conference Series. 2019; 1341.
https://doi.org/10.1088/1742-6596/1341/7/072003.

Mahdi C, Pratama C, & Pratiwi H. Preventive Study Garlic Extract
Water (Allium sativum) Toward SGPT, SGOT, and the Description
of Liver Histopathology on Rat (Rattus norvegicus), which were
exposed by Rhodamine B. /OP Conference Series: Materials
Science and Engineering. 2019;546. https://doi.org/10.1088/1757-
899X/546/6/062015.

Purwaningsih S, Handharyan E, & Lestari |. Pengujian Toksisitas
Sub Akut Ekstrak Hipokotil Bakau Hitam Pada Tikus Galur Sprague
Dawley. Jurnal Akuatika Indonesia. 2015;6(1): 245-588.

Khairani N, Kurniawan M, & Dewi A. Differences of SGOT-SGPT Levels
in Serum and EDTA Plasma in Hepatitis B Patients. Jurnal llmu dan
Teknologi Kesehatan. 2022. https://doi.org/10.32668/jitek.v9i2.759.

Jeergal N, Ahmed F, Siddiga A, et al. Pattern of changes in liver
enzymes SGPT, SGOT level during Dengue infection in hospitalized
pediatrics patients in tertiary care centre. International Journal of
Contemporary Pediatrics. 2019. https://doi.org/10.18203/2349-
3291.ijcp20194742.

GRAPHICAL ABSTRACT

Pharmacognosy Journal, Vol 16, Issue 4, July-Aug, 2024

43.

44.

45.

46.

47.

Y

He Q, Su G, Liu K, et al. Sex-specific reference intervals of
hematologic and biochemical analytes in Sprague-Dawley rats
using the nonparametric rank percentile method. PLoS ONE. 2017;
12. https://doi.org/10.1371/journal.pone.0189837.

Dunham T, Murphy J, MacPherson R, et al. Sex- and tissue-
dependent creatine uptake in response to different creatine
monohydrate doses in male and female Sprague-Dawley rats,
Applied  Physiology, Nutrition, and Metabolism: Physiologie
Appliquee, Nutrition et Metabolisme. 2021. https://doi.org/10.1139/
apnm-2021-0301.

Derelanko MJ. The toxicologist’s pocket handbook-second edition,
CRC Press, 2008.

Herdiansyah MA, Ansori ANM, Kharisma VD, et al. In silico study
of cladosporol and its acyl derivatives as anti-breast cancer againts
alpha-estrogen receptor. Biosaintifika. 2024;16(1): 142-154.

Zainul R, Kharisma VD, Ciuputri P, et al. Antiretroviral activity from
elderberry (Sambucus nigra L.) flowers against HIV-2 infection via
reverse transcriptase inhibition: a viroinformatics study. Healthcare
in Low-resource Settings. 2024;1(2024): 1-12.

Krihariyani D, Haryanto E, Sasongkowati R. In Silico Analysis
of Antiviral Activity and Pharmacokinetic Prediction of Brazilein
Sappan Wood (Caesalpinia sappan L.) Against SARS-CoV-2 Spike
Glycoproteins. Indonesian Journal of Medical Laboratory Science
and Technology. 2021; 3(1): 26-37.

Acute and Sub Acute Toxicity

ACUTE TOXICITY & SUB ACITE TOXICITY

mmuarte reactoszins of a subsfance Reactions @100 0ub dose tousfance

T Tnmedate reactions
to high dose/kg
2000 mg/kg
Imeate reqt:
1000 mg/kg
Imcruj:ale Head::; Daily 8 hea! Haily
reactions Acuge doses fepey ti
I ( eod{g 1:00 no/kg
i Ic
~ Fo N ]
| ——
| adminnstion 4
ACU - -SUB ACUTE TOXIChTY —
(s Hally PJH)H::&J;" AI.HEdlkIY AV it m‘h "“'-,U:
noves -~

v
o ®
¢ - | moo0 k o
Py
2000 b a0
00 m/kg 10€0 m/kg ar

nug/kg

921


https://doi.org/10.15416/IJCP.2020.9.4.288
https://doi.org/10.1088/1742-6596/1341/7/072003
https://doi.org/10.1088/1757-899X/546/6/062015
https://doi.org/10.1088/1757-899X/546/6/062015
https://doi.org/10.32668/jitek.v9i2.759
https://doi.org/10.18203/2349-3291.ijcp20194742
https://doi.org/10.18203/2349-3291.ijcp20194742
https://doi.org/10.1371/journal.pone.0189837
https://doi.org/10.1139/apnm-2021-0301
https://doi.org/10.1139/apnm-2021-0301

Handayani H, et al. Combination Bitter, Ginger, Turmeric Extract in Mice: Acute and Sub Acute Toxicity Analysis

ABOUT AUTHORS

Handayani

Handayani is a senior lecturer in Medical Pharmacology and a Researcher in herbal medicine, Universitas
Nahdlatul Ulama Surabaya, Indonesia. Her research projects are related to bioinformatics and also new
herbal campound discovery for degenerative and tropical desease.

Rahadian Zainul

Rahadian Zainul is a Professor in Physical Chemistry and a Researcher in CAMPBIOTICS, Universitas
Negeri Padang, Indonesia. His research projects are related to bioinformatics and advanced material
and also in computational chemistry. He is also as Felow Researcher at INTI International University,
Malaysia.

Cite this article: Handayani H, Novi PR, Ferdiantoro A, Febriani SWA, Iryawan RDA, Syafrie AD, Zainul R, et al. Combination Bitter,
Ginger, Turmeric Extract in Mice: Acute and Sub Acute Toxicity Analysis. Pharmacogn J. 2024;16(4): 916-922.

922 Pharmacognosy Journal, Vol 16, Issue 4, July-Aug, 2024



	Title
	Abstract

