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ABSTRACT
Aim: This research aimed to explore the antipyretic and antioxidant activity of infusions of 
Chromolaena odorata (COI), Abelmoschus manihot (AMI), Annona muricata (AMCI), Allium 
ascalonicum (AAI), Carica papaya (CPI), Tamarindus indica (TII), Zingiber officinale (ZOI ), Abrus 
precatorius (API), Momordica charantia (MCI) and Strobilanthes crispus (SCI). Materials and 
Methods: The antipyretic activity of plant infusions was tested using a peptone-induced rat 
model. The male rat used were divided into 32 groups for each test. Each group consisted of 
four rats, including a negative control, a positive control (paracetamol 150 mg/kg) and groups 
COI, AMI, AMCI, AAI, CPI, TII, ZOI, API, MCI and SCI, each administered doses of 100, 200 and 
400 mg/kg. Initial rectal temperature was recorded using a rectal thermometer at a depth of 
1.5 cm in the rat rectum. Fever induction was confirmed by a temperature rise of more than 
0.5ºC. After drug administration, rectal temperature was recorded periodically at 1, 2, 3 and 4 
hr. Furthermore, antioxidant activity was tested using the DPPH method. Results: The results 
showed that administration of COI, AMI, AMCI, AAI, CPI, TII, ZOI, API, MCI and SCI was able to 
significantly reduce the rectal temperature of febrile rat which depended on dose and time. The 
antioxidant test results indicated that AAI exhibited very strong antioxidant intensity, while AMCI, 
CPI, ZOI, API and SCI showed strong antioxidant intensity, COI and MCI had medium antioxidant 
intensity, AMI had weak antioxidant intensity and TII displayed very weak antioxidant intensity. 
Conclusion: Based on the results, it can be concluded that COI, AMI, AMCI, AAI, CPI, TII, ZOI, API, 
MCI and SCI exhibit antipyretic and antioxidant activity.
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INTRODUCTION

Fever is a common medical sign that often occurs due to 
infection, tissue damage, inflammation, malignancy, graft 
rejection and other inflammatory disease conditions, leading 
to an elevation in body temperature beyond the normal range 
of 36.5-37.5ºC.1 This natural response creates an environment 
conducive to the body's defense mechanisms, aiding in tissue 
repair and rendering it inhospitable for infectious agents. 
Infected or damaged tissue produces different inflammatory 
mediators such as Interleukin (IL-1β), Interferon (IFN-α and β), 

Tumor Necrosis Factor (TNF-α), thereby increasing the synthesis 
of Prostaglandin E (PGE-2) in the hypothalamus.2 Additionally, 
PGE-2 binds to the PGE-2 type 3 receptor on glial cells, leading to 
the generation and release of cyclic Adenosine Monophosphate 
(cAMP). This serves as a neurotransmitter and simultaneously 
triggers thermosensitive neurons, elevating the thermostatic set 
point from normothermic levels to induce fever.3 Subsequently, 
when having a fever, sufferers often feel discomfort such as pain 
(myalgia), chills, anorexia, inability to concentrate, increased 
muscle tone and lethargy,4 thereby drugs are needed in order to 
reduce fever and its effects.5

Presently, nearly all antipyretic medications, including 
Non-Steroidal Anti-Inflammatory Drugs (NSAIDs), function by 
inhibiting the synthesis of PGE-2 through irreversible blocking 
of the Cyclooxygenase-2 (COX-2) enzyme with high selectivity. 

Received: 08-02-2024; 
Revised: 18-07-2024; 
Accepted: 07-10-2024.

Correspondence:
Dr. Maulana Yusuf Alkandahri
Department of Pharmacology and 
Clinical Pharmacy, Faculty of Pharmacy, 
Universitas Buana Perjuangan Karawang, 
Karawang, West Java, INDONESIA.
Email: alkandahri@gmail.com



Indian Journal of Pharmaceutical Education and Research, Vol 59, Issue 1, Jan-Mar, 2025 253

Gunarti, et al.: Evaluation of Antipyretic and Antioxidant Activities of Ten Indigenous Medicinal Plants of Tirtajaya

This mechanism can lead to toxicity in brain cortex, glomeruli, 
liver cells and heart muscle.6,7 Moreover, NSAIDs also cannot 
neutralize the side effects of inflammation in the form of excessive 
production of free radicals during fever. Hence, it is important 
to explore alternative medicines with safer and more effective 
antipyretic and antioxidant effects, particularly derived from 
natural products, which are necessary to mitigate side effects.8,9 
Globally, there are at least 80% of people depend on herbal 
medicine and food supplements for their basic health, which is 
a very significant increase over the last three decades.10,11 This is 
inseparable from tribes and indigenous peoples who still have a 
strong belief in medicinal plants to cure illnesses. In general, each 
ethnic group has extensive ethnomedicinal knowledge to identify 
medicinal plants and also has unique and different techniques 
for using these medicinal plants for the treatment of various 
diseases.12 Subsequently, Indonesia is one country where tribes 
and traditional communities continue to rely on medicinal plants 
for various health needs.13,14

Indonesia is known to have the second largest forest biodiversity 
in the world, with twenty-eight thousand plant species, of which 
two thousand five hundred species are included as medicinal 
plants.15,16 These diverse medicinal plant species are distributed 
across different provinces, including Tirtajaya, Karawang 
Regency, West Java, Indonesia. Traditionally, people in Tirtajaya 
often use medicinal plants from generation to generation to treat 
various diseases, one of which is to treat fever. Ten types of plants 
are often used by local people to treat fever, including balakacida 
(Chromolaena odorata), mustajab (Abelmoschus manihot), 
soursop (Annona muricata), shallots (Allium ascalonicum), 
papaya (Carica papaya), tamarind (Tamarindus indica), ginger 
(Zingiber officinale), saga (Abrus precatorius), bitter melon 
(Momordica charantia) and kejibeling (Strobilanthes crispus). 
The medicinal plants are typically utilized by boiling them and 
consuming the resulting infusion or boiled water.17 Therefore, this 
research aimed to evaluate the antipyretic activity in vivo in the 
rat model of peptone-induced fever and the antioxidant activity 
in vitro in the DPPH model from infusions of ten medicinal 
plants originating from Tirtajaya, Karawang Regency, West Java, 
Indonesia.

MATERIALS AND METHODS

Research area

Tirtajaya, situated in Karawang Regency, West Java, Indonesia, is 
positioned 8 km from the north coast of Java Island. Covering an 
area of 92.25 km², it consists of land, rice fields and pond areas. 
The population of Tirtajaya is 70,002, comprising 34,940 men and 
35,062 women. Additionally, its average height is 3 meters above 
sea level. Meanwhile, the maximum average air temperature is 
27ºC. Tirtajaya is positioned between 06º3′39″ S latitude and 
107º17′18″E longitude. It experiences a humid tropical climate 
and is predominantly inhabited by Sundanese, constituting 98% 

of the population, with the remaining 2% representing other 
ethnic groups. The research area location map is presented in 
Figure 1.

Data collection

An extensive field survey was conducted to obtain information 
about various plants used as fever treatments by local 
communities in the Tirtajaya Region, Karawang, West Java, 
Indonesia. To compile information about these plants, the 
research conducted multiple field visits spanning from January 
to December 2022. During the field survey, ethnomedicinal 
information was collected from local communities in their local 
language (Sundanese) through direct interviews and discussions.

Botanical identification

After obtaining information about different plants utilized by the 
Tirtajaya community for fever treatment, the research proceeded 
by analyzing these plants at the UPT. Herbal Materia Medica Batu 
Laboratory, East Java, Indonesia (No. 074/764/102.20-A/2022).

Chemicals and drugs

Paracetamol, ascorbic acid (Sigma Chemical Company, USA), 
1,1, Dipheny-2-Picrylhydrazyl (DPPH), aquadest, zinc powder, 
magnesium powder, ferric chloride, gelatin, pulvis gummi 
arabicum and peptone (EMSURE® ACS Merck, Darmstadt, 
Germany) of analytical grade.

Sample collection and plant extraction

A total of 5 kg of each fresh leaves of C. odorata, A. manihot, A. 
muricata, A. ascalonicum, C. papaya, T. indica, Z. officinale, A. 
precatorius, M. charantia and S. crispus were obtained in January 
2023 from Tirtajaya, Karawang Regency, West Java, Indonesia. 
The leaves obtained were cleaned and taken to the Pharmacognosy 
Laboratory at Universitas Buana Perjuangan Karawang, for the 
extraction process. In this research, the extraction method used 
was the infusion method. The infusion was prepared by weighing 
100 g of each plant leaves simplicia, placing it in the infusion pot, 
adding 1000 mL of distilled water and heating at 90ºC for 15 min. 
Furthermore, the filtering process was carried out using filter 
paper and filled to 1000 mL. The infusion obtained was frozen 
using a deep freezer with a temperature of -50ºC for 2 days and 
dried using a freeze dryer with a vacuum pressure of 0.250 mbar 
and a chamber temperature of -50ºC for 2x48 hr.18 The percentage 
yield of the extracts was determined using the following formula:

 

Phytochemical screening

The phytochemical screening was performed to determine 
the presence of secondary metabolites such as flavonoids, 
polyphenols, saponins and tannins.
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Figure 1:  Location of the research area. A) Map of West Java, Indonesia, B) Map of Tirtajaya Region, Karawang, West Java, Indonesia.
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Experimental animals

In this research, a total of 128 male Wistar rats weighing 150 to 
250 g were used for antipyretic testing. The rats were obtained 
from Animal House, CV. Mitra Putra Animal, Bandung, 
Indonesia and well maintained at the Pharmacology Laboratory, 
Universitas Buana Perjuangan Karawang, under 12 hr light and 
dark cycle conditions, as well as given free access to standard 
pellets and water ad libitum. The rats were placed in plastic cages 
with softwood shavings.

Protocol for antipyretic activity

In this research, testing of antipyretic activity was carried out 
using a rat model of peptone-induced fever. Subsequently, rat 
were randomly into 32 groups with each group consisting of 
four. Group 1 acted as a negative control which was given 1%w/v 
PGA suspension and group 2 as a positive control was given a 
standard drug (paracetamol) at a dose of 150 mg/kg. Meanwhile, 
this research provided treatment using COI, AMI, AMCI, AAI, 
CPI, TII, ZOI, API, MCI and SCI in groups 3-32 with various 
doses, namely 100, 200 and 400 mg/kg respectively orally. Before 
experimenting, measurements of the initial rectal temperature 
were carried out using a rectal thermometer with a depth of 1.5 
cm in the rectum of each rat. Furthermore, 0.5 mL of peptone 
(5%w/v) in aqua pro injection was injected intra-peritoneally 
into each experimental mouse. Fever induction was confirmed 
by increasing the temperature of the rat by more than 0.5ºC.19 
The rectal temperature of the rat was measured again periodically 
at 1, 2, 3 and 4 hr after administering the plant infusion. The 
percentage reduction in fever was calculated using the following 
formula:

 

Where,

Z: rectal temperature of rat after fever induction.

Xn: rectal temperature of rat at 1, 2, 3 and 4 hr after administration 
of plant infusion.

N: rectal temperature of rat before fever induction (normal 
temperature).

Protocol for antioxidant activity

In this research, antioxidant activity testing was carried out using 
the 1,1-Diphenyl-2-Picrylhydrazyl (DPPH) method.20 A total of 
5 mg DPPH was dissolved in 100 mL methanol to obtain a stock 
solution with a concentration of 50 µg/mL. Furthermore, 250 mg 
each of COI, AMI, AMCI, AAI, CPI, TII, ZOI, API, MCI and 
SCI were dissolved in 25 mL of methanol, after which dilution 
was carried out to obtain various test concentrations including 
25, 50, 100, 200 and 400 µg/mL, as well as 2 mL of each solution, 
was mixed with 2 mL of DPPH stock solution until homogeneous 
and incubated at 30ºC for 30 min. Determination of antioxidant 

activity was carried out using a UV-Vis spectrophotometer at a 
wavelength of 515.50 nanometers and repeated three times. On 
the other hand, ascorbic acid with various concentrations (2, 4, 
6, 8 and 10 µg/mL) was used as a standard drug. The % of DPPH 
radical scavenging activity was calculated using the formula 
below:

 

Where:

Db= absorbance of the blank.

Ds= absorbance of the sample.

Statistical analysis

The results are presented in the form of mean±SEM with p<0.05 
considered significantly different. Furthermore, statistical 
analysis was carried out using a one-way Analysis of Variance 
(ANOVA) test and continued with a post hoc Tukey test using 
GraphPad Prism version 9.

RESULTS

The yield of the extract 

According to Table 1, AAI showed the highest yield percentage 
with an actual yield of 31.52 g (31.52%).

Phytochemical screening

The phytochemical screening of COI, AMI, AMCI, CPI, TII, ZOI, 
API, MCI and SCI revealed the presence of chemical constituents 
such as, flavonoids, phenolics, saponins and tannins, whereas 
AAI contained flavonoids, phenolics and tannins (Table 2).

Antipyretic activity

In this research, the potential antipyretic effect of ten medicinal 
plants originating from Tirtajaya was carried out using a rats 
model of peptone-induced fever. These medicinal plants are 
administered orally in the form of infusions (COI, AMI, AMCI, 
AAI, CPI, TII, ZOI, API, MCI and SCI) with various doses, 
respectively 100, 200 and 400 mg/kg. Additionally, paracetamol 
at a dose of 150 mg/kg was used as a positive control. The rectal 
temperature of the rats was recorded immediately at 0 hr, after 
45 min, all rats injected with peptone experienced fever with 
rectal temperatures ranging from 38.59±0.12 to 38.72±0.06ºC. 
Moreover, this research proceeded to monitor the rectal 
temperature of rats at 1, 2, 3 and 4 hr following the administration 
of the plant infusion. The results showed that COI, AMI, AMCI, 
AAI, CPI, TII, ZOI, API, MCI and SCI at various doses (100, 200 
and 400 mg/kg) were able to reduce the rectal temperature of 
peptone-induced fever rats significant (Figure 2). The results also 
showed that there was a significant percentage of fever inhibition 
in the treatment group given COI, AMI, AMCI, AAI, CPI, TII, 
ZOI, API, MCI and SCI when compared with the Negative 
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Control group (NC). Meanwhile, the standard drug paracetamol 
at a dose of 150 mg/kg showed a significant percentage of fever 
inhibition from 1-4 hr (Figure 3). This research showed that 
administration of COI, AMI, AMCI, AAI, CPI, TII, ZOI, API, 
MCI and SCI was able to reduce the rectal temperature of febrile 
rats induced by peptone which depends on dose and time.

Antioxidant activity

In this research, quantitative determination of antioxidant 
activity was carried out using the DPPH method, expressed as 
IC50, namely the concentration needed to inhibit fifty percent of 
DPPH free radicals.20 The antioxidant activities of COI, AMI, 
AMCI, AAI, CPI, TII, ZOI, API, MCI and SCI were carried 
out at different concentrations. Additionally, it was found that 

Figure 2: Effect of COI, AMI, AMCI, AAI, CPI, TII, ZOI, API, MCI and SCI on peptone-induced pyrexia in rats. A) COI; B) AMI; C) AMCI; D) AAI; E) CPI; F) TII; G) ZOI; H) 
API; I) MCI; J) SCI with doses for each plant of 100, 200 and 400 mg/kg. Data are presented as mean±SEM of 4 animals in each group. NC: Negative control; PCT 

150 mg/kg: Paracetamol dose 150 mg/kg.

Extract Actual yield (g) Yields (%)
COI 11.10 11.10
AMI 12.26 12.26
AMCI 12.83 12.83
AAI 31.52 31.52
CPI 25.00 25.00
TII 20.70 20.70
ZOI 19.60 19.60
API 13.90 13.90
MCI 18.30 18.30
SCI 13.50 13.50

Table 1:  Yields of COI, AMI, AMCI, AAI, CPI, TII, ZOI, API, MCI and SCI. the higher the extract concentration, the higher the percentage 
value of inhibition of DPPH. The findings indicate that one plant 
exhibits very strong Antioxidant Intensity (AAI), five plants show 
strong antioxidant intensity (AMCI, CPI, ZOI, API and SCI), two 
plants have medium antioxidant intensity (COI and MCI), one 
plant displayed weak antioxidant intensity (AMI) and one plant 
demonstrated very weak antioxidant intensity (TII). Notably, 
ascorbic acid exhibited very strong antioxidant intensity (Table 
3).

DISCUSSION

The hypothalamus regulates body temperature by maintaining a 
balance between heat production and heat loss through set-point 
control. However, under conditions such as infection, tissue 
damage, inflammation and various health issues, an elevated 
set-point may occur.21 When the set point increases, there is an 
increase in body temperature through active generation and 
retention of heat. Vasoconstriction also plays a role in helping 
reduce heat loss through the skin. In this way, the body matches 
the brain's blood temperature with the new set-point created 
by the hypothalamus.22 Moreover, during fever, there is also 
an increase in the formation of cytokines such as IL-(1β, 2, 6) 
and TNF-α.23 These cytokines will cause an increase in the 
thermoregulatory set point in the hypothalamus. In the early 
phase, the thermoregulatory response to these cytokines is 
believed to be mediated by the release of ceramide in the preoptic 
neuron area in the anterior hypothalamus.24 Meanwhile, in the 
slow response, PGE-2 formation occurs which is mediated by 
COX-2 and microsomal Prostaglandin E Synthase-1 (mPGES-1) 
in the arachidonic acid pathway in the endothelium of blood 



Indian Journal of Pharmaceutical Education and Research, Vol 59, Issue 1, Jan-Mar, 2025258

Gunarti, et al.: Evaluation of Antipyretic and Antioxidant Activities of Ten Indigenous Medicinal Plants of Tirtajaya



Indian Journal of Pharmaceutical Education and Research, Vol 59, Issue 1, Jan-Mar, 2025 259

Gunarti, et al.: Evaluation of Antipyretic and Antioxidant Activities of Ten Indigenous Medicinal Plants of Tirtajaya



Indian Journal of Pharmaceutical Education and Research, Vol 59, Issue 1, Jan-Mar, 2025260

Gunarti, et al.: Evaluation of Antipyretic and Antioxidant Activities of Ten Indigenous Medicinal Plants of Tirtajaya

vessels in the preoptic hypothalamus area.25 PGE-2 can cross 
the blood-brain barrier and act on EP-3 and EP-1 receptors on 
thermosensitive neurons, thereby triggering the hypothalamus 
to increase body temperature by encouraging increased heat 
generation and minimizing heat loss through the cAMP 
pathway.3,26,27

The induction of fever in rat through intra-peritoneal injection 
of peptone is associated with an elevation in prostaglandin 
production, specifically PGE-2. This subsequently leads to 
an increased set-point of the thermoregulation center in the 
hypothalamus.28 This is considered a useful experiment for the 
initial screening of plants as well as synthetic drugs to test their 
antipyretic effects.29,30 Based on the results, COI, AMI, AMCI, 

AAI, CPI, TII, ZOI, API, MCI and SCI have antipyretic activity 
in rat models of peptone-induced fever. This is believed to be 
caused by the content of secondary metabolite compounds 
contained in the infusions of these plants, including flavonoids, 
tannins and saponins (Table 2). Subsequently, flavonoid and 
tannin compounds are reported to inhibit pro-inflammatory 
mediators that cause fever, including IL-1β and 6 and TNF-α.31,32 
This compound is also reported to strongly inhibit the COX-2 
and 5-Lipoxygenase (5-LOX) enzymes which are involved in the 
production of eicosanoids in the arachidonic acid pathway.33,34 By 
inhibiting the COX-2 enzyme, PGE-2 synthesis will be reduced, 
which ultimately causes a decrease in fever temperature.35 On the 
other hand, saponin compounds are also reported to be able to 

Phytochemical 
compounds

Reagents Observation Results

COI AMI AMCI AAI CPI TII ZOI API MCI SCI
Flavonoids Zn+HCl (p) (+) Red (+) (+) (+) (+) (+) (+) (+) (+) (+) (+)

Mg+HCl (p)
Polyphenols 1% FeCl3 (+) Dark blue (+) (+) (+) (+) (+) (+) (+) (+) (+) (+)
Saponins Hot 

water+HCl
(+) Bubble (+) (+) (+) (-) (+) (+) (+) (+) (+) (+)

Tannins 1% Gelatin (+) White 
sediment

(+) (+) (+) (+) (+) (+) (+) (+) (+) (+)

Table 2:  Phytochemical screening of COI, AMI, AMCI, AAI, CPI, TII, ZOI, API, MCI and SCI.

Figure 3:  Antipyretic effect of COI, AMI, AMCI, AAI, CPI, TII, ZOI, API, MCI and SCI in rats model. A) COI; B) AMI; C) AMCI; D) AAI; E) CPI; F) TII; G) ZOI; H) API; I) 
MCI; J) SCI with doses for each plant of 100, 200 and 400 mg/kg. Data are presented as mean±SEM of 4 animals in each group. *p<0.05; **p<0.01; ***p<0.001; 

****p<0.0001 compared to the Negative Control (NC). PCT 150 mg/kg: Paracetamol dose 150 mg/kg.



Indian Journal of Pharmaceutical Education and Research, Vol 59, Issue 1, Jan-Mar, 2025 261

Gunarti, et al.: Evaluation of Antipyretic and Antioxidant Activities of Ten Indigenous Medicinal Plants of Tirtajaya

inhibit arachidonic acid metabolism, which ultimately causes a 
decrease in PGE-2 synthesis.36

During fever caused by inflammation, immune cells consume 
substantial oxygen for energy production, leading to the 
generation of excessive free radicals by mitochondria in the 
form of Reactive Oxygen Species (ROS) and Reactive Nitrogen 
Species (RNS).37,38 At high concentrations, these free radicals can 
cause oxidative stress which can damage all cell structures, hence 
causing even more serious diseases such as cancer, cardiovascular 
disease, aging, neurodegenerative and autoimmune disorders.37 
The human body possesses various mechanisms to counteract 
free radicals by generating antioxidants (free radical scavengers) 
but, during inflammation, the natural antioxidant production 
decreases.38 Therefore, antioxidants are needed from outside 
the body, one of which comes from food or medicinal plants.39 
Based on this research, it appears that several plant infusions 
tested showed antioxidant activity in vitro, either with very strong 
(AAI), strong (AMCI, CPI, ZOI, API and SCI), medium (COI 
and MCI) antioxidant intensity, weak (AMI) and very weak (TII). 
The antioxidant activity of these plant infusions is attributed to 
their flavonoid, tannin and saponin content. These components 
are reported to activate antioxidant enzymes, catalyze metal 
chelation, transfer free electrons, reduce α-tocopherol radicals 
and inhibit oxidase.40-43

CONCLUSION

In conclusion, the traditional use of infusions from Chromolaena 
odorata, Abelmoschus manihot, Annona muricata, Allium 
ascalonicum, Carica papaya, Tamarindus indica, Zingiber 
officinale, Abrus precatorius, Momordica charantia and 
Strobilanthes crispus to treat fever gained scientific validation for 
the first time, as shown by this research. The results showed that 
the infusion of ten medicinal plants exhibited antipyretic and 
antioxidant activity. The medicinal plants exhibited potential as 
novel antipyretic agents, offering an alternative to synthetic drugs 
with numerous hazardous side effects. Additionally, they have the 
potential to neutralize the excessive production of free radicals 
that occur during fever due to their antioxidant properties. 
However, there is a need for further research to find out the 
mechanism of action of the active compounds contained in these 
plants which act as antipyretics and antioxidants. Therefore, the 
results support the claim of the traditional use of ten medicinal 
plant infusions by the Tirtajaya people for the treatment of fever.
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ABBREVIATIONS

COI: Chromolaena odorata infusion; AMI: Abelmoschus 
manihot infusion; AMCI: Annona muricata infusion; AAI: 
Allium ascalonicum infusion; CPI: Carica papaya infusion; TII: 
Tamarindus indica infusion; ZOI: Zingiber officinale infusion; 

Table 3:  Percentage of inhibition of DPPH, IC50 and classification of antioxidants based on IC50 values for COI, AMI, AMCI, AAI, CPI, TII, ZOI, API, MCI 
and SCI at different concentrations compared with Ascorbic Acid (AA).

Sample Inhibition (%) IC50

(µg/mL)
Antioxidant 
intensity25 (µg/mL) 50 (µg/mL) 100 (µg/mL) 200 (µg/mL) 400 (µg/mL)

COI 45.26±1.52 46.64±0.74 48.80±1.25 51.83±1.24 58.30±0.68 149.88±1.41 Medium
AMI 19.19±1.47 23.92±0.71 30.30±1.04 37.78±0.88 51.23±0.73 369.57±1.66 Weak
AMCI 40.80±0.98 45.75±1.36 59.31±1.10 70.99±1.03 86.89±0.82 65.05±1.22 Strong
AAI 49.23±1.45 50.77±0.97 52.31±0.43 55.64±0.34 60.37±1.15 28.17±1.11 Very strong
CPI 47.80±0.80 48.05±0.62 53.30±0.71 56.14±0.73 60.42±0.73 61.75±1.19 Strong
TII 29.65±0.81 30.70±0.79 31.47±0.91 33.06±0.51 34.77±0.82 1555.43±1.19 Very weak
ZOI 47.47±0.61 49.32±0.70 52.30±0.82 56.53±0.84 63.43±0.81 63.06±1.29 Strong
API 47.67±0.60 48.57±0.88 50.40±0.86 56.20±1.33 65.90±0.98 79.31±1.40 Strong
MCI 42.58±0.78 47.00±0.83 48.85±0.88 52.88±0.30 60.81±0.35 145.35±1.22 Medium
SCI 46.61±0.79 49.35±0.84 51.88±0.57 55.22±0.86 64.74±0.64 77.09±1.00 Strong
Sample Inhibition (%) IC50

(µg/mL)
Antioxidant 
intensity2 (µg/mL) 4 (µg/mL) 6 (µg/mL) 8 (µg/mL) 10 (µg/mL)

AA 28.29±0.37 42.44±0.71 56.59±0.89 68.30±0.75 83.17±0.84 5.15±0.72 Very strong
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API: Abrus precatorius infusion; MCI: Momordica charantia 
infusion; SCI: Strobilanthes crispus infusion.

ETHICAL APPROVAL

This study protocol was approved by the Research Ethics 
Commission, Universitas Padjadjaran, Indonesia, with the 
following numbers: 1392/UN6.KEP/EC/2022 and 27/UN6.KEP/
EC/2023.

SUMMARY

This study aims to evaluate the antipyretic and antioxidant 
activity of ten indigenous medicinal plants of Tirtajaya, 
Karawang Regency, West Java, Indonesia. Antipyretic activity 
testing was carried out using the peptone-induced rat model, 
while antioxidant activity testing was carried out using the DPPH 
model. The results showed that the infusion of ten medicinal 
plants exhibited antipyretic and antioxidant activity. The results 
support the claim of the traditional use of ten medicinal plant 
infusions by the Tirtajaya people for the treatment of fever.

REFERENCES
1. Yimer T, Emiru YK, Kifle ZD, Ewunetei A, Adugna M, Birru EM. Pharmacological 

evaluation of antipyretic and antioxidant activities of 80% methanol root extract and 
derived solvent fraction of Echinops kebericho M. (Asteraceae) in mice model. BioMed 
Res Int. 2021; 2021:1-8. doi: 10.1155/2021/6670984.

2. Rakib A, Ahmed S, Islam MA, Haye A, Uddin SM, Uddin MM, et al. Antipyretic and 
hepatoprotective potential of Tinospora crispa and investigation of possible lead 
compounds through in silico approaches. Food Sci Nutr. 2020;8(1):547-56. doi: 
10.1002/fsn3.1339.

3. Nhung TT, Quoc LP. Analgesic and antipyretic activities of ethanol extract of Gardenia 
jasminoides Ellis fruits in mice. Trop J Nat Prod Res. 2023;7(10):4902-7. doi: 10.26538/
tjnpr/v7i10.27.

4. Ames NJ, Powers JH, Ranucci A, Gartrell K, Yang L, VanRaden M, et al. A systematic 
approach for studying the signs and symptoms of fever in adult patients: the fever 
assessment tool (FAST). Health Qual Life Outcomes. 2017;15(1):1-11. doi: 10.1186/
s12955-017-0644-6, PMID 28449675.

5. Alkandahri MY, Arfania M, Abriyani E, Ridwanuloh D, Farhamzah FL, Fikayuniar L, et 
al. Evaluation of antioxidant and antipyretic effects of ethanolic extract of Cep-cepan 
leaves (Castanopsis costata (Blume) A.DC). J Adv Pharm Educ Res. 2022;12(3):107-12. 
doi: 10.51847/twcOIyzqTM.

6. Tegegne BA, Alehegn AA. Antipyretic potential of 80% methanol extract and 
solvent fractions of   Bersama abyssinica Fresen. (Melianthaceae) leaves against 
yeast-induced pyrexia in mice. J Exp Pharmacol. 2023;15:81-91. doi: 10.2147/JEP.
S390825, PMID 36879895.

7. Przybyła GW, Szychowski KA, Gmiński J. Paracetamol - an old drug with new 
mechanisms of action. Clin Exp Pharmacol Physiol. 2021;48(1):3-19. doi: 
10.1111/1440-1681.13392, PMID 32767405.

8. Nhung TT, Quoc LP. Efficacy of black shallot extract in analgesic and antipyretic 
activities in experimental mice. Trop J Nat Prod Res. 2024;8(3):6609-16. doi: 10.26538/
tjnpr/v8i3.20.

9. Alkandahri MY, Sujana D, Hasyim DM, Shafirany MZ, Sulastri L, Arfania M, et al. 
Antidiabetic activity of extract and fractions of Castanopsis costata leaves on 
alloxan-induced diabetic mice. Pharmacogn J. 2021; 13(6s);Suppl:1589-93. doi: 
10.5530/pj.2021.13.204.

10. Ekor M. The growing use of herbal medicines: issues relating to adverse reactions 
and challenges in monitoring safety. Front Pharmacol. 2014;4:1-10. doi: 10.3389/
fphar.2013.00177, PMID 24454289.

11. Muzammil S, Neves Cruz J, Mumtaz R, Rasul I, Hayat S, Khan MA, et al. Effects of drying 
temperature and solvents on in vitro diabetic wound healing potential of Moringa 
oleifera leaf extracts. Molecules. 2023;28(2):1-13. doi: 10.3390/molecules28020710, 
PMID 36677768.

12. Magendiran M, Vijayakumar KK. Ethnobotanical survey of medicinal plants used 
by Malayali tribes in Jawadhu hills of Eastern Ghats, TamilNadu, India. J Med Herbs 
Ethnomed. 2022;8:7-11. doi: 10.25081/jmhe.2022.v8.7711.

13. Nuraeni E, Alkandahri MY, Tanuwidjaja SM, Fadhilah KN, Kurnia GS, Indah D, et 
al. Ethnopharmacological study of medicinal plants in the Rawamerta Region 
Karawang, West Java, Indonesia. Open Access Maced J Med Sci. 2022;10(A):1560-64. 
doi: 10.3889/oamjms.2022.10939.

14. Yuniarsih N, Hidayah H, Gunarti NS, Kusumawati AH, Farhamzah F, Sadino A, 
et al. Evaluation of wound-healing activity of hydrogel extract of Sansevieria 
trifasciata leaves (Asparagaceae). Adv Pharmacol Pharm Sci. 2023; 2023:1-10. doi: 
10.1155/2023/7680518, PMID 37675132.

15. Alkandahri MY, Maulana YE, Subarnas A, Kwarteng A, Berbudi A. Antimalarial 
activity of extract and fractions of Cayratia trifolia (L.) Domin. Int J Pharmacol Res. 
2020;12(sp1):1435-41. doi: 10.31838/ijpr/2020.SP1.218.

16. Alkandahri MY, Kusumiyati K, Renggana H, Arfania M, Frianto D, Wahyuningsih ES, et 
al. Antihyperlipidemic activity of extract and fractions of Castanopsis costata leaves 
on rats fed with high cholesterol diet. RASĀYAN J Chem. 2022;15(4):2350-58. doi: 
10.31788/RJC.2022.1547015.

17. Gunarti NS, Amara AN, Wulandari A, Widyaningsih A, Pangestu AD. Kumpulan 
tanaman obat di Kecamatan Tirtajaya. Yogyakarta: Jejak Pustaka; 2023.

18. Machmud E, Dharmautama M, Sutono E. Infusion of roselle flower (Hibiscus sabdariffa 
L.) as mouthwash decrease plaque on acrylic crown. Formerly J Dentofasial. 
2013;12(3):144-47.

19. Alkandahri MY, Sadino A, Pamungkas BT, Oktoba Z, Arfania M, Yuniarsih N, et 
al. Pharmacological evaluation of anti-inflammatory, antipyretic, analgesic and 
antioxidant activities of Castanopsis costata leaf fractions (water, ethyl acetate and 
n-hexane fractions): the potential medicinal plants from North Sumatra, Indonesia. 
Res Pharm Sci. 2024;19(3):251-66. doi: 10.4103/RPS.RPS_201_23, PMID 39035821.

20. Kusumawati AH, Farhamzah F, Alkandahri MY, Sadino A, Agustina LS, Apriana SD. 
Antioxidant activity and sun protection factor of Black Glutinous Rice (Oryza sativa 
var. glutinosa). Trop J Nat Prod Res. 2021;5(11):1958-61. doi: 10.26538/tjnpr/v5i11.11.

21. Franco-Trepat E, Guillán-Fresco M, Alonso-Pérez A, López-Fagúndez M, Pazos-Pérez 
A, Crespo-Golmar A, et al. Repurposing drugs to inhibit innate immune responses 
associated with TLR4, IL1 and NLRP3 signaling in joint cells. Biomed Pharmacother. 
2022;155:1-14. doi: 10.1016/j.biopha.2022.113671, PMID 36108390.

22. Seo J, Lee U, Seo S, Wibowo AE, Pongtuluran OB, Lee K, et al. Anti-inflammatory 
and antioxidant activities of methanol extract of Piper betle Linn. (Piper betle 
L.) leaves and stems by inhibiting NF-κB/MAPK/Nrf2 signaling pathways in 
RAW 264.7 macrophages. Biomed Pharmacother. 2022;155:1-11. doi: 10.1016/j.
biopha.2022.113734, PMID 36152408.

23. Zeng LH, Fatima M, Syed SK, Shaukat S, Mahdy A, Hussain N, et al. Anti-inflammatory 
and anti-oxidant properties of Ipomoea nil (Linn.) Roth significantly alleviates 
cigarette smoke (CS)-induced acute lung injury via possibly inhibiting the NF-κB 
pathway. Biomed Pharmacother. 2022;155:1-14. doi: 10.1016/j.biopha.2022.113267, 
PMID 36271539.

24. Mota CM, Madden CJ. Neural circuits mediating circulating interleukin-1β-
evoked fever in the absence of prostaglandin E2 production. Brain Behav Immun. 
2022;103:109-21. doi: 10.1016/j.bbi.2022.04.008, PMID 35429606.

25. Stewart MJ, Weaver LM, Ding K, Kyomuhangi A, Loftin CD, Zheng F, et al. Analgesic 
effects of a highly selective mPGES-1 inhibitor. Sci Rep. 2023;13(1):1-13. doi: 10.1038/
s41598-023-30164-3, PMID 36849491.

26. Ghauri MA, Iqbal L, Raza A, Hayat U, Atif N, Javeed A. In vivo anti-inflammatory, 
antipyretic, analgesic activity and in vitro anti-proliferative activity of aqueous 
methanolic extract of Euphorbia granulata Forssk. futur. Futur J Pharm Sci. 
2021;7(1):1-10. doi: 10.1186/s43094-021-00184-9.

27. Emon NU, Alam S, Rudra S, Haidar IK, Farhad M, Rana ME, et al. Antipyretic activity 
of Caesalpinia digyna (Rottl.) leaves extract along with phytoconstituent’s binding 
affinity to COX-1, COX-2 and mPGES-1 receptors: in vivo and in silico approaches. 
Saudi J Biol Sci. 2021;28(9):5302-9. doi: 10.1016/j.sjbs.2021.05.050.

28. Javed F, Jabeen Q, Aslam N, Awan AM. Pharmacological evaluation of analgesic, 
anti-inflammatory and antipyretic activities of ethanolic extract of Indigofera 
argentea Burm. f. J Ethnopharmacol. 2020;259:1-8. doi: 10.1016/j.jep.2020.112966, 
PMID 32418900.

29. Asante DB, Henneh IT, Acheampong DO, Kyei F, Adokoh CK, Ofori EG, et al. 
Anti-inflammatory, anti-nociceptive and antipyretic activity of young and old leaves 
of Vernonia amygdalina. Biomed Pharmacother. 2019;111:1187-203. doi: 10.1016/j.
biopha.2018.12.147, PMID 30841432.

30. Ali G, Islam NU, Qaim M, Ullah R, Jan MS, Shabbiri K, et al. 2-hydroxybenzohydrazide as 
a novel potential candidate against nociception, inflammation and pyrexia: in vitro, 
in vivo and computational approaches.  Inflammopharmacol. 2024;32(1):643-56. doi: 
10.1007/s10787-023-01356-0, PMID 37864684.

31. Ferraz CR, Carvalho TT, Manchope MF, Artero NA, Rasquel-Oliveira FS, Fattori V, et 
al. Therapeutic potential of flavonoids in pain and inflammation: mechanisms of 
action, pre-clinical and clinical data and pharmaceutical development. Molecules. 
2020;25(3):1-35. doi: 10.3390/molecules25030762, PMID 32050623.

32. Piazza S, Fumagalli M, Martinelli G, Pozzoli C, Maranta N, Angarano M, et al. 
Hydrolyzable tannins in the management of Th1, Th2 and Th17 inflammatory-related 
diseases. Molecules. 2022;27(21):1-25. doi: 10.3390/molecules27217593, PMID 
36364420.



Indian Journal of Pharmaceutical Education and Research, Vol 59, Issue 1, Jan-Mar, 2025 263

Gunarti, et al.: Evaluation of Antipyretic and Antioxidant Activities of Ten Indigenous Medicinal Plants of Tirtajaya

33. Rathee P, Chaudhary H, Rathee S, Rathee D, Kumar V, Kohli K. Mechanism of action 
of flavonoids as anti-inflammatory agents: a review. Inflamm Allergy Drug Targets. 
2009;8(3):229-35. doi: 10.2174/187152809788681029, PMID 19601883.

34. Alkandahri MY, Berbudi A, Subarnas A. Active compounds and antimalaria properties 
of some medicinal plants in Indonesia - a review. Syst Rev Pharm. 2018;9(1):64-9. doi: 
10.5530/srp.2018.1.13.

35. Abidoye EO, Aplakah I. Antinociceptive and antipyretic properties of ethanol extract 
of Oryza bathii (Poaceae) in Wistar rats. Sokoto J Vet Sci. 2017;15(2):43-8. doi: 10.4314/
sokjvs.v15i2.6.

36. Borgi W, Recio MC, Ríos JL, Chouchane N. Anti-inflammatory and analgesic 
activities of flavonoid and saponin fractions from Zizyphus lotus (L.) Lam. S Afr J Bot. 
2008;74(2):320-24. doi: 10.1016/j.sajb.2008.01.009.

37. Engwa GA, EnNwekegwa FN, Nkeh-Chungag BN. Free radicals, oxidative 
stress-related diseases and antioxidant supplementation. Altern Ther Health Med. 
2022;28(1):114-28. PMID 32827401.

38. Ding M, Bao Y, Liang H, Zhang X, Li B, Yang R, et al. Potential mechanisms of 
formononetin against inflammation and oxidative stress: a review. Front Pharmacol. 
2024;15:1-15. doi: 10.3389/fphar.2024.1368765, PMID 38799172.

39. Lima TC, Matos SS, Carvalho TF, Silveira-Filho AJ, Couto LP, Quintans-Júnior LJ, et al. 
Evidence for the involvement of IL-1β and TNF-α in anti-inflammatory effect and 
antioxidative stress profile of the standardized dried extract from Miconia albicans 
Sw. (Triana) leaves (Melastomataceae). J Ethnopharmacol. 2020;259:1-14. doi: 
10.1016/j.jep.2020.112908, PMID 32387231.

40. Farhamzah F, Kusumawati AH, Alkandahri MY, Hidayah H, Sujana D, Gunarti NS et al. 
Sun protection factor activity of Black Glutinous Rice emulgel extract (Oryza sativa 
var glutinosa). Indian J Pharm Educ Res. 2022;56(1):302-10. doi: 10.5530/ijper.56.1.36.

41. Tong Z, He W, Fan X, Guo A. Biological function of plant tannin and its application in 
animal health. Front Vet Sci. 2022;8:1-7. doi: 10.3389/fvets.2021.803657.

42. Khan MI, Karima G, Khan MZ, Shin JH, Kim JD. Therapeutic effects of saponins for the 
prevention and treatment of cancer by ameliorating inflammation and angiogenesis 
and inducing antioxidant and apoptotic effects in human cells. Int J Mol Sci. 
2022;23(18):1-15. doi: 10.3390/ijms231810665.

43. Alkandahri MY, Yuniarsih N, Berbudi A, Subarnas A. Antimalaria activities of several 
active compounds from medicinal plants. Pharmacogn J. 2022;14(1):245-52. doi: 
10.5530/pj.2022.14.30.

Cite this article: Gunarti NS, Alkandahri MY, Wahyuningsih ES, Agustina P, Mursal ILP, Hidayah H, Nurviana V. Evaluation of Antipyretic and Antioxidant 
Activities of Ten Indigenous Medicinal Plants of Tirtajaya, Karawang Regency, West Java, Indonesia. Indian J of Pharmaceutical Education and Research. 
2025;59(1):252-63.


