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ABSTRACT
Objective: This study aimed to determine the antipyretic activity of the infusion of centella (Centella asiatica (L.) Urban) herb, based on empirically
usage of Indonesian people.

Methods: Antipyretic activity assay was conducted to Swiss-Webster mice, which induced by diphtheria-pertussis-tetanus (DPT) vaccine with
paracetamol as positive control.

Results: Centella herb was contained tannins, flavonoids, monoterpenoids, sesquiterpenoids, triterpenoids, steroids, and saponins. The antipyretic
activity of centella infusion has a ratio 1:44.6, compare to paracetamol.
Conclusion: Antipyretic activity of centella herbs was predicted due to its secondary metabolites.
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INTRODUCTION

Methods

Centella (Centella asiatica (L.) Urban), known as Indian
pennywort or Asiatic pennywort, is a perennial plant and herbaceous
in family Apiaceae [1]. The people of Java and Indonesia use this herb
as phytomedicines [2] to treat infection, inflammation, poison, fever,
laxative, leprosy, virus, wound healing, strengthens the body's tissue
structure, and brain tonic [3]. This herb also has adaptogens activity,
i.e. reduce stress reactions in the alarm phase and provide a certain
degree of safety against long-term stress [4], enhancing memory, and
treatment of skin diseases and nervine disorders [2].

Samples preparation

Flavonoids, glycosides, tannins, alkaloids, triterpenes, steroids, and
saponins are identified in centella extracts [5]. Asiatic acid,
asiaticoside, and madecassoside are the major constituents, which
responsible for pharmacological activities, beside flavonoids and
terpenoids [6]. Indonesian people use centella as an antipyretic, i. e
30-60 g of fresh herbs boiled in 600 ml of water to produce 200 ml
of dilute water extract. This extract was consumed until the
symptoms is reduced [3]. This study aimed to determine the
antipyretic activity of the infusion of centella herb, based on the
empirically usage of Indonesian people.

Centella herbs were extracted with distilled water in an infusion
apparatus for 15 min at 90 °C. Phytochemical screening for
secondary metabolites in simplicia and infusion was conducted with
Tiwari et al. method. This method was conducted with specific
reagents to detect alkaloids, flavonoids, polyphenols, tannins,
monoterpenoids, terpenoids, steroids, quinones, and saponins [7].
Antipyretic activity assay

Materials

Antipyretic activity was determined by modifying method which
described by Saptarini and Deswita [8]. The mice were divided into
five groups (n = 5). Basal rectal temperatures were measured by
introducing a 1.5 cm digital thermistor thermometer (Model MT101, N and B Medical). Pyrexia was induced by injecting 0.1 ml of
DPT vaccine subcutaneously. After 4 h of DPT vaccine injection, all
mice were treated orally with (I) 2% PGA (Arabic gum suspension);
(II) paracetamol 1.3 mg/20 g BW; (III) centella infusion 58.5 mg/20
g BW; (IV) centella infusion 117 mg/20 g BW; and (V) centella
infusion 234 mg/20 g BW. The rectal temperatures of the
hyperpyrexic mice were measured each 30 min for 3.5 h [9].

Centella herb was collected from Manoko, West Java, Indonesia, and
identified by Plant Taxonomy Laboratory, Faculty of Mathematics
and Natural Sciences, Universitas Padjadjaran, Indonesia.

Data were presented as mean±standard deviation. Data were
analyzed by one-way ANOVA followed by Newman-Keuls. Values
were considered statistically significant at α<0.05.

DPT vaccine was purchased from PT. Biofarma, Indonesia.
Paracetamol with pharmaceutical-grade was purchased from China.
All chemicals with analytical grade were purchased from Merck, i.e.
ferric chloride, hydrochloric acid, sodium hydroxide, sodium acetate,
n-hexane, methanol, chloroform, sulfuric acid, glacial acetic acid,
ethanol, ether, and Mayer, Dragendorff, and Bouchardat reagent.

Empirically, 30-60 g of fresh centella herbs were boiled with water
to produce 200 ml of infusion, which was used as an antipyretic folk
medicine [3]. In this study, the doses of centella herb were 22.5, 45,
and 90 g. The dose was multiplied by the conversion factor for mice,
i.e. 0.0026. So the doses of centella herb for mice were 58.5, 117, and
234 mg/20 g BW. A total of 30 g of centella herb simplicia was
infundated with 100 ml of water produced a 78 ml of liquid infusion,
so the concentration was 0.38 g/ml. Centella infusion was blackishgreen in color with slightly centella fragrant. Based on the
calculations, the infusion volume, which given to groups III, IV, and V
were 0.154, 0.308, and 0.616 ml, respectively.

MATERIALS AND METHODS

Swiss mice (18-25 g) was obtained from Center for Biological Sciences,
Institute of Technology Bandung, Indonesia. The animals were kept in
clean cages and fed with standard pellet diet with ad libitum water for
seven days to acclimatize. The procedure of antipyretic activity assay
had been approved by the Research Ethical Committee of the Faculty
of Medicine, Universitas Padjadjaran, Indonesia.

Statistical analysis

RESULTS AND DISCUSSION
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The results of phytochemical screening showed that the secondary
metabolites of infusion were the same as simplicia, i.e. tannins,
flavonoids, monoterpenoids, sesquiterpenoids, triterpenoids,
steroids, and saponins. This result showed that secondary
metabolites in simplicia were completely extracted in infusion and
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heating during infundation does not damage the secondary
metabolites. The result was in accordance with the literature [5].
Infundation was chosen as the extraction method because adjusted
to boiling, which is empirically carried out in the community [3].

Fig. 1: Antipyretic activity of centella infusion

The DPT vaccine causes fever, even up to 41 °C, due to the whole-cell
Bordetella pertussis [10]. The DPT vaccine increased all mice rectal
temperature and produced an increasing time-dependent on the
mice rectal temperature, from normal (36.6±0.2 °C) to 38.9±0.3 °C,
after 4 h of DPT vaccine injection (fig. 1). Paracetamol is potent
antipyretic and analgesic, which inhibits cyclooxygenase isoform
selectively in the central nervous system to inhibit PGE2 synthesis to
achieve its antipyretic activity [11]. Paracetamol as a positive
control was reduced the mice rectal temperature, from 39.1±0.1 °C
after 4 h of DPT vaccine injection to 36.8±0.2 °C after 3.5 h of drug
treatment. There was a decreased temperature of 2.3 °C due to the
paracetamol action (fig. 1).

The dose of 234 mg/20 g BW gave the fastest temperature
reduction, i.e. 1 h after infusion treatment. The dose of 58.8 mg/20 g
BW produced the same temperature reduction pattern as
paracetamol 1.3 mg/20 g BW. The antipyretic activity of centella
infusion has a ratio of 1: 44.6, compare to paracetamol. All centella
infusions can lower the rectal temperature back to the basal rectal
temperature with a decrease in temperature almost the same as
paracetamol after 3.5 h of infusion, i.e. 2.1-2.3 °C (fig. 1). Centella
infusion activity was dose-independent. It was observed that the
increased dose was not proportional to the decreased rectal
temperature. Statistical analysis showed no significant difference in
all test groups (α>0.05).

There is no single chemical compound is responsible for the
medicinal properties of plant-based drugs. The synergic action is
caused by the presence of other chemical compounds in the plant.
Terpenoids [12, 13], triterpenoids [14], tannins [14, 15], saponins
[13], flavonoids, and steroids [12-15] may be responsible for
antipyretic activity in plants. The phenolic compounds, such as
tannins and flavonoids, are an inhibitor of arachidonic acid
peroxidation, which results in the reduction of prostaglandin levels,
thus reducing fever and pain [16]. The antipyretic activity of
flavonoids may be caused by involving in inhibition of PGE2
synthesis and suppress the tumor necrosis factor-α [17]. Steroids
change pyrogen release from leukocytes; the alterations in steroid
balance influence normal temperature regulation and contribute to
fevers [18]. The antipyretic action of the medicinal plant may be
through the inhibition of PGE production, leading to suppression of
increased plasma levels [2].

CONCLUSION

Centella herb infusion was provided an antipyretic activity
equivalent to paracetamol. There was no significant difference
between three doses of centella infusion.
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