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Abstract  

The leaves of Litsea elliptica have been traditionally claimed to be beneficial for the treatment of headaches, fever, 

itch, stomach ulcers, and cancer. This present study investigates the anti-inflammatory, analgesic, and antipyretic 

activities of the mature and young leaves of L. elliptica extracted via maceration (MACE) and microwave-assisted 

extraction (MAE) in animal models using adult male Wistar albino rats. Anti-inflammatory activity was assessed via 

carrageenan-induced paw oedema and xylene-induced ear oedema assays. Analgesic activity was determined using 

formalin-induced paw flinching test and acetic acid-induced writhing test. The brewer’s yeast-induced pyrexia assay was 

employed to determine the antipyretic properties of the extracts. The extraction methods did not influence the activity of 

mature leaf extracts across all the assays conducted. However, MAE seemed to enhance the anti-inflammatory and 

analgesic activities of young leaf extracts. Treatment with both mature and young leaf extracts attenuated inflammation, 

pain, and fever in the animal models at varying degrees of inhibition. Overall, our current findings highlighted the 

potential of L. elliptica leaves as novel anti-inflammatory, analgesic, and antipyretic agents. 
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Introduction 

Traditional medicine is often viewed as pre-

scientific and inferior to allopathic medicine [1]. 

However, the early framework of many medical 

innovations, drugs, and pharmaceuticals today was 

derived from traditional medicinal knowledge, 

including notable drugs such as aspirin [2], artemisinin 

[3], vinblastine, and vincristine [4]. This highlights the 

importance of traditional medicine and indigenous 

knowledge in guiding novel drug discovery. The local 

communities of Brunei Darussalam are not unfamiliar to 

the use of traditional medicine for the treatment of 

diseases. Despite access to free healthcare system, many  

 

locals are still inclined to seek treatment from traditional 

healers known as “Orang pandai”, who specialise in 

“Ubat kampung” or “Berubat kampung”, which is a 

traditional Malay medicinal practice that combines the 

use of various medicinal plants and incantations as part 

of the healing process [5,6]. Several literatures have 

documented the medicinal plants employed in these 

practices [6,7], and Litsea elliptica Blume is among the 

listed species [8]. 

L. elliptica, locally known as “Pawas” in Brunei 

Darussalam, is a large tropical tree that can grow up to 

45 m in height and 80 cm in diameter and is typically 
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found in primary and secondary lowland forests of 

Southeast Asia [9]. The leaves are elliptic or elliptic 

oblong in shape, thinly coriaceous, midrib sunken 

above, and glabrous on both surfaces [10]. The lower 

surface of mature leaves appears whitish, while in young 

leaves it is reddish-brown (Figure 1). The aromatic 

scent of L. elliptica leaves has led to its use in certain 

culinary applications in Brunei and Thailand. The young 

leaves are often consumed raw or lightly blanched and 

are enjoyed by the Bruneians as a delectable side dish 

known as “Ulam” [11]. In Thailand, they are used as a 

flavoring ingredient in a local spicy dipping sauce called 

“Nam Prik” [12]. In addition to its culinary use, different 

parts of the plant have been utilised by various ethnic 

groups across the region to treat a wide range of ailments 

[13]. In Indonesia, the Talang Mamak ethnic group 

applied L. elliptica leaf paste on the forehead to alleviate 

headaches [14] whereas the local community of 

Melanau in Sarawak applied the leaf poultice over the 

abdominal areas to relieve bloating and flatulence in 

babies and children [15]. A similar practice was also 

observed in traditional Thai medicine, using the bark of 

L. elliptica instead to treat flatulence [16]. Nevertheless, 

in general, the leaves of L. elliptica were traditionally 

claimed to be beneficial for the treatment of headaches, 

fever, itch, stomach ulcers, and cancer [8,17].

  

 

Figure 1 Mature and young leaves of L. elliptica collected from Bukit Udal, Tutong, Brunei Darussalam. The leaves are 

elliptic to elliptic-oblong, thinly coriaceous, and glabrous on both surfaces, with the lower surface appearing whitish in 

mature leaves and reddish-brown in young leaves. 

 

Despite the wide use of L. elliptica in traditional 

medicine, investigations on the potential therapeutic 

application of the species are relatively limited 

compared to those of the other species within the Litsea 

genus. Nevertheless, past investigations revealed some 

pharmacological activities for different parts of the 

plant, whereby its crude extracts and essential oils were 

shown to possess antimutagenicity [18], antioxidant 

[17,19-21], antimicrobial [19-22], and anti-alpha 

glucosidase properties [16]. Toxicity studies on the 

essential oil of L. elliptica leaves reported that the 

essential oil was of no toxicity concern [23-25]. 

The biological activities of plants are often 

associated with their phytochemical compositions, 

hence, recent studies on L. elliptica have focused on 

establishing the phytochemical profile of its extracts. 

The chemical constituents of different parts of L. 

elliptica vary significantly, with approximately 49 

compounds identified thus far [16,17,26]. The major 

groups isolated from shoots, barks, branchlets, young 

leaves, and mixed leaves include flavonoid glycosides, 

alkaloids, fatty acids, fatty acid esters, phenolic 

compounds, coumaran, and vitamin E. These 

compounds have been associated with various health-

promoting properties, including anti-inflammatory and 

analgesic activities [17], supporting its numerous ethno-

pharmacological applications whilst forming a basis for 

further exploration. Nonetheless, the effects of mature 
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and young leaf extracts of L. elliptica on inflammation, 

pain, and fever remain largely unknown.  

Plant species under the genus Litsea have been 

valued for their therapeutic properties against 

inflammation, pain, and fever. Numerous studies have 

supported their anti-inflammatory and analgesic claims, 

such as L. cubeba, L. japonica, L. salicifolia, L. 

glutinosa, L. guatemalensis, L. monopetala, and L. 

glaucescens, as they have been revealed to have 

significant inhibitory effects in both in vitro and in vivo 

assays [27,28]. Although several species of Litsea, such 

as L. glutinosa, L. cubeba., L. pungens, L. elliptica, L. 

khasyana, and L. laeta have been claimed to treat fever 

[27,28], to date, only the crude leaf extract of L. 

glutinosa has been studied for its fever-reducing 

property [29]. Building upon the growing body of 

research on the Litsea genus, this present study aims to 

investigate the efficacy of L. elliptica mature and young 

leaf extracts in suppressing swellings in carrageenan- 

and xylene-induced oedema models, pain in formalin- 

and acetic acid-induced pain models, and fever in 

brewer’s yeast-induced pyrexia model.  

 

Materials and methods 

Chemicals 

Ethyl alcohol, absolute (denatured) (6923) and 

formaldehyde solutions (3955) were purchased from 

Reagents Duksan. λ - carrageenan, plant 

mucopolysaccharide (22049-25G-F), acetic acid 

(glacial) (100063), and xylene (214736) were from 

Sigma Aldrich. Both diclofenac sodium (Voren ®) and 

paracetamol (Duopharma) were obtained from local 

pharmacies, whereas brewer’s yeast was obtained from 

a local supermarket. Ketamine and xylazine were 

purchased from local veterinaries. 

 

Plant collection, identification, and drying 

Mature and young leaves of L. elliptica Blume 

were collected in June 2023, from Bukit Udal, Tutong, 

Brunei Darussalam. The samples were identified and 

authenticated by the Assistant curator and Botanist from 

Universiti Brunei Darussalam Botanical Research 

Centre (UBD BRC), and a voucher specimen (Reference 

no: B019661, BRUN 5031) was deposited in IBER BRC 

Herbarium. The collected mature and young leaves were 

separated based on the size and the colour of the lower 

surface of the leaves. They were then thoroughly 

cleaned, shade-dried at room temperature (25 - 28 °C) 

until constant weight was achieved and pulverised using 

a domestic blender (Sharp EM-130 WH, Malaysia). The 

grounded coarse samples were stored at room 

temperature in airtight containers until use. 

 

Preparation of ethanol extracts 

Maceration (MACE) 

The pulverised mature and young leaves of L. 

elliptica were soaked in 75% ethanol at a weight-to-

volume (w/v) ratio of 1:25 for 3 days at room 

temperature with constant agitation at 140 rpm using an 

orbital shaker (Joan Lab OS-20, Indonesia) [30,31]. The 

resulting mixtures were vacuum filtered through 

Whatman No. 1 filter paper, and the ethanol was 

removed under reduced pressure using a rotary 

evaporator (IKA RVS, imLab, France) at 50 °C. The 

residual extracts were then oven-dried at 40 °C until a 

constant weight of crude extract was achieved. The 

dried extracts (Figure 2) were sealed and stored at 4 °C 

until further analysis. 

 

Microwave-assisted extraction (MAE) 

The powdered mature and young leaves were 

extracted using 75% ethanol at a ratio of 1:25 (w/v). The 

extractions were carried out using a domestic 

microwave oven (Toshiba ER-SGS20 (K), Malaysia) at 

540 W for a total irradiation time of 15 min [30], 

consisting of 10 cycles of 1 min 30 s irradiation followed 

by 1 min cooling. The cooling was performed by 

submerging the extraction flask in a water bath at room 

temperature (25 - 28 °C). During each cooling interval, 

the temperature was monitored to ensure it remained 

below 70 °C. The mixture was then vacuum filtered 

through Whatman No. 1 filter paper, and the ethanol was 

evaporated from the filtrate under reduced pressure 

using a rotary evaporator at 50 °C. The collected 

residues were further dried in an oven at 40 °C until a 

constant weight of crude extract was achieved. The 

remaining extracts (Figure 2) were collected and stored 

at 4 °C until further use.
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Figure 2 Crude ethanolic extracts of L. elliptica mature and young leaves obtained via MACE and MAE.  

 

Extraction yield analysis 

The weight of the total pulverised sample before 

extraction and the weight of the final crude extract after 

oven drying were recorded. The percentage yield of each 

extract was then determined using the following formula 

[32]. 

 

Percentage yield of extract = 
Crude extract weight (g)

Pulverised dried leaves (g)
 ×100 

 

Experimental animal housing and groupings 

Adult male Wistar albino rats, aged 10 - 12 weeks 

and weighing between 300 - 400 g were obtained from 

the Universiti Brunei Darussalam animal facility. The 

animals were maintained under standard laboratory 

conditions (room temperature 25 ± 2 °C; relative 

humidity 55% - 60%, 12 h light/dark cycle). The rodents 

were fed a standard diet of rodent pellets (Altromin 

1314, 10 mm pellets: Altromin Spexialfutter GmbH, 

Lage, Germany) and water ad libitum. The experimental 

study involving animals was approved by the Universiti 

Brunei Darussalam Animal Research Ethics Committee 

Ref file: UB/FOS/E2(J) dated 02 May 2023.  

Repeated Measures ANOVA: Within-Between 

Interaction performed using GPower 3.1 was used to 

estimate the sample size for each assay. The power 

analysis indicated that at least 6 rats (n = 6) were 

required per group to achieve statistically reliable 

results. The rodents were randomly assigned to 10 

treatment groups, each receiving their respective 

treatment orally. All dosages were calculated based on 

the animals’ body weight (b.w.), expressed in mL/100 g 

b.w. or mg/kg b.w. The treatment groups and their 

respective dosages were as follows:

Negative control (NC) : Received 1 mL/100 g b.w. 

of sterile saline. 

Positive control (PC): Received standard reference 

drugs as described in the respective subsections for each 

assay. 

MMACE400: Received 400 mg/kg b.w. of mature 

L. elliptica leaf extract obtained by MACE. 

MMACE50: Received 50 mg/kg b.w. of mature L. 

elliptica leaf extract obtained via MACE. 

MMAE 400: Received 400 mg/kg b.w. of mature 

L. elliptica leaf extract obtained via MAE. 

MMAE50: Received 50 mg/kg b.w. of mature L. 

elliptica leaf extract obtained via MAE. 

YMACE400: Received 400 mg/kg b.w. of young 

L. elliptica leaf extract obtained via MACE. 

YMACE50: Received 50 mg/kg b.w. of young L. 

elliptica leaf extract obtained via MACE. 

YMAE 400: Received 400 mg/kg b.w. of young L. 

elliptica leaf extract obtained via MAE. 

YMAE50: Received 50 mg/kg b.w. of young L. 

elliptica leaf extract obtained via MAE. 

 

Anti-inflammatory effect assessments 

Carrageenan-induced paw oedema model 

The carrageenan-induced paw oedema assay was 

performed as previously described by Mansouri et al. 

[33] with minor modifications. At 1 h post-treatment, 

paw oedema was induced by subcutaneously (s.c.) 

injecting 100 µL of 1% λ-carrageenan suspended in 

sterile saline into the plantar surface of the right hind 

paw. PC group received 10 mg/kg b.w. of diclofenac 

sodium. The progression of oedema was monitored by 

measuring paw volume at 0, 1, 2, 3, 4, and 5 h using a 

plethysmometer (Muromachi MK-101P, Japan). The 
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degree of oedema (mL) was determined by calculating 

the difference in the volume of the right hind paw 

between 0 h and 1, 2, 3, 4, and 5 h following oedema 

induction. A reduced increase in paw volume compared 

to the NC group at each time point was interpreted as an 

anti-inflammatory activity. 

 

Xylene-induced ear oedema model 

An established method previously described by 

Soliman et al. [34] was employed in this study with 

slight modifications. At 1 h post-treatment, acute ear 

oedema was induced by topically applying 30 µL of 

absolute xylene to the right ear lobe, where 15 µL was 

applied to the anterior surface and another 15 µL to the 

posterior surface. The left ear lobe was left uninduced 

and served as the reference ear. PC group received 

diclofenac sodium at 150 mg/kg b.w. At 2 h post-

oedema induction, the rats were anesthetized via 

intraperitoneal (i.p.) injection of a combination of 

ketamine (80 mg/kg b.w.) and xylazine (8 mg/kg b.w.) 

[35]. Circular punch biopsy specimens (6 mm diameter) 

were collected from approximately the same site on both 

ears using a single-hole punch and weighed using an 

analytical balance (Shimadzu ATX224, Japan). The 

degree of ear oedema was quantified by calculating the 

difference in tissue weight (mg) between the oedema-

induced right ear and the uninduced reference left ear. A 

smaller weight difference compared to the NC group 

was taken as an indication of anti-inflammatory effects. 

 

Analgesic effect assessments 

Formalin-induced paw flinching model 

The formalin-induced paw flinching assay 

described by Roca-Vinardell et al. [36] was adopted to 

evaluate the analgesic activity of mature and young L. 

elliptica leaf extracts [36]. To allow acclimatization, rats 

were individually placed in transparent chambers 

(26×17×16 cm3) for 1 h before treatment. At 30 min 

post-treatment, 50 µL of 5% formalin suspended in 

sterile saline was injected via s.c. route into the plantar 

surface of the right hind paw of the rats. The PC group 

received paracetamol at a dose of 150 mg/kg b.w [36]. 

The animals then immediately returned to the chamber 

for a 1 h observation period. A camera was positioned 

in front of each chamber to record the paw-flinching 

behaviour. The number of flinches of the affected paw 

was observed in 2 phases: The early phase (Phase 1), 

occurring from 0 to 10 min post-injection, and the late 

phase (Phase 2), from 10 - 60 min post-injection. A 

lower number of flinches relative to the NC group in 

either phase was considered indicative of analgesic 

activity. 

 

Acetic acid-induced body writhing model 

The analgesic activity of the extracts was 

evaluated using the acetic acid-induced body writhing 

assay, as described by Rashid et al. [37], with slight 

modifications. Rats were acclimatized in transparent 

chambers (26×17×16 cm3) for 1 h prior to treatment. At 

30 min post-treatment, 1 mL/100 g b.w. of 0.7% acetic 

acid suspended in sterile saline was i.p. administered to 

induce pain-like behaviour, which manifested as 

characteristic body writhing. The animals were then 

returned to their chambers for observation. PC group 

received diclofenac sodium at 10 mg/kg b.w. A camera 

was positioned in front of the chamber to record the 

observations. The number of body writhes (n) was 

counted over a 15 min observation period, with a smaller 

number of writhes relative to the NC group reflecting 

analgesic activity. 

 

Antipyretic effect assessments 

Brewer’s yeast-induced pyrexia model 

The brewer’s yeast-induced pyrexia method was 

adopted in this study as previously described by Forkuo 

et al. [38] with slight modifications. The normal rectal 

temperature ( RT0)  was measured using a lubricated 

digital thermometer (Omron MC-343F, Japan) before 

induction. Pyrexia was induced by i.p. injection of 

brewer’s yeast suspended in sterile saline at a dose of 

135 mg/kg b.w. After the induction, rectal temperature 

was measured at 1 h intervals over a 4 h period to 

monitor the development of fever. Rats that exhibited an 

increase in rectal temperature of ≥ 0.5 °C compared to 

their RT0  were considered pyretic, and only these 

animals were selected to receive treatment. Following 

treatment administration, rectal temperature was 

recorded at hourly intervals for 4 h 

(RT1, RT2, RT3 and RT4). PC group received 150 mg/kg 

b.w. of paracetamol. The change in rectal temperature at 

each time point ( ∆RTn ) was determined using the 

following formula.   
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∆RTn = RTn − RT0  

 

where, ∆RTn = change in rectal temperature at hour n (n 

= 1, 2, 3 and 4), RTn = rectal temperature at hour n (n = 

1, 2, 3, and 4), RT0  = normal rectal temperature. A 

smaller ∆RTn relative to the NC group was interpreted 

as the antipyretic activity of the treatment. 

 

Statistical analysis 

All data in this study were statistically analysed 

using Origin 2024 (OriginLab Corporation 

Northampton, MA, USA) and expressed as mean ± 

standard deviation (SD). One-way ANOVA followed by 

Tukey’s test was carried out to compare the differences 

between treatment groups at each time point or phase, 

whereby p ≤ 0.05 was considered significant. 

 

Results and discussion 

In the present study, mature and young leaves of 

L. elliptica were extracted using 2 methods of 

extraction, MACE and MAE. To ensure comparability, 

identical parameters were applied to both methods, 

including solvent (ethanol), the concentration of solvent 

(75%), and the sample/solvent ratio (1:25). The 

extraction method did not appear to significantly 

influence the efficacy of mature leaf extracts, as both 

MACE and MAE yielded similar results and 

demonstrated a dose-dependent inhibition across all 

assays. In contrast, for young leaf extracts, MAE 

exhibited potent anti-inflammatory and analgesic 

effects, whereas MACE was more effective in the 

antipyretic assay. Interestingly, young leaf extracts 

generally did not demonstrate a consistent dose-

dependent response and often demonstrated better 

efficacy at a lower dose. Nonetheless, treatment with 

mature and young leaf extracts of L. elliptica at varying 

degrees ameliorated oedema, reduced pain responses, 

and lowered fever in acute inflammation, analgesic, and 

pyretic models. 

 

Anti-inflammatory activity of L. elliptica 

mature and young leaf extracts in acute 

inflammation models 

Typical manifestations of acute inflammation 

induced by 1% λ-carrageenan, include redness (Figure 

3) and a time-dependent increase in paw volume 

(Figure 4). These symptoms were observed in all 

treatment groups, indicating successful development of 

oedema. A maximum degree of paw oedema was 

recorded in NC at 0.46 ± 0.049 mL. Treatments with PC 

and L. elliptica mature and young leaf extracts mitigated 

inflammation, as indicated by reduction in redness and 

paw volume compared to NC group. Rats treated with 

mature leaf extracts showed a dose-dependent inhibition 

(Figure 4(a)). MMACE400 significantly (p ≤  0.05) 

impeded oedema progression from 2 h onwards, in 

which an oedema degree of only 0.13 ± 0.072 mL was 

observed by the end of the assay. MMACE50, 

MMAE400, and MMAE50 suppressed oedema 

significantly (p ≤  0.05) from 4 h onwards. Rats that 

were treated with young leaf extracts, except for 

YMACE50, significantly (p ≤ 0.05) hampered oedema 

development from 3 h onwards (Figure 4(b)). 

YMACE50 was only able to suppress oedema from 4 h 

onwards significantly. Noteworthily, at 5 h post-

induction, paw volume reduction was markedly great in 

YMACE400 and YMAE50 groups, measuring at only 

0.11 ± 0.054 and 0.02 ± 0.012 mL, respectively. 

Treatment with YMAE50 exhibited the most 

pronounced effect, reducing paw oedema by 96% 

relative to NC, whereas PC achieved only a 63% 

reduction by the end of the assay.
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Figure 3 The anti-inflammatory effects of L. elliptica mature and young leaf extracts at 50 and 400 mg/kg b.w. on 

carrageenan-induced paw oedema in Wistar rats. (a) Lateral and (b) palmar views of paw swelling were captured at 5 h 

post-induction. Diclofenac sodium (10 mg/kg b.w.) served as PC, while sterile saline (1 mL/100 g b.w.) was administered 

as the NC. 

 

 

Figure 4 Degree of paw oedema (mL) following treatment with L. elliptica (a) mature leaf extracts and (b) young leaf 

extracts obtained by MACE and MAE at 50 and 400 mg/kg b.w. Diclofenac sodium (10 mg/kg b.w.) served as PC, while 

sterile saline (1 mL/100 g b.w.) was administered as the NC. Values are presented as mean ± SD; * indicates p ≤ 0.05 

significant difference compared to NC as analysed using 1-way ANOVA followed by Tukey’s test. 
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Topical application of xylene on the right ear lobe 

of the rats induced an immediate ear scratching reaction, 

redness (Figure 5), and an increase in ear oedema 

(Figure 6). The development of these symptoms was 

observed in all treatment groups, demonstrating the 

successful development of inflammation in the animal 

model. The greatest degree of oedema was observed in 

NC at 3.88 ± 0.76 mg, and treatments with mature 

(Figure 6(a)) and young (Figure 6(b)) L. elliptica leaf 

extracts showed a smaller weight difference in tissue 

weight relative to NC. Mature leaf extracts exhibited a 

dose-dependent inhibition, whereby MMACE400 (1.88 

± 0.42 mg) and MMAE400 (1.93 ± 0.65 mg) were more 

effective in attenuating ear oedema than MMACE50 

(2.95 ± 0.69 mg) and MMAE50 (3.45 ± 0.78 mg). The 

increase in ear weight was significantly (p ≤  0.05) 

inhibited by YMAE400 (1.07 ± 0.23 mg), followed by 

YMACE400 (1.55 ± 0.51 mg), YMAE50 (1.63 ± 0.57 

mg), and YMACE50 (1.93 ± 0.65 mg). Interestingly, 

treatments with young leaf extracts resulted in a greater 

reduction in ear oedema compared to PC (2.17 ± 0.71 

mg), which exhibited only a moderate ear oedema 

reduction, highlighting the potentially stronger potency 

of young leaf extracts in suppressing ear oedema.

 

 

Figure 5 Anti-inflammatory effects of L. elliptica mature and young leaf extracts obtained by MACE and MAE at 400 

and 50 mg/kg b.w. on xylene-induced ear oedema. Representative images of right (R) ear oedema in each treatment group 

at 2 h post-induction. Diclofenac sodium (150 mg/kg b.w.) served as PC and sterile saline (1 mL/100 g b.w.) was 

administered as NC. 
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Figure 6 Degree of ear oedema (mg) following treatment with L. elliptica (a) mature leaf extracts and (b) young leaf 

extracts obtained via MACE and MAE at 400 and 50 mg/kg b.w. Diclofenac sodium (150 mg/kg b.w.) was used as PC, 

while sterile saline (1 mL/ 100 g b.w.) served as NC. Values are expressed as mean ± SD; * indicates p ≤ 0.05 significant 

difference against NC as analysed using one-way ANOVA followed by Tukey’s test. 

 

The anti-inflammatory activity observed in this 

study may result from the inhibition of key 

inflammatory mediators involved in the inflammation 

models employed. In the carrageenan-induced paw 

oedema model, the oedema develops in a biphasic 

manner, which is primarily triggered by the activation of 

the cyclooxygenase (COX) pathway [39]. The second 

phase, which occurs approximately 3 h post-

carrageenan administration, is associated with the 

release of prostaglandins (PGs) through the activation of 

JAK2/STAT3 and NF-κB signaling pathways [39,40]. 

Topical application of xylene, on the other hand, induces 

neurogenous oedema, which is partially linked to the 

release of substance P (SP) from sensory neurons, 

causing vasodilation and plasma extravasations [41]. 

The secretion of SP has been reported to promote 

upregulation of COX-2 and prostaglandin (PGE2) 

expression via JAK2/STAT3 and NF-κB activation in 

human colonocytes [42,43]. Both mature and young leaf 

extracts ameliorated paw oedema, particularly in the 

second phase of carrageenan-induced paw oedema and 

in xylene-induced ear oedema. This suggests that L. 

elliptica leaf extracts may suppress the release of the 

later-stage mediators and interfere with JAK2/STAT3 

and NF-κB activation, thereby reducing downstream 

inflammation-related mediators such as COX-2 and 

PGE2 [39,40]. About half of the phytochemicals 

identified by Goh et al. [8] in the young leaf extract of 

L. elliptica have been reported to exhibit anti-

inflammatory activity, suggesting the presence of potent 

bioactive constituents, which aligns with the anti-

inflammatory effects demonstrated in this study. Among 

the characterised components, phytol was found in 

relatively high concentration in the young L. elliptica 

leaf extract [8]. Both in vitro and in vivo studies have 

demonstrated that phytol inhibits egg albumin 

denaturation and reduces formalin-induced paw 

oedema. Furthermore, in silico analysis revealed that 

phytol interacts with COX-1, COX 2, NF-κB, and IL-

1β, suggesting a potential role in mediating anti-

inflammatory activity [44]. Phytol was also detected in 

the mature leaf extract, although at a relatively lower 

concentration, which may partially explain why the 

young leaf extract showed greater inhibition of paw and 

ear oedema compared to the mature leaf extract. 

Furthermore, the 2 models of inflammation are known 

to be sensitive to non-steroidal anti-inflammatory drugs 

(NSAIDs) such as diclofenac sodium, whose 

mechanism of action (MOA) involves targeting the NF-

κB signaling pathway by non-selectively or selectively 

inhibiting COX-1 and COX-2 [45]. The comparable 

level of inhibition of mature and young L. elliptica leaf 

extracts to diclofenac sodium observed in this study 

suggests a similar MOA.  

Although there is no direct evidence 

demonstrating the MOA of L. elliptica, a number of 

studies have reported interactions between the extracts 

and isolated compounds of other Litsea species, such as 



Trends Sci. 2026; 23(6): 12228   10 of 18 

  

L. cubeba and L. japonica, with various inflammatory 

markers. L. cubeba has been valued for its therapeutic 

effects against rheumatic and inflammatory conditions 

in Traditional Chinese Medicine (TCM). Aligning with 

their traditional application [46], the crude extracts and 

compounds, namely reticuline, boldine, and neral, from 

the L. cubeba fruit and root have been demonstrated to 

reduce COX, 5-lipoxygenase (5-LOX), nitric oxide 

(NO), and inducible nitric oxide synthase (iNOS) 

expression, alongside pro-inflammatory cytokines such 

as TNF-α, IL-6, and IL-1β [40,47-49]. Similar 

suppression of inflammatory mediators and cytokines 

was also demonstrated by extracts and isolated 

compounds, such as litsenolide A2, from the fruits of L. 

japonica [50,51], where downregulation of pNF-

κBp50/p65, pIκBα, pERK, pJNK, and p38 was also 

observed in lipopolysaccharide (LPS)-stimulated 

murine macrophages [50]. Likewise, L. salicifolia 

ethanolic bark extract has been reported to reduce COX-

2, PGE2, NO, TNF-α, IL-6, and IL-1β levels in LPS-

induced inflammation in RAW 267.7 cells [52]. The 

extract’s anti-inflammatory activity was further 

evaluated using Freund’s complete adjuvant (CFA) - 

induced arthritis model where they found that the bark 

extract, at 100 and 200 mg/kg b.w., lowered TLR4, NF-

κB, COX-2, and iNOS levels while increasing anti-

inflammatory mediators such as Nrf2, HO-1, and SIRT1 

expression in paw tissues [52]. Taken together, we 

speculate that the anti-inflammatory activity of L. 

elliptica observed in this study may be ascribed to its 

bioactive phytochemicals that are involved in the 

inhibition of COX-2, PGE2, NO, TNF-α, IL-6, and IL-

1β levels through the regulation of JAK2/STAT3 and 

NF-κB signaling pathways. 

 

Analgesic activity of L. elliptica mature and 

young leaf extracts in acute pain models 

Administration of 5% formalin into the paw 

triggered an immediate paw flinching response, marking 

the onset of Phase 1. In this phase, neither the extracts 

nor PC significantly (p ≥ 0.05) attenuated the flinching 

behaviour relative to NC (Figure 7). This suggested the 

limited effect of treatments on the direct activation of 

nociceptors by formalin in the early phase. 

Nevertheless, treatment with mature leaf extracts 

resulted in a dose-dependent suppression in Phase 2. A 

reduction of approximately 40% - 46% (p ≤  0.05) 

relative to NC was recorded, although the differences 

between the doses were relatively modest (Figure 7(a)). 

YMAE400 demonstrated the greatest efficacy in Phase 

2, reducing the number of flinches by 50% (p ≤ 0.05) 

compared to NC (Figure 7(b)), followed by YMAE50, 

YMACE400, and YMACE50, in decreasing order of 

potency. Notably, treatment with both mature and young 

L. elliptica leaf extracts resulted in a pronounced 

reduction in flinching behaviour compared to PC.

 

 

Figure 7 Analgesic effects of L. elliptica (a) mature leaf extracts and (b) young leaf extracts at 400 and 50 mg/kg b.w. 

obtained via MACE and MAE in Phase 1 (0 - 10 min) and Phase 2 (10 - 60 min) of the formalin-induced paw flinching 

model. Sterile saline at 1 mL/100 g b.w. (NC) and paracetamol at 150 mg/kg b.w. (PC) were used as the control groups. 

Values are expressed as mean number of flinches (n) ± SD; * indicates p ≤ 0.05 significant difference against NC analysed 

using 1-way ANOVA followed by Tukey’s test. 
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A dose-dependent trend of inhibition was 

observed in groups treated with mature leaf extracts in 

the acetic acid-induced body writhing assay. Both 

MMACE400 and MMAE400 significantly (p ≤ 0.05) 

reduced the number of body writhes by 35% and 50%, 

respectively, compared to NC (Figure 8 (a)). 

Remarkably, treatment with young leaf extracts led to a 

significant (p ≤ 0.05) suppression of pain-like behaviour 

in the rats, with reductions of approximately 83% - 98% 

in the number of body writhes relative to NC (Figure 

8(b)). This level of inhibition was comparable to PC, 

which showed a 49% reduction, highlighting the strong 

potency of young leaf extracts in attenuating acetic acid-

induced body writhing. 

 The inhibition of inflammatory mediators and 

cytokines has been an effective approach for not only 

treating inflammatory diseases but also managing pain 

[53]. Some of these mediators can directly stimulate the 

nociceptive pathway by acting on the nociceptors, 

leading to a lowered pain threshold to cause either 

hyperalgesia or allodynia [54]. Administration of low 

concentrations of acetic acid in rodents has been linked 

to an overproduction of analgesic mediators, 

particularly PGE₂ and prostacyclin (PGI₂), in peritoneal 

fluids [37], whereas exposure to formalin triggers a 2-

phase pain response. In the initial nociceptive pathway, 

formalin directly activates the transient receptor 

potential ankyrin 1 (TRPA1) channel, which releases 

neurotransmitters such as SP and glutamate, causing 

sharp pain. This is followed by the inflammatory phase, 

where mediators including PGE₂, bradykinin, histamine, 

TNF-α, and IL-1β trigger phospholipase and COX 

pathways, sustaining the pain [55].

  

 

Figure 8 Analgesic effects of L. elliptica (a) mature leaf extracts and (b) young leaf extracts obtained by MACE and 

MAE at 400 and 50 mg/kg b.w. in the acetic acid-induced body writhing model. Values are expressed as mean number 

of body writhes (n) ± SD; * indicates p ≤ 0.05 significant difference against NC as analysed using 1-way ANOVA 

followed by Tukey’s test. 

 

Generally, centrally acting drugs inhibit both 

phases equally, while peripherally acting drugs inhibit 

the second phase. For instance, pre-treatment with an 

intraperitoneal injection of celecoxib, a selective COX-

2 inhibitor, 1 h before formalin injection was shown to 

induce dose-dependent inhibition of the inflammatory 

phase only [56]. The lack of significant reduction in paw 

flinching across all extract-treated groups in the initial 

phase suggested that the mature and young leaf extracts 

might have limited central analgesic property but 

instead are able to exert their effects peripherally to 

achieve pain relief. This selectivity implied that L. 

elliptica might be more beneficial for managing 

inflammatory pain rather than acute nociceptive pain. 

Therefore, we postulated that L. elliptica leaf extracts 

may impart their analgesic activity by inhibiting the 

production or action of inflammatory pain mediators. 

Goh et al. [27] summarised the analgesic potential of 

nine Litsea species, and six of them, L. cubeba, L. 

japonica, L. glutinosa, L. lancifolia, L. liyuyingi, and L. 

monopetala, demonstrated peripheral antinociceptive 

properties. The antinociceptive mechanism of L. cubeba 

and L. japonica has been primarily attributed to the 

regulatory effects of their bioactive compounds on 
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inflammatory mediators [47,50,51,53]. While there are 

limited molecular studies on the inflammatory pain 

phase actions of the other Litsea species mentioned 

above, these species have shown similar potencies in the 

acetic acid-induced writhing models. 

 

Antipyretic activity of L. elliptica mature and 

young leaf extracts in pyretic model 

Antipyretic activity of L. elliptica mature and 

young leaf extracts were evaluated by monitoring the 

progression of ∆RT of pyretic rats following treatments. 

NC demonstrated the largest ∆RT across all time points, 

with temperature increases ranging from 2.05 to 2.15 

°C, indicating a persistent febrile response in the model. 

Rats treated with mature leaf extracts showed significant 

(p ≤  0.05) reduction in ∆RT relative to NC (Figure 

9(a)). By the end of the assay, ∆RT4 remained below 1 

°C, comparable to that observed in PC, suggesting a 

potent effect of mature leaf extracts against brewer’s 

yeast-induced pyrexia. Treatment with YMACE50 

showed significant (p ≤ 0.05) reductions at 1, 2, and 4 

h, while YMAE400 showed significant (p ≤  0.05) 

reductions only at 1 and 4 h relative to NC (Figure 

9(b)). Young leaf extracts demonstrated comparatively 

weaker potency and less consistent antipyretic activity. 

Although the SD of the ∆RT appears numerically large 

(≤ ± 0.6), such variation is also observed in other in vivo 

pyrexia studies and reflects normal biological and 

thermoregulatory differences among animals.

 

 

Figure 9 Changes in rectal temperature (∆RT) at each time point in pyretic rats following treatments with L. elliptica (a) 

mature leaf extracts and (b) young leaf extracts obtained by MACE and MAE at 400 and 50 mg/kg b.w. Sterile saline (1 

mL/100 g b.w.) served as NC, whereas paracetamol (150 mg/kg b.w.) was used as PC. Values are expressed as mean 

∆RTn ± SD; * indicates p ≤ 0.05 significant differences against NC analysed using one-way ANOVA followed by Tukey’s 

test. 

 

Brewer’s yeast derived from Saccharomyces 

cerevisiae is a widely utilised fungal pyrogen for 

inducing pathogenic fever in rodents, especially in 

ethnopharmacological studies screening for potential 

antipyretic agents [57]. The results of this study 

indicated that L. elliptica mature and young leaf extracts 

exhibited strong to limited antipyretic activities, 

respectively. Notably, mature leaf extract showed 

comparable activity to paracetamol, suggesting that the 

antipyretic effects of the extracts might be mediated 

through the inhibition of COX-2 activity, thereby 

reducing the concentration of PGs in the hypothalamus. 

Given that the anti-inflammatory and analgesic effects 

of L. elliptica have been proposed to suppress the 

expression of COX-2, PGE2, NO, TNF-α, IL-6, and IL-

1β by regulating JAK2/STAT3 and NF-κB signaling 

pathways, it is plausible that its antipyretic activity may 

also operate through these mechanisms. Several Litsea 

species, including L. cubeba, L. pungens, L. khasyana, 

L. laeta and L. guatemalensis, have been traditionally 

used in various Asian communities to treat fever [28]. 

However, as mentioned earlier, only L. glutinosa has 
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been scientifically investigated for its antipyretic 

activity, whereby a similar speculation on the MOA of 

L. glutinosa leaf extracts has been suggested [29]. Direct 

evidence on the antipyretic mechanism of L. elliptica is 

still lacking, and studies exploring the antipyretic 

activity of Litsea species remain limited, despite their 

widespread traditional use for managing fever. 

Nevertheless, our findings indicated the promising 

potential of L. elliptica as an antipyretic agent. 

 

Possible mechanisms underlying the effects of 

L. elliptica mature and young leaf extracts 

The pathways underlying inflammation, pain, and 

fever are closely interconnected, with numerous 

common mediators such as COX-2, PGE2, TNF-α, IL-6, 

and IL-1β playing crucial roles in driving the 

development and progression of these responses 

[58,59]. Consequently, an agent that targets these shared 

mediators may simultaneously exert anti-inflammatory, 

analgesic, and antipyretic activities. In the present study, 

L. elliptica leaf extracts were found to modulate these 3 

responses, albeit at variable efficacy. We postulated that 

the effects seen in L. elliptica may be due to its ability 

to act on these shared mediators. This suggestion can be 

supported by studies on the effects of phytochemical 

components in L. elliptica leaf extracts sourced from 

different plants on COX-2, PGE2, TNF-α, IL-6, and IL-

1β expression. In addition to the abovementioned 

alkaloids, flavonoids such as quercetin and its 

derivatives have been shown to suppress the 

overexpression of COX-2, TNF-α, IL-6, and IL-1β in a 

number of cultured cells and animal models [60]. Xiao 

et al. [61] unveiled quercetin’s interesting capability of 

lowering COX-2 expression and PGE2 production 

through the inhibition of multiple key transactivators 

such as NF-κB, CREB2, C-Jun, and C/EBPβ in human 

breast cancer cells. This suppression was linked to 

quercetin's ability to inhibit p300 histone 

acetyltransferase (HAT) activity, thereby disrupting the 

binding of transcriptional coactivators to COX-2 

promoter. Vitamin E, although it does not appear to 

influence COX-1 or COX-2 expression at the 

transcriptional level, supplementation studies have 

reported its ability to inhibit COX-2 enzymatic activity, 

leading to reduced PGE₂ synthesis [62,63]. This post-

translational regulation was suggested to be mediated by 

the neutralisation of reactive oxygen species (ROS) such 

as peroxynitrite [64]. As mentioned above, several 

studies have reported the radical scavenging ability of 

different parts of L. elliptica [17,19-21]. This may 

further support its role in modulating the COX pathway, 

particularly through the neutralisation of ROS involved 

in COX-2 activation.  

Seven fatty acids (FAs) have been identified from 

mixed leaf extracts using gas chromatography-mass 

spectrometry (GC-MS), including lauric acid, myristic 

acid, linoleic acid, and stearic acid [17]. Termer et al. 

(2011) studied COX-2 inhibition of Waltheria indica 

leaf extract, with α-linolenic acid and linoleic acid 

contributing up to 41% of the inhibition observed in the 

extracts [65]. Meanwhile, co-treatment with myristic 

acid and heptadecanoic acid has been shown to reduce 

the expression of TNF-α, IL-6, and IL-1β via NF-κB 

pathway in LPS-stimulated BV-2 microglial cells [66]. 

Interaction of FAs with the 2 binding sites - catalytic 

(Ecat) and allosteric (Eallo) subunits – of COX-1 and 

COX-2 have been discussed by Smith and Malkowski 

[67] where they showed that some FAs such as 

eicosapentaenoic acid (EPA), docosapentaenoic acid 

(DPA), and docosahexaenoic acid (DHA) could 

compete with arachidonic acid for Ecat on COX-1 and -

2, thus, interfering the production of PGs. All these 

findings highlighted the potential contribution of 

phytochemical compounds found in L. elliptica extracts 

in targeting key mediators in the COX pathway across 

inflammation, pain, and fever pathways. Nonetheless, 

further research is required to confirm the effects of 

mature and young leaf extracts and their corresponding 

compounds on these mediators. 

 

Conclusions 

This study seeks to provide insights into the 

pharmacological potential of L. elliptica and contribute 

to a broader understanding of its role as a promising 

source of natural medicinal agents. Overall, our findings 

revealed that the mature and young leaf extracts of L. 

elliptica had significant anti-inflammatory, analgesic, 

and antipyretic activities when tested on various animal 

models. Bioactive compounds previously isolated from 

the leaf extracts, such as alkaloids, quercetin, vitamin E, 

and FAs, have the capability of modulating both 

upstream and downstream processes in the COX 

pathway. This warrants further investigation to explore 
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its potential as a treatment for inflammation, pain, and 

fever. 
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