
Medicinal Plants
Vol. 18 (2), June 2026, 393-401

*Corresponding author e-mail: khonghy@uitm.edu.my

doi : 10.5958/0975-6892.2026.00041.9

Research  Article

The potential Seribu kuman leaves (Rhinacantus nasutus (L.) Kurz) as  anti-
inflammatory in lowering volume of edema and interleukin-6 levels post
carrageenan on Wistar rats

Betty Fitriyasti1, Widia Sari2, Siska Ferilda3, Gelvan Kurniatul4, Dwi Medika Putri4, Eliza Eliza5 and Heng Yen Khong6,7*
1Department of Biochemistry and Nutrition, Faculty of Medicine, Universitas Baiturrahmah, 25586 Padang, West Sumatera,
Indonesia
2Department of Anatomy, Physiology and Radiology, Faculty of Medicine, Universitas Baiturrahmah, 25586 Padang, West
Sumatera, Indonesia
3Department of Clinical Pharmacy, Faculty of Medical Sciences, Universitas Baiturrahmah, 25586 Padang, West Sumatera,
Indonesia
4Medical Faculty Students, Faculty of Medicine, Universitas Baiturrahmah, 25586 Padang, West Sumatera, Indonesia
5Chemistry Department, Faculty Mathematic and Natural Science Universitas Sriwijaya, Palembang, Indonesia
6Faculty of Applied Sciences, Universiti Teknologi MARA, Sarawak Branch, 94300 Kota Samarahan, Sarawak, Malaysia
7Atta-ur-Rahman Institute for Natural Product Discovery (AuRIns), Universiti Teknologi MARA Selangor Branch, Bandar
Puncak Alam 42300, Selangor, Malaysia

Received: October 23, 2025; Accepted: May 06, 2026

ABSTRACT

Inflammation is the body’s physiological response to various stimuli such as infections and tissue injuries. One of the
medicinal plants with potential anti-inflammatory properties is Seribu Kuman leaves (Rhinacanthus nasutus (L.) Kurz),
which contains active compounds such as naphthoquinone, flavonoids, alkaloids, phenolics and saponins. This study aimed
to evaluate the anti-inflammatory effect of the ethanol extract of Seribu kuman in carrageenan-induced Wistar rats and its
effect on interleukin-6 (IL-6) levels, an inflammatory marker. In this study, an experimental method with a true experimental
and a posttest control group design is used. The test animals consisted of 30 Wistar strain rats divided into five groups:
control group (only received carrageenan). positive control (received sodium diclofenac 50 mg/kg BW), and treatment
groups with the ethanol extract of R. nasutus at a dose of 100 mg/kg BW, 300 mg/kg BW, and 500 mg/kg BW. All rats were
injected with 1% carrageenan. Edema measurements were performed every 30 to 240 min using a plethysmometer, while
IL-6 levels were measured using an ELISA reader at 24, 48 and 72 h. R. nasutus ethanol extract at a dose of 500 mg/kg BW
showed a significant anti-inflammatory effect, reducing edema in carrageenan-induced rat legs. The results are nearly the
same as those of sodium diclofenac. The One-Way ANOVA statistical test showed a significant difference between the treatment
and positive control groups (p<0.05). In addition, IL-6 levels decreased significantly after the administration of the ethanol
extract of R. nasutus leaves. With a dose of 500 mg/kg BW at the 48th hour as the most effective dose in lowering IL-6
(p<0.05). R. nasutus leaves ethanol extract has a significant anti-inflammatory effect on carrageenan-induced edema in
Wistar strain rats. and can also significantly reduce IL-6 levels. Therefore, R. nasutus extract demonstrates potential as a
natural anti-inflammatory agent, warranting development into ointment-based medicinal preparations.
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INTRODUCTION

Inflammation is the defence response of the body to injury

or tissue damage. This process serves to destroy or weaken

destructive agents, limit their spread, and repair damaged

tissues (Kaur et al., 2020; Abdul Khaleq et al., 2018).

Inflammation is divided into acute and chronic

inflammation. Acute inflammation occurs rapidly and

involves the vascular and immune systems, as well as

inflammatory cells. Uncontrolled inflammation can progress

to chronic inflammation and contribute to various

degenerative diseases (Susilo et al., 2022). Symptoms of

inflammation include redness, heat, swelling, pain, and

impaired function in the affected area (Chen et al., 2017).

Inflammation can be triggered by a variety of factors, such

as pathogens, damaged cells, toxic substances, and

radiation. This inflammatory response is mediated by a

variety of molecules, including pro-inflammatory mediators

such as IL-1, TNF-, INF-, IL-6, IL-12, and IL-18, as well

as anti-inflammatory mediators such as IL-4, IL-10, IL-13,

and IFN- (Chen et al., 2017).

Interleukin-6 (IL6) is a pro-inflammatory cytokine that

plays a role in inflammation. IL-6 is produced by various

cell types, including macrophages, T cells, endothelial cells,

and smooth muscle cells. These cytokines act as warning

signals to the body against infection or tissue damage.

Elevated levels of IL-6 are commonly associated with

chronic inflammatory conditions and are regulated by a

network of signaling molecules, among which cytokines

play a pivotal role.  Interleukin-6 (IL-6) is a major pro-

inflammatory cytokine that drives the acute-phase response.

IL-6 is produced by a variety of cell types, including

macrophages, T cells, endothelial cells, and smooth muscle

cells (Chen et al., 2017). These cytokines serve as warning

signals to the body against infection or tissue damage. High

levels of IL-6 in the body are often associated with chronic

inflammatory conditions and can serve as an indicator of

inflammation level. Because of its role in inflammation, IL-

6 is a primary target for anti-inflammatory research (Kaur

et al., 2020; Aldaham et al., 2015).

In the ongoing effort to search for more effective and

safe anti-inflammatory agents, research into natural

ingredients continues to advance. One plant that has been

recognised for its anti-inflammatory potential is the R.

nasutus (L.) Kurs. This plant belongs to the Acanthaceae

family, is widespread in tropical regions, including

Southeast Asia, India, and China (Boonyaketgoson et al.,

2018). In Indonesia, it is known as “manukan” or “Seribu

kuman” leaves. Various parts of this plant, including the

roots, stems, and leaves, have been used in traditional

medicine to treat a range of ailments, such as hepatitis,

diabetes, hypertension and skin disorders like psoriasis,

eczema, and herpes (Siriwatanametanon et al., 2010). In

addition, R. nasustus leaves extract is also known to serve

as an antidote to snakebites (Brimson et al., 2020; Bukke

et al., 2011).

R. nasutus contains a variety of bioactive compounds,

including flavonoids, alkaloids, phenolics, benzenoids,

anthraquinones, coumarins, naphthoquinones, saponins,

and tannins (Bukke et al., 2011). Rhinacanthin (Figure 1),

a naphthoquinone derivative, exhibits anti-inflammatory

activity by inhibiting the expression of the iNOS and

COX-2 genes and suppressing the release of LPS-induced

nitric oxide (NO), PGE2, and TNF- in RAW 264.7 cells.

(Brimson et al., 2020; Boueroy et al., 2018).  Moreover,

compounds from the naphthoquinone class have been

reported to exhibit cytotoxic activity against KB cell

cultures (Wu et al., 1988; Boonyaketgoson et al., 2018). The

flavonoids in R. nasutus are known to inhibit capillary

permeability, reduce lysosomal enzyme secretion, and block

the cyclooxygenase (COX-2) and lipoxygenase pathways,

thereby reducing the production of prostaglandins and

leukotrienes, which act as inflammatory mediators.

Therefore, this plant has the potential to serve as a natural

anti-inflammatory agent (Al-Khayri et al., 2022).

Our previous report on the antibacterial properties of

R. nasutus ethanolic extract against Staphylococcus aureus

(Fitriyasti et al., 2024) supported the study by Puttarak et

al. (2010). The leave extracts rich in rhinacanthin showed

antibacterial properties against S. mutans, with MIC

(Minimum inhibitory concentration) and MBC (Minimum

O

O

OH

O
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Figure 1: Structure of Rhinacanthin-C
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Bactericidal Concentration) of 4 mg/mL, and potent

bacteriostatic activity against S. epidermidis, P. acnes, and

S. aureus, with MIC values ranging between 8 and 16 mg/

mL. The ethanolic extract of R. nasutus leaves also

exhibited in vitro antibacterial activity against human

pathogens. In addition to its antibacterial and antifungal

properties, the ethanol extract of R. nasutus leaves has also

been reported to exhibit strong antioxidant and -

glucosidase inhibitory activities by Irawan et al. (2022 and

2021). Hence, this study aims to evaluate the anti-

inflammatory potential of ethanol extract of R. nasutus in

reducing post-carrageenan edema volume and IL-6 levels

in Wistar rats.

In this study, Carrageenan is used as an agent to induce

inflammation; it is neutral and causes only edema without

damaging tissue. Carrageenan is well tolerated and is

commonly used in animal models to evaluate the

effectiveness of anti-inflammatory agents. The method for

inducing edema involves administering 1% carrageenan

sub-plantar on the hind foot of Wistar rats, which triggers

an inflammatory response through leukocyte migration,

particularly neutrophils, and vascular changes marked by

increased capillary permeability (Sukmawati et al., 2015).

The results provide scientific information regarding the

effectiveness of the ethanol extract of R. nasustus as a

potential natural anti-inflammatory agent for the

development of future inflammation therapies.

MATERIALS  AND  METHODS

This study was conducted at the biomedical laboratory of

the Faculty of Medicine, Baiturrahmah University and the

pharmacology laboratory of the Faculty of Pharmacy,

Andalas University. The carrageenan-induced edema model

of inflammation in Wistar strain rats (Rattus norvegicus)

aged 2 to 3 months was used to evaluate anti-inflammatory

activity. The anti-inflammatory properties are observed

through the decrease in edema and the reduction of

interleukin-6 levels after treatment.

Laboratory animals

30 Wistar strain rats (R. norvegicus), weighing 180-200

grams, were divided into five groups: Group I: control (only

injected carrageenan 1%) and CMC-Na 0.5%; Group II:

carrageenan 1% and administered Diclofenac 5 mg/kg BW;

Group III, IV, V: carragenaan 1% and treatment of R. nasustus

ethanol extract (100, 300, 500 mg/kg BW) groups.

Preparation of ethanol extract

R. nasutus (L.) Kurz) leaves were collected from Lubuk

Minturun village in West Sumatera. It is authenticated and

registered in the national herbarium at the ANDA Herbarium

under registration number ANDA00015732. They were dried

in the shade at 40 °C and ground to a fine powder. Seven

hundred grams of fine powder was extracted by maceration

using ethanol (3 x 2 L) for 24 hours. The macerate was

evaporated using an evaporator to obtain a concentrated

extract.

Preparation of coloidal CMC-Na 0.5% solution

CMC (carboxymethyl cellulose) was weighed at 0.5 grams

and slowly sprinkled into a mortar containing 100 mL of

hot water. After expansion, CMC is allowed to stand for 1

hour, then stirred until a colloidal solution forms.

Preparation of 1% carrageenan suspension

One gram of carrageenan powder was placed in a 100 mL

beaker and then mixed with 0.9% NaCl until the mark was

reached. It was then left to sit for 1 hour to achieve good

viscosity.

Carrageenan-induced hind paw edema

Wistar strain rats (R. norvegicus) aged 2 to 3 months,

weighing 200 to 300 grams were used. The rats were shifted

to the animal house of the Faculty of Pharmacy, Andalas

University, 10 days earlier. Animals were kept on a 12-h

light/12-h dark cycle at 25 ± 2 °C. Rats were fasted for 24

h before the experiment and deprived of water only during

the experiment. Edema measurements were carried out every

30 to 240 mins using a plethysmometer.

The decrease in interleukin levels after carrageenan
induction

After the mice were induced with carrageenan, the levels

of interleukin-6 were also measured. Interleukin-6 (IL-6)

levels were measured using an ELISA reader (Brimson EZ

Read 400) at 24, 48, and 72 h.

This research is an experimental study using a Pretest-

Posttest Control Group design and proper experimental
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Phase 1: Preparation
Rats were fasted for approximately 18 hours

prior to the testing, but were still provided with
drinking water.

On the day of the testing, the weight of the
samples was measured and categorized and
given CMC NaCl 0.5 %.

Phase 2: Grouping and Administration

Group I
Group control+

CMC-NaCl 0.5%.

Group II
Diclofenac 5 mg and

CMC-NaCl 0.5%.

Treatment Group
Administrated with ethanol extract
of R. nasutus 100, 300, 500 mg

Extract + CMC-NaCl 0.5 %.

Path B:  IL-6
Measurement

The collection of plasma
blood from the eyes of
mice which had been
administered carrageenan
1% and the measurement
of IL-6 levels every 24,
48, and 72 hours.

Phase 3: Induction
Action: One hour after the
administration of the test solution
or the control solution (0.5%
CMC-NaCl and diclofenac)

Edema occurs in rats

Path A: Edema Measurement

The volume of the mouse’s foot
was measured with a
plethysmometer for 15 IL-6 level
minutes over 3-4 hours.

IL-6 level
measurement data

Decrease in foot
edema data.

Figure 2: Research flowchart

procedures. The samples in this study were rats that met the

inclusion criteria and had no exclusion criteria. In the

edema volume study, parametric tests were used.

Meanwhile, interleukin-6 levels were measured using the

Rat IL-6 ELISA Kit, and quantification was performed

using an ELISA reader (Figure 2).

Data analysis for both studies was conducted using a

One-Way ANOVA. Data from each variable were processed

and analysed using IBM SPSS Statistics version 25.0.

RESULTS

Carrageenan-induced hind paw edema

Table 1 shows the average reduction of edema from 10 to

240 minutes. The lowest decrease was shown in group 3 test

animals (receiving 500 mg of R. nasutus extract). The

average decrease in edema was 0.91 ± 0.08. This value was

similar to that of the positive control, given sodium

diclofenac 5 mg/BW (Table 1).
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Table 1: Average reduction of paw edema in wistar strain rats
induced by carrageenan after administration of ethanol extract of R.
nasutus from 30 to 240 min

Group Decrease in foot
edema (mm)

Carrageenan (positive control group) 0.36±0.04a

Diclofenac Sodium Group 5 mg 0.17±0.02b

Group 1. Extract 100 mg 0.30±0.05a

Group 2. Extract 300 mg 0.23±0.04a

Group 3. Extract 500 mg 0.19±0.08b

a) insignificant difference; b) significant difference

The results of the Kruskal-Wallis test showed that, at

30 mins, further testing could not be conducted because

the decrease in oedema was similar to that of the positive

control across all research groups (Table 2). Meanwhile, the

Kruskal-Wallis test was performed at 60, 90, 120, and 150

minutes, and a significance value (sig)>0.05 was obtained.

The findings indicated that H1 is rejected; as such, it is

proven that there is no activity of ethanol extract from

Manukan leaves (R. nasutus) compared to the positive

control. In contrast, at 180, 210, and 240 minutes, a

significance value (sig) of <0.05 was obtained. As a result,

H1 is accepted; the ethanol extract from R. nasutus leaves

has been shown to exhibit anti-inflammatory activity in

male Wistar rats.

The results of interleukin-6 levels in the Wistar strain

post carrageenan induction are shown in Table 3 and Figure

3.  The lowest average interleukin-6 level was observed in

the comparative control group, at 3.9385 ± 0.4787, followed

by treatment group 3, with a value of 4.4304 ± 1.3830 at

the second 48-hour observation. The Post Hoc test evaluates

significant differences among two or more group means

after a significant overall difference has been found. The

Post Hoc Test showed a significant difference in the positive

control at 48 hours for the 500 mg extract dose, with a Sig

value of 0.021 (<0.05) (Table 4).

DISCUSSION

The results of the IL-6 level measurement (Table 3 and

Figure 3) show that the ethanol extract of R. nasustus leaves

not only works at the local level (reducing edema) but also

affects systemic inflammatory responses. At 500 mg/kg BW,

Table 3: Interleukin-6 levels in wistar strain post carrageenan induction

Observation times (h) Control + Diclofenac Sodium (CC) P1 P2 P3

24 6.0836 ± 5.0127 ± 4.4717 ± 3.5320 ± 6.0836 ±

Measurement 1 1.0822 0.4787 0.7372 0.9106 1.3830

Measurement 2 4.1837 ± 4.5543 ± 3.8162 ± 3.2485 ± 5.5211 ±

1.0822 0.4787 0.7372 0.9106 1.3830

48 3.1271 ± 5.0127 ± 5.8657 ± 5.3506 ± 8.0551 ±

Measurement 1 1.0822 0.4787 0.7372 0.9106 1.3830

Measurement 2 4.3069 ± 3.9385 ± 4.6787 ± 5.3931 ± 4.4304 ±

1.0822 0.4787 0.7372 0.9106 1.3830

72 3.1271 ± 4.3069 ± 3.9385 ± 4.7619 ± 5.4304 ±

Measurement 1 1.0822 0.4787 0.7372 0.9106 1.3830

Measurement 2 4.1837 ± 3.9793 ± 4.8036 ± 4.1837 ± 4.8453 ±

1.0822 0.4787 0.7372 0.9106 1.3830

CC: Compare control (Diclofenac Sodium 5 mg). P1: Treatment (Extract 100 mg), P2: Treatment (Extract 300 mg), P3: Treatment (Extract
500 mg).

Table 2: Results of ethanol extract activity of (R. nasutus) as an
anti-inflammatory in male wistar rats

Times Sig Description

30 minutes - -

60 minutes 0.912 Not significant

90 minutes 0.317 Not significant

120 minutes 0.310 Not significant

150 minutes 0.559 Not significant

180 minutes 0.009 Significant

210 minutes 0.001 Significant

240 minutes 0.000 Significant
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Figure 3: Differences in interleukin-
6 levels in wistar strain rats after
carrageenan induction were
observed at 24, 48 and 72 hours.

CC: Compare control (Diclofenac
Sodium). P: Treatment (100, 300 and
500 mg/BW), E1 and E2:
Examination. * Anova Test Result, **
Post Hoc Result.
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Table 4: Post hoc test at concentrations measurement of interleukin-6 levels

(I) Concentration (J) Concentration Mean Difference Std. Error Sig. 95% Confidence Interval

(I-J) Lower Bound Lower Bound

Positive control CC -0.7228833 .5330610 .752 -2.344238 .898472

P1 -0.8512167 .5330610 .607 -2.472572 .770138

P2 -0.6671167 .5330610 .808 -2.288472 .954238

P3 -1.8164667* .5330610 .021 -3.437822 -.195112

CC Positive control 0.7228833 .5330610 .752 -.898472 2.344238

P1 -0.1283333 .5330610 1.000 -1.749688 1.493022

P2 0.0557667 .5330610 1.000 -1.565588 1.677122

P3 -1.0935833 .5330610 .339 -2.714938 .527772

P1 Positive control 0.8512167 .5330610 .607 -.770138 2.472572

CC 0.1283333 .5330610 1.000 -1.493022 1.749688

P2 0 .1841000 .5330610 .999 -1.437255 1.805455

P3 .9652500 .5330610 .474 -2.586605 .656105

P2 Positive control .6671167 .5330610 .808 -.954238 2.288472

CC -.0557667 .5330610 1.000 -1.677122 1.565588

P1 -.1841000 .5330610 .999 -1.805455 1.437255

P3 -1.1493500 .5330610 .287 -2.770705 .472005

P3 Positive control 1.8164667* .5330610 .021 .195112 3.437822

CC 1.0935833 .5330610 .339 -.527772 2.714938

CC: Compare control (Diclofenac Sodium). P1: Treatment (100 mg/BW), P2: Treatment (300 mg/BW), P3: Treatment (500 mg/BW),
*significant difference

IL-6 levels decreased signif icantly at 48 hours post-

administration of the extract. This indicates that the

bioactive compounds in the extract can inhibit IL-6

production, a key cytokine in acute and chronic

inflammatory responses. The decrease in IL-6 is consistent

with an anti-inflammatory mechanism that suppresses NF-

B pathway activation, which is known to regulate pro-

inflammatory cytokine production.

The mechanism of action of this extract is related to

its active compound content, particularly flavonoids and

naphthoquinone. Flavonoids have been shown to inhibit

enzyme cyclooxygenase-2 (COX-2) and lipoxygenase

(LOX), which play a role in the synthesis of inflammatory

mediators such as prostaglandins and leukotrienes.

Additionally, flavonoids can inhibit the production of pro-

inflammatory cytokines such as TNF- and IL-1, thereby

helping reduce inflammation. Naphthoquinone compounds

in R. nasutus have been shown to inhibit the inflammatory

pathway by suppressing the expression of iNOS and COX-

2, thereby reducing the production of NO and PGE2, two

main inflammatory mediators (Sirippong et al., 2006;

Suksawat et al., 2023).

These findings are supported by Thongrakard et al.

(2010). The ethanol extract of R. nasutus leaves can inhibit

leukocyte infiltration into the inflammatory area, thereby

reducing inflammation progression. The reduction in

leukocyte migration observed in this study may be related

to flavonoids’ inhibition of inflammatory cell adhesion and

chemotaxis to the site of inflammation, thereby reducing

leukocyte inf iltration, particularly neutrophils, which

release proteolytic enzymes and reactive oxygen species

(ROS) (Thongrakard et al., 2010).

In addition, the antioxidant properties of flavonoids

help suppress oxidative stress, which often contributes to

chronic inflammation. Oxidative stress results from an

imbalance between the production of reactive oxygen

species (ROS) and the body’s antioxidant capacity.

Flavonoids found in the R. nasutus leaves act as ROS

scavengers, helping protect tissues from further damage

caused by prolonged inflammation (Dias et at., 2021).
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Statistical testing using the One-Way ANOVA showed a

significant difference between the treatment group and the

positive control (p < 0.05), particularly at the highest dose

(500 mg/kg BW). Post Hoc test results indicated that the

500 mg/kg BW dose had a significant effect compared to

the positive control at the 48th hour (p=0.021). These results

support the hypothesis that the ethanol extract of Seribu

Kuman leaves has a noticeable anti-inflammatory effect.

Based on previous research, the anti-inflammatory

effects of R. nasutus have also been associated with its

ability to inhibit inflammatory pathways involving nitric

oxide (NO), PGE2, and COX-2. (Boueroy et al., 2018; Al-

Khayri et al., 2022). In vitro studies have shown that

rhinacanthin, the active compound in this plant, inhibits

the expression of inflammatory genes, supporting the

hypothesis that this extract has anti-inflammatory

mechanisms (Boueroy et al., 2018).  Furthermore, the

combination of flavonoids and saponins in this extract is

known to accelerate wound healing by stimulating collagen

production and epidermal growth factor signalling.

CONCLUSION

The research concludes that the ethanol extract of leaves

of R. nasutus has signif icant potential as a natural

therapeutic agent for the treatment of both acute and

chronic inflammation. Further studies are necessary to

optimise the dosage, more thoroughly evaluate the

underlying mechanisms, and test its effectiveness in other

inflammatory models before its application in human

clinical therapy. Additionally. formulations in the form of

pharmaceutical preparations, such as gels or ointments,

based on R. nasustus leaves extract could serve as an

alternative development for more practical clinical

applications.

Conflict of interest

The authors declared no conflict of interest.

REFERENCES

Abdul Khaleq LA, Assi MA, Abdullah R, Zamri-Saad M, Taufiq-
Yap YH and Hezmee MNM (2018). The crucial roles of
inflammatory mediators in inflammation: A review. Vet. World,
11(5): 627–635. https://doi.org/10.14202/vetword.2028.627-
635

Aldaham S, Foote JA, Chow HHS and Hakim IA (2015). Smoking
status effect on inflammatory markers in a randomised trial
of current and former heavy smokers. Int. J. Inflam., 2015:
1–6.   https://doi.org/10.1155/2015/439396

Al-Khayri JM, Sahana GR, Nagella P, Joseph BV, Alessa FM and
Al-Mssallem MQ (2022). Flavonoids as potential anti-
inflammatory molecules. Molecules, 27(9): 2901.  https://
doi.org/10.1155/2015/439396

Boonyaketgoson S, Rukachaisirikul V, Phongpaichit S and Trisuwan
K (2018). Naphthoquinones from the leaves of Rhinacanthus
nasutus have acetylcholinesterase inhibitory and cytotoxic
activities. Fitoterapia, 124: 206–210. https://doi.org/10.1016/
j.fitote.2017.11.011

Boueroy P, Saensa Ard S, Siripong P, Kanthawong S and
Hahnvajanawong C (2018). Rhinacanthin-C extracted from
Rhinacanthus nasutus (L.) inhibits cholangiocarcinoma cell
migration and invasion by decreasing MMP-2, uPA, FAK
and MAPK pathways.  Asian Pac. J. Cancer Prev., 19(12):
3605–3613. https://doi.org/10.31557/APJCP.2018.19.12.3605

Brimson JM, Prasanth MI, Malar DS and Brimson S Tencomnao
T (2020). Rhinacanthus nasutus “Tea” infusions and the
medicinal benef its of the constituent phytochemicals.
Nutrients, 12(12): 3776. https://doi.org/10.3390/nu12123776

Bukke S and Raju Kedam T (2011). The study on morphological,
phytochemical and pharmacological aspects of Rhinacanthus
nasutus (L) Kurz (A Review). J. Appl. Pharm. Sci., 1(8):
26–32. https://japsonline.com/abstract.php?article_id=207&
sts=2

Chen L, Deng H, Cui H, Fang J, Zuo Z, Deng J, Li Y, Wang X and
Zhao L (2017). Inflammatory responses and inflammation-
associated diseases in organs. Oncotarget, 9(6): 7204–7218.
https://doi.org/10.18632/oncotarget.23208

Dias MC, Pinto DCGA and Silva AMS (2021). Plant flavonoids:
Chemical characteristics and biological activity. Molecules,
26(17): 5377.  https://doi.org/10.3390/molecules26175377

Fitriyasti B, Ferilda S, Sari W, Saputra MR and Khong HY (2024).
In vitro antibacterial activity of seribu kuman leaf
(Rhinacanthus nasutus (L.) Kurz) extracts against
Staphylococcus aureus and Pseudomonas aeruginosa. J.
Angio., 8(1): 819433. https://doi.org/10.25163/angiotherapy.
819433

Irawan C, Elya B, Hanafi M and Saputri FC (2021). Application
of Ultrasound-Assisted Extraction on the Stem Bark of
Rhinachantus nasutus (L.) Kurz, total phenolic, and its
potential as antioxidant and inhibitor of alpha-glucosidase
enzyme activity. Pharma. J., 13(5): 1297–1303. https://
doi.org/10.5530/pj.2021.13.164

Irawan C, Elya B, Hanafi M and Chany Saputri F (2022). Potential
of Rhinachanthus nasutus (L.) Kurz leaves extract as an
antioxidant and inhibitor of -glucosidase activity. Pharma.
J., 14(4): 373–378. https://doi.org/10.5530/pj.2022.14.110



Medicinal Plants, 18 (2) June 2026

The potential Seribu kuman leaves (Rhinacantus nasutus (L.) Kurz) as  anti-inflammatory 401

Kaur S, Bansal Y, Kumar R and Bansal G (2020). A panoramic
review of IL-6: Structure, pathophysiological roles and
inhibitors. Bioorg. Med. Chem., 28(5): 115327.  https://
doi.org/10.1016/j.bmc.2020.115327

Kim YS, Cho IH, Jeong MJ, Jeong SJ, Nah SY, Cho YS, Kim
SH, Go A, Kim SE, Kang SS, Moon CJ, Kim JC, Kim SH
and Bae CS (2011). Therapeutic effect of total ginseng saponin
on skin wound healing. J. Ginseng. Res., 35(3): 360-367.
https://doi.org/10.5142/jgr.2011.35.3.360

Puttarak P, Charoonratana T and Panichayupakaranant P (2010).
Antimicrobial activity and stability of rhinacanthins-rich
Rhinacanthus nasutus extract. Phytomedicine, 17(5): 323–
327.  https://doi.org/10.1016/j.phymed.2009.08.014

Susilo H, Thaha M, Pikir BS, Alsagaff MY, Suryantoro SD, Wungu
CDK, Pratama NR, Pakpahan C and Oceandy D (2022). The
role of plasma interleukin-6 levels on atherosclerotic
cardiovascular disease and cardiovascular mortality risk scores
in Javanese patients with chronic kidney disease. J. Pers.
Med., 12(7): 1122. https://doi.org/10.3390/jpm12071122

Siripong P, Kanokmedakul K, Piyaviriyagul S, Yahuafai J, Chanpai
R, Ruchirawat S and Oku N (2006). Antiproliferative
naphthoquinone esters from Rhinacanthus nasutus Kurz.
roots on various cancer cells.  J. Trad. Med., 12: 166-172.
https://doi.org/10.11339/jtm.23.166

Siriwatanametanon N, Fiebich BL, Efferth T, Prieto JM, Heinrich
M (2010). Traditionally used Thai medicinal plants: In vitro
anti-inflammatory, anticancer and antioxidant activities. J.
Ethnopham., 130(2):196–207.  https://doi.org/10.1016/
j.jep.2010.04.036

Sukmawati, Yuliet and Hardani R (2015). Uji aktivitas antiinflamasi
ekstrak etanol daun pisang Ambon (Musa paradisiaca L.)
terhadap Tikus Putih (Rattus norvegicus L.) yang diinduksi
karagenan. Gal. J.  Pharm., 1(2): 126–132. https://doi.org/
10.22487/j24428744.2015.v1.i2.6244

Suksawat T and Panichayupakaranant P (2023). Variation of
rhinacanthin content in Rhinacanthus nasutus and its health
products. J. Pharm. Biomed. Anal., 224: 115177. https://
doi.org/10.1016/j.jpba.2022.115177.

Thongrakard V and Tencomnao T (2010). Modulatory effects of
Thai medicinal plant extract on proinflammatory cytokines-
induced apoptosis in human keratinocyte HaCaT cells. Afr. J.
Biotechnol., 9(31): 4999–5003. Available from: http://
www.academicjournals.org/AJB

Wu TS, Tien HJ, Yeh MY and Lee KH (1988). Isolation and
cytotoxicity of rhinacanthin -A and -B, two naphthoquinon
from Rhinacanthus nasutus. Phytochemistry, 27(12): 3787-
3788. https://doi.org/10.1016/0031-9422(88)83017-6


