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ABSTRACT

Introduction: This research discusses the potential of Orthosiphon aristatus, a medicinal plant, in
improving skin lesions in Atopic Dermatitis by regulating Th2 cytokines and showing anti-allergic activity.
Methods: The study was conducted using BALB/C mice induced with DNCB for 21 days to create an
atopic dermatitis model. Then, the mice were orally administered Orthosiphon aristatus extract for 14
days (after 7 days of induction). The doses given were divided into six groups: 175 mg/kgbw, 35 mg/kgbw,
70 mg/kgbw, and 140 mg/kgbw. Molecular levels such as IgE, 1L4, 1L22, and PGE2 were analyzed from
blood samples. In addition, the severity of skin lesions was assessed morphologically, and histological
examination was performed to confirm clinical improvement. Results: This study showed that the
administration of Orthosiphon aristatus extract reduced the severity of skin lesions in all intervention
groups. Histologically, this extract reduced epidermal thickness and mast cell infiltration. These findings
were also supported by dose-dependent decreases in IgE, IL4, IL22, and PGE2 levels. So, the conclusion
of this study is that Orthosiphon aristatus extract shows potential for improving skin lesions in atopic
dermatitis by regulating Th2 cytokines and demonstrating anti-allergic activity in a mice model with DNCB-
induced atopic dermatitis. Conclusion; The administration of Orthosiphon aristatus extract clinically and
histologically exhibits anti-atopic effects that can be explained through the regulation of molecules such
as IgE, IL4, 1L.22, PGE2, and NO. Orthosiphon aristatus has the potential to be a valuable herbal therapy

for managing atopic dermatitis.
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INTRODUCTION

Atopic dermatitis is a common chronic skin disease
that often affects the quality of life of individuals.
It is characterized by symptoms such as itching,
dryness, redness, and sometimes inflammation and
skin lesions'. Atopic dermatitis (AD) is a chronic
inflammatory skin disease affecting 10-30% of
children and 2-10% of adults worldwide. It is
divided into infantile, childhood, and adult forms.
Diagnosis relies on clinical features due to the
lack of specific laboratory or histological findings.
Conventional therapies have been unsatisfactory
due to long-term side effects of glucocorticoid and
immunosuppressant drugs?.

The etiology of Atopic Dermatitis (AD) is not fully
understood, but current research suggests that it may
be multifactorial, involving various factors such as
genetics, skin barrier destruction, immunological
responses, environmental influences, and oxidative
stress®. AD is a complex and heterogeneous disease,
with different individuals experiencing varying
symptoms and responses to treatment. Recent
studies have highlighted the additional activation
of Th22, Th17/IL23, and Thl cytokine pathways
in AD, further adding to the complexity of the
condition®. These pathways play a crucial role in the
immune response and inflammation seen in AD
patients. However, it is important to note that the
precise interactions and mechanisms between these
factors and pathways are still being investigated.

Atopic dermatitis begins with the impairment of
the skin barrier function, leading to increased
cytokine production by keratinocytes such as TLSP,

IL33, 1, 6, 8, and TNFa. These cytokines stimulate
Th2 cells to produce IL4, IL13, and IL5, as well as
stimulate B cells to produce IgE. Moreover, these
cytokines also play a role in endothelial cell adhesion
and eosinophil proliferation*. Increased serum
IgE levels are commonly found in cases of atopic
dermatitis and have a significant correlation with
disease severity. Th2 cells and IL22 are also reported
to be involved in this condition. IL22 is known to
cause epidermal hyperplasia and inhibit keratinocyte
differentiation and filaggrin formation, which is an
important protein in skin barrier function. There is a
connection between prostaglandin and IL22 secretion.

Previous studies have reported that in atopic
dermatitis (AD) lesions, there is an increase in the
production of prostaglandin (PG) D2 and PGE2,
which is followed by an increase in interleukin-22
(IL-22) production®”. PGD?2 is a major prostanoid
produced by activated mast cells and plays a role in
inducing chemotaxis of Th2 cells, eosinophils, and
basophils, ultimately exacerbating the inflammatory
process in atopic dermatitis®. Oxidative stress, both
in acute and chronic forms, can cause damage to
keratinocytes by affecting DNA, enzymes, and
cell membrane structures, thereby reducing the
integrity of the skin's protective layer. During the
inflammation process, inflammatory cells, such
as macrophages, can release pro-inflammatory
cytokines and nitric oxide (NO)®°. Nitric oxide
(NO) is an important parameter in measuring skin
damage caused by oxidative stress and inflammation
in patients with atopic dermatitis.

Based on these mechanisms, it can be concluded
that effective therapy for atopic dermatitis involves
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improving the integrity of the skin's protective layer, inhibiting the
inflammatory process, and reducing oxidative stress. Efforts to improve
the skin barrier can be made by using skincare products that contain
ingredients that can strengthen the skin barrier function, such as
peptides and lipids. Additionally, the use of anti-inflammatory and
antioxidant agents can also help control the inflammatory process and
counteract the oxidative stress that occurs in the skin of patients with
atopic dermatitis®®’.

The currently available therapy modalities for atopic dermatitis (AD)
include systemic therapy, topical therapy, and phototherapy. The main
goals of these therapies are to reduce the severity of symptoms, prevent
infections, and manage the condition in the long term. However, these
therapies do have the potential for serious long-term side effects.!®!:
As an alternative, natural bioactive compounds from nature, such as
Orthosiphon aristatus, can be a promising therapy for AD. Orthosiphon
aristatus has antioxidant and anti-inflammatory activities'>". A
study reported that the compounds eupatorin and sinensetin found
in Orthosiphon aristatus leaves can inhibit the expression of iNOS
(inducible nitric oxide synthase) and reduce the production of nitric
oxide (NO) and prostaglandin E2 (PGE2), ultimately reducing the
production of IL-22 '* Furthermore, ethanol extract and ursolic acid
from Orthosiphon aristatus have also been shown to suppress the
production of NO and PGE2 induced by LPS (lipopolysaccharide) by
inhibiting the formation of reactive oxygen species (ROS), such as the
expression of iNOS and COX2 in RAW 264.7 cells '

Based on the findings described above, orthosiphon aristatus has the
potential to be an alternative therapy for atopic dermatitis. However,
more research is needed to investigate the effects of Orthosiphon
aristatus on AD, especially in human studies. The study mentioned in this
context is the first study to examine the effects of Orthosiphon aristatus
on a mice model of AD induced by DNCB (2,4-dinitrochlorobenzene).
This study observed clinical symptoms and histological features, as
well as analyzed serum levels of IgE, NO, IL-4, IL-22, PGE2, and NO
as molecular parameters. Through this research, it is hoped that
new scientific evidence can be found regarding the potential benefits of
Orthosiphon aristatus in managing atopic dermatitis, providing a safer and
more natural alternative treatment for individuals with this condition.

METHOD

In this study, a total of 36 BALB/C mice aged 6 weeks and weighing
between 15-20 grams were used. The mice were housed in cages under
specific conditions, including a room temperature of 22 + 2°C, humidity
ranging from 40-60%, and a 12:12 hour dark-light cycle. They were
given unlimited access to food and water throughout the experiment.
Before starting the experiment, the hair on their backs was shaved to
prepare for the application of the allergen.

To induce atopic-like lesions, the mice were treated with 200 pL of
DNCB 1% daily for 7 days, followed by DNCB 0.5% three times a week
for 2 weeks. This regimen aimed to mimic the characteristics of atopic
dermatitis in the mice'®

For the treatment groups, the mice were orally administered
Orthosiphon aristatus leaves extract once daily for a duration of 6 weeks.
The extract was given at different doses: P1 (17.5 mg/kgbw), P2 (35 mg/
kgbw), P3 (70 mg/kgbw), and P4 (140 mg/kgbw). The administration
of the extract was carried out to assess its potential in improving the
atopic-like skin lesions.

At the end of the study, on the 22nd day, the mice were sacrificed, and
samples were collected from the heart blood and skin scrapping. These
samples would be used for further analysis and evaluation of the effects
of the Orthosiphon aristatus extract on the molecular and histological
aspects of the atopic-like lesions.

Pharmacognosy Journal, Vol 16, Issue 2, Mar-Apr, 2024

With this method, the researchers can evaluate the potential of
Orthosiphon aristatus extract in improving skin lesions in atopic
dermatitis in a mice model. Blood sampling and skin scraping allow
for further analysis to understand the effects of the extract at the
molecular and histological levels. This will provide deeper insights
into the extract's mechanism of action and its impact on inflammation,
the production of pro-inflammatory molecules, and the histological
changes associated with atopic dermatitis. Thus, this research can
provide more solid evidence of the potential of orthosiphon aristatus as
an alternative therapy for this condition.

RESULTS

Potential of Orthosiphon aristatus Extract in Alleviating
Symptoms of Atopic Dermatitis

The study revealed that administering Orthosiphon aristatus extract for
a duration of six weeks resulted in a notable decrease in the severity
of AD-like signs and symptoms in the sensitized BALB/C mice group.
The scores for skin lesions exhibited a significant reduction (P=0.000),
indicating the effectiveness of Orthosiphon aristatus in alleviating the
symptoms of atopic dermatitis in this experimental model (Figure 1).

These findings highlight the promising potential of Orthosiphon
aristatus extract as a therapeutic option for individuals suffering from
atopic dermatitis. However, it is important to note that further studies and
clinical trials are necessary to validate these findings in human subjects.

Based on Figure 1, it can be seen that the Skin Lesion Severity Score
indicates the severity of lesions in the research subjects. In this study,
Orthosiphon aristatus was given to several observed groups, namely the
Positive, Negative, P1, P2, P3, and P4 groups (Figure 2). Additionally,
the Clinical Score was also used as an assessment indicator.

The research results show that the administration of Orthosiphon
aristatus significantly reduces the severity of skin lesions compared
to the control group. This indicates that Orthosiphon aristatus has the
potential to reduce symptoms of atopic dermatitis.

Furthermore, the thickness of the epidermis also decreased according to
the severity of the lesions after the administration of the extract (Figure
3). Eosinophil infiltration and mast cell counts showed a significant
increase after DNCB sensitization. However, after the administration of
Orthosiphon aristatus extract, the counts decreased. This improvement
seems to occur in a dose-dependent pattern.

Figure 2 illustrates the measurements of epidermal thickness, eosinophil
infiltration, and mast cell infiltration in the skin. Part A displays the
staining using H&E (hematoxylin and eosin) and Toluidine Blue. Part
B shows the quantification of epidermal thickness, eosinophil count,
and mast cell count that have infiltrated the skin. It is important to note
that the black rectangle represents the epidermal thickness, the yellow
arrows indicate eosinophils, and the black arrows indicate mast cells.
The asterisk (*) indicates a statistically significant difference (P<0.05)
compared to the positive control group.

Effect of Orthosiphon aristatus on Reducing Serum
Levels of IgE and Th2-Related Cytokines

Orthosiphon aristatus, also known as cat's whiskers, has been proven to
have effects on reducing serum levels of IgE and TH2-related cytokines.
In a study conducted on sensitized BALB/C mice with DNCB, it was
found that the levels of IL4, IL22, and serum IgE increased significantly.
However, after administration of Orthosiphon aristatus extract, there
was a significant decrease in these molecules. It is important to note
that this reduction is dose-dependent. In this study, a dose of 17.5 mg/
kg/w was sufficient to reduce serum levels of IgE and TH2-related
cytokines. However, the most effective dose was seen at 140 mg/kg bw.
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Figure 1: Orthosiphon aristatus Reducing Skin Lesion Severity.
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Figure 2: Measurement of Epidermal Thickness and Infiltration of Eosinophils and Mast Cells in Atopic Dermatitis.
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Figure 3. Serum Levels of IgE, IL4, and IL22. *P<0.005 with positive control group.
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Figure 4. Serum Levels of NO and PGE2. *P<0.05 with positive control group.

These findings indicate the potential of Orthosiphon aristatus as an
anti-inflammatory and immunomodulatory agent. The decrease in
serum levels of IL4, IL22, and IgE suggests that Orthosiphon aristatus
extract can inhibit excessive immune responses associated with allergies
and inflammation. This suggests the potential use of Orthosiphon
aristatus in the treatment of allergic conditions or TH2-related immune
disorders.

Effect of Orthosiphon aristatus on Reducing Serum
PGE2 Levels

Orthosiphon aristatus, also known as cat's whiskers, has been proven to
have a positive effect on reducing serum levels of PGE2 in BALB/C mice

with DNCB-induced atopic dermatitis. This study demonstrates that in
the condition of atopic dermatitis, there is an increase in serum levels
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of PGE2 and NO in mice. However, administration of Orthosiphon
aristatus extract has been shown to effectively reduce serum levels of
PGE2 and NO. This effect is dose-dependent, where higher doses of the
extract result in a more significant reduction in serum levels of PGE2
and NO.

These results suggest that Orthosiphon aristatus has potential as an anti-
inflammatory agent, as reduced serum PGE2 levels indicated reduced
inflammation in mice with atopic dermatitis. PGE2 is a prostaglandin
involved in the inflammatory process, and reducing PGE2 levels may
help reduce the symptoms and severity of atopic dermatitis.

DISCUSSION

Atopic dermatitis (AD) is a chronic inflammatory skin disease
characterized by symptoms such as pruritus (itching), erythematous
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lesions (redness) during the acute phase, and lichenification (hardening
of the skin)'”*. In this study, we focused on the development of atopic
skin lesions in mice sensitized to DNCB (2,4-dinitrochlorobenzene).
Interestingly, administration of Orthosiphon aristatus leaf extract has
been proven to relieve these symptoms. Previous studies have shown
that mice with AD experience dermis and epidermis hypertrophy,
hyperkeratosis, and immune cell infiltration®*. Thickening of the
epidermis in AD is caused by abnormal proliferation and differentiation
of keratinocytes, as well as infiltration of immune cells’®.

In previous research, the anti-proliferative effects of Orthosiphon
extract have been demonstrated through increased tumor cell necrosis
and decreased expression of the proliferation protein Ki67 compared
to the untreated group®.. This study also showed a decrease in immune
cell infiltration® . In this study, a decrease in eosinophil infiltration
can be observed after administration of Orthosiphon aristatus extract.
Additionally, the number of mast cells in the rat group with atopic
dermatitis (DA) significantly increased compared to the negative
control group, but decreased after extract administration. These
findings indicate that Orthosiphon aristatus leaf extract may have
beneficial effects on DA by reducing epidermal thickening, immune
cell infiltration, and mast cell activation.

Orthosiphon aristatus, also known as Java tea, has been proven to have
anti-allergic effects. Mast cells play a role in the pathophysiology of
atopic dermatitis, both in the acute and chronic phases. Mast cells release
cytokines to initiate an immune response and disrupt the integrity
of the skin barrier, such as keratinocyte proliferation and filaggrin
degradation'® ». To determine the beneficial effects of Orthosiphon
aristatus at the molecular level, serum levels of IgE, IL22, IL4, PGE2,
and NO were measured. All of these contribute to the breakdown of
the skin barrier through inflammation and oxidative stress**. Evidence
shows that serum levels of IgE, IL22, IL4, PGE2, and NO decrease after
administration of Orthosiphon aristatus extract. This is the first study to
demonstrate the beneficial effects of Orthosiphon aristatus on allergy,
inflammation, oxidative stress, and skin lesions through the regulation
of IgE, IL4, PGE2, NO, and IL22.

Orthosiphon aristatus is an important herbal medicine, with more than
20 phenolic compounds detected, including caffeic acid, rosmarinic
acid, sinensetin, eupatorium, and polymethoxyflavones'>*. The
beneficial effects of phenolic compounds in Orthosiphon aristatus
include antioxidant®, antibacterial®, antifungal”, antidiabetic®,
anti-inflammatory', antimutagenic®, and anti-arthritic properties®.
A study using a 200pg extract showed inhibitory effects on TPA
(tetradecanoylphorbol)-induced inflammation in rats*. Another study
showed that Orthosiphon aristatus extract reduced NO production
and increased arachidonic acid oxidation in LPS-activated ]J774.1
macrophage-like cells, as well as inhibitory effects on 15-lipoxygenase
with an IC50 value of 0.018% (w/v), in a dose-dependent manner
compared to quercetin (positive control)*. Furthermore, its antioxidant
activity based on the autoxidation mechanism of linoleic acid-paired
B-carotene is comparable to quercetin and butylated hydroxyanisole®.
Another study identified the mechanism of inhibiting NO, PGE2, and
ROS production, including iNOS and COX-2 gene expression, in LPS-
stimulated RAW 264.7 cells®.

The results of this study support the beneficial effects of phenolic
compounds in Orthosiphon aristatus. Previous studies have shown
that phenolic compounds in Orthosiphon aristatus extract have anti-
inflammatory, antimutagenic, and antioxidant properties. This study
adds evidence that Orthosiphon aristatus extract also has inhibitory
effects on skin inflammation. Histologically, administration of
Orthosiphon aristatus extract reduced epidermal thickness and mast
cell infiltration in skin lesions. This indicates that the extract can reduce
inflammation occurring on the skin*. Additionally, this study also
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found that administration of Orthosiphon aristatus extract resulted
in a dose-dependent decrease in IgE, IL4, IL22, and PGE2 levels. This
suggests that the extract also has inhibitory effects on allergic responses
and the production of substances involved in inflammation.

Thus, the results of this study attribute the inhibitory effect of skin
inflammation to the phenolic compounds contained in Orthosiphon
aristatus. This provides a scientific basis that supports the use of
Orthosiphon aristatus as a herbal medicine to reduce skin inflammation
and inhibit allergic reactions.

CONCLUSION

This study is the first report on the therapeutic effects of Orthosiphon
aristatus leaves on atopic dermatitis using a mice model with lesions
similar to DNCB-induced atopic dermatitis. The study found that
administration of Orthosiphon aristatus extract clinically and
histologically had an antiatopic effect, which could be explained
through the regulation of molecules such as IgE, IL4, IL22, PGE2, and
NO. These findings suggest that Orthosiphon aristatus has potential as
a valuable herbal therapy for treating atopic dermatitis.

DECLARATION OF INTEREST

The authors declare that we have no conflict of interest regarding the
research conducted or the publication of these findings. This means that
we have no personal or financial relationships that could potentially
bias the results or influence the interpretation of the study. By declaring
no conflict of interest, this ensures the integrity and credibility of this
research.

ACKNOWLEDGEMENT

We would like to express our deepest gratitude to all parties who
have contributed to the completion of research on the potential of
Orthosiphon aristatus extract in improving skin lesions in atopic
dermatitis.

REFERENCES

1. Sadrolvaezin A, Pezhman A, Zare |, Nasab SZ, Chamani S, Naghizadeh
A, Mostafavi E. Systemic allergic contact dermatitis to palladium,
platinum, and titanium: mechanisms, clinical manifestations,
prevalence, and therapeutic approaches, MedComm, 2023, 4(6):
e386.

2. Zhong Y, Qin K, Li L, Liu H, Xie Z, Zeng K. Identification of
immunological biomarkers of atopic dermatitis by integrated
analysis to determine molecular targets for diagnosis and
therapy, International Journal of General Medicine, 2021: 8193-
8209.

3. Handono K, Widasmara D, Susianti H, Pandaleke, TA. Orthosiphon
aristatus Alleviates Skin Barrier through Cytokines Regulation in
DNCB-induced Atopic Dermatitis BALB/C Mice Model. 2023;

4. David Boothe, W., Tarbox, JA., Tarbox, MB. Atopic dermatitis:
pathophysiology, Management of atopic dermatitis. methods and
challenges, 2017, 1027: 21-37.

5. Boguniewicz M, Fonacier L, Guttman-Yassky E, Ong PY, Silverberg
J, Farrar JR. Atopicdermatitis yardstick: Practical recommendations
for an evolving therapeutic landscape. Annals of Allergy, Asthma &
Immunology. 2018;120(1):10-22. e2.

6. Yanes DA, Mosser-Goldfarb JL. Emerging therapies for atopic
dermatitis: The prostaglandin/leukotriene pathway. J Am Acad
Dermatol 2018;78(3 Suppl 1): S71-5.

7 Tsuge K, Inazumi T, Shimamoto A, Sugimoto Y. Molecular
mechanisms underlyingprostaglandin E2-exacerbated inflammation
and immune diseases. International Immunology 2019;31(9):597-
606.

Pharmacognosy Journal, Vol 16, Issue 2, Mar-Apr, 2024



Pandaleke TA, et al. The Potential of Orthosiphon Aristatus Extract in Improving Skin Lesions in Atopic Dermatitis: A Mice Model Study

8.

20.

21.

Orita K, Hiramoto K, Kobayashi H, Ishii M, Sekiyama A, Inoue M.
Inducible nitric oxidesynthase (iNOS) and « -melanocyte-stimulating
hormones of INOS origin play important roles in the allergic
reactions of atopic dermatitis in mice: Allergic reactions of atopic
dermatitis in mice. Experimental Dermatology 2011;20(11):911-4.

Lee HN, Shin SA, Choo GS, Kim HJ, Park YS, Kim BS, et al.
Anti-inflammatory effect ofquercetin and galangin in LPS-stimulated
RAW?264.7 macrophages and DNCB-induced atopic dermatitis
animal models. Int J Mol Med [Internet] 2017 [cited 2023 May
71;Available from: http://www.spandidos-publications.com/10.3892/
ijmm.2017.3296

Mayba JN, Gooderham MJ. Review of Atopic Dermatitis and
Topical Therapies. J Cutan Med Surg 2017;21(3):227-36.

Kusari A, Han AM, Schairer D, Eichenfield LF. Atopic Dermatitis.
Dermatologic Clinics 2019;37(1):11-20.

Hossain MA, Mizanur Rahman SM. Isolation and characterisation
of flavonoids from the leaves of medicinal plant Orthosiphon
stamineus. Arabian Journal of Chemistry 2015;8(2):218-21.

Adnyana IK, Setiawan F, Insanu M. From Ethnopharmacology
to Clinical Study of Orthosiphon Stamineus Benth. International
Journal of Pharmacy and Pharmaceutical Sciences 5(3):66-73.

Erdsalo H, Hamalainen M, Leppanen T, Maki-Opas |, Laavola M,
Haavikko R, et al. Natural Stilbenoids Have Anti-Inflammatory
Properties in Vivo and Down-Regulate the Production of
Inflammatory Mediators NO, IL6, and MCP1 Possibly in a PI3K/Akt-
Dependent Manner. J Nat Prod 2018;81(5):1131-42.

Hsu CL, Hong BH, YuYS, Yen GC. Antioxidant and Anti-Inflammatory
Effects of Orthosiphon aristatus and Its Bioactive Compounds. J
Agric Food Chem 2010;58(4):2150- 6.

Son MJ, Lee SM, Park SH, Kim YE, Jung JY. The Effects of
Orally Administrated Gwakhyangjeonggi-san on DNCB-induced
Atopic Dermatitis like Mice Model. The Journal of Korean
Medicine Ophthalmology and Otolaryngology and Dermatology
2019;32(2):94- 106.

Furue M, Chiba T, Tsuji G, Ulzii D, Kido-Nakahara M, Nakahara T,
et al. Atopic dermatitis: immune deviation, barrier dysfunction,
IgE autoreactivity and new therapies. Allergology International
2017,66(3):398-403.

Kim J, Kim BE, Leung DYM. Pathophysiology of atopic dermatitis:
Clinical implications. allergy asthma proc 2019;40(2):84-92.

Min GY, Kim TI, Kim JH, Cho WK, Yang JH, Ma JY. Inhibitory effect
of Isatis tinctoria

L. water extract on DNCB-induced atopic dermatitis in BALB/c mice
and HaCaT cells. Chin Med 2022;17(1):66.

Jeon WJ, Lee JH, Lee JE, Son SE, Okajima F, Chung KW, et al.
Salvianolic Acid A Suppresses DNCB-Induced Atopic Dermatitis-
Like Symptoms in BALB/c Mice. Evidence- Based Complementary
and Alternative Medicine 2021;2021:1-9.

22.

23.

24.

25.

26.

27

28.

29.

30.

31

32.

33.

34.

Yehya AHS, Subramaniam AV, Asif M, Kaur G, Abdul Majid A, Oon
CE. Anti-tumour activity and toxicological studies of combination
treatment of Orthosiphon stamineus and gemcitabine on pancreatic
xenograft model. WJG 2022;28(32):4620-34.

GhaffariH, Venkataramana M, Nayaka SC, Ghassam BJ, Angaswamy
N, Shekar S, et al. Hepatoprotective action of Orthosiphon diffusus
(Benth.) methanol active fraction through antioxidant mechanisms:
An in vivo and in vitro evaluation. Journal of Ethnopharmacology
2013;149(3):737-44.

Voss M, Kotrba J, Gaffal E, Katsoulis-Dimitriou K, Dudeck A.
Mast Cells in the Skin: Defenders of Integrity or Offenders in
Inflammation? [JMS 2021;22(9):4589.

Ameer OZ, Salman IM, Asmawi MZ, Ibraheem ZO, Yam MF.
Orthosiphon  stamineus: Traditional Uses, Phytochemistry,
Pharmacology, and Toxicology. Journal of Medicinal Food
2012;15(8):678-90.

Yam MF, Basir R, Asmawi MohdZ, Ismail Z. Antioxidant and
Hepatoprotective Effects of Orthosiphon stamineus Benth.:
Standardized Extract. Am J Chin Med 2007;35(01):115-26.

Ho CH, Noryati I, Sulaiman SF, Rosma A. In vitro antibacterial and
antioxidant activities of Orthosiphon stamineus Benth. extracts
against food-borne bacteria. Food Chemistry 2010;122(4):1168-72.

Hossain MA, Ismail Z, Rahman A, Kang SC. Chemical composition
and anti-fungal properties of the essential oils and crude extracts
of Orthosiphon stamineus Benth. Industrial Crops and Products
2008;27(3):328-34.

Lokman EF, Saparuddin F, Muhammad H, Omar MH, Zulkapli A.
Orthosiphon stamineus as a potential antidiabetic drug in maternal
hyperglycemia in streptozotocin-induced diabetic rats. Integrative
Medicine Research 2019;8(3):173-9.

Al-Dulaimi DW, Shah Abdul Majid A, M. Baharetha H, Ahamed
MBK, Faisal SF, Al Zarzour RH, et al. Anticlastogenic, antimutagenic,
and cytoprotective properties of Orthosiphon stamineus ethanolic
leaves extract. Drug and Chemical Toxicology 2022;45(2):641-50.

Chung YS, Choo BKM, Ahmed PK, Othman I, Shaikh MohdF. A
Systematic Review of the Protective Actions of Cat's Whiskers
(Misai Kucing) on the Central Nervous System. Front Pharmacol
2020;11:692.

Masuda T, Masuda K, Shiragami
Orthosiphol A and B, novel diterpenoid inhibitors of TPA
(12-O-tetradecanoylphorbol-13-acetate)-induced inflammation,
from Orthosiphon stamineus. Tetrahedron 1992;48(33):6787-92.

S, Jitoe A, Nakatani N.

Lyckander IM, Malterud KE. Lipophilic flavonoids from Orthosiphon
spicatus as inhibitors of 15-lipoxygenase. Swedish Pharmaceutical
Press, Stockholm 4(3):159-66.

Molina MF, Sanchez-Reus |, Iglesias |, Benedi J. Quercetin,
a Flavonoid Antioxidant, Prevents and Protects against
Ethanol-Induced Oxidative Stress in Mouse Liver. Biological &
Pharmaceutical Bulletin 2003;26(10):1398-402.

Cite this article: Pandaleke TA, Handono K, Widasmara D, Susianti H. The Potential of Orthosiphon Aristatus Extract in Improving
Skin Lesions in Atopic Dermatitis: A Mice Model Study. Pharmacogn J. 2024;16(2): 342-347.

Pharmacognosy Journal, Vol 16, Issue 2, Mar-Apr, 2024

347


http://www.spandidos-publications.com/10.3892/ijmm.2017.3296
http://www.spandidos-publications.com/10.3892/ijmm.2017.3296

	Title
	Abstract

