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Background: Interleukin 17 (IL-17) and interferon gamma (IFN-γ) play a role in the pathogenesis of psoriasis vulgaris (PV). Topical 
corticosteroids are still utilised as first-line therapy for mild to moderate PV. However, long-term use of corticosteroid is associated 
with various side effects. Physalis angulata Linn. (Ciplukan) possesses anti-inflammatory properties that could serve as a potential 
alternative topical therapy for PV.
Objective: To assess the efficacy of topical ciplukan as an anti-inflammatory agent targeting the expression of IL-17 and IFN-γ.
Methods: Psoriasis was induced using imiquimod cream, therefore divided into five groups. Group I, the psoriasis control group, 
received only imiquimod cream. Groups C1 and C2 received imiquimod cream followed by a mixture of Ciplukan and vaseline in 
a 1:2 and 1:4 ratio, respectively. Group M, the standard therapy group, received imiquimod cream, followed by mometasone furoate 
cream. Lastly, group V, the vehicle group, received imiquimod cream followed by vaseline album. Expression of IL-17 and IFN-γ in 
mice’s skin tissue was analysed using reverse transcription polymerase chain reaction (RT-PCR) after seven days of treatment.
Results: The mean expression of IL-17 in Group C1 (22.60) was significantly lower (p = 0.012) than in the psoriasis control group 
(23.60), and there was no significant difference (p = 0.613) in Group M (22.41). The mean expression of IFN-γ in Group C1 (26.97) 
and Group C2 (27.03) was also significantly lower (p = 0.026 and p = 0.026, respectively) than Group I (28.80), and there was no 
significant difference (p = 0.180 and p = 0.093, respectively) than Group M (26.03).
Conclusion: Expression of IL-17 and IFN-γ in the ciplukan group is lower than in the psoriasis control group, and there is no 
significant difference compared to the standard therapy group.
Keywords: IFN-γ, IL-17, Physalis angulata Linn, psoriasis vulgaris

Introduction
Psoriasis, a chronic inflammatory disease characterised by epidermal hyperproliferation, is influenced by a combination of genetic 
and environmental factors.1–4 While the exact pathogenesis of psoriasis vulgaris (PV) remains incompletely understood,5–7 

cytokines such as interleukin (IL)-17 and interferon (IFN)-γ have been implicated in its development.8–10 A decreased IL-17 level 
demonstrates improvement in psoriatic skin lesions and IL-17 acts synergistically with IFN-γ.8 Current first-line therapy for mild 
to moderate PV involves the use of topical corticosteroids, which exhibit immunosuppressive, anti-inflammatory, and antimitotic 
effects. However, long-term use of corticosteroids is associated with adverse effects.11,12 In contrast, Physalis angulata Linn., or 
ciplukan, which is a type of herb from Indonesia, is rich in phenols, physalin, withanolide, and carotenoids, which possess anti- 
inflammatory, antiproliferative, and immunosuppressive properties.13–16 These characteristics make it a promising candidate for 
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alternative topical therapy for PV. Imiquimod can induce the expression of IL-17A in a mouse model of psoriasis and has been 
widely used in basic research for the evaluation of anti-psoriasis drugs. This is related to the mobilisation of T helper (Th)17 cells 
as IL-17A receptors. The expression of IL-17A also correlates with the severity of the disease in the mouse model of psoriasis.17 

The severity of psoriasis was assessed using the modified Psoriasis Area and Severity Index (PASI) score, which quantitatively 
measured erythema, scale, and skin thickening, assigning values from 0 to 4 (0: no change, 1: mild change, 2: marked change, 3: 
significant change, and 4: severe change). Psoriasis in mice successfully induced with imiquimod has at least has a 3-point 
modified PASI score. Consequently, further investigation is necessary to assess the expression of IL-17 and IFN-γ and evaluate the 
efficacy of topical ciplukan (Physalis angulata Linn.) preparations as a potential alternative therapy for PV, aiming to suppress the 
inflammatory process and promote clinical improvement in a murine (Mus musculus) psoriasis model.

Materials and Methods
Study Design
This study was an experimental laboratory investigation employing a completely randomised design (CRD). Preliminary 
research was conducted to establish a suitable treatment methodology and confirm the manifestation of psoriasis lesions 
as anticipated. The findings from the preliminary study demonstrated that during the induction phase, the application of 
5% imiquimod cream for a duration of seven days was effective. Subsequently, imiquimod cream was administered 
concurrently with the test substances (ciplukan, 0.1% mometasone furoate cream, and vaseline) at six-hour intervals.

Time and Place of Study
The study was conducted at the Pharmacology Division Laboratory, Department of Biomedical Sciences, Faculty of Medicine, 
Universitas Padjadjaran, to administer treatment to the test animals. The examination of IL-17 and IFN-γ expression using reverse 
transcription polymerase chain reaction (RT-PCR) was performed at the Genetics and Molecular Laboratory, Faculty of Medicine, 
Universitas Padjadjaran. The research was conducted between September 2022 and December 2022.

Object of Study
The study utilised female Mus musculus mice obtained from the Bandung Institute of Technology Laboratory, and these mice met 
the specified inclusion and exclusion criteria. The inclusion criteria were as follows: (1) Female Mus musculus mice aged 10 
weeks; (2) body weight ranging from 20 to 25 grams; (3) active movement, responsive to running, and easily startled. Exclusion 
criteria encompassed: (1) the presence of any skin disorder; (2) dull and excessive hair loss. Furthermore, the drop-out criteria for 
experimental animals included: (1) body weight loss exceeding 20% after the adaptation period in the laboratory; (2) death of mice 
during the adaptation period; (3) development of secondary skin infection; (4) thickened hair growth following shaving. The 
experimental tests with the animals were conducted at the Laboratory of the Pharmacology Division, Department of Biomedical 
Sciences, Faculty of Medicine, Universitas Padjadjaran. The mice were allowed to adapt for seven days before initiating the study. 
To induce psoriasis, the backs of the female mice (Mus musculus) were shaved and depilated, creating a 2 cm x 3 cm area, followed 
by the application of imiquimod cream at a dose of 42 mg for 7 consecutive days on their backs.

Experiment Protocol
Preparation of Experimental Animals
The mice were acclimated for seven days under controlled conditions of room temperature and humidity, with a 12-hour light and 
12-hour dark cycle. On the 7th day of acclimation, their body weight was measured. Throughout the study, the mice were provided 
with Prositera® as their food and had unrestricted access to water. For this study, five cages measuring 13 cm x 13 cm x 9.5 cm 
were utilized, with each cage housing five mice separated by partitions (isolated cages). The cage floors were lined with wood 
shavings and covered with wire mesh lids to ensure proper ventilation.

The procedure for inducing psoriasis in the mice involved shaving and depilating an area of 2 cm x 3 cm on the backs of the 
mice using Veet® cream. The depilated area was then cleansed with a 0.9% NaCl solution before the application of 5% imiquimod 
cream. The cream was applied to the shaved area of the mice’s backs at a dose of 42 mg/day for a duration of 7 days. The severity 
of psoriasis was assessed using the modified PASI score. Subsequently, photographs were taken, and modified PASI scores were 
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assessed using Investigator Global Assessment, which quantitatively measured erythema, scale, and skin thickening, assigning 
values from 0 to 4 (0: no change, 1: mild change, 2: marked change, 3: significant change, and 4: severe change). The overall PASI 
score ranges from 0 to 12.

Preparation of Ciplukan Topical Preparations
To prepare the ciplukan topical formulations using Physalis angulata Linn., initially, 10 grams of vaseline album and 5 grams of 
ciplukan powder Lesikaf® (Kimia Farma) for Ciplukan 1, and 10 grams of vaseline album and 2.5 grams of ciplukan powder for 
Ciplukan 2, were accurately weighed. The vaseline album was placed in a measuring cup and heated using the water bath method 
until it reached a water temperature of 70°C. Once the vaseline album had melted, the ciplukan powder was added and stirred until 
fully dissolved. Subsequently, all ciplukan topical preparations were transferred into dry containers for storage.

Treatment
Psoriasis model mice were divided into five different treatment groups, each consisting of six mice. Group I, the control 
group, received 5% imiquimod cream. Group C1, or Ciplukan 1, was administered 5% imiquimod cream along with 
a mixture of Physalis angulata Linn. and vaseline album in a ratio of 1:2. Group C2, or Ciplukan 2, received 5% 
imiquimod cream along with a mixture of Physalis angulata Linn. and vaseline album in a ratio of 1:4. Group M, the 
standard therapy group, was given 5% imiquimod cream followed by 0.1% mometasone furoate cream. Group V, the 
vehicle group, was treated with 5% imiquimod cream followed by vaseline album (Figure 1).

After seven days of treatment, the experimental animals were euthanised according to their respective groups, and 
50 mg of skin lesions were collected for ribonucleic acid (RNA) isolation. The isolated mouse skin RNA was then 
purified and mixed with RT-PCR reagents for subsequent measurement.

Statistical Analysis
The data were presented as mean ± S.E.M. For the comparison of determined values (gene expression) among multiple 
groups, a one-way ANOVA or Kruskal–Wallis test was performed, followed by the LSD or Mann–Whitney test. 
A p-value of less than 0.05 was considered statistically significant.

Results
Comparison of Mean IL-17 Expression Between Groups C1, C2, M, and V with Group I
Based on Table 1, the mean expression of IL-17 in group C1 (22.60) was lower than that in group I (23.60). Furthermore, 
the mean IL-17 expression in group M (22.41) was also lower compared to group I (23.60). These results showed 
a significant difference with a p-value < 0.05.

Figure 1 Clinical image of skin lesion after treatment. (a) Group I, psoriasis control group (5% imiquimod cream), Modified PASI 6. (b) Group C1 (5% imiquimod cream 
followed by a mixture of Ciplukan and vaseline in a 1:2 ratio), Modified PASI 1. (c) Group C2 (5% imiquimod cream followed by a mixture of Ciplukan and vaseline in a 1:4 
ratio), Modified PASI 1. (d) Group M (5% imiquimod cream followed by mometasone furoate cream), Modified PASI 1. (e) Group V, vehicle group (5% imiquimod cream 
followed by vaselin album), Modified PASI 4.
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Comparison of Mean IL-17 Expression Between Groups C1 and C2 with Group M
Based on Table 2, the mean expression of IL-17 in group C1 (22.60) was observed to be higher than in group M (22.41). 
Similarly, the mean IL-17 expression in group C2 (23.09) was higher compared to group M (22.41). However, these 
results did not show a significant difference, as indicated by a p-value > 0.05.

Comparison of Mean IFN-γ Expression Between Groups C1, C2, M, and V with Group I
Based on Table 3, the mean expression of IFN-γ in group C1 (26.97) was lower than that in group I (28.80). Similarly, the mean 
IFN-γ expression in group C2 (27.03) was lower compared to group I (28.80). Additionally, the mean IFN-γ expression in group 
M (26.03) was also lower than that in group I (28.80). These results showed a significant difference with a p-value < 0.05.

Comparison of Mean IFN-γ Expression Between Groups C1 and C2 with Group M
Based on Table 4, the mean expression of IFN-γ in group C1 (26.97) was observed to be higher than in group M (26.03). 
Similarly, the mean IFN-γ expression in group C2 (27.03) was higher compared to group M (26.03). However, these 
results did not show a significant difference, as indicated by a p-value > 0.05.

Table 1 Comparison of Mean IL-17 Expression 
Between Groups C1, C2, M, and V with Group I

Variables n IL-17

Mean ± SD p

Group C1 6 22.60±0.517 0.012*
Group I 6 23.60±0.872

Group C2 6 23.09±0.603 0.183
Group I 6 23.60±0.872

Group M 6 22.41±0.521 0.004*
Group I 6 23.60±0.872

Group V 6 23.32±0.634 0.460

Group I 6 23.60±0.872

Notes: For numerical data, the p-value is calculated using the LSD 
test when the data follows a normal distribution with homogeneous 
variance. The significance level is determined by a p-value< 0.05. 
Symbol * refers to statistical significance. 
Abbreviation: SD, standard deviation.

Table 2 Comparison of Mean IL-17 Expression 
Between Group C1 and C2 with Group M

Variables n IL-17

Mean ± SD p

Group C1 6 22.60±0.517 0.613
Group M 6 22.41±0.521

Group C2 6 23.09±0.603 0.077

Group M 6 22.41±0.521

Notes: For numerical data, the p-value is calculated using the LSD 
test when the data follows a normal distribution with homogeneous 
variance. The significance level is determined by a p-value< 0.05. 
Abbreviation: SD, standard deviation.
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Discussion
Ciplukan (Physalis angulata Linn.) is a plant from the Solanaceae family that is widely distributed in tropical regions, 
making it easily found in Indonesia.16 This plant contains physalins, high levels of phenols (>20 mg/g), withanolides, and 
carotenoids, which have antioxidant and immunosuppressive effects by inhibiting the complement system and inter-
cellular biochemical reactions as well as macrophage activation.14,15 Physalin is a secosteroid derivative that shares 
a structural similarity with glucocorticoids and has anti-inflammatory effects by inhibiting the activation of the NF-κβ 
cascade.18

Ciplukan also has anti-inflammatory, antiproliferative, antiangiogenic, and anticancer effects due to its content of 
phenols, secosteroids, and saponins. There are three main pathways in ciplukan as an immunomodulator. The first 
pathway involves the phenolic components in ciplukan, such as flavonoids, tannins, and phenylpropanoids, which exhibit 
antioxidant and immunomodulatory effects. The second and third pathways are attributed to secosteroid and saponin 
compounds, which have anti-inflammatory and antiproliferative effects.18,19

The findings of this study revealed a significant reduction in the mean expression of IL-17 within the Ciplukan 1 
group compared to the group of mice with the psoriasis model. Salgado et al20 conducted an in vitro study wherein 
ciplukan extract, comprising phenols (flavonoids, tannins, and phenylpropane), secosteroids (physalin and withangulin), 
and saponins, exhibited anti-inflammatory effects. In 2014, Mahalakshmi et al21 reported that ciplukan contains phenolic 
components with antioxidant and immunomodulatory effects, as observed in in vitro studies. Likewise, Soares et al19 

Table 3 Comparison of Mean IFN-γ Expression 
Between Groups C1, C2, M, and V with Group I

Variables n IFN-γ

Mean ± SD p

Group C1 6 26.97±0.636 0.026*
Group I 6 28.80±1.177

Group C2 6 27.03±0.468 0.026*
Group I 6 28.80±1.177

Group M 6 26.03±1.165 0.009*
Group I 6 28.80±1.177

Group V 6 27.02±1.899 0.065

Group I 6 28.80±1.177

Notes: For numerical data, the p-value is calculated using the LSD test 
when the data follows a normal distribution with homogeneous var-
iance. Symbol * refers to statistical significance. 
Abbreviation: SD, standard deviation.

Table 4 Comparison of Mean IFN-γ Expression 
Between Group C1 & C2 with Group M

Variables n IFN-γ

Mean ± SD p

Group C1 6 26.97±0.636 0.180
Group M 6 26.03±1.165

Group C2 6 27.03±0.468 0.093

Group M 6 26.03±1.165

Notes: For numerical data, the p-value is calculated using the LSD 
test when the data follows a normal distribution with homogeneous 
variance. The significance level is determined by a p-value< 0.05. 
Abbreviation: SD, standard deviation.
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investigated the effects of physalin B, isolated from Physalis angulata Linn., in mice intraperitoneally injected with 
lipopolysaccharide components from Gram-negative bacteria. The results demonstrated reductions in NO, TNF, IL-6, and 
IL-12 levels compared to the control group. Furthermore, Baltos et al22 conducted a study on rats in which subcutaneous 
administration of Physalis angulata Linn. Root extract at various doses (0.5 mg/kg, 1 mg/kg, and 5 mg/kg) was 
performed one hour before inducing inflammation with a 1% carrageenan injection. Notably, the 5 mg/kg dose exhibited 
the most significant anti-inflammatory effect, resulting in an 84% reduction in exudate volume, an 80% decrease in total 
inflammatory cells, a 43% decrease in adenosine deaminase activity, a 70% decrease in nitrite levels, and a 75% decrease 
in prostaglandin levels compared to the control group.

The mean expression of IL-17 in the group treated with 0.1% mometasone furoate cream (22.41) was found to be 
lower than in the other treatment groups. However, in our study, there was no statistically significant difference in the 
mean expression of IL-17 between the Ciplukan 1 group and the group treated with 0.1% mometasone furoate cream. 
It is important to note that topical corticosteroids remain the primary choice for topical treatment of PV due to their 
widespread use and efficacy. However, prolonged use of topical corticosteroids can lead to various side effects, 
including steroid acne, striae, skin atrophy, telangiectasia, perioral dermatitis, hypertrichosis, and 
hypopigmentation.23,24 Therefore, they were utilised as the standard therapy in this research. Li et al17 conducted 
a study evaluating IL-17 antagonists in a group of 24 psoriasis model mice. In their study, the psoriasis model mice 
were treated with a daily injection of 10 mg/kg dexamethasone as the standard therapy group. The results indicated 
that the psoriasis model mice treated with dexamethasone exhibited significantly lower IL-17 plasma levels compared 
to the control group.

These findings align with the research conducted by Ton et al18 on ciplukan, which contains physalin B and G, 
secosteroids structurally similar to corticosteroids. They exert an anti-inflammatory effect by inhibiting the activation of 
the NF-κB cascade. Furthermore, Chen et al25 explained that quercetin present in ciplukan reduced NF-κB levels in 
leukocyte and keratinocyte cell nuclei in a mouse model of psoriasis induced by imiquimod cream. The ability of 
quercetin to lower NF-κB levels resembles the anti-inflammatory effect of glucocorticoids.

In this study, the mean expression of IFN-γ was found to be significantly lower in both the Ciplukan 1 and 
Ciplukan 2 groups compared to the psoriasis model mice group. Ukwubile et al26 conducted a study involving 
mice injected subcutaneously with 0.1 mL of 0.1% carrageenan in the palms until edema and inflammation were 
induced. Subsequently, the mice were intraperitoneally injected with a methanol extract of Physalis angulata Linn 
leaves at doses of 200, 300, and 400 mg/kg BW. The results revealed that the methanol extract of Physalis 
angulata Linn leaves at a dose of 400 mg/kg BW reduced edema and inflammation by 62.71% compared to the 
control group.

Furthermore, the mean expression of IFN-γ in the group treated with 0.1% mometasone furoate cream was lower 
(22.41) than in the other treatment groups. However, in our study, the mean expression of IFN-γ was not significantly 
lower in the group treated with 0.1% mometasone furoate cream compared to the group receiving Ciplukan 1 and 
Ciplukan 2 topical preparations. This observation is consistent with the known anti-inflammatory effect of corticoster-
oids, which inhibit the release of the enzyme phospholipase A2 involved in the synthesis of prostaglandins, leukotrienes, 
and other arachidonic acid derivatives.27,28 Corticosteroids also suppress transcription factors such as activator protein 
(AP)-1 and NF-κB, while increasing the expression of the lipocortin I gene, which acts as an inhibitor of phospholipase 
A2.11 In addition, corticosteroids reduce the synthesis and secretion of cytokines such as IL-1, IL-2, IL-8, IL-17, GM- 
CSF, IFN-γ, TNF-α, and various inflammation-related proteins.11,29

Pinto et al30 investigated the topical administration of physalin E, an active component in Physalis angulata Linn., 
and its anti-inflammatory effect on a mouse model of dermatitis. The results demonstrated that IFN-γ levels in dermatitis 
lesions treated with 0.5 mg of physalin E were not statistically different from those treated with 0.05 mg of 
dexamethasone.

Research Limitations
This study has several limitations that should be acknowledged. Firstly, it is important to note that this study was 
preliminary and represents the first investigation of the effects of topical ciplukan preparations on psoriasis-model mice. 
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Therefore, further research is needed to validate and expand upon the findings presented here. Secondly, it is worth 
mentioning that no specific pharmacological tests were conducted to optimize the formulation of effective topical dosage 
forms, determine appropriate dosages, or quantitatively assess the active ingredients in the ciplukan preparations. These 
aspects are essential for understanding the therapeutic potential and establishing standardised protocols for the use of 
ciplukan in topical treatments. Addressing these limitations in future studies will contribute to a more comprehensive 
understanding of the therapeutic effects of topical ciplukan preparations and provide valuable insights for developing 
effective and evidence-based treatment strategies for psoriasis.

Conclusion
The expression levels of IL-17 and IFN-γ in the psoriasis model mice group treated with ciplukan topical preparation are 
found to be lower compare to the untreated psoriasis model mice group. However, it should be noted that the expression 
levels are not significantly lower than those observed in the psoriasis model mice group treated with 0.1% mometasone 
furoate cream. These findings suggest that ciplukan topical preparations may serve as a potential alternative therapy for 
psoriasis vulgaris. Nevertheless, further research is warranted to compare ciplukan extract with various vehicles and to 
quantitatively assess the active constituents of ciplukan in topical preparations. These investigations are essential for 
establishing standardized protocols and determining the optimal formulation for clinical applications of ciplukan in the 
treatment of psoriasis vulgaris.

Ethical Approval
The guidelines for the welfare of laboratory animals by the Research Ethical Committee of Universitas Padjajaran refer 
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National Research Council of the National Academies, Guide for the Care and Use of Laboratory Animals (Eight 
Edition), 2011, with approval number: 933/UN6.KEP/EC/2022.
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