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Background: Psoriasis is a frequent and complex dermatosis of uncertain origin. A few years ago, a family of gasdermin proteins was 
implicated in psoriasis pathogenesis. Although the number of therapeutic options for psoriasis is growing, considering the burden of 
the disease, treatment personalization, and the possibility of side effects or loss of the drug’s efficacy, it is important to seek new 
therapeutic targets.
Objective: The aim of this study was to assess the efficacy of antibodies against gasdermin E (GSDME) in the treatment of psoriatic 
lesions.
Methods: The study involved 30 male BALB/c mice, 8 weeks old. 5% imiquimod cream was applied topically on the skin to induce 
psoriatic lesions. The next day after the psoriatic lesions appeared, the antibodies were administered. Mice from the study group 
received the rabbit polyclonal anti-GSDME antibody intravenously or intraperitoneally. The control group was administered sterile 
0.9% saline solution.
Results: The injection of anti-GSDME antibodies to mice with imiquimod-induced psoriasis resulted in the resolution of skin lesions, 
whereas the injection of saline to the control group did not result in significant changes.
Conclusion: Antibodies targeting GSDME seem to be promising therapeutic agents in psoriasis; however, their utility has to be 
confirmed in future studies.

Plain Language Summary: Psoriasis is a frequent and incurable skin disease that affects approximately 125 million people worldwide. It 
is characterized by chronic inflammation, wide comorbidity, and decreased life expectancy. The study was carried out by authorized 
personnel in the Experimental Medicine Center, Medical University of Bialystok, Poland. The aim of the study was to look for a new 
medication for psoriasis and test the utility of antibodies that bind a protein called gasdermin E (GSDME), and hence, inhibit GSDME’s role 
in psoriasis. This is a pre-clinical experiment on 30 mice with psoriasis, which was previously induced by a cream with imiquimod. 
Subsequently, 20 mice received a polyclonal rabbit anti-GSDME antibody, which was injected intravenously and intraperitoneally, whereas 
10 mice received saline solution (no active compound). The injection of an antibody against GSDME to mice with imiquimod-induced 
psoriasis lead to the resolution of skin lesions, whereas mice that received saline solution did not heal. Antibodies targeting GSDME seem to 
be a promising future medication in psoriasis. 
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Introduction
Psoriasis is a common and incurable skin disease that affects approximately 125 million people worldwide and significantly 
reduces patients’ quality of life.1 It is characterized by chronic inflammation, extensive comorbidities, and decreased life 
expectancy.1 Among several clinical variants, plaque psoriasis is the most frequent, and clinically presents as erythematous- 
scaly plaques located particularly on extensor surfaces of elbows, knees, in the intragluteal fold or scalp.1 Therapy of psoriasis 
includes topical medications, phototherapy, oral classic agents, and biological drugs.1 Although the number of therapeutic 
options for psoriasis is increasing, the disease burden, need for treatment personalization, and challenges such as side effects or 
loss of drug efficacy highlight the importance of identifying new therapeutic targets.

In general, psoriasis pathogenesis encompasses the interplay between genetic, environmental, and immunological 
factors.1 Our team has studied plaque psoriasis pathogenesis for many years. We previously proposed a role of the 
gasdermin (GSDM) protein family in psoriasis pathogenesis. Gasdermins comprise a family of six proteins labeled 
A through F. The first five (A-E) share a common molecular structure, consisting of an N-terminal domain, a central 
linker region, and a C-terminal domain. This configuration allows the proteins to remain inactive or become activated, 
leading to the formation of pores in the cell membrane. Research has demonstrated that the activation of all gasdermin 
family members requires cleavage by enzymes such as caspases or granzymes, resulting in the release of the N-terminal 
portion responsible for forming membrane pores that ultimately trigger a type of programmed cell death called 
pyroptosis.2,3 Gasdermins can be activated by various triggers under different circumstances and contribute to the 
pathogenesis of numerous human disorders, including skin diseases.3

First, we conducted a study on patients with plaque psoriasis, analyzing the serum and urinary concentration of five 
gasdermins A-E, which exhibit relatively similar molecular structures. We also analyzed their expression in the psoriatic 
plaques, unlesional patients’ skin, and healthy skin from controls without dermatoses. Our published results4–8 demon
strated significantly higher serum concentration of gasdermins A, B, C and E in psoriatic patients compared to subjects 
without dermatoses. Moreover, we observed significantly higher expression of all gasdermins A-E in the psoriatic plaque 
compared to unlesional patients’ skin, with even greater difference when compared to the healthy skin of controls.4–8

The logical next step was to investigate the potential of antibodies targeting gasdermins as a therapeutic option in 
psoriasis. To date, there are no drugs specifically targeting gasdermins. We selected GSDME for its pronounced tissue 
expression level and serum concentration in psoriatic patients over controls in comparison to other gasdermins. Hereby, 
we present the results of our pilot study on the therapeutic potential of rabbit polyclonal anti-GSDME antibodies in 
a mouse model of psoriasis.

Methods
The study was carried out in accordance with the EU Directive 2010/63/EU for animal experiments by authorized 
personnel in the Experimental Medicine Center, Medical University of Bialystok, Poland.

Mice
Thirty male BALB/c mice, aged 8 weeks, were used in the study. They were randomly divided into a study group (20 
mice) and a control group (10 mice). The study group was further randomly divided into two subgroups, depending on 
the route of antibody administration.

Experiment Schedule
The experiment began with a 5-day handling period to familiarize mice with the researchers’ hands and consequently 
reduce the stress level during the experiment procedure. The study was carried out by authorized personnel with 
appropriate qualifications and professional experience. Mice were weighed weekly throughout the experiment.

Psoriasis was induced immediately after the handling period. Mice were anesthetized with inhaled isoflurane and then 
shaved on the dorsal surface (area 10 cm2). Subsequently 5% imiquimod cream (Aldara®, 62.5 mg once a day for 10 
consecutive days) was applied topically on the previously shaved region to induce psoriatic lesions. The imiquimod-induced 
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psoriasis-like inflammation is the most commonly used mouse model of this dermatosis.9 The model used in this study is based 
on literature data and our previous experience.

The severity of the skin lesions was assessed using components of the psoriasis area and severity index (PASI). PASI 
is the most widely used instrument for the evaluation of skin lesions in psoriasis in the dermatological practice.10 The 
tool originally includes an evaluation of the three types of lesions: erythema, infiltration, and scaling, and their area in 
four anatomic regions. However, in our experiment, the assessed area was the same in every mouse, as it was the area of 
induced psoriasis. It was assessed by the same person every time, the primary investigating dermatologist. Each type of 
lesion was assessed on a scale of 0–4 (the higher the number, the more severe the lesion), and then added up.

On the day following the appearance of psoriatic lesions (day 6 of imiquimod application), antibody administration 
was conducted. Before injection, mice were anesthetized with inhaled isoflurane. The study group (20 mice total) was 
divided into two subgroups of 10 mice each: one group received the rabbit polyclonal anti-GSDME antibody 
(MyBioSource MBS9610022, San Diego, CA, USA) intravenously into the tail vein, and the other received the same 
antibodies intraperitoneally. The dose injected accounted for 100 μL of antibody solution (1 mg/mL concentration). The 
control group was administered 100 μL of sterile, room-temperature 0.9% saline solution. The doses were selected based 
on the data from previous reported experiments on mice.11–13 Imiquimod application was continued until the 10th day.

At the end of the experiments, mice were euthanized by isoflurane overdose (5% concentration). Afterwards, the 
blood was collected from the right ventricle and basic laboratory parameters were analyzed, including white blood cells 
(WBC), red blood cells (RBC), platelets (PLT), and hemoglobin (HGB).

Statistical Analysis
The Shapiro–Wilk’s W-test was used to assess data normality. Normally distributed data were analyzed using the 
Student’s t-test and presented as mean ± SD. Statistical analysis was conducted using GraphPad Prism 10.2.2 software 
(La Jolla, San Diego, CA, USA). Differences were considered statistically significant at p < 0.05.

Results
Thirty male BALB/c mice were enrolled in the study. Topical application of 5% imiquimod cream successfully induced 
psoriasis-like lesions in accordance with the results of our previous preliminary experiment, and imiquimod application 
was continued up to day 10. The skin lesions appeared on the 6th day, and their severity was assessed using components 
of PASI (Table 1 and Figure 1A–C). Representative photographs of mice from each group at different stages are 
presented in Figure 1. The mean skin lesion severity score in the study group before treatment was 5.8 ± 0.28 points, 
and 5.4 ± 0.28 in the control group. The initial difference between the groups was not statistically significant (p > 0.05).

After the injection of rabbit polyclonal anti-GSDME antibodies (study group) and saline solution (control group), the 
mice were monitored daily. Skin lesion severity was reassessed after 24 and 72 hours from the injection, and at the end of 
the experiment: 48 hours after the final imiquimod application (Table 1).

Table 1 The Table Illustrates the Mean PASI Values in Mice from the Study 
and Control Groups in Particular Time Points: Before the Injection of the 
Antibodies/Saline, 24 Hours After, 72 Hours After the Injection, and 
Additionally at the End of Experiment, 6 Days After the Injection

PASI in Specific Time Points Control Group Study Group p-value

Before 5.4±0.28 5.8± 0.28 >0.05

24 hours after injection 5.8±7.21 5.05±5.4 >0.05

72 hours after injection 5.7±6.12 3.5±3.64 <0.001

6 days after injection 2.1±2.24 1.65±1.72 p>0.05

Note: Values are presented as mean ±SD.
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At 24 hours post-administration, the mean PASI score in the study group was 5.05 ± 5.4 compared to 5.8 ± 7.21 
points in the control group (Table 1). The difference between the study and control groups was not statistically significant 
(p > 0.05) (Figures 1D–F and 2A). At 72 hours post-administration, the mean PASI score in the study group was 3.5 ± 
3.64, compared to 5.7 ± 6.12 in the control group (Table 1). This difference was statistically significant (p < 0.001) 
(Figures 1G–I and 2A).

When we compared mice from the study group that received antibodies intravenously and intraperitoneally, the 
severity of skin lesions after 24 hours from the injection in the first group was 4.8 and in the other 5.3, and after 
72 hours – 3.4 and 3.6, respectively. The differences were not statistically significant (p > 0.05) (Figure 2B). Similarly, 

Figure 1 Photographs representing mice during different stages of experiments. Before the treatment (A–C), after 24 hours from the injection (D–F), after 72 hours from 
the injection (G–I). Study group treated i.v. (A, D, G), study group treated i.p. (B, E, H), control group (C, F, I).
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intravenous or intraperitoneal administration of sterile saline in the control group gave statistically insignificant results: 
4.8 and 6.8, and 5.5 and 6, respectively.

Additional observations noted that all of the mice exhibited reduced activity and slower movements after imiquimod 
application. Upon the appearance of skin lesions, mice began scratching. Following the administration of antibodies, 
mice in the study group regained activity concurrent with the skin healing process. In contrast, mice from the control 
group, which received no treatment, remained less active until the end of the experiment. No significant changes in their 
body weight were observed in any group before or after the experiment (Figure 2C).

We also compared the basic laboratory parameters (white blood cells, red blood cells, platelets, hemoglobin) between 
the study and control groups post-euthanasia, but no significant differences were observed (p > 0.05, data not shown).

Discussion
Our previous studies identified a potential role of the gasdermin protein family in psoriasis. To the best of our knowledge, 
this study is the first to analyze the role of antibodies targeting gasdermins in a psoriatic inflammation model. The results 
of the current experiment further encourage the hypothesis that these proteins play a key role in psoriasis pathogenesis 
and can serve as a therapeutic target.

At the beginning of the experiment, mice in the study and control groups exhibited comparable psoriasis-like skin 
lesion severity, as assessed by the components of PASI. The skin lesions clearly were a source of discomfort, with mice 
displaying scratching behavior and reduced activity. Following administration of the rabbit polyclonal anti-GSDME 
antibodies to the study group and the saline solution to the control group, clear differences emerged. After 24 hours, the 
lesions in the study group started to heal, whereas lesions in the control group became even more severe. By 72 hours, 
the study group showed significant improvement in lesion severity (p < 0.001), while the control group remained 
unchanged. This experiment encourages the potential of anti-GSDME antibody as a therapeutic agent in psoriasis. We 
assume that the antibody binds GSDME and prevents its function as a pore-forming agent.

GSDME, formerly known as the DFNA5 protein, is implicated in multiple forms of programmed cell death, including 
pyroptosis, apoptosis, and necroptosis.5,14 GSDME can be cleaved by caspase-3 or by granzyme B, releasing N-terminal 
domains that form pores in a cell membrane. In consequence, cell swelling and release of cellular components occur. The 
process leads to the release of inflammatory cytokines such as IL-1β and IL-18 as well as pro-apoptotic molecules, 
leading to further stimulation of caspase-3.5,14 Moreover, the formation of GSDME-mediated membrane pores can 
trigger activation of the NLRP3 inflammasome, further promoting IL-1β maturation.5,14

The role of GSDME in psoriasis is emerging, but not fully elucidated yet, and our team was among the first to 
investigate its role in this dermatosis. We previously proposed a mechanism wherein GSDME, beyond cleavage by 
granzyme B or caspase-3, indirectly triggers GSDMD cleavage through feedback mechanisms, leading to pyroptosis and 
inflammatory cytokine release.5,14 Inflammasomes, whose role in psoriasis is well established,15 can activate caspase 1, 
which transforms pro- IL-1β into mature IL-1β, which has the ability to stimulate secretion of IL-1716 – one of the main 

Figure 2 Skin lesions severity in mice from the study (PSOR) and control (CON) groups initially, after 24 h and 72 h from the injection (A); skin lesions severity in mice 
from the study group treated i.v. (PSOR i.v.) or i.p. (PSOR i.p.) (B); body weight of the mice from the study (PSOR) and control (CON) groups before and after the 
treatment (C). ***mean statistically significant difference between the study and control group with p<0.001.
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psoriatic cytokines. Currently, it has been suggested that pyroptosis, cell death driven by GSDME, is closely linked to 
apoptosis through the action of caspase 3.17 Our perception is that GSDME-mediated pyroptosis contributes to ongoing 
inflammation and potentially accounts for the reduction of apoptosis observed in the psoriasis pathogenesis.

Subsequent studies have corroborated our findings. Nevertheless, there is still a paucity of data regarding the role of 
gasdermins in psoriasis. Additionally, some gasdermins are more frequently studied than others, and, based on our 
studies and literature review, particular gasdermins may play slightly different roles in this dermatosis. Li et al 
discovered, similar to us, that GSDME was upregulated in psoriasis lesions compared to normal skin. Moreover, in 
GSDME-deficient and caspase-3 inhibitor-deficient mice, the severity of skin inflammation was reduced.18 Long et al 
also carried out an experiment on the imiquimod-induced psoriasis mouse model, and stated that both full-length and 
cleaved forms of caspase-3 and GSDME were elevated in the epidermis. Abnormal proliferation and differentiation of 
keratinocytes, as well as skin inflammation, were less pronounced in GSDME-deficient mice.19

In our study, mice receiving anti-GSDME antibodies intravenously showed slightly less severe lesions than those 
treated intraperitoneally, although the differences were not statistically significant (p > 0.05). Moreover, mice treated 
intravenously improved faster than those treated intraperitoneally. Notably, treatment with anti-GSDME antibody was 
well-tolerated and improved the animals’ general condition and reduced pruritus.

Certainly, we must take into account other potential explanations for the therapeutic effect in our study. We should 
consider the possibility of broader immunomodulation due to non-specific antibody influence, such as binding to several 
other epitopes or interference with antigen presentation.

The limitations of this experiment include, certainly, its pre-clinical nature, the use of only one psoriatic inflammation 
model, the administration of a single antibody dose, and no pharmacokinetic assessment or pathology validation.

In further work, we plan to expand this experiment by assessing the efficacy of monoclonal antibodies against 
GSDME, as well as other gasdermins, including different dosing. Certainly, further experiments are required to fully 
establish the therapeutic potential of such a strategy.

Conclusions
Gasdermin E seems to play a significant role in psoriasis pathogenesis. Administration of anti-GSDME antibodies to 
mice with imiquimod-induced psoriasis resulted in skin lesion healing, which encourages further analysis of GSDME as 
a potential therapeutic target. The observed improvement in skin lesions following antibody administration may suggest 
effective modulation of the inflammatory cascade driving psoriasis in this mouse model, likely mediated by interrupting 
processes that lead to the release of key inflammatory cytokines, consequently reducing immune cell infiltration, and 
normalizing epidermal proliferation.
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