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Abstract

This study investigated the mechanisms by which Rhizoma Smilacis Glabrae extract (RSGE) alleviates psoriasis associated
with hyperuricemia (HUA) in a murine model. Fifty male mice were allocated to five groups: control, IMQ-induced psoriasis,
HUA, HUA + IMQ, and HUA + IMQ treated with RSGE. Clinical severity (PASI score), serum biochemical parameters,
histopathological changes, inflammatory cytokine expression, and MAPK signaling pathway activation were evaluated. IMQ-
induced psoriasis increased PASI scores, lesion thickness, epidermal hyperplasia, inflammatory cytokine expression (IL-6, IL-
17, IL-23, TNF-a), and MAPK pathway activation. HUA elevated serum uric acid (UA), creatinine (Cr), and blood urea nitro-
gen (BUN) levels. Coexistence of psoriasis and HUA further aggravated both cutaneous lesions and systemic biochemical
abnormalities, accompanied by enhanced inflammatory responses and MAPK signaling activation (p < 0.05). Treatment with
RSGE significantly reduced PASI scores, improved histopathological alterations, decreased UA, Cr, and BUN levels, and
suppressed inflammatory cytokine expression and MAPK pathway activation compared with the HUA + IMQ group. These
findings suggest that RSGE effectively attenuates psoriasis complicated by hyperuricemia, likely through modulation of in-
flammatory responses and inhibition of the MAPK signaling pathway.

Rezumat

Studiul a investigat mecanismele prin care extractul de Rhizoma Smilacis Glabrae (RSGE) amelioreaza psoriazisul asociat cu
hiperuricemia (HUA) intr-un model experimental murin. Cincizeci de soareci masculi au fost repartizati in cinci grupuri: mar-
tor, psoriazis indus cu imiquimod (IMQ), HUA, HUA + IMQ si HUA + IMQ tratat cu RSGE. Au fost evaluate severitatea
clinica (scor PASI), parametrii biochimici serici, modificarile histopatologice, expresia citokinelor proinflamatorii si activarea
cdii de semnalizare MAPK. Psoriazisul indus cu IMQ a determinat cresterea scorului PASI, ingrosarea leziunilor si a epidermei,
precum si cresterea expresiei IL-6, IL-17, IL-23 si TNF-a. Hiperuricemia a fost asociata cu valori crescute ale acidului uric,
creatininei si ureei serice. Asocierea psoriazisului cu HUA a agravat atat manifestarile cutanate, cat si dezechilibrele biochimice
si raspunsul inflamator, prin activarea accentuata a caii MAPK. Administrarea RSGE a redus semnificativ severitatea leziuni-
lor, markerii inflamatori si parametrii biochimici alterati. Rezultatele sugereaza cd RSGE poate ameliora psoriazisul complicat
cu hiperuricemie prin inhibarea inflamatiei si modularea caii de semnalizare MAPK.
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Introduction Despite this, the relationship between psoriasis and
HUA remains controversial.

Rhizoma Smilacis Glabrae (RSG) is the dried rhi-
zome of Smilax corbularia var. woodii, a plant of the
Liliaceae family. It has a sweet, light, and neutral
taste, can act through the liver and stomach meridi-
ans, and plays the roles of detoxification, dampness
removal, and joint relief (8). The main active com-
ponents in RSG include flavonoids, flavonoid glyco-
sides, and alkaloids, among others. Some modern
pharmacological studies have confirmed that RSG
has antibacterial, anti-gout, immunosuppressive, and
other effects (9, 10). Wu et al. (11) found through
network pharmacology that the formula containing
RSG can mediate multiple types of inflammation-

Psoriasis is a chronic, recurrent, and systemic skin
disease mediated by inflammation, which is incura-
ble. Its main clinical manifestations are localized or
widely distributed erythema, scales, and epidermal
thickening on the skin (1). Psoriasis is closely corre-
lated to systemic inflammatory responses associated
with metabolism, including obesity, diabetes, meta-
bolic syndromes, and hyperuricemia (HUA) (2, 3).
Uric acid (UA) serves as the final product of purine
metabolism in the human body, with low solubility.
Excessive deposition of urate salts can cause gout at-
tacks in the joints and uric acid kidney stones (4).
HUA is positively correlated with various diseases
such as obesity, diabetes, and psoriasis (5-7).
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related signaling pathways to exert therapeutic ef-
fects on periodontitis. Yang et al. (12) reported that
different doses of RSG could lower the lipid levels
of hypertensive rats. Xiao et al. (13) confirmed that
RSGE can regulate the creatinine (Cr) and blood
urea nitrogen (BUN) levels in blood in HUA mice
and adjust the structure of intestinal microbiota, to
participate in repairing intestinal barrier damage
caused by HUA. In addition, some studies have also
demonstrated that active ingredients such as astraga-
loside, quercetin, and resveratrol in RSGE can alle-
viate psoriasis-like skin lesions (14). It indicates that
RSG has a therapeutic effect on psoriasis and HUA,
but its potential role in treating the comorbidity of
psoriasis and HUA remains to be explored.

The mitogen-activated protein kinase (MAPK) path-
way can deliver extracellular stimuli (such as inflam-
matory factors, stress, and growth factors, among
others) into the interior of cells, thereby regulating
cell proliferation, differentiation, apoptosis, and in-
flammatory responses. As recognized, p38, extracel-
lular regulated protein kinase (ERK) 1/2, and c-Jun
N-terminal kinase (JNK) are important subfamily
members of MAPK (15). Highly phosphorylated p38
MAPK and JNK can be detected in psoriasis lesions.
Excessive activation of the MAPK pathway is a key
factor driving the inflammatory response and epider-
mal hyperplasia in psoriasis (16). In patients with
HUA, excessively high blood UA concentration can
lead to the deposition of urate salts in joints and other
areas, forming monosodium urate crystals. Once rec-
ognized by immune cells, these crystals can activate in-
flammasomes, and the activation of inflammasomes
strongly depends on the MAPK pathway (17, 18).
Based on this information, it is evident that both pso-
riasis and HUA have the activation of the MAPK in-
flammatory pathway, which subsequently forms a
pathophysiological connection. Therefore, the MAPK
pathway provides a theoretical target for developing
a co-therapeutic strategy for psoriasis and HUA.
Based on this, a comorbidity model of psoriasis and
HUA was prepared on mice in this work to analyze
the phenotypic changes of the mice with both dis-
eases. Subsequently, after intragastric administration
of RSGE, the potential mechanism by which RSGE
improves the symptoms of mice co-infected with
psoriasis and HUA was explored based on the
MAPK pathway. It was hoped that this could offer a
reference for finding treatment plans for the comor-
bidity of psoriasis and HUA, as well as for control-
ling the condition of psoriasis patients and improv-
ing their quality of life.

Materials and Methods

Animals
Fifty SPF male Kunming (KM) mice (aged 4 to 6
weeks, with an average body weight of 20 + 1 g;
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Liaoning Changsheng Biotechnology Co., Ltd.,
China) were enrolled for study herein. All experi-
mental animals were raised in the experimental ani-
mal center. The average room temperature was (23
+ 2)°C, and the relative humidity was (55 = 5) % in
the center, with light and dark alternating for 12/12
hours. They were fed with conventional animal feed
and could eat freely. This study has been approved
by the Ethics Committee of Affiliated Hospital of
Jiaxing University, and the experimental process
strictly adheres to international animal research
guidelines.

Grouping, model construction, and treatments
After one week of adaptive feeding of 50 KM mice,
they were randomly divided into a normal control
(NC) group, an Imidazolomide (IMQ) group, a HUA
group, a HUA +IMQ group, and a HUA + IMQ + RSGE
group, with 10 mice in each. The specific intervention
methods for mice in different groups are as follows:
NC group: The mice were raised normally without
any other treatments;

IMQ group: The hair on the back of the mice was
removed, and then 5% IMQ cream (Sichuan Med-
Shine Pharmaceutical Co., Ltd., China) at a dose of
62.5 mg was applied once a day for 7 consecutive days;
HUA group: Mice were fed with 10% yeast feed and
received by gavage 100 mg/kg bw adenine (Shang-
hai Kanglang Biotechnology Co., Ltd., China) once
daily for 4 consecutive weeks;

HUA + IMQ group: Mice were first fed with 10%
yeast feed and received by gavage 100 mg/kg bw ad-
enine once a day. After 4 weeks of continuous feed-
ing, the hair on the back was removed. For 7 consec-
utive days, 5% IMQ cream at a dose of 62.5 mg was
applied once a day.

HUA + IMQ + RSGE group: Based on modeling in
the HUA + IMQ group, mice were administered by
gavage 500 mg/kg bw of RAGE once a day for 7
consecutive days starting from week 4.

Except for the mice in the HUA + IMQ + RSGE
group, the mice in the other groups were adminis-
tered by gavage the same amount of normal saline
once a day for 7 consecutive days starting from week 4.
The RSGE was provided by Jiaxing Hospital of
T.C.M. When in use, the RAGE was dissolved in
fresh distilled water to prepare a suspension of ap-
propriate concentration, which should be stored in a
refrigerator at 4°C for future use.

Skin lesion severity score

The Psoriasis Area and Severity Index (PASI) (19)
was adopted to evaluate the severity of skin lesions
on the back of mice in each group. The PASI assess-
ment dimensions included the degree of erythema,
epidermal thickening, and the degree of scales.
Among them, a score of 0 (normal) indicated that
there is normal skin, without erythema or desquama-
tion; 1 point (mild) is characterized by slightly raised
skin lesions, accompanied by pale red patches and a
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small amount of desquamation; 2 points (moderate)
indicates moderate elevation of the skin lesion, pre-
senting as red patches with flaky desquamation; at 3
points (severe), the skin lesion is significantly raised,
presenting as deep red patches accompanied by thick
layered desquamation; and a score of 4 (extremely se-
vere) indicates that the skin lesion is extremely thick-
ened and raised, presenting as very deep red patches
accompanied by thick, layered desquamation.
Hematoxylin-eosin (H&E) staining

After the last intervention, the mice were fasted for
8 hours and intraperitoneally injected with 3% pen-
tobarbital sodium (Thermo Fisher Scientific, USA)
at a dose of 150 mg/kg. The mice were sacrificed by
removing their necks. The skin on the back was sep-
arated, and subcutaneous tissue was removed. The
skin lesion thickness was measured using a vernier
caliper. Subsequently, an appropriate amount of le-
sion tissue was taken and fixed in formalin at room
temperature for 24 hours. After gradient alcohol de-
hydration, xylene transparency, and paraffin embed-
ding, paraffin sections with a thickness of 5 um were
prepared. After dewaxing and rehydration, staining
was carried out using the H&E staining kit (Shang-
hai Beyotime Biotechnology Co., Ltd., China), fol-
lowed by gradient alcohol dehydration and xylene
transparency treatment, and the sheets were sealed
with neutral gum. The morphological changes of the
lesion tissue were observed under a 6400X optical mi-
croscope (Deli Group Co., Ltd., China), and then the
epidermal layer thickness was recorded using Image
Pro Plus 6.0 software (Media Cybernetics, USA).
Detection of serum biochemical indicators

‘When the mice were sacrificed, 6 mL of blood was col-
lected from the eyes, centrifuged at 3,000 r/min for 10
minutes, and the supernatant was taken. The UA, Cr,
and BUN levels in the serum were detected using the
IDEXX Catalyst One® automatic blood biochemical
analyzer (Beijing Yeeran Technology Co., Ltd., China).
Real-time fluorescence quantitative PCR detection
A portion of the lesion tissue was taken, and liquid
nitrogen was added for thorough grinding. Then, Tri-
zol reagent (Thermo Fisher Scientific, USA) was
added to extract total RNA. The concentration and
purity of the extracted RNA were detected using a
UV5Nano ultraviolet spectrophotometer (Mettler
Toledo, Switzerland). Following that, cDNA was
synthesized using the AgPath-ID™One-Step RT-
PCR Kit (ABI, USA). The mRNA expressions of in-
terleukin (IL)-6, IL-17, IL-23, and tumor necrosis
factor (TNF)-a were detected using AgPath-
ID™One-Step RT-PCR Kit (ABI, USA). The quan-
titative primer information is as follows: 5'-
CTGCAAGAGACTTCCATCCAG-3' and 5'-
AGTGGTATAGACAGGTCTGTTGG-3' for IL-6

upstream and downstream, respectively; 5'-
CTCCTGCTTCTAGGCTGGTTG-3' and  5'-
CCACCTGGCACTTCGAGTTAG-3" for IL-17

724

upstream and downstream, respectively; 5'-
TTCAGatGGGCATGAATGTTCTT-3' and 5'-
CCAAATCCGAGCTGTTGTTCTT-3"' for IL-23
upstream and downstream, respectively; 5'-
TGTCTCAGCCTCTTCTCATT-3' and 5'-

GCCATTTGGGAACTTCTCAT-3' for TNF-a up-
stream and downstream, respectively; 5'-
TGGCCTTCCGTGTTCCTAC-3' and 5'-
GAGTTGCTGTTGAAGTCGCA-3' for
GAPDHIL-6 upstream and downstream, respec-
tively. Taking GAPDH as the internal reference, the
relative expressions of each target gene were calcu-
lated by the 2-2AT method.

Western blotting

A part of the lesion tissue was collected, cut into
small pieces, and ground thoroughly on ice to ho-
mogenize. Then, the Radio Immunoprecipitation
Assay reagent (Thermo Fisher Scientific, USA) was
introduced to extract the total protein, to detect the
concentration of extracted protein using the bicin-
choninic acid protein quantification kit (Thermo
Fisher Scientific, USA). The samples were loaded
and subjected to sodium dodecyl sulfate-polyacryla-
mide gel electrophoresis. The proteins were trans-
ferred onto the nitrocellulose membrane (Sigma-Al-
drich, USA) and sealed in a blocking solution con-
taining 5% skimmed milk powder at room tempera-
ture for 2 hours. Subsequently, rabbit anti-ERK1/2
(Cell Signaling Technology, USA), rabbit anti-JNK
(Cell Signaling Technology, USA), rabbit anti-P38
(Cell Signaling Technology, USA), and rabbit anti-
GAPDH (Cell Signaling Technology, USA) primary
antibodies diluted at a ratio of 1:1000 were added
and incubated all night at 4°C. After membrane
washing, horseradish peroxidase-labeled mouse
anti-IGg (Cell Signaling Technology, USA) second-
ary antibody diluted at a ratio of 1:2000 was intro-
duced for another incubation at room temperature for
1 hour. After film washing, the enhanced chemilu-
minescence substrate (Thermo Fisher Scientific,
USA) was introduced to develop under the Chemi-
Doc MP gel imaging system (Bio-Rad, USA). Next,
the ImageJ software (National Institutes of Health,
USA) was employed to detect the gray value of the
target protein band.

Statistical analysis

Statistical analysis was conducted using Statistical
Product and Service Solutions 23.0 (IBM, USA). All
data underwent normality and homogeneity of vari-
ance tests and were expressed as mean + sd. One-
way analysis of variance was utilized for the com-
parison of differences among multiple groups, and
the LSD-¢ test was employed for pairwise compari-
son between groups. A value of p < 0.05 indicated
that the difference was statistically significant.
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Results and Discussion

Changes in skin morphology in mice with psoriasis
and hUA

The PASI score, the lesion skin thickness, and epi-
dermal layer thickness of mice in the IMQ group and
the HUA + IMQ group were obviously greater when
compared to those in the NC group (p < 0.05). All
indicators of mice in the HUA + IMQ group were
much greater than those in the IMQ group (p < 0.05)
(Figure 1).
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Figure 1.

Psoriasis-like skin changes in model mice. A: H&E
staining results of the skin lesion, 200%; B: PASI
score; C: Thickness of the affected skin; D: Epider-
mal layer thickness at lesion. “Compared with NC
group, p < 0.05; *compared with IMQ group, p <
0.05; & compared with HUA group, p < 0.05
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Figure 2.

Changes in serum renal function indicators of
model mice. A: Serum UA level; B: Serum Cr
level; C: Serum BUN level. “Compared with NC
group, p < 0.05; *compared with IMQ group, p <
0.05; & compared with HUA group, p < 0.05

Changes in renal function of mice with psoriasis and
HUA

The serum UA of mice in the IMQ group, HUA
group, and HUA + IMQ group showed much higher
levels in comparison to those in the NC group (p <
0.05). The serum Cr and BUN levels in the HUA
group and the HUA + IMQ group were remarkably
higher relative to those in the NC group and the IMQ
group (p < 0.05). Among them, the serum UA, Cr,
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and BUN levels in the HUA + IMQ group were con-
siderably higher when compared to those in the
HUA group (p < 0.05) (Figure 2).

Changes in the expression of inflammatory genes at
the lesion sites in mice with psoriasis and HUA

The relative expressions of IL-6, IL-17, IL-23, and
TNF-0 mRNA in the skin lesions of mice in the IMQ
group and the HUA + IMQ group were significantly
higher than those in the NC group and the HUA
group (p < 0.05), while those at the lesion sites of
mice in the HUA + IMQ group were significantly
higher in contrast to those in the IMQ group (p <
0.05) (Figure 3).
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Figure 3.
Changes in the expressions of inflammatory genes
at the lesion sites of model mice. A: IL-6; B: IL-17;
C: IL-23; D: TNF-o."Compared with NC group, p <
0.05; fcompared with IMQ group, p < 0.05; % com-
pared with HUA group, p <0.05

Changes in MAPK pathway status at the lesion sites
in mice with psoriasis and HUA

The relative expressions of p-P38, p-ERK 1/2, and
p-JNK proteins in the skin lesions of mice in the
IMQ group and the HUA + IMQ group were signif-
icantly higher compared to those in the NC group
and the HUA group (p < 0.05). The relative expres-
sions of various proteins at the lesion sites in the
HUA + IMQ group of mice were significantly higher
than those in the IMQ group (p < 0.05) (Figure 4).
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Figure 4.

Changes in the expressions of MAPK pathway-re-

lated proteins at the skin lesions of model mice. A:

Western blot result; B: p-p38; C: p-ERK 1/2; D: p-

JNK. *Compared with NC group, p < 0.05; *com-

pared with IMQ group, p < 0.05;  compared with
HUA group, p <0.05

The effect of RSGE on the skin morphology of mice
with psoriasis and HUA

The PASI score, lesion skin thickness, and epidermal
layer thickness of mice in the HUA + IMQ + RSGE
group were significantly decreased compared to those
in the HUA + IMQ group (p < 0.05) (Figure 5).
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Figure 5.

Psoriasis-like skin changes in mice with psoriasis
and HUA after intervention with RSGE. A: H&E
staining results of skin lesions, 200%; B: PASI score;
C: Lesion skin thickness; D: Epidermal layer thick-
ness. “Compared with HUA + IMQ group, p <0.05

The effect of RSGE on renal function in mice with
psoriasis and HUA

The serum UA level of mice in the HUA + IMQ +
RSGE group was significantly higher relative to that
in the HUA + IMQ group, while the Cr and BUN
levels were much lower (p < 0.05) (Figure 6).
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Figure 6.

Changes in serum renal function indicators of mice
with psoriasis and HUA after intervention with
RSGE. A: UA in serum; B: Cr in serum; C: BUN in
serum. * Compared with HUA + IMQ group, p <
0.05

The effect of RSGE on the expression of inflamma-
tory genes in the skin lesions of mice with psoriasis
and HUA

The relative expressions of IL-6, IL-17, IL-23, and
TNF-oo mRNA in the serum skin lesions of mice in
the HUA + IMQ + RSGE group were significantly
lower in comparison to those in the HUA + IMQ
group (p < 0.05) (Figure 7).
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Figure 7.

Changes in expressions of inflammatory genes in
the skin lesions of mice with psoriasis and HUA af-
ter intervention with RSGE. A: IL-6; B: IL-17; C:
IL-23; D: TNF-a. » Compared with HUA + IMQ
group, p <0.05

The effect of RSGE on the MAPK pathway status at
the lesion sites of mice with psoriasis and HUA

The p-P38, p-ERK 1/2, and p-JNK in serum at the
lesion site in the HUA + IMQ + RSGE group of mice
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exhibited significantly lower expression relative to
those in the HUA + IMQ group (p < 0.05) (Figure 8).
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Changes in expressions of MAPK pathway-related
proteins in the skin lesions of mice with psoriasis
and HUA after intervention with RSGE. A: West-
ern blot result; B: p-p38; C: p-ERK 1/2; D: p-JNK.
~Compared with HUA + IMQ group, p < 0.05

This work revealed that compared with mice with
psoriasis and HUA monopathy, mice with psoriasis
and HUA had greatly higher PASI score, increased
epidermal layer thickness at the lesion site, upregu-
lated expressions of inflammatory genes (i.e., IL-6,
IL-17, IL-23, and TNF-a), and elevated blood UA,
Cr, and BUN levels. These observations are similar
to the result found by Tamer et al. (20) that patients
with severe psoriasis have higher blood UA levels.
Psoriasis is a chronic systemic inflammatory disor-
der mediated by genetic, environmental, and im-
mune factors. After the onset of the disease, activated
dendritic cells initiate and amplify the Th1/Th17 im-
mune response by secreting factors such as IL-23,
while activated T cells produce core effector factors
such as IL-17A, TNF-o, and IFN-y (21, 22). Ulti-
mately, these factors directly act on keratinocytes, in-
ducing their abnormal proliferation and feedback the
release of chemokines, thereby forming self-sustain-
ing chronic inflammation (23). A high UA level can
elevate the expressions of various indicators like IL-
1B, IL-6, and TNF-a, and neutralizing IL-17 can al-
leviate UA-induced kidney injury (24). This work
unveiled sharply upregulated expressions of various
inflammatory genes in mice co-infected with psoriasis
and HUA. The rise in blood UA was accompanied
by an intensification of renal dysfunction, suggesting
that high UA levels not only aggravate the skin
symptoms and inflammatory responses of psoriasis
but also further affect kidney function.
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Secondly, it was observed in this work that after in-
tragastric administration of RSGE, the mice co-in-
fected with psoriasis and HUA exhibited a sharply
lowered PASI score, reduced epidermic layer thick-
ness at the lesion site, downregulated expressions of
IL-6, IL-17, IL-23, and TNF-o decreased signifi-
cantly, and decreased levels of blood UA, Cr, and
BUN. These observations align with the result re-
ported by Wang et al. (25) that RSGE can improve
renal inflammation and oxidative stress responses in
rats with UA nephropathy by promoting UA excre-
tion. This finding is consistent with the results re-
ported by Xu ef al. (26), whose study showed that
astragaloside IV in RSGE alleviated skin inflamma-
tion in IMQ-induced psoriatic mice, reduced the ac-
cumulation of IL-17-producing T cells in skin le-
sions, and inhibited the expression of pro-inflamma-
tory cytokines, thereby exerting a therapeutic effect.
Psoriasis is a systemic inflammatory disease closely
related to metabolic disorders, and HUA is one of the
most common complications (27). The RSGE con-
tains a variety of bioactive components and has multi-
ple pharmacological effects. Tang et al. (28) pointed
out that RSGE could greatly improve the skin symp-
toms of IMQ-induced psoriasis in mice by regulating
the Th17/Treg balance of skin lesions. Similarly,
Zhao et al. (29) reported that RSGE could inhibit the
inflammatory response induced by lipopolysacch-
aride in RAW264.7 cells and subsequently secrete
inflammatory factors such as IL-1p and IL-6. Some
scholars have confirmed that RSG can improve the
renal pathological changes in mice with acute kidney
injury and exert therapeutic effects (30). Our findings
suggested that RSGE can improve the psoriasis-like
skin symptoms of mice co-infected with psoriasis
and HUA by inhibiting inflammatory genes at the le-
sion site while enhancing the kidney function.

To further explore the potential mechanism of the
extract of RSGE in treating mice with both psoriasis
and HUA, we detected the changes in the protein ex-
pressions of p38, INK, and ERK1/2, members of the
MAPK pathway subfamily, at the skin lesions of
mice. The MAPK pathway is involved in regulating
the immune-inflammatory response, abnormal cell
proliferation, and differentiation in psoriasis (31).
Research has demonstrated that the expressions of
ERK, JNK, and p38 in psoriasis lesions are all ab-
normally elevated (32). This supports the result that
the expressions of p-38, p-ERK 1/2, and p-JNK in
the skin lesions of IMQ mice were considerably
higher relative to those in the NC group in this work.
Affected by psoriasis, IL-17 and TNF-a can further
stimulate and activate the MAPK pathway. For in-
stance, Han et al. (33) demonstrated that the
p38/ERK MAPK pathway was abnormally activated
in the kidneys of HUA mice, which subsequently af-
fected the kidney function and UA excretion. Subse-
quently, this work revealed that expressions of p-38,
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p-ERK 1/2, and p-JNK proteins in the skin lesions of
mice co-infected with psoriasis and HUA were
greatly elevated in comparison to those of mice with
IMQ and HUA. This implies that high UA levels will
enhance the activation of the MAPK pathway at the
lesion sites in mice with psoriasis. Additionally,
sharply decreased expressions of various proteins in
the skin lesions of co-infected mice with psoriasis
and HUA were observed after intragastric admin-
istration of RSGE in this work. This observation is
supported by the findings of Guo et al. (34) that
RSGE can improve T cell differentiation and im-
mune function in a mouse model of psoriasis and
regulate the ERK pathway to alleviate psoriasis-like
skin symptoms. For this reason, RSGE shows high
potential in treating the comorbidity of psoriasis and
HUA by mediating the MAPK pathway.

On the other hand, several limitations of this work
have to be pointed out herein. (1) It initially clarified
the aggravating effect of HUA on psoriasis and the
intervention effect of RSGE, but the specific molec-
ular mechanism, especially the detailed links of how
RSGE regulates UA levels and affects the MAPK
pathway, has not been fully elucidated. (2) The re-
sults are only verified in animal models, lacking clin-
ical data support for patients with psoriasis compli-
cated with HUA. Therefore, the transformation of
the research conclusions into clinical applications
still needs further evaluation. For this reason, future
research will delve into the specific molecular tar-
gets of RSGE in regulating UA metabolism and in-
terfering with the MAPK/Th17 inflammatory axis
and conduct clinical studies to verify its translational
value in treating psoriasis complicated with HUA.

Conclusions

This study demonstrates that HUA can significantly
exacerbate psoriatic skin lesions by excessively acti-
vating the MAPK signaling pathway and intensify-
ing Th17-related inflammatory responses. However,
RSGE could effectively reverse this deteriorating ef-
fect and simultaneously improve the renal function
indicators related to HUA. This discovery revealed
that HUA not only functions as an important aggra-
vating factor for psoriasis, but also provides a highly
promising natural drug candidate strategy for the
clinical treatment of psoriasis, especially for patients
with psoriasis complicated with HUA.
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