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Abstract 

Purpose: To evaluate the beneficial effect of Panax notoginseng (PN) gel against imiquimod-induced 
psoriasis in a mice model. 
Methods: Psoriasis was induced by topical application of imiquimod cream (5 %) on the shaved skin of 
mice for 7 days. PN group received PN gel (1 %) twice a day with imiquimod cream (5 %) once a day 
for one week. The effect of PN gel was estimated by scoring skin thickness, scaling and erythema. 
Reverse transcription polymerase chain reaction (RT-PCR) was used for the determination of the 
expressions of inflammatory mediators in skin tissues of mice. Moreover, the severity of inflammation 
was determined by histopathological and immunohistochemical assessment of skin tissues.  
Results: The severity of inflammation and the expressions of inflammatory mediators were significantly 
reduced in PN gel-treated group, relative to the negative control group. Treatment with PN gel 
attenuated the histopathology of skin tissue in the imiquimod-induced psoriatic mice, and significantly 
decreased the level of intercellular adhesion molecule (ICAM-1), when compared to the negative control 
group.  
Conclusion: These results show that PN gel attenuates psoriasis in imiquimod-induced psoriasis mice 
model by decreasing skin inflammation. Thus, PN gel may be suitable for the management of psoriasis. 
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INTRODUCTION 
 
Psoriasis is a chronic inflammatory skin disease 
which affects about 2 % of the world’s population 
[1]. It is characterized by leukocyte infiltration, 
dilatation of capillaries and hyper-proliferation of 
keratocytes [2]. The pathogenesis of psoriasis is 

thought to be due to environmental and genetic 
factors [3]. Studies have revealed that 
inflammatory pathways play an important role in 
the pathogenesis of psoriasis due to their 
involvement in the activation of the proliferation 
of keratocytes and infiltration of immune cells [4]. 
In psoriasis, the production of chemokines and 
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cytokines activates the NF-κB signaling pathway 
[5]. Psoriatic patients suffer social and emotional 
disabilities due to the visibility of the psoriatic 
lesions [6]. There are several therapies currently 
available for the management of psoriasis. These 
are phototherapy, and systemic and topical 
agents. However, none of these therapies can 
cure this skin disorder completely. In addition, 
each therapy has its own limitations. Thus, it is 
important to develop new therapeutic 
approaches for the management of psoriasis. 
 
Traditional Chinese medicine has shown 
promising potential in the management of 
psoriasis. Panax notoginseng belongs to the 
family Araliaceae.  In China, it is traditionally 
used for the management of hemorrhage [7]. 
Some compounds isolated from Panax 
notoginseng i.e. notoginsenoside and 
ginsenosides possess pharmacological activities 
such as anti-myocardial ischemia, anti-cancer, 
immunomodulatory, hepatoprotective and anti-
fibrotic properties [8 - 10]. Panax notoginseng 
has been reported to prevent brain injury by 
attenuating altered levels of oxidative stress and 
inflammatory mediators [11].The present study 
evaluates the healing effect of PN against 
psoriasis, and the mechanisms involved. 
 
EXPERIMENTAL 
 
Animals 
 
Female BALB/c mice, aged 6 - 8 weeks, and 
weighing 20 - 25 g, were procured from 
Shanghai Medical College, China. All animals 
were kept under standard conditions as per 
guidelines. They were acclimatized to laboratory 
conditions for 7 days, and allowed free access to 
normal standard chow diet and tap water. The 
experiments used in this investigation were 
approved by the institutional ethical committee of 
Guangzhou Institute of Dermatology, China 
(approval no. IAEC/GID/2016/21). The study 
followed the guidelines of the Association for the 
Assessment and Accreditation of Laboratory 
Animal Care International (AAALAC) for 
experimentation and animal use [12]. 
 
Extraction of Panax notoginseng 
 
The roots of Panax notoginseng were procured 
and authenticated by a taxonomist at Guangzhou 
Institute of Science, China. The roots were dried 
under the shade and coarsely powdered. The 
dried powder was extracted by maceration using 
80:20 volume ratio of methanol: water. The 
solvent mixture was evaporated in vacuo to 
produce a dry extract. The percentage yield of 
the extract was 20.7 %. 

Preparation of Panax notoginseng gel 
 
The preparation of 1% Panax notoginseng gel 
formulation was done as per the procedure 
reported in a previous study [13]. The gel was 
prepared by mixing hydroxypropylcellulose 
(HPC) in distilled water at ambient temperature. 
Then, the dried Panax notoginseng extract was 
dissolved in 95 % of ethanol and the resultant 
solution was mixed with the HPC solution. The 
mixing was carried on continuously until the 
formation of gel. 
 
Induction of psoriasis 
 
Psoriasis was induced by topical application of 
imiquimod cream (5 %) on the shaved skin of 
mice for 7 days. The rats were assigned to three 
groups: negative control group which received 
imiquimod cream (5 %) topically on the shaved 
epidermal area for 7 days, PN group which 
received PN gel (1 %) twice daily, along with 
imiquimod cream (5 %) once a day for 7 days, 
and control group. The severity of inflammation 
was estimated by determining psoriasis area and 
severity index (PASI) as per previously reported 
method [13]. Thickness, scaling, erythema and 
cumulative score of skin-like parameters were 
determined, and the degree of inflammation 
(from a scale of 0 - 4) was estimated separately 
for each parameter. 
 
Real-time PCR 
 
The mice were sacrificed by decapitation, and 
TRIzol reagent was used to extract the mRNA 
from the isolated skin. The reverse transcription 
of total RNA (2 µg) to cDNA was done with 
iScript cDNA Synthesis kit, while SYBR Green 
Master Mix was used for quantitative RT-PCR as 
per the manufacturer’s instructions. Primer 
specificity of the amplification was evaluated by 
using melting curve analysis. The expressions of 
IL-23, ICAM-1, TNF-α and IL-8 were estimated, 
with GAPDH as an internal control. 
 
Immunohistochemical studies 
 
Following fixation in 4 % paraformaldehyde, 
paraffin was added to the isolated skin samples 
from each animal. The skin samples were 
sectioned into 4 µm thickness and stained with 
hematoxylin eosin (H & E). The tissue sections 
were observed for histopathological changes 
under a light microscope. Moreover, 
histochemistry was carried out by incubating the 
tissue sections with anti-mouse ICAM-1 antibody 
(1: 200 dilution) and later with biotin-conjugated 
goat anti-rabbit IgG for 50 min. Thereafter, the 
tissue sections were subjected to DAB and 
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hematoxylin staining, and observed under the 
light microscope. 
 
Statistical analysis  
 
Data are expressed as mean ± SD (n = 6). 
Statistical analysis was performed using one way 
ANOVA. Post-hoc comparison of means was 
carried out by Dunnett’s post hoc test (Gradpad 
prism 6.1., CA, USA). The level of statistical 
significance was set at p < 0.05.  
 
RESULTS 
 
Effect of Panax notoginseng gel on severity 
of inflammation 
 
The effect of Panax notoginseng gel on severity 
of inflammation in imiquimod-induced psoriasis 
mouse model is shown in Figure 1. In the 
exposed area of the control group, the skin was 
smooth, with vessels visible underneath. There 
were significant increases in the thickness of 
skin, scaling and erythemia on the shaved skin of 
 

 
 

 
 
Figure 1: Effect of Panax notoginseng gel on severity 
of inflammation in imiquimod-induced psoriasis mouse 
model. Data are presented as mean ± SD (n=6), **p < 
0.01, compared to the control group; ##p < 0.01, 
compared to the negative control group 
 

negative control group, when compared to the 
control group. In addition, the exposed area 
showed erythema and thickened layers of skin. 
However, treatment with PN attenuated the skin 
lesions on the exposed area, and also attenuated 
the level of skin thickness, scaling and erythema 
in the imiquimod-induced psoriasis rat model 
(Figure 1B). 
 
Effect of Panax notoginseng gel on 
expressions of inflammatory mediators 
 
The effect of Panax notoginseng gel on the 
expressions of inflammatory cytokines in the skin 
tissue of imiquimod-induced psoriasis mouse 
model is shown in Figure 2. There were 
significant increases in the expressions of IL-8, 
TNF-α, IL-17 and ICAM-1 in the skin tissues of 
the negative control group, relative to the control 
group (p < 0.05, p < 0.01). However, application 
of PN gel on the exposed skin of imiquimod-
psoriatic mice significantly reduced the 
expressions of IL-8, TNF-α, IL-17 and ICAM-1, 
when compared to the negative control group. 
 
Effect of Panax notoginseng gel on skin 
inflammation 
 
The effect of Panax notoginseng gel on the level 
of skin inflammation was estimated by 
histopathological and immunohistochemical 
analyses. There was a higher degree of 
epidermal layer thickening in the negative control 
group than in the control group (Figure 3). 
Histopathological changes in the skin tissue are 
shown in (Figure 3A). Acanthosis was found in 
the skin, and granular and horny layer were 
absent in the skin tissues of the negative control 
group. However, treatment with PN attenuated 
the lesions and skin inflammation brought about 
by imiquimod-induced psoriasis. 
 
Immunohistochemical evaluation revealed that 
the expression of ICAM-1 protein was 
significantly downregulated in the skin tissue of 
the PN-treated group, when compared to the 
negative control group (Figure 3B). Epidermal 
thickness was significantly enhanced in the 
negative control group, relative to the control 
group. However, treatment with PN gel 
significantly attenuated the enhanced thickness 
of epidermal layer in imiquimod-induced 
psoriasis mice (Figure 3C). 
 
DISCUSSION 
 
Psoriasis is an inflammatory skin disorder. 
Studies have revealed the promising potential of 
alternative medicine in the management of 
inflammatory skin disorders [14]. The present  
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Figure 2: Effect of Panax notoginseng gel on the 
expressions of inflammatory cytokines in the skin 
tissue of imiquimod-induced psoriasis mouse model. 
Data are presented as mean ± SD (n=6), **p < 0.01, 
compared to the control group, ##p < 0.01, relative to 
the negative control group 
 
study evaluated the beneficial effect of Panax 
notoginseng gel against psoriasis in rats. 
Psoriasis was induced by topical application of 
imiquimod on the shaved area of mouse skin, 
and PASI was estimated by scoring skin 
thickness, scaling and erythema. Moreover, RT-
PCR was used for the determination of 
expressions of inflammatory mediators in the 
mice skin tissues. 

 

 
C 

Figure 3: Effect of Panax notoginseng gel on the level 
of skin inflammation in imiquimod-induced psoriasis 
mouse model. A: Histopathology of skin (H & E); B: 
Immunohistochemical analysis of ICAM-1; C: 
Epidermal thickness. Results are presented as mean ± 
SD (n=6). **p < 0.01, compared to the control group; 
##p < 0.01, compared to the negative control group 
 
It has been reported that topical application of 
imiquimod produces skin inflammation which 
resembles that of psoriasis [15]. In this study, it 
was also revealed that inflammation and 
expressions of inflammatory mediators were 
significantly enhanced in the negative control 
group, when compared with the control group. 
However, treatment with PN gel attenuated the 
imiquimod-induced inflammation. Inflammatory 
mediators such as ICAM-1, IL-17, IL-8 and TNF-
α are involved in the pathogenesis of psoriasis 
[16]. Studies have demonstrated that IL-17 is 
involved in psoriatic lesions, while TNF-α 
activates NF-κB in psoriatic patients [17]. In the 
present study, treatment with PN gel significantly 
attenuated the altered expressions of 
inflammatory mediators in the skin tissue of 
imiquimod-induced psoriatic mice. This finding is 
consistent with previously published data [18]. 
 
Histopathologic studies also revealed that 
application of PN gel attenuated the imiquimod-
induced skin lesions and epidermal layer 
thickening in the psoriatic mice. Again, this result 
is in agreement with previous reports [19]. 
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Immunohistochemical analysis showed that the 
level of ICAM-1 was significantly reduced in the 
PN gel-treated group, when compared to the 
negative control group. 
 
CONCLUSION 
 
The findings of this study demonstrate that PN 
gel treatment attenuates imiquimod-induced 
psoriasis in mice by decreasing skin 
inflammation. Thus, PN has a potential for 
application in the management of psoriasis. 
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