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Moisturizing Nanoemulgel of Turmeric (Curcuma longa) Rhizome
Extract Ameliorates Atopic Dermatitis-like Skin Lesions in Mice
Moaodel through Thymic Stromal Lymphopoietin, Interleukin-13, and
Interleukin-17

Nyoman Suryawati®™, Made Wardhana'™, I Made Baka®, Made Jaowi®™

;Efm“mmw Introduction: Various moisturizers have been developed for mild and moderate
of Medici [?ﬂqF':;TU atopic dermatitiz (AD). Twmeric (Ciwreuma longa), contaming a potent amti-
University, Denpassr, Bali, mflammatory substance, 15 one of the promising mgredient for moisturizers.

is, "Department of ﬂﬁyﬁxmhhnghnmrmmwnmnmlgdpmpﬂmmmm:szbmm
TInternal Medicine, Faculty of umhamaiﬂsstndymmstud!hum:nztheefﬁmtof]%hnmemrhm
Denpasar. Bali, Indonesiz, interleukin (IL)-13, IL17 levels, histopathnlogical feature, immsepidermal
m]:fi-wﬂ:rg; water loss (TEWL) value, amd dermatitis score m am AD-like mouse

model mduced by dinittechlorobenzene (DNCB). Methods: This stady
used 35 female BALB/C mice aged 6-8 weeks, weighmg 20-30 g Mice
were drided mto the treatment group (DNCE and 1% twmenc rhizoms extract
moisturizing nancemmulgel) and the confrol group (DNCB and wehicle zel). The
DINCB application was camied out twice a week, fiom day 14 to day 29. On
day 30, skin fissne samples were taken to examine TSLP, T1-13, IL-17 levels,
and histopathological examinafion. Resolts: The treatment zroup showed lower
TSLE, IL-13, and skin tissue IL-17 levels than the eontrol group (P = 0.05).
In addition, applymg 1% turmeric rhizome extract, moisturizing nancemulgzel
improved the treatment group's dermatitis score and histopathelogical features
compared to the control group (P = 0.05). The 1% turmeric extract moisturizing
nancemulgel decreased the TEWL but was statisheally mmsignificant compared to
the control group (P = 0.05). Conclusions: Applying 1% tumeric rlizome extract
moistunzing nancemulgel amelicrates AD-like skin lesions by decreasmmg TSLP,

Submitted: 15-Aug 2073 IL-13, and IL-17 levels in the DNCB-induced BALB/c mouse model.

Revised: 03-Oct-2022
Apgcepted: 06-Oct-022

Published: 09-Diac-2023 Keryworps: dtopic dermatitis like, meisturizer, nancemulgel, turmeric extract

INTRODUCTION induce inflammation through T helper (Th) 2 cytokines
topic dermatitis (AD) is a chronmie inflammatory = 9ch as imterleskin (IL) 4, IL-5, and IL-13, and
o 3 characterized by skin bamier defects immunoglobulin (Iz) E formation from plasma cells?

disruption is the initial step in developing AD because
it can increase transepidermal water loss (TEWL) and
skin acidity (pH), which will activate serine proteases'
via a protease-activated receptor-2 (PAR2).? Stmulation
of PAR? om keratinocyte cells will inecrease thymuic
stromal lymphopeietin (TSLF) production,™ which will
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Disruption of the skin bamer will also activate the
mfammasome, which controls the actvation of IL-1B
and IL-lot, resulting in T helper (Th) 1 or Thl7-mediated
mfammation * The role of IL-17 produced by Th1T cells
m AD 15 wmknown; it 15 thought to be an mducer that
moves Thl7 cells to Th? cells in earty skin inflammation. *
Various therapentic pmdelines consistently recommend
moisturizers for skin barmrer maintenance and prevention
of AD* Eecently, anti-inflammatory agents are
often added to moshmzers to improve skim bamer
function and contrel skin dryness to reduce mild and
moderate AD symptoms.” One of the anti-inflammatory
imgredients that can be added to a moistunzer 1s tomerc
Cureumin  (CUR), the mamn active ingredient of
turmeric, is a nonenzymatic natural antioxidant from
the polyphenol zroup. * The limitation of using topical
turmernc preparations 15 the poor selubility of CUE m
water and low absorption in the skin® so it is essential
to be made in namosystem preparation Nanosystem
preparation mcreases the deliverance of druz molecules
to specific targets and minimizes side effects ™ The
1% CUE nancemulgel m squamous cell carcmoma
cases showed that the dmg release to the skm was
significantly higher with lower toxic effacts!’ The
topical application of 1% CUR nancemulgel was
effactive m carrageenan-induced mouse models.?

Animal models play an essential rele m understanding
the pathogenesis of AD and fmdmg effective drugs;
hence, the mouse model is gaining wider acceptance "
The dmitrochlorobenzene (DNCB) applicafion in
BALB/c mice represents AD in humans because it
shows symptoms similar to AD i humans ™ The topecal
application of turmenc rhizome extract is not beneficial in
15 expected fo overcome the absorption lmitaton
of topical twmeric rhizome extract Accordmg to its
anti-inflammatory potential, moishwizing nanoemulgzel
turmenie rhizome extract s expected to improve the
skin barmer, reduce AD symptoms, and minimize topical
steroids. To the researcher’s knowledge, the mechanism
of anfi-mfammatory moisturizer nancemmulgel twmeric
rthizome extract in a mouse model exposed to DNCB
has never been reported. Based on the data above, more
research is needed to investigate finther the effact of
applymz 1% twmerie rluizeme extract moistunzing
nancenmlgel on AD-like mice models exposed to DNCB.

MeTHODS

This research was conducted at the Intezrated Biomedical
Laboratory, Department of Dmg and Expenmental
Anmmal Development, Faculty of Medicine, Udayana

Unrversity, Denpasar, Bal, Indonesia, after obtamung
approval from the research ethics commutiee of the
Faculty of Medicine, Udayana University/Sanglsh
Hospital Denpasar no: 1275TUN 14.2 2 VILI4TT/2021.
Turmeric rhizome was obtained from the Techmical
Implementation Unit of Materia Medika Batu, Malangz.
extract and vehicle gel was made at the Mahazanesha
College of Pharmaecy, Denpasar Histopathological
were mads at the Anatomical Pathology Laboratory
of the Sanglah Central General Hoespital The TSLE
IL-13, and IL-17 levels examination using the sandwich
enzyme-lmked immmmeosorbent assay (ELISA) methed at
the Integrated Biomedical Laboratory Umit, Faculty of
Medicme, Udayana University.

Chmical parameters {(dermatitis score and TEWL value)
and laboratory (histopathological levels, skin tissue TSLP,
IL-13, and IL-17) are assessed in this study. Clinical
dermatitis 15 assessed by a scormg system, meluding
redness (erythema), swelling {(edema), scanmg (dryness),
erosion, or excorlation. The walue of each parameter
15 0-3, namely a score of 0 (no symptoms), 1
(muld- =20%), 2 (moderate: 20%—60%), and 3 (severe
=60%), with a maxinmom score 12, The TEWL value was
assessed at baselme, after DMCB application, and at the
end of the smdy, with the GPSkin Barrier Pro® device.
The histopathological parameters of dermatitis m this
study meluded the epidermal thickness and the mumber
of eosmophil cells in five fields of wiew. Epidermal
thickness was measured from the stratum comeum to
the stratum basalis wsing a microscope equipped with
a mler The eosmophil cells wers counted with am
objective magmfication of forty hmes.

Research procedures

This study is an experimental stody using female
BAIB/e muecs, aged 6-E weeks, weighing 20-30 g,
with a randomized posttest-only control group design
to determine the effect of 1% twmerc rlizome extract
moisturizing nancemulgel compared to controls. BAT B/e
given sterile food and water and placed m cages with
cycles every 12 b m light and 12 h in dark conditions.
The room temperature was set at 23°C = 3°C, and the
bhumadity was 35% = 15%. Mice were adapted for a
week and weighed The drop-out criteria were BAT Bic
mice that died during the study.

Manufacture of dinitrochlorobenzene sensitizer
material

One percent DNCB sclution was prepared by dissolving
100 mg DNCB powder in 10 ml acetons: olive

Biomolecular and Health Sciemce Journal | Volume 5 |} Issue 2 | July-December 2022
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ol (3:1; wv), while 0.5% DNCB was prepared by
dissolving 50 mg DNCB powder in 10 ml acetone:
olrve oil (3:1; wiv).

The moisturizing nancemulgel of turmeric rhizome
extract preparation

The method for making nanoemmlsion of tumeric
rhizome extract is called a sslf-nane emmlsifying dmg
delivery system (SNEDDS) with a simplex lattice
design (SLD). The composition of SNEDDS includes
components of sunflower oil, surfactant tween B0, and
cosmfactant polyvethylens glycel (PEG) 400, with a atio
of 1:8:1. Twmenc rluzome exfract nancemmlgel was
made using carbopol 934 as a gellng agent.

Treatment protocols

Samples were randomized into fwo treatment groups:
the control group given DNCE and the wehicle gel
application (n = 18); the treatment group was given
DMHCEB and 1% turmeric rhizome exiract moisturizing
nancemulgel (n = 18 mice). The day before the
treatment, the dorsal skin of the mice was shaved.
The dorsal skin of BALB/c mice was sensifized
with 200 wl DNCB 0.5% (3:1, v~v) with a size of
]l em % 1 em once a day for three days (sensitization
phasa). BALB/c mice were re-exposed (rechallenge)
with 20 uL DNCB 1% (3:1, v/v) in both ears and 100
pL DHNCB 1% on the dorsal skin on days 14, 17, 20,
23, 26, and 29. On the 30® day, they were sacrificed
using ketamins The moisturizing nancemulgel of
1% turmeric rhizome extract and wvehiele gel was
applied to the sensitized dorsal skin on the 14% day.
Applications of 1% furmeric 1hizome extract
moisturizing nanoemulgel in treatment group and
vehicle gel in control grup were carried out two times
a day for 2 weeks If DNCB and 1% turmeric rhizome
exfract molsturizing nanoemulgel and vehicle gel
pecurred on the same day, then the turmeric rhizome
exfract moisturizing nancemulgel and vehicle gel was
carried out 4 b before DNCB admimstration. On the
last day of treatment (30® day), mice were sacrificed
for examination — the treatment protocol is shown in
Figure 1.

Enzyme-linked immunosorbent assay methods
Examination of skin tisswe TSLF, IL-13, and IL-17
levels using an ELISA kit from the BT Lab Bioassay
Technology Laboratory, Jaxing, Zhejiang, China,
with the following protocol: (1) Add 50 ul of standard
solation and 50 pl of standard diluents (as blank) info
each well; (2) put 40 ul of sampls sclution imto each
well; (3) add 10 pl of anti-TSLPfanti-TL-13/anti-IL-17
antibody to each sample well; (4) add 50 pl of
Streptavidin-HRP mto each of the standard and sample
wells, homogenize briefly by tapping by hand; (5) cover
and incubate at 37°C for 60 min; (6) open the seal
cover, drain the liguid well in the sink, dry it with the
well facing down and tap on a tissue towel; (7) fill the
350 pl wash buffer, which is left for 30 s; () repeat
procedure no. 79 (four times washes m total); (%) add
50 ul of chromogen A and add it to all wells; (10) add
50ul of chromogen B and put it info all wells n a dark
room; (11) homogenized, incubated for ten minutes at
37°C m a dark room; (12) add 50 pl stop selution and
add to all wells; (13} the absorbance 1= measured at a
wavelength of 450 nm.

Data analysis

The baselme characteristic data, mcluding body weight,
TEWL wvalues, and the dorsal skin condition after
shaving (erythema, drymess, and erosion), expressed
m mean =+ standard deviation. Sk tfissue TSLP
levels, skin tissue IL-13 levels, clinical dermatitis,
epidermal thickness, and the momber of eosinophil
cells: on histopathological examination wers mnot
normally distributed and not homogeneous (P = 0.05)
using the Mann-Whitney test Data on skin tssue
IL-17 levels, TEWL wvalues normal distibuted and

homogeneous (P = 0.05), were analyzed by independent
r-test.

Restrrs

Characteristics of nancemulgel turmeric extracts
Turmeric rhizeme exiract nancemulgel has gzood
characteristics in ferms of adhesion (1.04 =),
dispersibility (6.18 cm), pH (6.03), viscosity (26),

Acelimsization
{7 davs)

| HNapcemulge] wrmernic thizome exinset 1% Dudey (2 weels) |

[ Vihicle gel 2x'day (3 weekes) -|

L !
I | f [ L

3 26 2]

L DHCE [*ain the s and
B L TRCE 1% i thes dirsal dkin

Sacrificed

Figure 1: Treatment pratoco] in this study
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particle size (25,193 mm), polydispersity mdex (0.382), Effect of 1% turmeric rhizome exiracis
and zeta potential (588 mV), which meet the moisturizing nanoemulgel on transepidermal

nancemulzel criteria.

Characteristics of research subjects

The mital subjects of the study wers 36 BALB/c mice,
drvided into the freatment group and the control group.
In the control group, 1 BALB/c mouse dropped out
because of death, so the mumber analyzed in this study
was 35 There was no difference m body weight between
the treatment group (26.00 £ 217 g) and the control
group (26.24 £ 313 g) (P = 0.799). The TEWL values
in the treatment group (10.11 = 4.56 zh/m*) and the
control group (11.19 = 5.44 z'him®) were not statistically
defarent (P = 0.530). The condition of the dorsal skin
after shaving in the treatment group (0889 = 0.32) and
the control group (0.765 £ 0.44) was also not statistically
different (P = 0.337).

Effect of 1% turmeric rhizome extract moisturizing
nancemulgel application on thymic stromal
lymphopoietin, interleukin-13, and interleukin-17
of skin tissue levels

The effect of 1% turmenc rluzome extract moistunzing
nancemulgel on TSLP, IL-13, and IL-17 skin tissue levels
iz presented m Table 1. Based on Table 1, it was found
that skin tissue TSLP levels, skin tissue [-13 levels,
and skin tissue IL-17 levels m the treatment group were
significantly lower than m the conirel group (P = 0.05).

Effect of 1% turmeric rhizome exitracts moisturizing
nancemulgel application on dermatitis severity on
histopathological examination

show mulder epidermal hyperplasia, spongiosis, and a
dermal infiltrate consisting of hymphocytes, neutrophils,
and ecsmephils, which were lighter than m the control
overlappmg of acute and chronic phase dermatitis. The
effect of 1% trmenc ruzome extract moishmzmg
nanoemulgel on histopathologic parameters 15 presentad in
Tzble 1. Based on Table 1, 1t was found that the epidermal
thickness and sosmophil connt m the freatment group were
significantly lower than in the control group (P < 0.05).

water loss value

The DNCB application mereased the mean vale of
TEWL in the treatment group (38.73 = 13.52 ghm?)
and the contrel group (38.96 + 11.24), which were not
statistically different (P = 0.676). The application of
moisturizer decreased the mean value of TEWL in the
treatment groups (22.66 = 1032 g'h/m®) and the control
zroup (28.44 + .82 gh/m®), which were not statistically
different (P = 0.084).

Effect of 1% turmeric rhizome extracts
moigturizing nanoemulgel on dermatitiz score
Skin  bamer dysfimcton caused by DNCB
application was assessed with a dermatitis  score
(erythema, edema, dryness, and erosion or excoriation).
The median dermatitis score after DNCB application m
the treatment zroup was 5.00 (1.25), whle in the control
gronp, 1t was 300 (1.00), which was not statistically
different (P = 0.126). The moishwrizing nancemulgel of
1% turmeric rhizome extract caused the median score
of dermatitis in the treatment group (3.50 [2.25]) to be
significantly lower than the control group (4.00 [1]) m
the AD-like mouse model induced by DNCE (P = 0.05).
The effect of DMNCE administration and meisturizer on
chmeal dermatitis 15 presented m Figure 3.

Multrvaniate logistic regression amalysis was performed
to analyze the mmdependent relationship and degree
of influence of the TSLE, IL-17, IL-13, and TEWL

I-‘Jg;lu'e X ]-hsmvnnr.hn ngl:al featres comparison hemeen the treatment
Eroups (2) and control Eroups (b) with H Emnn:anEmmita_n_ng (=400

r_‘lnmm.wr} cell infiftrates in the dermis (black arrows) and spongiosis
(red arrows) in treatment sroups were Lighter compared to control groups

Table 1: Comparizon of laboratory results in the treatment group and the contrel group

Variable Croups Mean 0504 CT P
Treatment (#=18) Conirol (#=17) difference  (minimmm-marimom)

TSLP levels (pg/nl), madisn (I0F) 05702872 21127(160.07) —E0.36 -173.76—5.36 0.038™

IL-13 levels (pg/ml), median (TQR) 144.61 (61.19) 164.05 (3464  —3021 -59.53—0.89 0037

IL-17 levels (pg/ml), mear=SD 194.7962.27 244317023 4832 0511394 0.034%

Epidermal thickness (), median (TQR) 61.28 (45.81) 83.60 (35.97) —23.01 —45.60—0.33 0045

Eosinophil count (tells), median (IQR) 0.40 (0.40) 0.80 (0.60) 052 082022 <0001

*Seatistically Sigmificant if P00, *Analysis usng fhe Mann Whimey U [test, *Analysis using independent #test. IQF. Interquartile range,
SD: Standard devistion, §5% CT: 95% confidence interval, TSLP: Thymic sromal lymphopoieting I1.- Inferlenkin
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Figure 3: Clinical dermatitis after DNCB application in the treatment group {2) was not significantly different fiom the control zroup (o).
Climiral dermatitis after application of DNCE and moisturizer m the treatment group {c) was considerably milder than in the control groap {d).

DMNCE: Dinitrochlorobenzens

Table 2: The logizstic regression analysis result between
thymic stromal lymphopoietin, interleukin-17, and
transepidermal water loss with dermatitis scores

Variabl® B SE P  Exp 95% CI

(B) TLower limit Upper hmit
TSLP 0022 0010 0.025% 1022 1003 1041
IL-13 0019 0011 0039 1019 1010 1042
IL-17 0015 0008 0.038* 1015 1008 1.031
TEWL 0.010 0.048 0.047* 1010 1.007 1.053

Constant —4.010 3.830 0.021* 0.018

*Treatment varishles are excluded from the equation becanse
thery are shown to be significant. TEWL: Transepiders] water
boss, 95% CT: 95% confidence interval, TSLP: Thymic stromsal
Iymphopoietn 11 Inferledkin SE: Standard error. *Significant if
Pamhe <0005

with dermatitizs score as a clinical ouwtcome, pressnted
in Table 2. The logistic rezression analysis showed
that changes in TSLE, IL-13, IL-17, and TEWL were

score (score 4 wvs. score <d4).

Discussion

TSLP 1z an  upsiream cyiokme that mduces
Th? cells (IL-4, IL-5, and IL-13) activation and triggers
the formation of mmumoglobulm (Ig) E from plasma
cells ¥ Recent studies have concluded that IL-13 is a
crucial peripheral Th? cell cytokine m tissues, while
IL-4 sigmficantly affects lymph nodes." IL-4 and IL-13
activate the STAT3 signahng pathway and mterfere
with keratmoecyte differentiation causing skm bamer
disruption. In contrast, IL-4 and IL-13 actwvation in
STAT6S will cause an mcrease m chemoattractants that
play a role m inflammation ¥

The essential fimetion of IL-17 iz to induce local
tizsne  inflammation through the upregulation of
proinflammatory cytokines, chemokmes, and newtrophil
activator cells, which enable activated T cells to
migrate through the extracellular matrix.” Dharing
the acute phase of AD, IL-§, IL-1f, and TGF-§ will

Biomolecular and Health Seienmce Jowmal | Volume 5 | Issue 2 | July-December 2022

promote Thl7 differentiation. Thl7 cells will be
mobilized to skin lesions, mteracting with Th2 cells,
keratinoeytes, and AMP'Y Makajima et al. found that
IL-17 deficiency weakens Th? cell mduction during the
acute mmflammatory phass, so it can be concluded that
IL-17 plays a role in moving Thl7 cells to Th? cells m
early skin inflanmmation * IL-17 production is suppressed
by IL-4 and IL-13, which explains the decreased Thl7
response in AD patients.™ Ewvidence suggests that the
percentage of Tregs was mereased in peripheral blood
AD patients. However, a previous study revealed that
Thl7 cells and Tregs presemt mtally antagomstic
functions, and the percentage of Tregz negatively
comelated with Thl7 cell frequency in both the skin
specimens and peripheral blood of patients with AT

In this study, the topical application of 1% tumeric
thizome extract nanoemmlgel caused sipmificantly
lowered TSLP levels, IL-13 levels, and IL-17 tissue
levels. These results are m agreement with the
previously reported CUR study. In vifre studies have
shown that CUR suppresses TSLP expression and
production through the caspase-1 and NF-xB pathways.
Oral supplementation of CUR in ovalbumim-sensitized
AD-hike mouss models was reported to decreaszs the
expression of TSLP/IL-33 cytokmes and Th? cytokines
(IL-4, IL-5, IL-13, and IL-31), repair skin lesions
characterized by reduced epidermal thickness, and
decreased mammatory cell mfltration in the dermas via
the STATE and GATA3 activation pathways.* In 2 mouse
model of psoriasis induced by imiquimod cream, 1t was
found that the application of 1% CUR gel decreased
the production of cytokmes IL-174, IL-17F, IL-22,
IL-1j, and THF-t. Reduced expression of IL-17A and
IL-17F is thought to be ndirectly mhibiting IL-1B/1L-6
production® Anti-mflammatory effect of CUR against
IL-13, possibly through the STATS, GATA3 pathway,
suppresses chemoatfractant activity that plays a role m
inflammation * The anti-mflammatory effact of CUR on
IL-17 is thought to be through the mechanism of CUR
inhibition on NF-kB and STAT3 *
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Bepeated exposme to DNCB on mouse skin
camses histopathological changes charactenzed by
hyperkeratosis, epidermal hyperplasia, and infiltration of
lymphocytes, eosimophils, and mast cells, similar to the
acute phaze of AD lesions in humans.* The application
of moeisturizer can restore stratum comeum hydration,
reduce cytokine production, mast eell hypertrophy and
degranulation, and epidermal hyperplazsia® In the 1%
turmeric thizome extract nanoemulzel apphcation group,
the epidermis thickness was mgnificantly thimer than
the control group, thought to be through the activity of
turmernic rhizome extract m mhubiting the IL-13 eytokine
in the STAT3 pathway, thersby reducing the occmrence
of epidermal hyperplasia.

In the AD-hke mouse model, the mumber of
eosinophil cells mcreased in the group of mice with
oxazolone-induced dermatitis. Heo stated that the
recruriment of eosmophils m the sk would produce
IL-1f, IL-6, and IL-17, increasing the number of
Th? cells and the production of Th? cytokines.’® In this
study, 1t was found that the mean mumber of eosinophil
cells on histopathological examination n the group
of mice with the application of 1% tumene rfnzome
extract moistunizing nancemulgel was significantly
lower than the control group, which was thought to be
through the activity of CUR in inhibiting IL-12 in the
STAT6 pathway, which will suppress the activity of
chemoattractants that play a role m the ccowrence of
inflammation m AD.

The TEWL result m this study 15 consistent with a stody
. a DNCB-sensitized model of AD mice, which showed
an increase in TEWL and decreased skin hydration =
Thas result shows that applymng moistunizer can improve
the skin bamier, characterized by a2 decrease in the
TEWL value. The use of moistarizers has been reported
to increase skin hydration and decrease TEWL values
during the recovery phase of the skin barmer, which
15 essential in managmg AD** Studies show that the
application of moisturizers containing anti-inflammatory
agents shows inconsistent results concerning skin TEWL
valuas * The value of TEWL in vive can be influenced
by several factors such as humidity, temperature,
moisture content m the skin, sweat gland activity,
metabolism, circadian rhythm, and stress " In this
study, the topical application of 1% tumenc rhizome
extract moistunzing nancenmlgel was pot proven to
camse lower TEWL values than the control group.
This result may be because both test matenials contain
the same base of meoisturizming components, which can
improve the skin bamer Addmg 1% twmerie rhizome
extract to moisturizer could reduce the skin inflammatory
response due to the application of DNCE.

The application of DNCB mm experimenizl anmmal
models can cause AD-hke clmical tnals, shown by
an increase in inflammatory respomses such as an
mcrease m the seventy of skin lesions, ear edema,
and scratching behavior in experimental amimals *

The use of moistunizers can mmprove the skin bamier,
prevent transdermal sensitization, reduce TSLP lewals,
and reduce the symptoms and seventy of AD3M
Anti-mflammatery m moisturizers 15 thought to work by
blocking cyclooxygenase activity and dowmnregulating
pro-mflammatory cyvtokmes, repairmg the skin barrier,
and calming effect on dry and tritated skin ®

This study showed that 1% tummeric rhizome extract
moishinzmg nancemulzel reduced AD-hke lesions m
DMCB-induced mouse models through TSLE, IL-13, and
IL-17. This study alse found the role of meowstumizing
nancemulge] twmeric rhizome extract in repaming
skin bamer damage assessed from climical dermatitis
(dermatitis score} and histopathological exammation
(epidermal hyperplasia and eosmophil cell infiltrate in the
dermus). Multivariate analysis indicates that changes m
TSLE, IL.-13, IL-17, and TEWL due to the 1% CURE gel
mmxt:hlﬁlmmmtmdemahhs scores. This
result confirms the theoretical basis of this study that
TSLF, IL-13, IL-17, and TEWL mteract with each other
m producing dermatitis morpholegy. The analysis found
that the Nagelkerke R-square was 0.460, which means
that the effect of the TSLE, IL-13, and IL-17 vanables
on changes in the dependent variable was 46.0%, with
54.0% effects of other factors that were not researched.

The lmitation of this study is that the hapten
(DMCB)-inducad AD-like mouse modsl can activate an
mmune response, which may be difficult to conclude
for the mcidence of AD i bumans. Futher research is
needed to mvestigate the effect of applving nanoemulgel
turmeric rhizome extract moisturizer m human AD cases.

ConcLusions

One percent (1%) turmene ruzome extract moostorizing
nancemulge]l sigmficantly affects climeal improvement
m dermattis through decreasmg TSLP, IL-13, and IL-17

tissue levels, strengthening moisturizers’ role by repamring
the skin bamer and reducing AD lesions theory.

Acknowledgments

We thank our collsagnes Dr Rer Nat Dr Ni Nyoman
Ayu Dewn, M.S1, Mrs. Amy Yelly Eusmawati, and I
Made Angga Baskara, 5.5i, for laboratory assistance;
Dr. Dr. Agung Wiwiek Indrayani, M. Ees, apt. Dewa Ay
Armarm, 5 Fam., M.Se., and Dr. apt. Luth Chabib,
SFarm., MS5c, for the nanoemmlgel formulation;
Dr. Herman Saputra, Sp.PA (K} and Dr. I Gusti Kamasan
Wyoman Arvijana, MSiMed, for histopathological

Bismolecnlar and Health Sciempe Journal | Volume 5 | Issue 2 | July-December 2022



Surpawad, er al.: Modstmiring nanoenmigel of mrmeric (Curewma dnpa) rhizems somac: ameli

atogic

examination, also to Dr dr. Wavan Gede Artawan Eka
Putra, M. Epid, and Dr. [ Gede Putu Supadmanaba,
S Ked, MM Se, for statistical analysis.

Financial support and sponsorship
Wil

Conflicts of interest

There are no conflicts of mterest.

REFERENCES

1

Mollapazar NE, Smith PE, Yosipovitch . Mediators of chronic
pruritas in atopic dermatits; Geting the ich ow? Clin Bev
Allerpy Inmmume] 2016;51:263-02.

Cramowicki T, Emueger JG, Guitman-Yassky E. Novel concepts
ﬁmmmﬁmmwhm
and ipmmme i with i for the atopic
march. J Allerzy Clin Immunol 2017;138:1723-34.

Akiyama T, Lamer EA Carstens E. Protease-activated recepiors and
wch T Cowan A, Yosipovitch &, edifors. of Tich.
Berlin, Heidelberg: Sprnger Berlin Heddelbers; 2015. p. 219-35.
Schmepbach-Mallepell 5, Philippe V, Braggen MC, Watanabe H,
Bogues 5, Baldeschi C, of ol Apmgomistc effect of the
mfammasome on thymic stromal hmphopodetin sipn in
the skin. J Allergy Clin Immumol 2013;132:1348-37.

Chingra N, Guitman-Yassky E. A possible role for IL-17TA
m establishing Th? inflammation m murine modsls of atopic
dermatitis. J Imvest Dermatol 2014;134:2071-4.

Catherine Mack Comea M, Mebus J. Mapapement of padents
with atopic dermatitis: The role of emellient therapy. Dermatod
Res Pract 2012;2012-836931.

Giam YC, Hebert AA, Dizon MV, Van Bever H
Tiongoo-Recio M, Kim EH, e al A review on the role of
moisturizers for atopic dermatitis. Asia Pac Allergy 2016,6:120-8.
Anwar H, Hussain G, Mustafa I Anfioxidantz from matural
soumces. Inc Shalaby E, Azzam GM, editors. Antioxidants in
Foods and Its Applications. London, United Kingdom: InTech;
018, [Dei- 10,577 imtechopen. T5061].

Marn E. Bricens M, Georze C. Method to produce ourcumin
cil-in-water naopemmulsions as templates for dmE cames
T Biotechnol Biomarter 2016;04:1-8.

.D]nnasethﬂ,SmePEmhssPDmgkhmy

United Kingdom: Elsevier; 2018. p. 1-12.

. Gamesh G, Singh ME. Damri §. Design and development of

curoumin napogel for squameows cell carcinoma. T Pharmm Sci
01%;11:8.

. Altamind MA, Ear M, Hadi Albpomi M, Ahad A, Faish M

Development and optimization of self-nanoenmlsifying dmg
delivery systems (SMEDLHE) for curcumn transdermal delvery: An
anti-mfammatery exposure. Drog Dev Ind Pharm 2019:45:1073-8.

. Hamad AF, Han JH, Rather 14 Mouss model of DNCB-indoced

atopic dermatitis. Bangladesh J Pharmacal 2017;12:30.

.KnIH.PhngSEKmSR.{hmMBmﬂKmUU
2 4-dinirachlorohenzens-

¢ al. The prevenfion of induced
mflammation m atopic dermatitis-like skin lesions m BATB/&
mice by Jawoongo. EMC Complement Altern Med 2018:18:215.

. Bigber T. Interlenkin-13; Tarpeting an upderestimated cytokine in

aropic dermatits. Allergy 2020,75:54-62.

. Amano W, Makajima 5, Kumugp H, Numam Y, Kich A,

Epawa G, & ai. The Jamus kinase imhibitor JTE-051 improves

17.

18

19.

L

3l

32

33

35,

activator of transcrption 3 signaling. J Allerzy Clin Immanol
M015:136:667-77.07.

Enza C. Eabashima E. Shimishi N, Eobayashi M. Tokura ¥
Poszible pathogenic role of Thi7 cells for atopic dermatiis
¥ Invest Dermatol 2008;128:2635-30.

[Tuternst] [Dissertation]. [Fovea]: Vonsei University; 2013, p, 129,
Guttman-Yassky E, Waldman A, Abluwalia J, Ong PY.
Eichenfisld LF. Atopic dermatitis: Pathogenesis. Sewtn Cutan
Med Surg 2017;36:100-3.

. Zhamg DJ, Hao F, QlanI.CbmgHKE:prﬁmufhelpermd

regulatory T cells i atopic dermatitis: A meta-apalysis. Front
Pediatr 2022100777992

Moon 5], Abn IE, Ewok SE, Pamk ES, Min JE. Pack SH.
&t gl Perartcular ostecporosis is a prominent featore i early
rthenmatoid arthritis: Estimation using shaft to perd bone
mineral density ratio. J Korean Med 5d 2013:28:287-04.

. Sharma 5. Sethi G5, MNaum AS  Curoumin ameliorates

of atopic march in mice. Inflammation 2020;43:358-68.

. 5m I Fhao ¥, Ho J. Coroumin inhibits imiguimod-indoced

paoriasis-like mfammation by inhibiting IL-lbefa and IL-G
production in mice. PLoS One 2013;8:267078.

. Okamoto ¥, Tanaka M, Fukui T, Masazawa T. Inhibition of

meerleukin 17 by curcumin in mice with collagen
mduced arthritis. Biomed Fes 2011;22:7.

. Huang WC, Humang CH, Hu 5, Peng HL, Wu SI. Topical

inkibits MAPE zignaling and ameliorates allerzic
mfammation in DNCE-induced atopic demmatitis in mice Inmt T
Mol Sci 2019;20:2490.

. Elias PM, Wakefield JS, Ma.nHQHmsunmmsusmrml

and next-peneration barrer repair therapy for the manazement of
atopic dermatitis. Skin Pharmacol Physiol 201%,32:1-7.

. Lee 5, Jegal H. Bong SE. Yoon KN, Park NI, Shin MS, ot al.

Anti-atopic effect of acorn shell extract oo atopic dermatitis-like
lestons In mice and its active phytochemecals. Biomolecules
M019;10:57.

. Jegal I, Park NI, Bong SE, Tegal H, Kim SN, Yag MEH

Dioscoren guingueioba  amsliorates  owazolope-  and
1 4-dinirachlorobenzene-induced atopic dermatits symptoms in
murine models. Nutrents 3017:9:1324.

. Panzuti P, Vidémont E, Fantini O, Fardouet L, ¥oél G, Cappelle I,

gt @i, A moistumzer forrmlated with glycerol and propylens
glycol accelerates the recovery of skin bamier functon afier
experimental dismiption m dogs. Vet Demmatod 2020;31:344-280.

. Molan E, Mammour E. Moisturizers: Feality and the skin benefits.

Dermatol Ther 201225:229-33.

Wallen-Fussell C. Is there a relationship between transepidermal
water loss and microbial biodiversity on the skin? Cosmetics
M1%6:18.

Weber D, Voss GT. da Oliveira BL, da Femseca CAR, Palfian T,
Bodripnes EC, e @i, Topic application of meloxicam loaded
polymeric nanocapsules az 2 techoological alternative for
reatment of the atopic dermatts in mice. ] Appl Biomed 2018;
16:337 43.

Cianferond A, Spergel J. The importance of TSLP in allerzic
diseaze and its role as a potential therapeutic target. Bxpert Hev
Clin Immnmed 2014;10:1443-74.

. Fukushima 5, Moriz E, Tapicka M, Miyachi ¥ Clinical

evaluation of modsturizers with analysis of stratum
comenm TARC and TSLE JCDSA 2014;04:37-43.
Chandan N, Fajkumar JE. Ski VY, Lio PA. A new em of
meisharizers. J Cosmet Dermatol 2021;20:2425-30.

Bicmolecular and Health Seience Jonmal | Volome 5 | Issue 2 | 2



