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Nasal irrigation with Dewandaru leaf extract can reduce inflammatory cell infiltration
in the nasal mucosa of rats, and is effective in reducing RA symptoms and has an effect no
different from topical corticosteroids. This study aims to prove whether nasal irrigation with
ethanolic extract of Dewandaru leaves can reduce the infiltration of allergic inflammatory
mediators in the nasal mucosa of male white rats of Wistar strain suffering from RA after
ovalbumin nasal spray was induced, by assessing IL-4 levels, TSLP expression and H4 receptor
expression. The study was conducted with a randomized post test only control group design,
using an animal model of allergic rhinitis, involving 34 male white rats of the Wistar strain,
divided into 2, namely: 17 treatment groups and 17 control groups. After 4 weeks of exposure,
termination and sampling of rat nasal mucosa was performed. Statistical analysis using the
independent sample T test showed that the levels of IL-4 in the nasal mucosa of rats and the
expression of H4 receptors on the nasal mucosa of rats were significantly lower than in the
control group (p<0.05). Meanwhile, the TSLP expression of the nasal mucosa of rats in the
treatment group (2.0154) was not significantly different from the control group (2.1891) with
p=0.478, possibly associated with less severe damage to the epithelial barrier cells of the nasal
mucosa of TSLP-producing in the group control. The ethanolic extract of Dewandaru leaves has
the ability to suppress IL-4 cytokine levels through inhibition of the activity of RH4, so it can
be used as a supporting therapy for nasal irrigation that can suppress allergic inflammatory
mediators in the nasal mucosa of rats.
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Dewandaru leaves (Eugenia uniflora L.)
contain flavonoids, saponins, myricetin, quercetin,
kaempferol, and tannins.!* H4 receptors can
interact with quercetin.®> Reynertson et al. found
that of the 17 species Eugenia studied, and made
extracts of Dewandaru leaves contained myricetin
100%, quercetin 71%, and kaempferol 24%.*

Administration of intranasal irrigation
with a rough extract of Dewandaru leaves in male

white rats Wistar strain induced into allergic rhinitis
had lower inflammatory cell infiltration compared
to the allergic rhinitis-induced group without being
given intranasal irrigation. The use of intranasal
irrigation will reduce the systemic effects of the
medication.’

The rough extract of 100mg/kgBB doses
or Dewandaru leaves or 200mg/kgBB doses
are effective in lowering symptoms of allergic
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rhinitis and has effects not dissing from topical
corticosteroids.® Based on the above explanation,
the author wants to know the effect of nasal
irrigation with ethanol extract of Dewandaru leaves
(Eugenia uniflora L) towards IL-4 levels, TSLP
expression as well as H4 receptor expression in
the nasal mucosa of Wistar strain male white rats
suffering from AR after previously being induced
with ovalbumin nasal spray.

MATERIAL AND METHODS

This study was a purely experimental
study aimed at proving the impact of the ethanolic
extract of Dewandaru leaves as nasal irrigation
fluid to reduce IL-4 levels and TSLP expression
and to reduce H4 receptor expression in the nasal
mucosa of Wistar strain white male rats. This
research was conducted with the design randomize
post-test only control group design.

The determination of the sample was done
randomly simply in the following way:

1. From the population of Wistar strain white male
rats the samples selected were those that meet the
inclusion criteria.

2. From samples that have met the inclusion criteria
taken randomly as many as 17 samples of Wistar
strain white male rats.

3. The 17 samples selected were then divided into
two groups.

Wistar strain white male rats with a weight
of 300 grams adapted to the cage environment for
1 week, then grouped into 2 groups. Group I (AR/
control), group II (AR irrigated with ethanol extract
of Dewandaru leaves dose of 20 mg per 100ml
NaCl 0.9%).

Prior to treatment, the Wistar strain
white male rats were sensitized with an
ovalbumin preparation of 100ig/0.1mL each rat
intraperitoneally, then from day 14 induced with
25il ovalbumin 2% in saline 0.9% (total 50il for
both nostrils) once in a day intranasally using
micropipettes for 14 days starting on days 15 to 30.

An assessment of the clinical state of the
nasal condition of the rats was conducted at the
beginning of day 14 using a nasal score conducted
by 2 observers. After being adapted for 10 minutes,
then the rats were observed for symptoms on the
nasal such as sneezing, itching, and runny nose
for 10 minutes. The score is rated 0-3 points. AR
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scores were recorded on days 15, 16, 18, 20, 22,
25, and 30. AR in a rat is said to occur well when
the score reaches 5 points.

At the end of the study (day 30), surgery
was performed with a transpalatal approach to take
a sample of the nasal mucosa. Previously animals
testing to be given anesthesia xylazine (Smg /
KgBB, im) and ketamine (200mg / KgBB, im).
Anesthesia is intended to provide comfort and no
pain in animals testing when euthanized, by first
praying that good karma of experimental animal get
adecent reward from God. After the animals testing
was terminated, the surgical field was cleaned,
followed by an incision starting in the right buccal
area until it reached the left buccal area. Incision
deepened, tracing the base of the cavum nasal
towards the posterior to the os vomer, the cutting
of the os vomer and the cavum of the right and left
rice is lifted completely. Cavum nasal is cut into
two parts in the septum area for ELISA and ITHK
examination. The rest of the unused organs will be
destroyed by being buried in the ground.

Examination of IL-4 levels uses nasal
mucosal tissue and is performed by ELISA method.
After dissection, the sample is stored in a cooling
room with a temperature of minus 600C in the
Pharmacology and Therapy section of FK UNUD
until all sample counts are met. The tissue sample
is then extracted and mixed with a phosphate buffer
(Phosphate-buffered saline/ PBS) at a ratio of
30% tissue to 70% PBS fluid, the mixture is then
centrifuged at a speed of 5000 rpm for 5 minutes
to obtain serum as an inspection material using
rat IL-4 Fine Test ELISA kit. This examination
is used to determine serum (quantitative) ANP
levels at invitro. The principle of this ELISA Kit
is sandwich-ELISA. Microplate ELISA coated by
capture antibody and biotin-conjugated antibody
is used as a detection antibody. Standard, test
sample and biotin-conjugated antibody are added
to well, are further washed with a washing buffer.
Horseradish peroxidase-streptavidin is added and
unbound conjugates are washed with a washing
buffer. Substrate 3,3',5,5'-Tetramethylbenzidine
used to visualize enzymatic reactions Horseradish
peroxidase-streptavidin is catalyzed by Horseradish
peroxidase-streptavidin to produce a blue color that
turns yellow after adding acidic stop solution.
The detected yellow density is proportional
to the number of target samples captured. The
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concentration of IL-4 in the sample is then
determined by comparing the optical density/OD
in the sample with the standard curve.

Immunohistochemistry examination of
TSLP expression and R-H4 expression using nasal
mucosal tissue with painting Hematoxylin Eosin
and examined tissue histopathologically in the
Integrated Animal Laboratory FK UNUD.

Embedding. After dissection, the sample
is fixated in solution formaldehyde 10% for 1-7
days. It is further soaked in 70% ethanol for at
least 24 hours followed by 80% ethanol for 2
hours. It is being soaked in 90% and 95% ethanol
respectively for 30 minutes, respectively. After that
soak 3 times in absolute ethanol for 30 minutes
each in a different bottle. Soaked in xylol twice
each for 30 minutes. The next process is carried
out in an incubator with a temperature of 56 - 580C
soaked in xylol, paraffin 3 times then continued
with embedding by dipping nasal mucous tissue
in liquid paraffin that has been poured into the
container. After a while, paraffin will solidify and
nasal mucosal tissue is in the paraffin block.

Object glass coating. Object glasses are
marked with misery and soaked in 70% alcohol for
a minimum overnight. It is drained and avoided
dust. Dipped for 30 seconds in 0.05% warm gelatin
dissolved in aquabidest. 0.5% gelatin as much as
100ml is used for 100 glasses of objects. It is dried
in an enclosed space. Object glassescan be used in
2 days.

Manufacture of Nasal Mucous Tissue
Preparation. The nasal mucosal tissue on the
paraffin block as the result of embedding is
inserted into the block holder microtome and set
the alignment of the surface, cut with a microtome
knife and placed it horizontally. Cutting begins
by setting the thickness of the slice above 10 um.
A good cut will result in a ribbon-like cut shape.
Slices are taken with tweezers and put in water
(room temperature) to open the folds that may
occur in the preparation. The slices are moved
with a stemmed needle into warm water (38-400C)
to straighten the fine wrinkles. The perfectly
outstretched slices are taken with an object-glass.
Selected pieces are dried and placed on a hotplate
(38-400C) until dry. Next, the preparation is stored
in incubator temperature 38 - 400C for 24 hours.

TSLP expression and R-H4 expression.
Preparations are dyed in xylol twice, graded alcohol

1081

(100%, 90%, 80%, 70%, 30%) and aquadest
respectively. It is washed in a 7.4 pH PBS for 3x5
minutes, then soaked in 3% hydrogen peroxide /
H202 (in DI water) for 5—10 minutes. Washed in a
7.4 pH PBS for 3x5 minutes. Soaked in 3% H202
(in DI water) for 5-10 minutes. Washed in 1%
PBS pH 7.4 for 30 minutes. Soaked in 1% PBS for
5-10 minutes. Soaked in 1% BSA in PBS for 10-
30 minutes at room temperature. Washed in a 7.4
pH PBS for 3x5 minutes. Added antibody primary
Anti-Mouse Polyclonal RH-4 or TSLP overnight
at 40C. Washed in a 7.4 pH PBS for 3x5 minutes.
Added secondary antibody universal anti-mouse
polymer HRP for 1 hour at room temperature.
Washed in a 7.4 pH PBS for 3x5 minutes.
Added Chromogen DAB (3.3 diaminobenzidine
tetrahydrochloride) for 3x5 minutes. Performed
counterstain with hematoxylin for 5 minutes at
room temperature. Washed in the aquadest for 3x5
minutes. Performed mounting with entellen. The
observation was done using a microscope at 100x
magnification.

Statistical analysis of data obtained using
the statistics program SPSS for Windows version
24.0

RESULT AND DISCUSSION

This experimental study involved 34
samples of Wistar strain male white rats with
allergic rhinitis, divided into two groups, with each
control group of 17 rats and a treatment group of
17 rats. All rats as samples were obtained from
FK UNUD Integrated Biomedical Laboratory, and
the study was conducted by applying the principle
of 3R (replacement, reduction, refinement). This
research process was carried out based on the
certificate of Ethical Clearance issued by the
Ethical Clearance Commission FK UNUD/RSUP
Sanglah No. 62/UN14.2.2.VII.14/LT/2021 with
no.protokol 2020.03.1.1183. Before being treated,
Wistar strain male white rats, weight around 300
grams adapted in a cage environment for 1 week.
During the adaptation process rats are fed rat and
drinking water refill ad libitum and treated in
accordance with the principle of 5F (Freedom),
namely: free from thirst and hunger, free from pain,
free from fear, free from discomfort, and free to
express their natural behavior.
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After the adaptation process, sensitization
with an ovalbumin preparation of 100ig / 0.1mL
per mouse intraperitoneally for 14 days was
done, ranging from day 1 to day 14 as many as
7 injections. Then the rats were grouped into 2
groups, Group K (Control) of AR rats induced
with ovalbumin 251l ovalbumin intranasal once a
day, group P (Treatment) of AR rats induced with
ovalbumin 25il ovalbumin intranasal once a day
continued nasal irrigation with ethanol extract of
Dewandaru leaves 20 mg /100ml NaCl 0.9% once a
day, starting on the 15th to 30th day. An assessment
of the clinical state of the nasal condition of the rats
was conducted at the beginning of day 14 using a
nasal score conducted by 2 observers. After being
adapted for 10 minutes, then the rats’ symptoms on
the nose such as sneezing, itching, and runny nose
were observed for 10 minutes. The score is rated
0-3 points. AR scores were recorded on days 15,
16, 18, 20, 22, 25, and 30.

From the results of observations in both
group K and group P, on the 15th day obtained a
nasal score of more than 5. But in group P there
was a decrease in nasal scores starting on day 18
in contrast to group K which still showed nasal
scores above 5 until day 30. On the 30th day, nasal
mucosa was taken in all animals testing after first
injecting analgesia xylazine (5mg / KgBB) and
ketamine (200mg / KgBB) intramuscularly.

This study is a purely experimental
study aimed at proving the effect of 20mg/100ml

Table 1. Results of T-test levels of IL-4 in nasal
mucosa of rat

Group N Mean(pg/300mg) P
Control 17 193.0518 + 80.29365 0.003*
Treatment 17 124.4588 +34.35153
*Significant with p < 0.05

Table 2. T-test results of TSLP expression of rat’s
nasal mucosa

Group N Mean(*per-absorbent) P

Control 17
Treatment 17

2.1891 + .68123 0.478%*

2.0154 +.72816

*Insignificant with p>0.05
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NaCl 20mg/100ml NacCl ethanol extract as nasal
irrigation fluids that can decrease IL-4 levels,
decrease the expression of Thymic Stromal
Lymphopoietin (TSLP) and decrease the expression
of H4 receptors nasal mucosa of Wistar strain male
white rats. This research was conducted using the
randomize post-test only control group design.

The normality test in this study used the
Kolmogorov Smirnov Test, which is an effective
and valid normality testing method used for small
samples. In this study, the study subjects numbered
17 rats for each group so normality testing using
Kolmogorov Smirnov was perfect for the study.

Based on the data normality test using
Kolmogoro Smirnov at a 95% confidence interval
(?=0.05), it showed normally distributed data, so
it continued with parametric statistical tests, using
the test independent sample T-test to determine
the difference in IL-4 levels, TSLP expression,
H4 receptor expression between groups that are
not paired and have no association, as well as the
number of samples of < 30 tails. As for the results
obtained:

Levels of IL-4 in nasal mucosa of Wistar
strain male white rats suffering from allergic
rhinitis after induced ovalbumin nasal spray

Based on the results of the independent
sample T-test, this study showed levels of IL-4
in nasal mucosa of Wistar strain male white
rat who suffered from AR induced ovalbumin
nasal spray, after nasal irrigation with ethanol
extract of Dewandaru leaves (Eugenia uniflora
L) 20mg/100ml NaCl 0.9% significantly lower
(124.4588 + 34.35153 ig/300mg) compared to
control (193.0518 + 80.29365 ig/300mg) with
p<0.05
Expression of TSLP in nasal mucosa of Wistar
strain male white rat suffering from allergic
rhinitis after induced ovalbumin nasal spray

In this study, TSLP expression was
obtained in the nasal mucosa of Wistar strain

Table 3. T-test results of H4R expression
in rat’s nasal mucosa

Group N  Mean(*per-absorbent) p
Control 17 2.3078 +.65873 0.033
Treatment 17 1.8333 + .57751

*Significant with p<0.05
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TSLP ckspresion P group

H4 receptor expression P group

H4 receptor expression K group

Fig. 1. Histopathology image of the nasal mucosa of Wistar strain male white rats. The expression 7SLP in
the treatment group (A) appears to be less than the Control group (B) as shown by the blue arrow. The H4R
expression of the treatment group (C) appeared to be less than that of the control group (D) as shown by the red
arrow. (longitudinal cut with a magnification of 100x)

white male rats who suffered from AR induced
ovalbumin nasal spray, after nasal irrigation with
ethanol extract of Dewandaru leaves (Eugenia
uniflora L) 20mg/100ml NaCl 0.9% in the
treatment group (2.0154 + .72816) lower than
the controls (2.1891+ .68123). However, after
statistical analysis using the test independent
sample T-test showed insignificant results where
p=0.478.
Expression of H4 receptor in nasal mucosa of
Wistar strain white male rat suffering from
allergic rhinitis after induced ovalbumin nasal
spray

After analyzing the data using an
independent sample T-test, the result showed the
expression of H4R in the nasal mucosa of Wistar
strain white male rat who suffered from AR induced

ovalbumin nasal spray, after nasal irrigation with
ethanol extract of Dewandaru leaves (Eugenia
uniflora L) 20mg/100ml NaCl 0.9% (1.8333
+ .57751) significantly with a p = 0.033 lower
than control (2.3078 + .65873) with a confidence
interval of 95% and the level of meaning p < 0.05.
Results of T-test of IL-4 levels in nasal mucosa
of research sample

In this study it was obtained levels of
IL-4 in nasal mucosa of Wistar strain male white
rats who suffered from AR induced ovalbumin
nasal spray, after nasal irrigation with ethanol
extract of Dewandaru leaves (Eugenia uniflora L)
20mg/100ml NaCl 0.9% (124.4588 + 34.35153
ig/300mg) is significantly lower (p = 0.003) lower
than control (193.0518 + 80.29365 ig/300mg) (p
<0.05).
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Several similar studies have had an
inhibition effect on STAT6 activation that correlates
well with the inhibition of the cell’s response to the
cytokine IL-4. Research has found that quercetin
and kaempferol effectively suppressed the
development of IgE-related allergic inflammation
in rats’ intestinal cell models. Flavonols are also
known to suppress the activation of extra signal
protein kinase regulation in IgE-specific OVA and
in chemokine release. Flavonols also have an effect
on IL-4, IL-13, and CDA40 ligand expression by
basophils.”*?

Velickovic’s research, et al. about the
antiallergic effects on flavones such as luteolin
and apigenin are known to suppress CD40 ligand
expression by basophils. Flavones significantly
decrease the number of cells on the surface and
expression of the protein dc, where it is known that
ac may be the target molecule at the inhibition by
flavones on the IL-4 signal.’

Chronic inflammation in asthma is one
of the factors affecting the severity, exacerbation,
and remodeling of the airways characterized
by increased apoptosis of the epithelium of the
bronchioles. Interleukin (IL)-4 is one of the type Th2
cytokines that are a sign of inflammatory processes.
Runiawan, et al. examined the relationship between
IL-4 levels and the incidence of apoptosis of
bronchioles and asthmatic bronchioles and proved
that increased levels of IL_4 affect the increased
apoptosis of bronchioles."

Results of TSLP expression in the nasal mucosa
of the research sample

In the study, it was obtained the expression
of TSLP in nasal mucosa of Wistar strain male white
rats who suffered from AR induced ovalbumin
nasal spray, after being irrigated nasal with ethanol
extract of Dewandaru leaves (Eugenia uniflora L)
20mg/100ml NaCl 0.9% in the sample lower than
control. But from the results of statistical analysis
obtained insignificant data (p > 0.05).

The role of TSLP in the pathogenesis of
allergic rhinitis has not been extensively studied.
TSLP is an interleukin (IL)-7-like cytokine that
triggers dendritic cells and mast cells to induce
an inflammatory response to Th2. The expression
of TSLP is primarily performed by epithelial
cells (ECs) and Epidermal Keratinocytes (KCs).
In several recent human studies, TSLP has been
linked to asthma pathogenesis, allergic rhinitis,
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nasal polyps, atopic dermatitis, and eosinophilic
esophagitis. Invitro studies and murine studies
have been conducted with small samples of TSLP
expression in allergic rhinitis. There are currently
no genetic association studies of TSLP and allergic
rhinitis.

According to Toshiro Takai, TSLP
is produced in response to environmental and
endogenous factors. TSLP is expressed primarily
by epithelial cells and keratinocyte cells in the
epidermal barrier, epithelium, submucosal skin,
airways, and eyes. From the results of nasal
mucosal histopathology of rats in this study, the
condition of mucocutaneous junction in the control
group was still in good condition after 14 days of
study. The level of mucosa damage that occurs
is still minimal, so the possibility of this causing
TSLP production is not too much. (As seen in
Figure 1)

Activation of identifying receptors in
airway epithelial cells will trigger the release of
various cytokines, chemokines, antimicrobial
peptides, lipid mediators, nitric oxide, and reactive
oxygen species. These inflammatory mediators
will result in various consequences including the
withdrawal of leukocytes to the airway, regulation
of airway tone and secretion, as well as induction
of antimicrobial and antiviral activity. The release
of epithelial cytokines especially IL-25, IL-33,
and thymic stromal lymphopoietin (TSLP) is a key
process that initiates the type 2 immune response
and allergic inflammatory environment in asthma.
IL-25, IL-33, and TSLP produced by epithelial
cells will specifically induce inflammatory cell
influenza as well as dendritic cell (DC) activation
and mobilization. Dendritic cells are specific
immune cells that use the MHC class 2 system to
mediate the response of helper T cells to foreign
proteins such as aeroallergens. Dendritic cells are
also necessary for the differentiation of naive T
cells into T helpers including Th2 cells. Immature
dendritic cells which are affected by epithelial cell
signals will move from the bone marrow to the
airway. Once in the mucosa of the airway, dendritic
cells will be located between epithelial cells,
forming close bonds and maintaining the integrity
of the epithelial barrier. Epithelial cytokines
especially TSLP will cause DC mobilization to the
local KGB, where DC will activate naive CD4+
T cells into IL-4-competent states. These 1L-4-
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competent T cells will migrate from the KGB to
zone B-cell, where they differentiate into follicular
helper (TFH) T cells, which will then go into
circulation and complete maturation as Th2 cells.
Results of T-test expression of H4R in nasal
mucosa of research sample

The results showed H4R expression
in the nasal mucosa of Wistar strain male white
rats suffering from AR induced ovalbumin nasal
spray, after nasal irrigation with ethanol extract
of Dewandaru leaves (Eugenia uniflora L)
20mg/100ml NaCl 0.9% significantly lower than
control (p < 0.05).

Histamine is an important mediator
in inflammation due to allergies released in the
respiratory tract, but treatment with antihistamines
today has not shown effective results in controlling
allergy symptoms. Thus, the discovery of histamine
receptor H4 triggered the re-emergence of new
research in the field of allergic response in the
airways.

H4 (H4R) receptors are expressed by
immunologically relevant tissues, such as the
spleen, thymus, mast cells, and leukocytes, such
as eosinophils. H4R is mainly expressed in
eosinophils, T cells, dendritic cells, basophils, and
mast cells. It is a type of cell that is closely involved
with the development and preservation of allergic
responses. These receptors have been shown to
mediate mast cells, eosinophils, and dendritic cell
chemotaxis and can modulate cytokine production
of dendritic cells and T cells.

H4R in low concentrations is able to
induce eosinophil chemotaxis. Histamine quickly
induces shape changes in eosinophils and increases
the response to chemokines, this effect can be
blocked by H4 receptor antagonists but not by
other histamine receptor antagonists, additional
RH4 agonists induce shape changes in eosinophils
with histamine-like properties."!

Similar research was conducted by
Moelyono, et al. in 2011 on the levels of quercetin
in Jawer Kotok leaf extract and examined its
interaction with histamine receptor H4 to determine
its anti-inflammatory activity. The results showed
the phytochemical content of Jawer Kotok leaf
extract, quercetin, are able to interact with H4R
through the formation of hydrogen bonds with
Lys158 (2,006 A) and Glul82 (2,048 A), and
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van der Waals interactions with Trp90, Leu91,
Asp94, Tyr95, Phel68, Thr178, Serl79, Tyr319,
Phe344, and Tyr340. Therefore, quercetin has
the opportunity to be used as an antagonist of the
histamine receptor H4.?

Invitro research conducted by Paul, et
al., as published in Journal of Immunology, 2006,
reported on studies using models of allergic rats
that experienced H4R deficiency in therapy with
specific H4R antagonists showing suppression
of H4R activity in dendritic cells resulting in
decreased chemokines and cytokine production,
among others IL-4, as well as inhibiting its ability
to activate the response of Th2 cells. This suggests
that H4R may trigger an allergic response in the
airway through the T cell activation pathway. This
study underscores the importance of histamine’s
role, particularly H4R, in the immune system,
providing evidence for the usefulness of H4R
antagonists in the treatment of allergic diseases.

Histamine, a chemical mediator, plays
an important role in the appearance of rhinitis
symptoms in the nose, but the location of histamine
receptors in the mucosa of the human nose is
unknown. Naonubu et al, performed a nasal
mucosa immunohistochemistry examination to
find out the location of the histamine receptor
subtype (HIR, H2R, H3R & H4R). His research
shows that in the mucosa of the human nose, HIR
is localized primarily in the epithelium, blood
vessels, and nerves, H2R is localized primarily in
the epithelium and glands, as well as H3R and H4R
localized primarily in the nasal concha-inferior
nerve endings.

An in vivo study, using histamine receptor
antagonist H4, JNJ7777120, in an allergic rat
model. Observations were done to symptoms of
allergic rhinitis (sneezing & scratching), total
serum measurements of Ig E, and cytokine levels
(IL-4) in rats’ nasal fluids. The results showed at
certain doses it was shown to lower symptoms of
allergic rhinitis, decreased serum total Ig E and
decreased levels of IL-4 nasal fluids of rats. Further
mentioned that the study showed a link of H4R
in the incidence of allergic rhinitis and its role in
allergic rhinitis pathogens. In conclusion, it is said
that histamine receptor antagonist H4 can be used
as an allergy treatment that also has an effect as an
immunomodulator.'
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CONCLUSION

The ethanolic extract of Dewandaru
leaves has the ability to suppress IL-4 cytokine
levels through inhibition of the activity of RH4,
so it can be used as a supporting therapy for nasal
irrigation that can suppress allergic inflammatory
mediators in the nasal mucosa of rats.
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