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ABSTRACT

Background: Acute bacterial rhinosinusitis is a common complication that require antibiotic therapy to recover promptly. To avoid the
emergence and spread of antibiotic-resistant bacteria, Ethanol extract of moringa leaves (EEMO) contains active ingredients that serve as
antioxidants that can help restore redox metabolic balance and can reduce excess free radicals so as to prevent oxidative stress and speed
healing.

Materials and Method: Effect of moringa leaves ethanol was evaluated in difference day post treatment, day 7th and day 10th. The level of
TNF-a and IL-8 from each treatment group in Staphylococcus aureus rhinosinusitis induced rat was evaluated using ELISA compared to
control group. Data were analyzed using SPSS 25.0 for Windows.

Result: The results of the analysis of different tests of paired T-Test can be concluded that there is decrease in the average level of TNF-a
and IL-8 on the 7th day with the 10th day in the T2, T3 and T4 groups there is significant difference (p = 0.0001), while the T3 group has
the most decrease TNF-a and IL-8 serum level (p = 0.0001).

Conclusion: The combination of Amoxicillin 27 mg/day and EEMO 100 mg/kg is better at decreasing both TNF-a and IL-8 levels during 10
days of administration. EEMO can be used as an adjuvant therapy for acute bacterial rhinosinusitis.
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take a long time adds to the amount of antibiotic resistance
due to the disobedience of patients who feel better / healthier
so they decided to stop taking antibiotics.!') According to
Jorgensen LC ef al, 2013. Acute rhinosinusitis is one of the
most common reasons for visiting a doctor, and the disease
imposes huge economic costs on society in terms of direct
costs as well as decreased productivity.?

Evidence-based clinical practice guidelines from the
Infectious Diseases Society of America recommend that
when antibiotics are indicated for the treatment of acute
bacterial rhinosinusitis, the length of therapy is 5 to 7 days. [
Improper sinusitis can cause changes in acute sinusitis to
chronic sinusitis, and can lead to complications, resulting in
greater costs for therapy.[* The presence of microbes in the
paranasal sinus mucosa causes the production of IL-8 from
epithelial cells. IL-8 has an exudation effect of neutrophils
in the paranasal sinuses. Neutrophils secrete proteases and
superoxide causes disturbances in the mucochili then sinus
retention occurs. According to existing data, about 29.5%
of viral sinusitis patients get antibiotic therapy, causing an
increase in the amount of antibiotic resistance due to improper
therapy.['l Moringa leaves (M. oleifera) have pharmacological
functions, namely as antimicrobial, antifungal, antihyper-
tensive, antihyperglycemic, antitumor, anticancer, anti-in-
flammation Moringa leaves extracts contains antioxidants
such as flavonoids, carotenoids, phenolic and quercetin.!”
A study found that moringa leaf extract was able to reduce
the production of TNF-o, IL-6 and IL-8.[°1 Another
successfully studied effect of moringa leaf extract is effective
in lowering levels of TNF-o and IL-6 in DMBA-induced
mice.(Dimetilbenz(a)antrasen) using 80mg/kg/day and in
induced by aloxan mice at an optimal dose of 100 mg/kg/day.[”
Meanwhile, research on the effects of Moringa leaf extract
as an adjuvant therapy on acute bacterial sinusitis were not
widely provided yet.

The inflammatory response will cause edema, fluid
extravasation, and increased mucus production. The
inflammatory cascade involves polarizing type 1 T-helper
cytokines associated with tumor-f necrosis factors and
interferon-y. Proinflammatory cytokines such as interleukin
(IL)-1B, IL-6, dan IL-8 are potent chemo attractive agent for
neutrophils. Mucosal inflammation can cause obstructionof
the normal sinus outlet. This obstruction inhibits normal
ventilation and normal drainage, leading to a decrease in
partial pressure of oxygen, decreased cilia movement, and
stasis secretions that can lead to secondary bacterial infections
that can develop. The prevalence of bacterial infections in
patients with clinically diagnosed ARS is not well defined
due to the difficulty of distinguishing viral symptoms and
bacterial infections. Clinical overview of ARS viruses and
bacteria is similar. There were no clinical findings, including
discoloration or the character of the nasal secretions, that
predicted whether ARS came from bacteria, adverse effects
due to improper antibiotic prescribing.®!

Currently, acute rhinosinusitis is the fifth most common
diagnosis in which antibiotics are prescribed in primary care,

more than 80% of patients with symptoms of rhinosinusitis are
prescribed antibiotics. Distinguishing the origin of bacteria or
viruses from rhinosinusitis is challenging, which makesit
difficult to decide whether or not to prescribe antibiotics. This
uncertainty leads to antibiotic overprescribing, whichis
considered an important reason for the development of
bacterial resistance to antibiotics.’! In airway surface fluid,
this has an undeniable effect on inflammatory markers, such
as IL-8, IL-4, interferon-gamma and TNF-o.[! Short-term
antibiotics (3-7 days) appear to be as effective as long-term
antibiotics (10-14 days) for those clinically diagnosed with
bacterial rhinosinusitis without severe disease or other
complication factors.”!

Cited from Matthew E. Falagas 2008, stated that most of the
guidelines for the treatment of bacterial acute rhinosinusitis,
generally agreed to provide the type of antibiotic recommended
for initial treatment. While regarding the duration / duration of
appropriate treatment is 10-14 days antibiotic therapy is most
often recommended. This recommendation comes primarily
from the microbiological efficacy of treatment for 10 days in
bacterial acute rhinosinusitis.'” Although antibiotics for
acute rhinosinusitis should be given to patients with a high
likelihood of bacterial disease, accurate clinical diagnosis
is often difficult to achieve. Short-term antibiotic treatment
has an effectiveness comparable to long-term treatment for
bacterial acute rhinosinusitis. Shortened treatment, especially
for non-severe patients and sting factors, can lead to fewer
side effects, better patient adherence, lower levels of
resistance progression, and the cost is cheaper.l'” Antibiotics
recommended for treatment are amoxicillin/clavulanate
which is indicated when the symptoms do not improve.[!!]

Materlals and Method

Ethics and Study Design

Male white rats aged 8-12 weeks, divided into 5 groups of 7
animals in each groups. The groups were normal control, rats
induced by Staphylococcus aureus that received corn oil as
vehicle as negative control. Rats that induced by
Staphylococcus were divided into several treatments such as
amoxicillin, moringa leaf ethanol extract and combination of
amoxicillin and moringa leaf ethanol extract). This experiment
has been approved by the Ethics Commission Health Research
of Dr. Moewardi General Hospital with Ethical Clearance
number: 219/ 1I/ HREC/ 2020.

Animal Experimental

The groups were The treatment group were described as
follows: Control (CN): Male white rats that received a
standard feed diet; Treatment Group 1 (T1): Male white rats
induced Staphylococcus aureus and received a standard feed
diet; Treatment Group 2 (T2): Male white mice induced
Staphylococcus aureus, and given the antibiotic amoxicillin
27 mg/day and standard feed; ; Treatment Group 3 (T3):
Male white rats induced Staphylococcus aureus, given
antibiotic amoxicillin 27 mg/day and ethanol extract of
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moringa leaves 100 mg/kg and received feed diet; Treatment
Group 4 (T4): Male white mice induced Staphylococcus
aureus, given an extract 100 mg/Kg of moringa leaf ethanol
rack and received standard feed diet. Treatment was
conducted in total 10 days. After following treatment, rats
were terminated and the serum was removed for analysis.
Tumor tissue was processed and embedded in paraffin
blocks for ELISA testing.

Enzyme-linked immunosorbent assay of TNF-a and
IL-8 Levels

Ilesult

The result of TNF-a showed on day 7 all treatment groups are
normally distributed (p > 0.05), but not homogeneous (p <
0.05). The Oneway Anova test result of p=0.0001 (p < 0.05)
indicated the data were significantly different. The results of
the IL-8 normality and homogeneity test on day 7 showed all
treatment groups were normal (p > 0.05), and homogeneous
(p > 0.05). From Oneway Anova the p-value = 0.0001 (p <
0.05) showed a significant difference.

The normality and homogeneity test showed that TNF-a levels
on day 10 of all treatment group data were normally distributed
(p > 0.05) and homogeneous (p > 0.05). Oneway Anova test
showed that the data were significantly different (p =0.0001).
The results of the normality and homogeneity test of IL-8
levels on day 10 were normally distributed (p value > 0.005)
and not homogeneous (p value < 0.05). The Oneway Anova
test showed that the data were significantly different (p =
0.0001)

Based on Figure 1, the analysis of paired T-Test can be
concluded the decrease in average levels of TNF-a on the 7th
day with the 10th day in the T2, T3 and T4 groups there are
significant difference. (p = 0,0001). T3 groups showed the
highest decline rate of TNF- o serum level.

Based on Figure 2 illustrated the analysis of paired T-test and
can be concluded that the mean decrease in IL-8 levels on the
7th day with the 10th day in the T2, T3, T4 groups were
significantly different (p = 0.0001). T2 groups showed the
highest decline rate of IL-8 serum level.

Table 1 : Test of normality and homogeneity of TNF-a and IL-8 levels in day-7 post treatment

Group
VARIABLE CN T1 T2 T3 T4 p-value
Mean £SD Mean +SD Mean+SD Mean +SD Mean £SD
Rate TNF-a. 5.88+0.38 10.58+0.30 8.93+0.52 7.36+0.18 6.921+0.14
(pg/mL)
Shapiro wilk 0.353" 0.243* 0.591% 0.979" 0.722*
Levene’s test 0.034
One way Anova 0.0001"
Rate IL-8 4.24+0.3 11.48+0.43 9.58+0.13 8.90+0.28 5.49+0.61
(pg/mL)
Shapiro wilk 0.658" 0.807" 0.285" 0.673" 0.708"
Levene’s test 0.092"
One way Anova 0.0001*"

Description:
* Significant>0,05
** Significant <0,05

Table 2 : Test of normality and homogeneity of TNF-a and IL-8 levels in day-10 post treatment

Group
VARIABLE CN T1 T2 T3 T4 p-value
Mean +SD Mean £SD Mean+SD Mean £SD Mean £SD
Rate TNF-a 6.21+0.34 10.90+0.31 8.77+0.18 6.86+0.23 6.46+0.14
(pg/mL)
Shapiro wilk 0.405" 0.565" 0.877" 0.991" 0.333"
Levene’s test 0,124"
One way Anova 0.0001""
Rate IL-8 4.78+0.34 12.11+0.37 7.61+0.55 7.51£0.25 5.10+0.55
(pg/mL)
Shapiro wilk 0.729" 0.996" 0.445" 0.957" 0.381"
Levene’s test 0,031
One way Anova 0.0001™

Description:
* Significant>0,05

** Significant <0,05
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Figure 1:- TNF- a Serum level on day 7 and 10 Post Treatment
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The results of studies that have been conducted showed that in
the treatment group of male white rats induced
Staphylococcus aureus and given EEMO and amoxicillin, can
decrease the inflammatory response seen from levels of TNF-
a and IL-8 on the 7th and 10th days. Antibiotics are used
because it is an empirical treatment of acute bacterial sinusitis.
In this study given amoxicillin with an adjusted dose of 27
mg/day and which is recommended as a first-line therapy in
bacterial rhinosinusitis.''’? EEMO dose based on previous
research that stated that a dose of 100 mg/kg/day provides a
more optimal reduction effect as an anti-inflammatory and
high antioxidant effect.l'! Extract water and ethanol moringa
seeds (Moringa oleifera) and soursop fruit pods (Annona
muricata) have antibacterial effects against Staphylococcus
aureus, Vibrio cholerae, Escherichia coli and Salmonella
Enteritidis.['4

These results are in line with previous studies that have been
conducted by using the same dose.['31 According to previous
research, the administration of moringa extract is effectively
used as an anti-inflammatory agent because it has been shown
to be effective in lowering IL-8 levels, lowering the
production of TNF-a in response to lipopolysaccharides and
cigarettes.!'3] Article by Tiloke (2018) explained that moringa
leaf extract has not only anti-inflammatory effect , but also as
an anti-cancer because it is able to inhibit the increase in IL-
8 levels.['®! In mice the model induced into hyperuricemia,
then given moringa leaf extract, was shown to lower levels of
the inflammatory response studied, namely TNF-a
hyperuricemia.['”l Other evidence was presented in model
mice with dyslipidemia, where the disease is known to have
an increased inflammatory response. After being given
moringa leaf extract can lower the levels of acute
inflammatory response of TNF-q.
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Figure 2 : IL-8 Serum level on day 7 and 10 Post Treatment

Decreased levels of TNF-a in the treatment of the T2, T3 T4
between day 7 and day 10 there is a significant difference,
the most decrease in IL-8 and TNF- a levels was found in the
T2 and T3, respectively. The best decrease was found on day
10 compared to day 7.

It can be concluded that the combination of amoxicillin 27
mg/day and EEMO 100 mg/kg is better in decreasing both
TNF-a and IL-8 levels during 10 days of administration. EEMO
can be used as an adjuvant therapy in acute bacterial
rhinosinusitis. Average levels of the inflammatory responses
TNF-a and IL-8 in Staphylococcus aureus-induced mice were
optimally decreased after being given amoxicillin and EEMO.
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