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ABSTRACT

Context: Rheumatoid arthritis (RA) is a chronic and progressive disease that destroys the human joints. Only a few patients have remission, and the
currently available drug has side effects. Moringa oleifera has anti-inflammation, immunomodulation, and immunosuppressant properties, which can be

a candidate for a potential treatment for RA patients.

Aims: To determine how M. oliefera extract affects RA patients' DAS28-CRP scores.

Methods: Using the randomized controlled trial, the size of the samples reached 30 participants. Research subjects were categorized into two groups: the
treatment group (n = 15, M. oleifera 1000 mg bi in day) and the control group (n = 15, placebo). DAS28-CRP levels of disease activity were measured both

during pre- and post-treatment.

Results: The results showed the improvement of DAS28-hsCRP pre- and post-M. oleifera leaf extract (MO) administration within the M. oleifera group
(p=0.001). After therapy, the scores of DAS28-CRP differed between the control and MO groups (p=0.001).

Conclusion: M. oleifera leaf extract administration reduced DAS28-hsCRP scores in RA patients.
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INTRODUCTION

Rheumatoid arthritis (RA) is a chronic and escalating
systemic inflammatory disease that typically impacts the
tiny joints of the hands and feet. RA may affect organs
other than the joints, such as the eyes, heart, lungs, and
skin. RA can cause many consequences, including
malignancy, renal disease, cardiovascular disease, and
infection, which could increase mortality and other
comorbidities (Suarjana, 2014). The prevalence of RA in
the worldwide populationis 1% (Issilbayeva et al., 2021).
In Indonesia, data from several studies reported that the
prevalence of RA ranges from 0.3% to 0.6% (Indonesia
Rheumatology Association, 2021). Remission and
minimizing the disease activity become the goals of RA
treatments. Meanwhile, disease activity is a way to
measure the degree of disease using a symptom
questionnaire form, physical abnormalities, and
laboratory tests. There are several measurements that
can estimate RA disease activity, such as Clinical Disease
Activity Index (CDAI), Disease Activity Score-28 for
Rheumatoid Arthritis with C Reactive Protein (DAS28-
CRP), Boolean, Simple Disease Activity Index (SDAI),
and clinical deep remission (CliDR) (Salaffi and Ciapetti,
2013).

A study conducted in 24 countries within the Euro-
American region revealed that 19.6% and 13.8% of RA
patients attained remission based on DAS28-ESR and
CDAI While the overall remission rates in the Asia-
Pacific region ranged from 62.3% (DAS28-CRP) to 17.1%
(CliDR) (Sun et al., 2021). Using SDAI, a study in
Indonesia displayed that 16.7% of RA patients achieved
remission. Therefore, it is vital to identify innovative
treatments for RA (Prabowo et al., 2021; Sun et al., 2021).

Inflammation contributes significantly to the
pathophysiology of RA. Inflammation-related markers
were extremely high in RA patients' serum and synovial
fluid, including the highly sensitive C-reactive protein
(hs-CRP) (Prabowo and Apriningsih, 2021). According to
studies, RA patients' levels of inflammatory markers
such as hs-CRP, IL-6, IL-10, and TNF- were considerably
more significant than those of controls and were linked
to the severity of the condition (Shrivastava et al., 2015).
The DAS28-CRP was developed to measure RA disease
activity, and it is used in clinical practice and in group
and individual clinical studies. It is because DAS28-CRP
is a continuous evaluation of disease activity in RA
which incorporates data from swelling to discomfort in
28 joints, utilizing a visual analog scale (VAS) to assess
pain and acute-phase reactants (hs-CRP levels or blood
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sedimentation rate values) (Salaffi and Ciapetti, 2013;
Sharma et al., 2009).

Moringa oleifera Lam (family Moringaceae) is an
indigenous plant to Asia and Africa. Many bioactive
ingredients have been linked to it (Padayachee and
Baijnath, 2012; Saini et al., 2016). The leaves, which are
loaded with phenols, flavonoids, and isothiocyanates, as
well as vitamins, are the bioactive components that are
mostly applied (Saini et al., 2016). Compared to its seeds
or blooms, the leaves have more bioactive components
(Padayachee and Baijnath, 2012). The leaves are also
effortlessly to locate and have been extensively studied.
It has been demonstrated that an extract of MO leaves
reduces the generation of inflammatory cytokines
(Kooltheat et al., 2014).

MO has been proven to have immunosuppressant
effects in an animal model. As a result of too much
calcium entering the cells, it increased cell apoptotic
pathways, which decreased the amount of CD4 T
lymphocytes. Also, MO has lessened inflammation by
inhibiting nuclear factor-xB (NF-xB). A suppression of
NF-xB leads to a decrease in cytokines that are pro-
inflammatory, such as interleukin (IL)-6, tumor
necrosing factor-a (ITNF-a), and IL-1, reducing tissue
inflammation (Nurudhin et al., 2021). In mice with RA,
MO leaf extract has demonstrated anti-arthritic, anti-
inflammatory, and immunosuppressive properties (Fard
et al., 2015; Fatima and Fatima, 2016; Mahajan et al.,
2007). To reduce inflammation, MO can inhibit the
creation of pro-inflammatory cytokines such as IL-1, IL-
6, and TNF-a (Fard et al., 2015; Mahajan et al., 2007).
Together, these findings raise the possibility that MO
extract may be beneficial in treating RA in humans. In
this study, the examination of the effect of MO extract
treatment on patients with rheumatoid arthritis was
carried out, especially in measuring their disease
activity. This study hypothesized that MO extract
intervention would reduce disease activity in patients
with RA as assessed by DAS28-CRP.

METHODOLOGY

Study overview

This four-week randomized controlled trial using
MO extract on RA patients was conducted on a single
site and in a double-blind fashion. Group members were
split into a treatment group and a control group. Fifteen
research objects were divided among each group. This
study was conducted in the Dr Moewardi Hospital's
outpatient clinic in Surakarta, Central Java, Indonesia.
The hospital’s ethics and health research committee
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approved this study's ethical conduct with reference
number 1248/HREC/2020. The study was also
registered on clinicaltrials.gov with the number
NCT05665985.

Participant recruitment

Randomization applied a simple random sample
method. All the participants provided and accepted the
informed consent. The inclusion criteria were RA
patients between 18 and 60 who were included within
the 2010 ACR/EULAR RA criteria and had a VAS >3.
Pregnancy, using more than 8 mg of methylprednisolone
daily, taking NSAIDs, and having concurrent conditions
such as type 2 diabetes, liver cirrhosis, cancer, and
chronic kidney disease were all prohibited.

Investigational product

M. oleifera leaf extract was acquired from the Sami
Mandjoer with the brand name Keloreena®, which was
registered at the National Food and Drug Agency with
the number 193332021. The dose given was 1000 mg bi
in a day for 30 days. MO leaf extract was stored in
capsules containing 500 mg each and taken in two
capsules twice daily. The doses used in this study were
similar to the previous autoimmune disease studies in
humans. Based on previous studies, this dose is safe and
does not cause side effects in autoimmune patients
(Nurudhin et al., 2021). For 30 days, the treatment group
received MO extract, while the control group received a
matched placebo.

Outcome assessment

Each participant would be assessed by applying
DAS28-CRP. The DAS index combined data on the
quantity of swollen and sensitive joints with an
assessment of general wellness and acute phase reaction.
DAS28 had a score range of 0 to 9.4 and was based on a
count of 28 swollen and painful joints. HsCRP was
examined before and after the intervention. The
examination of Hs CRP utilized the ELISA method by
taking patient blood samples before and after the
treatment. Demographic data were then collected at
baseline, including Age, hemoglobin level, sex, and the
drug of RA.

Data analysis

Shapiro-Wilk and Levene's test of homogeneity of
variances were employed as a precondition test, and the
paired t-test and independent t-test were then used for
analysis. The treatment effect was analyzed using SPPS
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25 for Mac. The significance level of a should be less than
0.05.

RESULTS AND DISCUSSION

This study aimed to ascertain how the administration
of M. oleifera leaf extract affected RA patients' DAS28-
hsCRP results. Thirty participants were then split into
control and treatment groups (Table 1).

Table 1. Baseline characteristics of the research.

Control group Treatment group
Variable P-value
Mean SD/% Mean SD/%
Ages 42 0.273
Hemoglobin (g/dL) 13.04 1.89 12.46 1.55 0.358
Sex:
-Man 2 14.40% 1 6.70%  0.381
-Woman 13 83.60% 14 93.30%
Methylprednisolone
-Yes 14 93.30% 13 86.70% 0.439
-No 1 6.70% 2 13.30%
Leflunomide:
-No 6 29.70% 4 28.60% 0.542
-Yes 9 60.30% 18 71.40%
Methotrexate:
-No 10 67.00% 9 60.00% 0.692
-Yes 5 33.00% 6 40.00%
Cyclosporine:
-No 14 93.30% 12 80.00% 0.206

-Yes 1 6.70% 3 20.00%

SD: Standard deviation.

Changes in DAS28-CRP scores before and after the
treatment of MO administration in both control and
treatment groups are depicted in Figs. 1-4.

Previous research in mice has displayed the anti-
inflammatory, anti-arthritis, and immunosuppressive
properties of M. oleifera extract (Fard et al., 2015; Fatima
and Fatima, 2016; Mahajan et al., 2007). In RA patients,
these actions are anticipated to inhibit the inflammatory
process and lessen the disease activity (Fatima and
Fatima, 2016). Patients with RA will have higher levels
of IL-6. These elevated IL-6 levels correlate with an
aggravation of RA condition and vice versa (Orr et al.,
2018; Shrivastava et al., 2015). Any excessive reactive
oxygen species generation will result in oxidative stress,
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activating NF-xB (Widi Wardani et al, 2022), an
indicator of inflammation, raising levels of oxidants that
express pro-inflammatory molecules like TNF-a. Tissue
necrosis will appear from acute inflammation that is

improperly managed, allowed to persist, and repeated
(Widi Wardani et al., 2022).

Simple Boxplot of DAS 28 CRP by Group

DAS 28 CRP

Control Group pre intervention MO Group pre intervention

Group

Figure 1. DAS28-CRP variables of conditions before intervention show
no significant difference (p=0.345).

Simple Boxplot of DAS 28 CRP by Group

DAS 28 CRP

Control Group pre intervention Control Group postintervention

Group

Figure 2. Conditions of the control group during pre- and post-
intervention on DAS28-CRP variables do not significantly differ
(p=0.232).

Simple Boxplot of DAS 28 CRP by Group

DAS 28 CRP

Control Group post intervention MO Group post intervention

Group

Figure 3. The decrease of DAS28 CRP in the MO group (p=0.001).
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Simple Boxplot of DAS 28 CRP by Group

DAS 28 CRP

MQ Group pre intervention MO Group post intervention

Group

Figure 4. Significant differences in DAS28-CRP between the control and
MO groups (p=0.001) during post-treatment.

This study showed that MO, known to have anti-
inflammatory and immunosuppressive actions, can
reduce DAS28-CRP levels in RA patients. This is
consistent with earlier research. Nitric oxide (NO)
generation is strongly influenced by MO-containing
glucosinolates and isothiocyanates, which can also
lessen inflammatory cytokines in diabetic rats. The
primary bioactive components with anti-diabetic and
anti-inflammatory properties may be isothiocyanate
molecules. By preventing LPS macrophages from
producing NO, flavonoids show anti-inflammatory
properties, including quercetin, and kaempferol
glucoside. Numerous investigations have demonstrated
that M. oleifera inhibits the activity of cholesterol,
glucose-6-phosphatase, insulin, leptin, resistin, VEGF,
TNEF-, IL-2, IL-1p, IL6, and NO. Previous investigation
revealed that high doses of MO have been found to
suppress the immune system. High amounts of MO have
the most significant side effect of suppressing immunity
by destroying lymphocytes (Nurudhin et al., 2021). The
parent transcription factor and the conventional pro-
inflammatory signaling pathway are the predominant
signaling pathway (Nurudhin et al., 2021).

It is possible that administering MO extract can
lower RA’s disease activity level. MO extract decreases
or suppresses the inflammatory response. However, this
study has a limitation in failing to note the routine drug
patient's dosage.
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