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ABSTRACT: Cytokines are peptides or proteins secreted by body cells as a medium for intercellular communication
and function as a body defense due to foreign substances, bacteria, viruses or parasites that enter the body. One of the
cytokines that plays an important role in the regulation of Plasmodium falsiparum malaria parasite elimination is [FN-
y cytokine. IFN-y cytokine is a cytokine that plays a role in the elimination of malaria parasites in patients with
uncomplicated malaria. Case report a young man aged 18 years, weighing 36 kg, had a fever, a physical examination
was carried out, parasitology was diagnosed by the doctor as having uncomplicated Plasmodium falsiparum malaria
with an asexual parasite count of 4211/pL. The young man was given bitter melon extract 1x a day for 3 days. IFN-y
cytokine examination was performed on DO (31.27 pg/mL) and D1 (6.42 pg/mL). Parasite examination in D1 was
826/uL), D2 was 123/uL, and D3, D4, D7, D14, D21, D28 had no asexual parasites and gametocytes. Haematology,
clinical chemistry, blood fat and blood glucose examinations were carried out on DO, D14 and D28 with results still
within normal limits. Clinical symptoms reported were weakness, headache, dizziness, chills, nausea, abdominal pain,
muscle pain and fever and these clinical symptoms had disappeared by D4. Conclusion bitter melon extract has
antimalarial activity through the mechanism of reducing IFN-y cytokine which is one of the immunomodulatory
markers.
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1. INTRODUCTION

Cure in patients infected with malaria occurs if the parasite can be eliminated without causing significant
pathological conditions. The current situation of research in Africa reveals that malaria treatments such as
kinins, chloroquine, amodiaquine, artesunate, artemisinin, mefloquine, halofantrine, lumefantrine,
pyrimethamine, cycloguanil, chlorsicloguanil, atovaquone, sulphonamide and sulfone combinations,
artemisinin and its derivatives have developed resistance to P. falciparum. Pyrimethamine and chloroquine
are reported to be resistant to P. vivax. Currently, malaria treatment in Indonesia uses combination therapy,
namely the combination of dihydroartemisinic piperaquine-primaquine [1,2,3]. One of the antimalarial
developments from natural materials is the use of Momordica charantia extract plants. Momordica charantia
extract plants have been widely used by developing countries such as Brazil, Columbia, China, Cuba, Mexico,
Panama, Peru which are used as antidiabetic, antiviral, antitumor, antibacterial, antioxidant, anti-
inflammatory, anticancer, anthelmintic, immunomodulatory and antimalarial treatments[4]. Previous
research conducted by Syamsudin et al proved that bitter melon fruit extract has antimalarial activity in
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reducing asexual parasites and gametocytes against P. Falciparum parasites [5,6,7,8,9]. Almost all malaria
treatment with pathological conditions occurs through immunological mechanisms and parasite elimination
mechanisms that can be mediated by the body's immunity so that the immune response must be well
regulated. The immune response to malaria begins with a natural immune response which is then followed
by an adaptive immune response that plays a protective role. Regulation of the body's immune response
involves effector molecular components (monocytes, macrophages, neutrophils, NK cells, T lymphocytes, T
cells), antibodies and various cytokines, both pro-inflammatory cytokines and anti-inflammatory cytokines.
The body's immune response at the cellular level, responds against the parasite through the activity of T
lymphocyte cells. Elimination of parasites by immune cells occurs through phagocytosis, pinocytosis and lysis
of infected red blood cells, production of small molecules such as nitric oxide, formation of free radicals in
infected cells, production of cytokines, antibodies that are toxic to the body [10,11]. Cytokines are peptides or
proteins secreted by body cells as a medium for intercellular communication and function as a body defense
due to foreign substances, bacteria, viruses or parasites that enter the body [12]. One of the cytokines that plays
an important role in the regulation of Plasmodium falsiparum malaria parasite elimination is IFN-y cytokine.
IFN-y cytokine is a cytokine that plays a role in the elimination of malaria parasites in patients with
uncomplicated malaria [12,13]. In patients with uncomplicated Plasmodium falsiparum malaria, IFN-y is
produced by T lymphocytes that play a role in stimulating macrophages and neutrophils that have
phagocytosis and pinocytosis activities on parasites [14]. One of the plants that has antimalarial activity is
bitter melon (Momordica charantia) [5]. Bitter melon extract contains alkaloids, flavonoids, saponins, tannins,
quinone, steroids, triterpenoids, cumarine which plays a role in reducing Plasmodium falsiparum parasites
through increased macrophage activity [6,15].

2. Case Report

A young man aged 18 years, weighing 36 kg, had a fever, conducted a physical examination,
parasitologically diagnosed by the doctor as having uncomplicated Plasmodium falsiparum malaria with an
asexual parasite count of 4211/ uL. The young man was given bitter melon (Momordica charantia) fruit extract
capsules containing 325 mg in 500 mg capsules for 3 days. The young man had not taken other antimalarials
in the last 2 weeks. The patient was followed up for 28 days and parasite examination was carried out on D1
(826/puL), D2 (123/uL), and D3, D4, D7, D14, D21, D28 no asexual parasites and gametocytes were found. IFN-
y cytokine examination was performed on DO (31.27 pg/mL) and D1 (6.42 pg/mL). Hematologic examination,
liver function test examination, kidney function test examination, blood fat and blood glucose were performed
on D0, D14 and D28 with results within normal limits. Clinical symptoms reported were weakness, headache,
dizziness, chills, nausea, abdominal pain, muscle pain and fever and these clinical symptoms had disappeared
by D4.

Figure 1 Observation of red blood cells with Plasmodium falsiparum parasites on thick blood smear
under microscope at DO (A), observation of red blood cells on thick blood smear at D3 without Plasmodium
falsiparum parasites (B).

Table 1. Examination Value IFN y
Descriptive DO D1
Value IFNy Pg/mL 31,27 6,42
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Table 2. Examination Value Parasites

Descriptive DO Dl D2 D3 D4 D7 D14 D21 D28

Value parasites/pL. 4211 826 123 0 0 0 0 0 0

Patients with uncomplicated P. Falciparum
malaria based on doctor's diagnosis and
microscopic examination without other severe
diseases and symptoms were given bitter
melon extract capsules.
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Figure 2. Flowchart of Treatment and Examination of Malaria Patients P. Falciparum without Complications

Table 3. Examination Value Haematology, Clinical Chemical, Blood Lipids and Blood Sugar

Descriptive DO D14 D28
value Haemoglobin g/dl 13.2 13.8 14.5
value Erythrocytes 106/ mm?3 5.63x10° 5.10x10° 5.21x10°
value Haematocrits % 40,6 41,5 45,1
value Thrombocytes 10°/ mm? 112x10% 299 x 103 245 x 103
value Leucocytes /uL 3.63x10°  11.89x103 5.94x103
value Albumin mg?% 4.7 4.7 5.1
value AST/SGOT u/mL 27 16 28
value ALT/SGPT u/mL 18 11 18
value total bilirubin mg % 0.6 0.5 0.5
value Direct bilirubin mg % 0.3 0.2 0.2
value Total protein mg % 6.9 6.9 7.5
value Creatinine mg % 1.1 0.9 1.2
value Urea mg % 58.9 13.6 30
value uric acid mg % 3.6 42 5
value Total Cholesterol mg/dL 156 150 145
value Triglycerides mg/dL 83 124 99
value Glucose mg/dl 85 112 132
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Table 4. Clinical Symptoms Reported during Follow-up DO until D28

No Symptoms HO H1 H2 H3 H4 H7 H14 H21 H28 Total

1  Weak 1 1 1 0 0 0 0 0 0 3
2 Headache 1 1 1 1 0 0 0 0 0 4
3  dizzy 1 1 1 0 0 0 0 0 0 3
4  sleep disorder 0 0 0 0 0 0 0 0 0 0
5  chills 1 0 0 0 0 0 0 0 0 1
6  sweating 0 0 0 0 0 0 0 0 0 0
7  cough 0 0 0 0 0 0 0 0 0 0
8  no appetite 0 0 0 0 0 0 0 0 0 0
9  pounding 0 0 0 0 0 0 0 0 0 0
10 nausea 1 0 0 0 0 0 0 0 0 1
11 vomit 0 0 0 0 0 0 0 0 0 0
12 stomach ache 1 0 0 0 0 0 0 0 0 1
13 diarrhea 0 0 0 0 0 0 0 0 0 0
14 muscle pain 1 1 0 0 0 0 0 0 0 2
15 fever 1 1 0 0 0 0 0 0 0 2
Total 8 5 3 1 0 0 0 0 0

Inhibition of extract
Momordica charantia
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Figure 3. Mechanism of Action of Parasite Elimination from Bitter Melon Extract through Immunological

Pathway [16][12][17][18]

Adverse events symptoms felt by patients after taking bitter melon extract capsules are mild, namely nausea
and vomiting. During the treatment of extract capsules, there was no early treatment failure where there was
no parasitemia in D1, D2, D3. In addition, bitter melon extract treatment did not occur late Treatment failure
or no asexual parasites were found again on D7 to D28. In the patient, no gametocytes were found from DO to
D28.
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3. DISCUSSION

Cytokines are small peptides or proteins secreted by body cells that play an important role in regulating
immunity in the body and are a way for cells to communicate with each other. Cytokines are a cell signaling
category of extracellular polypeptides/glycoproteins produced by various immune cells, especially T cells,
neutrophils, and macrophages, and are important for the regulation and promotion of immune responses. In
addition to acting on major lymphocyte growth and other biological processes, these polypeptides stimulate
cells and signaling molecules to head towards wounds, infections and inflammatory areas.[12][19] In malaria,
cytokines are critical for controlling disease magnitude, parasite load, and disease symptoms. TNF-a, IFN-y,
interleukin (IL-6), IL-8, IL-18, and MCP-1 are examples of pro-inflammatory cytokines that have been
associated with deadly malaria, while regulatory cytokines, namely anti-inflammatory cytokines such as TGF
and IL-10, play a role in maintaining balance in the immune system[20][21]. [FN-y cytokine is one of the
cytokines that plays an important role in cellular immune regulation to reduce parasites in patients with
uncomplicated malaria [12][17]. Research conducted by Syamsudin et al invitro and invivo bitter melon extract
reduces Plasmodium falsiparum and Plasmodium berghei parasites. Bitter melon extract contains alkaloids,
flavonoids, saponins, tannins, quinone, steroids, triterpenoids, cumarine which have activity in reducing
Plasmodium falsiparum parasites.[6] The alkaloid content in bitter melon extract is effective in reducing
Plasmodium falsiparum parasites invitro and invivo.[7] Bitter melon extract works as an immunomodulator
through the activation of macrophages and neutrophils in increasing phagocytosis activity. [22] In patients
with uncomplicated Plasmodium falciparum malaria parasites, stimulation of macrophage activation
increases cytokines IL18 +, IL12, NK cells (producing cytokine IFN-y, reducing cytokine TNF-a), stimulating
CD8 T cells (producing cytokine IFN-y, reducing cytokine TNF-a) which has an impact on disease resolution.
[12] The activity of bitter melon extract eliminates Plasmodium falsiparum malaria parasites through
immunological pathways has an impact on improving clinical symptoms that disappear in patients with
uncomplicated Plasmodium falsiparum parasites. [23] IFN-y cytokines play an important role in the regulation
of the immune system in the body and are one of the effective treatment strategies. [19] The results of this case
report are in line with previous research that in uncomplicated falsiparum malaria the role of IFN-y is very
important in parasite elimination. The presence of one of the proinflammatory cytokines (IFN-y) needs to be
balanced with the formation of anti-inflammatory cytokines (IL-10, TGFp). Regulation of the presence of anti-
inflammatory cytokines to prevent organ damage at the cellular level[12].

Table 2 shows that the hemoglobin value is still within normal values. In line with the research of
Syamsudin et al invivo in acute and subchronic toxicity tests there were no changes in the hispatological
condition of the liver and kidneys of rats and the value of liver function tests ALT, AST, urem and creatinine
in rats given bitter melon extract (Momordica charantia). In the toxicity test with the highest level of bitter
melon extract of 5000 mg/kg bw given to rats did not experience death.[9] In the research of Hasan Ali et al
that there is a relationship between bilirubin values with increased parasitemia in patients with falsiparum
malaria. There is a relationship between bilirubin levels with levels of SGOT, SGPT and alkaline phosphatase.
Bitter melon extract may have a hepatoprotector effect that has an impact on preventing jaundice. The
mechanism of action as an antioxidant and maintaining the cellular integrity of the liver from pathogenic
substances or organisms.[24][25] The involvement of bitter melon extract in stimulating macrophages which
has an impact on the regulation of the decrease in IFN-y cytokines plays a role in inhibiting the progression of
uncomplicated malaria to severe malaria.[17].

In Figure 3 Inhibition of MC extract compounds against macrophages will increase the production of anti-
inflammatory cytokine IL-10 to reduce pro-inflammatory cytokines IL-18 and IL12. Macrophages through a
complex mechanism will stimulate natural cell killer (NK), CD8 T cells to reduce the production of pro-
inflammatory cytokines IFN-y and TNF-a so that it is associated with decreased parasites, improved clinical
symptoms and impact on the healing of malaria patients [16][12][17][18]. Immunity to malaria infection
involves cellular and humoral immune responses. Cellular immune response mediated by T lymphocytes,
especially cytotoxic T cells, plays an important role against intra-cellular sporozoite infection (erythrocytic
schizogony). The defense effect of cytotoxic T cells is mediated by direct lysis with IFNy secretion and
activation of macrophages to produce NO or other compounds to kill parasites. Increased activity of cytotoxic
T cells is expected to increase the body's defense reaction against malaria, especially against sporozoites in the
extra-erythrocytic schizogony phase [26][12].
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4. CONCLUSION

Bitter melon (Momordica charantia) extract has antimalarial activity through the mechanism of

decreasing IFN-y cytokine which is one of the immunomodulatory markers that has an impact on the
elimination of Plasmodium falciparum malaria parasites and clinical symptoms that disappear on day 4.
Unwanted symptoms felt by patients after being treated using bitter melon extract are mild, namely nausea
and vomiting.
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