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ABSTRAK

Trombositopenia merupakan komponen kunci dan parameter penting dalam infeksi dengue dari potensi perdarahan dan kondisi
yang mengancam kehidupan. Angkak (red yeast rice) yang merupakan produk fermentasi beras dan ragi merah (Monascus
purpureus), telah digunakan di Indonesia untuk meningkatkan jumlah trombosit pada infeksi dengue. Penelitian pra - klinis telah
menunjukkan bahwa Monascus purpureus ekstrak dapat meningkatkan trombosit secara signifikan. Namun mekanismenya belum
dipahami dengan jelas. Ia telah mengemukakan bahwa mekanisme tersebut karena efek anti - inflamasi atau stimulasi
thrombopoiesis. Desain penelitian yang digunakan adalah percobaan blind tunggal terkontrol acak. Subyek penelitian ini adalah
pasien dengan infeksi dengue, yang dirawat di Ruang Rawat Inap Tropik infeksi RSUD Dr. Soetomo Surabaya. Total sampel 30
pasien yang dibagi ke dalam kelompok percobaan (n = 15) dan kelompok kontrol (n = 15). Kelompok percobaan menerima terapi
standar untuk infeksi dengue dan ekstrak kapsul Monascus purpureus 3 kali 1 kapsul setiap hari selama 48 jam. Kelompok kontrol
menerima terapi standar untuk infeksi dengue. Tingkat TPO diukur sebelum dan 48 jam setelah pengobatan. Analisis komparatif
pada kedua kelompok menunjukkan bahwa antara 15 pasien dalam kelompok percobaan dan 15 pasien dalam kelompok kontrol, ada
penurunan tingkat TPO (nilai median) dari 90 pg/mL menjadi 26,6 pg/mL, dan dari 130 pg/mL menjadi 66,8 pg/mL masing-masing.
Kelompok percobaan mengalami penurunan yang lebih besar dari tingkat TPO (63,4 pg/ml) dibandingkan kelompok kontrol (63,2
pg/ml) tetapi secara statistik tidak signifikan (p = 0.916).(FMI 2013;49:220-225)
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ABSTRACT

Thrombocytopenia is the key component and important parameter in dengue infection from the potency of bleeding and life
threatening condition. Angkak (red yeast rice) a fermented product of rice and red yeast (Monascus purpureus), has been used in
Indonesia to increase platelet count in dengue infection. Pre-clinical research has shown that Monascus purpureus extract can
increase platelet count significantly. However the mechanism has not been understood clearly. It has been suggested that the
mechanisms are due to anti-inflammatory effect or the stimulation of thrombopoiesis. Research design used single blind randomized
controlled trial. The subjects of this research were patients with dengue infection, hospitalized in Tropical-Infectious Disease Ward,
RSUD Dr. Soetomo Surabaya. The total samples were 30 patients who divided into trial group (n=15) and control group (n=15).
Trial group received standard therapy for dengue infection and Monascus purpureus extract capsule 3 times 1 capsule daily for 48
hour. Control group received standard therapy for dengue infection. TPO levels was measured before and 48 hour after treatment.
The comparative analysis on both groups shows that between 15 patients in trial group and 15 patients in control group, there are
decrease of TPO level (median value) from 90 pg/mL to 26,6 pg/mL, and from 130 pg/mL to 66,8 pg/mL respectively. Trial group has
greater decrease of TPO level (63,4 pg/ml) than control group (63,2 pg/ml) but statistically not significant (p = 0,916).(FMI
2013;49:220-225)
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INTRODUCTION

Dengue infection is an acute infection caused by dengue
virus with antigen variants DEN - 1, DEN - 2, DEN - 3,
DEN – 4. The infection is delivered by the bite of Aedes
Agepty mosquito and is endemic in tropical area such
Indonesia. Around the world, 100 million cases were
found each year, including 250,000-500,000 cases with
the death of 24,000 cases (Gibbons & Vaughn 2002,
World Health Organization and Special Programme for

Research and Training in Tropical Diseases 2009).
Dengue infection in Indonesia is a serious health
problem. The Ministry of Health of Indonesia stated the
number of dengue fever patients in 2005 was 95,279
patients, with the number of deaths were 1,298 patients
(Nasronudin 2007). Thrombocytopenia is a key
component and essential parameters in dengue
infection. Thrombocytopenia is also associated with
bleeding manifestations, plasma leakage and severity of
dengue infection. Severe thrombocytopenia was
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observed in 74% cases of death due to dengue
(Navarrete-Espinosa et al 2005). Several theories have
been proposed by experts and researchers, the
thrombosis damage in circulation, thrombosis
aggregation, and trombopoiesis disorders of the bone
marrow (Funahara et al 1987, Murgue et al 1997).

Thrombocytopenia in dengue infection can occur due to
blockage in the process megakariopoesis as a result of
dengue virus infection on hematopoietic progenitor cells
in the bone marrow, also thrombosis damage in
peripheral as a result from inflammatory process,
thrombosis destruction of the reticuloendothelial
system, and also thrombosis aggregation in blood
vessels (La Russa & Innis 1995, Murgue et al 1997).
However, the cause of thrombocytopenia in dengue
infection is still unclear.

The bone marrow plays an important role in the
occurrence of thrombocytopenia in dengue infection.
Trombopoietin (TPO) is a cytokine that can be isolated
and identified as one of the growth factors being
responsible for the trombopoiesis and megakariopoiesis
process in the bone marrow. TPO stimulates
megakariopoiesis, to precursors of megakaryocytes and
thrombosis (Kaushansky 2005, von dem Borne et al
1998, Khorshed et al 2007). Angkak (red yeast rice) is a
traditional medicinal plant of fermented rice and red
mold Monascus purpureus (Danuri 2008).

In Indonesia Monascus purpureus extract is often used
to increase thrombosis in dengue infection patients.
Thrombosis increasing in dengue infection patients who
were given Monascus purpureus extract therapy
presumably through effects on megakariopoiesis
increasing and trombopoiesis in bone marrow or anti-
inflammatory effects of metabolites, monacolin K,
ankaflavin and monascin (Tisnadjaja 2006, Lin et al
2011).

The purpose of this research were analyzing the
characteristics of research subjects who get dengue
infection standard therapy with or without red yeast rice
(Monascus purpureus) extract, the trombopoietin level
in dengue infection patients before and after the therapy
with or without red yeast rice (Monascus purpureus)
extract, the trombopoietin level changes of dengue
infection patients who get standard therapy dengue
infection and red yeast rice (Monascus purpureus)
extract with a control group. In addition, the increase of
megakariopoiesis and trombopoiesis in the bone marrow
or anti-inflammatory of metabolites become the
important indicators of this research.

MATERIALS AND METHODS

This research was a single-blind randomized controlled
trial. The population was patients in the Infectious-
Tropical Diseases RSUD Dr. Soetomo Surabaya with
the diagnosis of dengue infection based on WHO’s
diagnosis criteria in 1997. The samples were at least 30
patients included in this population. The inclusion
criteria were patients of dengue infection based on
WHO in 1997, positive results of anti-dengue IgG or
IgM serology (the 5th day of fever), more than 13 years
old or less than 65 years, fever admitted to the hospital
about 5 days, willing to be involved in clinical trials
with informed consent. Meanwhile, the exclusion
criteria were dengue infection severe complications for
instance sepsis, shock, moderate or severe bleeding
(DHF grade III or IV), loss of consciousness; receive
transfusions of whole blood, packed red cells, platelets,
fresh frozen plasma during treatment and had platelet
less than 20.000/mm3, if there were a bleeding and
platelet transfusion.

Statistical analysis technique used SPSS 19.0 for
collecting, recording, and calculating data. In order to
see the data distribution (variables were normally
distributed or not), Kolmogorov-Smirnov normality test
was used. In order to analyze the basic data
homogeneity, Chi-square test or Fisher's Exact test was
used. In order to assess trombopoietin levels before and
after with/ without red yeast rice extract (Monascus
pupureus) in the treated group, two-tailed paired t
statistical tests was used. In order to compare
trombopoietin levels changes between the treated and
controlled groups, two-tailed paired t test independent
or the Mann-Whitney test with 5% or p <0.05
significance level was used.

RESULTS

In this research, the proportion of dengue infection
patients who came and were treated in RSUD Dr.
Soetomo Tropical, the male sex was 76.67% and female
was 23.33%. The mean age of the research subjects was
27.03 + 11.45 years, with the youngest aged 14 and the
oldest 53 years. In the treatment group the mean age of
patients with dengue infection were older than the
control group, respectively 30.53 ± 11.63 years and
23.53 ± 10.49 years. These results showed no
significant differences in the characteristics of sex (p =
1.000) and age (p = 0.095) in the research subjects.
These results were consistent with researches conducted
by Muharni et al. (2011) the proportion of male patients
(70%) more than women (30%). Research conducted
Cardier et al (2006) also indicated the proportion of
male gender (64%) was more than women (36%) with a
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mean age of 27.3 ± 6.21 years. Halstead research (2008)
indicated there was no significant difference to the
incidence of dengue for the gender. Halstead in his
report wrote many studies conducted indicating there
was no significant difference in the incidence of
DHF/DSS by sex, with the male and female (MF ratio)
of 1.18 in DHF without shock.

The mean temperature at the time the patient came was
37.73 ± 0.24 ° C, the lowest temperature of 37.5 °C and
38.5 °C. The mean temperature in this research was
similar to the average temperature on dengue infection
research conducted by Thomas et al (2008) is 37.80 ° C.
In this research, the average summer day when it came
to the hospital on day 4.63 + 0.61, the fastest to the
slowest - 3 and day 5. This result was slightly longer
than the results of the research by Carlos et al (2005)
which showed mean hot day while in the hospital 3.5 ±
1.4 days.

In this research of the results of initial laboratory tests of
blood when the patient entered the hospital obtained a
mean hemoglobin level of 14.36 + 1.54 g/ dL, with a
mean number of leukocytes 4478.67 + 2197.23/mm ³,
the results of leukopenia ≤ 4000/mm ³ occurred in
46.67% of patients. These results are similar to the
research by Lee et al (2005) with leukopenia that
occurred in 54.8% of patients with DHF, indicating
leukopenia common in dengue infection. In this
research, the mean hematocrit value on admission was
43.16 + 4.58% with a maximum value of 50.5%. These
results are higher than the mean hematocrit obtained in
the research by Gomber et al (2001) in patients with
DHF, ie 38.34 + 6.02%. Increased hematocrit > 20% of
the initial value can describe plasma leakage in DHF.

In this research, all recipients had experienced
thrombocytopenia while hospitalized with a mean
platelet count on admission was 63 623 +
22948.53/mm³, with a minimum value and a maximum
97.000/mm 20.800/mm³, slightly above the average of
platelets obtained in the research by Kittigul et al
(2007), ie 60 722 + 48.350/mm3. The mean initial
platelet count before treatment was 69 853 ±
20203.07/mm³ in the control group and 57393.33 ±
24485.75/mm³ in the treatment group. While the mean
platelet count after treatment was 113,566.70 ±
55680.15/mm3 in the control group and 108,173.30 ±
33667.08/mm3 in the treatment group.

In this research, the increase in mean levels of SGOT
101.97 + 67.28 U/L and SGPT 68.7 + 41.44 U/L.
Increased transaminase levels was also found in the
research Villar-Centeno et al (2008) who obtained the
results of the mean levels of AST 142.7 U/L and SGPT
90.8 U/L, an increase in serum transaminases occurred

in 60-90% of patients with DHF, and in most cases an
increase in transaminases mild to moderate, but most
small, 7-10% increased to 10 times the upper limit of
normal values. In addition it was not found statistically
significant differences between the levels of SGOT and
SGPT in primary and secondary infections. It is
concluded that elevated levels of transaminases not as a
predictor of the severity of dengue infection. Average
albumin level of 3.88 + 0.33 g/dL. Lower below the
average albumin levels in patients with DHF research
conducted by Villar-Centeno et al (2008) is 3.95 g/dL.
This may indicate the presence of disturbances began
vascular permeability.

Serology IgM and IgG anti- dengue needed as a support
to sharpen the diagnosis of dengue infection,. IgM
antibody is an immunoglobulin isotype that appears
first. Anti- dengue IgM was detected in 50% of patients
are at day 3 to 5 fever, increased to 80% of patients on
day 5 and 99% of patients on day 10. Peak levels of
anti- dengue IgM occurred in the second week after the
onset of the disease and usually decline to undetectable
levels in 2-3 months later. While IgG anti- dengue
generally detected at low titers at the end of the first
week of fever, increased slowly, and the levels remained
undetectable after a few months, and possibly for life. In
secondary dengue virus infection, antibody titers
increased rapidly. Imunogloulin dominant isotope IgG
anti- dengue is detected at high levels in the early phase
of dengue infection and last up to 10 months or even a
lifetime (Gubler 1996, World Health Organization
1997).

In this research, serology examination IgM and IgG
anti- dengue fever day 5, to confirm the diagnosis of
dengue infection. Of the 30 samples of the research
showed that the serological test results of anti - dengue
IgG positive was found in 19 patients (63.33%), the 8
patients in the group without Monascus purpureus and
11 patients in the group of Monascus purpureus. There
were no patients with serological anti- dengue IgM
negative. In this research, the percentage incidence of
dengue infection due to secondary infections (63.33%)
more than the primary infection (36.67%). Similar
results were obtained in studies by Krishnamurti et al
(2002) with 87% of cases of dengue fever due to
secondary infections and 13% of cases are caused by
primary infection. This shows that the percentage
incidence of dengue is more common in secondary
infections, according to the results shown in this
research.

The results of this research indicate the percentage of
patients with DHF grade 1 by 50% and DHF grade 2 by
50%. In the control group the proportion of subjects
with DHF grade 1 and grade 2 respectively by 60% and
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40%, while the treatment group, respectively 40% and
60%. There is no significant difference between the
control group and the treatment group (p = 0.281), so it
can be said that the severity of disease between the two
groups was not significant.

DISCUSSION

TPO level before and after giving standard therapy
of dengue infection with or without Monascus
purpureus extract.

TPO levels obtained early in the control group was 130
(min - max: 25.2 to 801.1) pg/ml, while in the treated
group by 90 (min - max: 15.4 to 979.4) pg/ml. From the
results of the statistical analysis were not significantly
different initial TPO levels in both research groups with
p = 0.351. This suggested that the initial TPO levels in
the two groups did not differ significantly. TPO levels
in the control group before therapy without Monascus
purpureus is 130 (min - max: 25.2 to 801.1) pg/ml,
whereas after therapy without Monascus purpureus is
66.8 (min - max: 31.4 - 233.7) pg/ml. From the results
of statistical analyzes found no significant differences in
TPO levels before and after therapy without Monascus
purpureus with p = 0.089.

Matondang et al (2004) in a research of patients with
dengue infection were given standard therapy dengue
infection showed a decrease in mean levels of TPO 395
pg/ml to 153.6 pg/ml, TPO levels started to decline on
day 7 when the healing phase of dengue infection and
reached normal levels (TPO levels below 50 pg/ml) on
day 8 to day-to - 9 disease journey (Matondang et al
2004). Other findings in the research Matondang et al
(2004) there is a negative correlation between platelet
counts and TPO levels (p = 0.000) and TPO levels were
correlated with the severity of thrombocytopenia in
dengue infection. Similar results were also obtained in
the research by Cardier et al (2006) which examines the
role of TPO in dengue infection. Cardier et al, suggests
that TPO is a cytokine that plays a role in the process
trombopoiesis and thrombocytopenia associated with
severe dengue infection. Decreased levels of TPO on
dengue infection may be the natural history of the
disease and associated with platelet count and the
presence of an inflammatory process.

TPO levels in the treatment group before therapy
Monascus purpureus is 90 (min - max: 15.4 to 979.4)
pg/ml, whereas after administration of Monascus
purpureus therapy was 26.6 (min - max: 6.6 to 321.7)
pg/ml. From the results of statistical analyzes found
significant differences in TPO levels before and after
therapy Monascus purpureus with p = 0.033. So far not

obtained or the research literature that mentions the
effect of Monascus purpureus extract against TPO
levels in patients with dengue infection, this research is
the first research ever conducted. Inflammatory process
would increase the release of IL - 6 from macrophages
or monocytes which in turn will affect the production of
TPO in the liver. Thrombocytopenia conditions will also
increase the levels of TPO in the blood because the
bond between the TPO and its receptor (c - Mpl) on the
wall of platelets is reduced. Increased levels of TPO will
trigger the process trombopoiesis megakariopoiesis and
bone marrow. After an increase in the number of
platelets will be feedback mechanisms that will reduce
levels of TPO (von dem Borne et al 1998, Kaushansky
2005).

The results in this research indicated a significant
decrease in the amount of TPO in the treatment group (p
= 0.033) which was consistent with an increase in the
number of platelets. This was due to the effect of
Monascus purpureus extract in patients with DHF which
could influence an increase in the number of platelets
through antiinflammatory effects or effects on processes
and trombopoiesis megakariopoiesis the bone marrow
that affects subsequent levels of TPO. Comparison
between TPO group level changes with Monascus
purpureus extract and TPO group level changes without
Monascus purpureus extract

In the second test group, both treatment groups and the
control group there were changes in TPO levels
decrease respectively by 63.4 pg/ml (mean: 102.55 ±
168.42 pg/ml) and 63.2 pg/ml (mean: 202.13 ± 95.35
pg/ml). Statistical analysis of the results obtained
greater reduction in TPO levels in the treatment group
compared with the control group, but not statistically
significant (p = 0.916).

Monascus purpureus contains monacolin K, which has a
structural similarity with lovastatin and allegedly had
the effect of statins resembles, in addition to other
substances such as dimerumic acid (antioxidant), as well
as metabolites ankavlafin and monascin which have
anti-inflammatory effects (Lin et al 2011). Monascus
purpureus extract on previous research shown to
increase platelet counts presumably through effects on
increasing megakariopoiesis and trombopoiesis in bone
marrow or anti-inflammatory effects of metabolites
(Tisnadjaja 2006, Muharni et al 2011). The content of
lovastatin on Monascus purpureus, can decrease the
expression and function of proinflammatory cytokines
IL - 6, IFN, and TNF in macrophages and decrease the
formation of Reactive Oxygen Species (ROS)
intracellular (Schönbeck & Libby 2004, Lin et al 2011,
Arunachalam & Narmadhapriya 2011). But so far there
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has been no data on the effect of statins on the
production of TPO.

Based on existing literature, this was the first research
examining the effects of Monascus purpureus extract on
TPO levels and in this research obtained decreased
levels of TPO changes in the treatment group was
higher than the control group, but not statistically
significant. The results of this research were expected to
bring more information about the effect of Monascus
purpureus extract in the treatment of dengue infection
and might be an additional literature for further
research.

The results of the evaluation of the Monascus
purpureus extract effect

The results in this research demonstrate the effect of
Monascus purpureus adversi extract obtained in the
group treated dyspeptic complaints occurred in 5
patients (33.33%), not available dizziness complaints,
complaints of headache was found in 3 patients (20%),
and no symptoms are side effects other serious.
Whereas in the control group dyspepsia found in 4
patients (26.67%) and headache in 2 patients (13.33%).
There were no significant differences dyspeptic
complaints (p = 0.690) and headache (p = 0.624) in both
test groups.

Complaints and these symptoms can be caused not only
by the effects of extract of Monascus purpureus but can
also be a clinical symptom commonly found in patients
with dengue infection (Erdogrul & Azirak 2004,
Guglani & Kabra 2005). Analysis to compare with the
control group. The analysis showed no significant
differences found between the two test groups so that
the symptoms that arise may still be a part manifestation
of dengue infection.

Several limitations of the research that could affect the
results of the research are firstly, this research was
conducted in patients with dengue infection based on
clinical and laboratory criteria of World Health
Organization (1997). Diagnosis confirmation should be
made early like dengue NS1 antigen test in order to get
dengue infection diagnosis more quickly and accurately.
Secondly, several confounding variables were not
examined and measured in this research, such as viral
factors (serotype, genotype), host factors (immunity,
nutrition, and race). Thirdly, TPO level ideally was
examined with shorter intervals and longer time until
the healing phase. Material shortages and funding were
the barriers of the examination.

CONCLUSION

Based on these results it can be concluded that firstly, in
this research, the mean age of patients is twenty-seven
years, the proportion of male patients is larger, the mean
of days of fever in the hospital is on the fourth day, the
proportion of secondary dengue infection is greater, the
mean of initial platelet is about sixty three thousand. No
statistically significant differences in the characteristics
of the research subjects in both test groups. Secondly,
TPO levels before and after giving Monascus purpureus
extract decreases in Monascus purpureus extract group
and the control group. Changes in TPO level decreasing
in the group of patients with dengue infection given
Monascus purpureus extract are greater compared with
the control group but was not statistically significant.
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