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Abstract: Thrombocytopenia is a condition where platelet levels in the blood decrease. The
isoflavone and lovastatin content in Angkak has the potential to be an additional therapy to increase
the number of platelets. This study aims to determine the effect of Red Mushroom Rice
Administration (Angkak) in increasing the Number of Platelets in Chloramphenicol-Induced Rats.
This research is experimental research using a pretest and posttest with a control group design.
The results of the paired t-test show a significance value of 0.027 < 0.05. This shows that between
day 0 and day 12 there are significant differences in each group. The ANOVA test results show a
significance value for day 12 of 0.002. The significance value shows a value <0.05. This shows
that administering Angkak on day 12 has a significant effect on platelet counts. In this study, the
positive control was significantly different from the other groups. This positive control group also
showed the lowest average platelet count on day 0. Treatment Group I also showed significantly
different results with the highest average platelet count on day 12. Conclusion: From the results of
this study, it can be concluded that the administration of boiled water, increasing the doses of 2
g/KgBW, 1 g/KgBW, and 0.5 g/KgBW, had an effect in increasing the number of platelets in male
rats induced by chloramphenicol.
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INTRODUCTION

Thrombocytopenia is a condition in
which the platelet count in the blood
decreases.!? It is a clinical condition that
constitutes one of the contributing factors to
mortality.>* Thrombocytopenia is
characterised by a reduction in platelet levels
from the normal range of 150,000—
400,000/uL."” Bleeding may occur when
platelet levels fall below 50,000/uL and can
become fatal if they drop below 10,000/uL
without prompt management.®” Diseases
such as aplastic anaemia, leukaemia, and the
side effects of radiation therapy or
chemotherapy are among the causes of
thrombocytopenia.>®’ One of the major
health problems in Indonesia is dengue
hemorrhagic fever (DHF). The clinical
condition in  DHF
complications such as bleeding from the
nose, mouth, gums, and bruising of the skin
occur as a result of
thrombocytopenia.>*10:11:12

Based on World Health Organisation
(WHO) data in 2020, the estimated number
of cases reaches around 390 million

worsens  when

annually.>!'3!* In Indonesia, the incidence of
DHEF tends to fluctuate, which is thought to
be influenced by climatic factors.®!>!¢ In
2015, DHF cases increased to 126,675 cases.
Mortality due to DHF can occur in both
children and adults, with incidence reaching
94,893 cases per year.”!7:18

The isoflavone and lovastatin content
in Angkak has the potential to serve as an
adjunct therapy for DHF patients because it
can increase platelet counts. However,
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research on the use of Angkak as an anti-
thrombocytopenic agent is still limited.
Therefore, further investigation is needed to
explore the potential of Angkak as a
therapeutic intervention to increase platelet
counts in individuals suffering from dengue
fever 111920

In a study by Gunawan (2007),
administration of Angkak infusion at a dose
of 1.3 g/kg body weight and isolated yellow
Angkak metabolite at a dose of 6.6 mg/kg
body weight resulted in a significant increase
in platelet count (P<0.05) compared to the
control group in rats.'>?!?2 Meanwhile, a
study conducted by Marisa in 2008 showed
that administration of red rice at a dose of
0.25 pg/g body weight after induction with
chloramphenicol at 500 mg/kg body weight
did not produce a statistically significant
effect (P>0.05).13-3-24

Setiawan (2015) found that
administration of Angkak at a dose of 2 g/kg
body weight in mice for 5 days in treatment
group I resulted in an increase in platelet
count of 0.72 g/kg body weight compared to
animals induced with chloramphenicol for 7
days.?32%27 The platelet counts at the end of
interventions II and III did not show a
significant  difference  (P<0.05). This
indicates that doses of 1 g/kg body weight
and 0.5 g/kg body weight are effective in
increasing platelet counts in male rats
induced by chloramphenicol, reaching levels
comparable to the negative control.!*2%2°

Based on Schalm’s study in 1965,
platelet counts in rats generally range
between 500,000 and 1,000,000, with an
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average value of approximately 850,000. Due
to the large variation in platelet counts in rats,
further research is needed to determine
clinically significant differences in platelet
levels.!s

METHOD

This study is an experimental study
using a pretest—posttest design with a control
group. It specifically evaluates treatment
samples before and after induction with
chloramphenicol and administration of red
rice boiled water.

This study involves two types of
variables: the independent variable, which is
the administration of red rice boiled water at
doses adjusted to the body weight of the test
subjects, and the dependent variable, which is
the effectiveness of red rice boiled water in
increasing platelet counts in rats after
chloramphenicol induction. The study
population consisted of adult male Wistar rats
(Rattus norvegicus L), white strain, that met
the inclusion and exclusion criteria. A total of
30 male Wistar rats were used as samples.

1. Group 1: Negative control group (—)
received 1% CMC-Na orally for 7
consecutive days, followed by distilled
water for 5 days. Blood samples were
collected on day 0 and day 12.

2. Group 2: Positive control group (+)
received oral chloramphenicol at a dose
of 0.72 g/kg body weight for 7 days,
followed by distilled water orally for 5
days. Blood samples were collected on
day 0 and day 12.
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3. Group 3: Treatment I group received oral
chloramphenicol at a dose of 0.72 g/kg
body weight for 7 days. On day 7, blood
samples were collected, followed by
administration of red rice boiled water
orally at a dose of 2 g/kg body weight for
5 days. Additional blood samples were
collected on day 12.

4. Group 4: The treatment II group received
oral chloramphenicol at a dose of 0.72
g/kg body weight for 7 days. On day 7,
blood samples were collected, followed
by administration of red rice boiled water
orally at a dose of 1 g/kg body weight for
5 days. Additional blood samples were
collected on day 12.

5. Group 5: The treatment III group
received oral chloramphenicol at a dose
of 0.72 g/kg body weight for 7 days. On
day 7, blood samples were collected,
followed by administration of red rice
boiled water orally at a dose of 0.5 g/kg
body weight for 5 days. Additional blood
samples were collected on day 12.

Platelet counts were measured on day 0
and day 12. On day 0, blood samples were
collected to determine the baseline platelet
count of the rats before the administration of
chloramphenicol and Angkak boiled water.

On day 12, comparisons were made among

the negative control group, positive control

group, and treatment groups I, I, and III after
chloramphenicol induction and
administration of Angkak boiled water to
assess whether there was an increase in
platelet counts in the rats'*. Furthermore, the
responses of each experimental group of
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animals induced with chloramphenicol were
compared to evaluate the effect of Angkak in
increasing platelet counts.

If platelet count data obtained from the
normality test showed a value of (p>0.05), it
indicated that the data were normally
distributed. @ The Levene’s test for
homogeneity showed a value of (p>0.05),
indicating that the data had homogeneous
variances. If p>0.05, the analysis was
continued using the paired t-test (paired t-
test). For normally distributed data, analysis
was performed using One-Way ANOVA, and
if homogeneity was met, it was followed by
the LSD (Least Significant Difference) test to
determine differences between groups in pre-
and post-testing conditions. Results were
considered statistically significant if (p<0.05)
and not significant if (p>0.05).).

RESULT

Univariate Analysis

1. Pretest Platelet Count in Rats (Day 0)
Based on the findings of the pre-

induction assessment conducted on rats on

day 0, platelet counts were measured and

yielded the following results.

Table 1 Mean Platelet Count of Rats on Day 0

Group Perlakuan Average

Trombosit (103) pl
+ std

| Negative Control 968 + 41.473

Il Positive Control 832 + 113.666

] Treatment | 1002 + 101.094

v Treatment Il 976 £ 26.077

v Treatment lll 956 + 100.399
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Based on Table 1, it can be observed
that the highest mean platelet count among
the five groups of rats in the pretest (day 0)
was 1,002,000, found in Treatment Group I.
This group consisted of rats induced with
chloramphenicol at a dose of 0.72 g/kg body
weight orally for 7 days; on day 7, blood
samples were collected after administration
of Angkak boiled water at a dose of 2 g/kg
body weight orally for 5 days, and additional
blood samples were collected on day 12. The
highest standard deviation was observed in
the positive control group.

2. Posttest Platelet Count in Rats (Day 12)

Based on the findings of the study
conducted on rats on day 12, the rats were
exposed to chloramphenicol and
administered Angkak boiled water, resulting
in the following outcomes.

Table 2 Mean Platelet Count of Rats on Day 12

Group Perlakuan
(103) pl + std

Average Trombosit

1.040 + 114.018
924 + 88.769

| Negative Control
] Positive Control

[} Treatment | 1.196 £ 66.933
[\ Treatment Il 1.164 + 110.815
\" Treatment Il 980 + 126.491

Based on Table 2, the highest mean
platelet count on day 12 after the experiment
among the five groups of rats reached
1,196,000. The mean platelet count was
observed in Treatment Group I, which
consisted of rats administered oral
chloramphenicol at a dose of 0.72 g/kg body
weight for 7 days. On day 7, blood samples
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were collected after the rats were given 40000
Angkak boiled water orally at a dose of 2 g/kg 00.000

body weight for 5 days. Additional blood
samples were collected on day 12. Treatment
Group III had the largest standard deviation.

Based on the table above, the
ANOVA test results show a significance
value of 0.002 for day 12. The p-value on day

Bivariate Analysis 12 indicates a significant effect on platelet

1. Differences in Mean Platelet Count on Day counts.
0 and Day 12
hi . 1 . Table 5 Mean Platelet Count on Day 0 and Day 12
This study involved conducting tests to Dlatelet Connt
compare the mean platelet counts of rats on Rat Negative Positive  Treatment! Treatmentll Treatmentl

Control Control

day 0 and day 12 in each group.

1 1.000.000  920.000 1220000  1.220.000  960.000

21200000 1.020.000 1.300.000  1.300.000  1.180.000

Table 3 Paired T-Test 3 1.100.000  940.000 1.140.000  1.000.000  1.000.000
t df, Sig. (2- 4 900.000 780.000 1.180.000  1.140.000  840.000
tailed) 5 1.000.000  960.000 1.140.000  1.160.000  920.000
, Rata- 1040000 924000 1.196.000 1.164.000  980.000

Pair1  Postest - 3,420 4 ,027 rata

Pretest SD 101.980 79398 59.867 99.116 113.137

Table 3 shows that the results of the

paired t-test yielded a significance value of

0.027, which is less than 0.05. This finding 1,400,000
indicates that there is a statistically 1,200,000
significant difference within each group 1,000,000
between day 0 and day 12. 800,000
S
2. Effect of Angkak Administration on @55\

Increasing Platelet Count

Table 4 ANOVA Test .

Sumof df Mean 3 Taraf From the graph above, it ca.n be s§en

Squares Square Sig. that Angkak has an effect on increasing
Posttest 27302 4 68256 6362  .002 platelet counts in chloramphenicol-induced
between 40000 00000 subjects. The values indicate an increase in
groups 00.000 0.000 platelet counts in each treatment group
Within 21456 20 10728

Treatment I, Treatment II, and Treatment

group 00000 00000 ( ’ ’

00.000 0.000 ).
Total 48758 24
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DISCUSSION

The findings of this study indicate that
the administration of Angkak on day 12 has a
significant effect on platelet counts. The
chloramphenicol solution in 1% CMC-Na
was prepared by suspending 24 capsules of
chloramphenicol containing 6.0 g of
chloramphenicol in 100 mL of 1% CMC-Na
suspension.’® When converted to the rat
dosage, the value obtained was 0.36 g/kg
body weight. This dose was selected because
previous studies showed that a dose of 0.36
g/kg body weight did not affect platelet levels
in rats. To achieve a higher effect, the dose
was doubled to 0.72 g/kg body weight.>!

Furthermore, subsequent analysis
showed a substantial difference between the
positive control group and Treatment I
compared to the other groups. The positive
control group consisted of samples receiving
oral chloramphenicol at a dose of 0.72 g/kg
body weight for 7 days, followed by oral
administration of distilled water for 5 days.
Blood samples were collected on day 0 and
day 12. Meanwhile, Treatment I involved
administration of chloramphenicol at a dose
of 0.72 g/kg body weight orally for 7 days.
On day 7, blood samples were collected after
the subjects were given Angkak boiled water
orally at a dose of 2 g/kg body weight for 5
days, followed by another blood sample
collection on day 12.3

The findings of this study are consistent
with those of Setiawan (2015), which
demonstrated that the administration of
Angkak boiled water at doses of 2 g/kg body
weight, 1 g/kg body weight, and 0.5 g/kg
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body weight resulted in an increase in platelet
counts in male rats induced with
chloramphenicol. The effect of Angkak on
platelet levels in chloramphenicol-treated
male rats depends on whether there is an
increase in platelet counts following Angkak
therapy compared to the negative control
group. 43334

In Setiawan’s study (2015), the
maximum daily dose of 4000 mg listed in the
Drug Information Handbook (DIH) was
converted to a rat dose of 0.36 g/kg body
weight.  The  results showed  that
administration of 2 x 0.36 g/kg body weight
orally for 7 days led to a decrease in platelet
counts in mice. Administration of red rice at
a dose of 2 g/kg body weight for 5 days in
Treatment Group I resulted in an increase in
platelet counts in chloramphenicol-induced
rats, equivalent to 0.72 g/kg body weight over
7 days. This finding indicates that a dose of 2
g/kg body weight can increase platelet counts
in male rats treated with chloramphenicol,
with an increase of 18.78% compared to
baseline platelet levels.*’

Administration of red rice at a dose of
1 g/kg body weight for 5 days in Treatment
Group II resulted in an increase in platelet
counts equivalent to 0.72 g/kg body weight in
rats induced with chloramphenicol for 7 days.
This finding suggests that a dose of 1 g/kg
body weight can increase platelet counts,
resulting in a 14.02% increase compared to
baseline. Meanwhile, administration of 0.5
g/kg body weight of red rice for 5 days in
Treatment Group III also resulted in an
increase in platelet counts in
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chloramphenicol-induced rats. This indicates
that a dose of 0.5 g/kg body weight is
effective in restoring platelet levels in male
rats depleted by chloramphenicol. Statistical
analysis revealed that the only significant
difference observed was between platelet
counts before treatment in the positive
control group compared to the negative
control group. The normal range of platelet
counts in rats may vary considerably,
indicating that normal platelet levels are
influenced by the specific pathophysiological
conditions of the animals.'#3®

A study conducted by Hosea in 2018
utilized red guava (Psidium guajava L.) as the
research material. Guava pulp was mixed
with distilled water to produce concentrations
of 5 g/mL and 10 g/mL. The mixture was then
blended and filtered through cloth to obtain
the juice extract. Thrombocytopenia was
induced by administering chloramphenicol at
a dose equivalent to that for rats, determined
as 30 mg per 30 g of body weight. A total of
24 male mice that had undergone a one-week
adaptation period were divided into four
groups: healthy control, negative control,
Treatment I, and Treatment II. The treatment
duration was 12 days. Before administration
of chloramphenicol and guava juice orally,
the rats were fasted for approximately 3 hours
to ensure an empty stomach. The results
showed that administration of red guava juice
at concentrations of 5 g/mL and 10 g/mL was
effective in increasing platelet counts in rats.
Furthermore, administration of guava juice at
a concentration of 10 g/mL for 5 consecutive
days resulted in the most significant increase
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in platelet counts compared to other
treatments.>’

CONCLUSION

The findings of this study indicate that
the administration of red rice boiled water at
doses of 2 g/kg body weight, 1 g/kg body
weight, and 0.5 g/kg body weight resulted in
an increase in platelet counts in male rats
induced with chloramphenicol.

REFERENCES

1. Sherwood L. Human Physiology:
From cells to systems, 9th revised ed.
The Neuroscientist. 2019.

2. Setiati S, Alwi I, Sudoyo AW. Buku
Ajar  Ilmu  Penyakit  Dalam.
InternaPublishing. 2014.

3. Indriyani DPR, Gustawan IW.
Manifestasi klinis dan penanganan
demam berdarah dengue grade 1:
sebuah tinjauan pustaka. Intisari
Sains Medis. 2020;11(3).

4. Kementerian Kesehatan RIL
InfoDatin Situas Demam Berdarah
Dengue. Vol. 31, Journal of Vector
Ecology. 2018.

5. WHO. Dengue and severe dengue.
Who. 2023;(March).

6. Ridha MR, Indriyati L, Tomia A,
Juhairiyah J. Pengaruh Iklim terhadap
Kejadian Demam Berdarah Dengue
di Kota Ternate. Spirakel.
2020;11(2).

7. Kemenkes Ri. InfoDatin Situasi
Demam Berdarah Dengue 2016.

93



Vol 12 No 2 Year 2027

10.

11.

12.

13.

Jakarta: Kementerian Kesehatan
Republik Indonesia; 2017.

Dinas Kesehatan Kota Medan. Profil
Kesehatan Kota Medan. Medan:
Dinas Kesehatan Kota Medan; 2017.
Kementerian Kesehatan Provinsi
Sumatera Utara. Profil Kesehatan
Provsu. Kementrian = Kesehatan
Provinsi Sumatera Utara; 2017.
Verawaty SJ, Simanjuntak NH,
Simaremare AP. Tindakan
Pencegahan = Demam  Berdarah
Dengue  dengan  Meningkatkan
Pengetahuan dan Sikap Masyarakat
Di Kecamatan Medan Deli. Media
Penelitian  dan  Pengembangan
Kesehatan. 2020;29(4).

Patel S. Functional food red yeast rice
(RYR) for metabolic syndrome
amelioration: a review on pros and
cons. Vol. 32, World Journal of
Microbiology and Biotechnology.
2016.

Gunawan H. Penentuan Kadar
Trombosit Darah Mencit Jantan Galur
Swiss Webster pada Pemberian Infus
Beras Angkak dan Isolat Metabolit

Kuning Monascus purpureus
Menggunakan Hematology Analyzer.
[Bandung]: Institut ~ Teknologi

Bandung; 2007.

Marisa. Pengaruh Angkak terhadap
Jumlah Trombosit Menggunakan
Hewan Model dan Penjajakan
Aplikasi Angkak [Skripsi]. [Jakarta]:
Universitas Kalotik Indonesia Atma
Jaya; 2008.

Jurnal Buletin Farmatera

Fakultas Kedokteran (FK)

Universitas Muhammadiyah Sumatera Utara (UMSU)
http:/fjurnal.umsu.ac.id/index.php/buletin_farmatera

14.

15.

16.

17.

18.

19.

20.

21.

'/L.ILETIH
FARMATERA

E-ISSN: 2528-410X

Setiawan CH. Pengaruh Pemberian
Angkak Terhadap Kenaikan Jumlah
Trombosit Tikus Jantan. Jurnal
Farmasi Sains Dan Komunitas.
2015;12(1).

Schalm OW. Veterinary Hematology.
2 ed. Vol. Lea & Febiger.
Philadelphia; 1965. 312 him.

Botsch V, Kiichenhoff H, Hartmann
K, Hirschberger J. Retrospective
study of 871 dogs  with
thrombocytopenia. Veterinary

Record. 2009;164(21).
Jayanthi H, Tulasi S. Correlation

study between platelet count,
leukocyte count, nonhemorrhagic
complications, and duration of

hospital stay in dengue fever with
thrombocytopenia. J Family Med
Prim Care. 2016;5(1).

Hijroh, Bahar H, Ismail CS. Dengue
And Severe Dengue. Jurnal Ilmiah
Mahasiswa Kesehatan Masyarakat
Unsyiah. 2017;2(6):198367.

Kohli R, Chaturvedi S. Epidemiology
and Clinical Manifestations of
Immune Thrombocytopenia. Vol. 39,
Hamostaseologie. 2019.

Neunert C, Terrell DR, Arnold DM,
Buchanan G, Cines DB, Cooper N,
dkk. American Society of
Hematology 2019 guidelines for
immune thrombocytopenia. Blood
Adv. 2019;3(23).

Doobaree IU, Conway K, Miah H,
Miah A, Makris M, Hill Q, dkk.
Incidence of adult primary immune

94



Vol 12 No 2 Year 2027

'/L.ILETIH
FARMATERA

E-ISSN: 2528-410X

thrombocytopenia in England—An terhadap Penurunan Profil Lipid
update. Eur J Haematol. 2022;109(3). Tikus Wistar Jantan
22. Temple RW, Burns B. Hiperkolesterolemia  [In  Press.

Thrombocytopenia and neutropenia:
A structured approach to evaluation.

28.

jpa.ub.ac.id. 2016;4(1).
Iryani T, Soleha TU. Manfaat Angkak

Journal of  Family  Practice. terhadap Kenaikan Trombosit pada
2018;67(7). Penderita DBD. Jurnal Majority.
23. Greenberg EM. Thrombocytopenia a 2016;5(5).

24.

destruction of platelets. Journal of
Infusion Nursing. 2017;40(1).

Moulis G, Christiansen CF, Darvalics
B, Norgaard M. Prevalence of
thrombocytopenia and
thrombocytosis upon acute hospital

29.

30.

Kawuri R. Red Mold Rice (Angkak)
Sebagai Makanan Terfermentasi dari
China: Suatu Kajian Pustaka. J Biol
(Denpasar). 2013;17(1).

Nguyen T, Karl M, Santin A. Red
Yeast Rice. Foods. 2017;6(19):1-4.

admission to internal medicine units. 31.Lee CL, Pan TM. Red mold
A cross-sectional study in Denmark. fermented products and Alzheimer’s
Vol. 57, European Journal of Internal disease: A review. Vol. 91, Applied
Medicine. 2018. Microbiology and Biotechnology.

25. Pradana A. Dengue Virus Infection 2011.
[Internet]. Pusat Penelitian Klinis 32. Danuri Hasim. Analisis Enzim Alanin
Indonesia Kementrian Kesehatan RI; Amino Transferase (Alat), Aspartat
2019 [dikutip 6 Februari 2024]. Amino Transferase (Asat), Urea
Tersedia pada: Darah, Dan Histopatologis Hati Dan
https://www.pusat2.litbang.kemkes.g Ginjal Tikus Putih Galur Sprague-
o.id/increase/2019/08/20/dengueviru Dawley Setelah Pemberian Angkak. J
s- infection/ Teknol dan  Industri  Pangan.

26. Prayoga MJ, Tjiptaningrum A. 2009;XX(1).
Pengaruh Pemberian Angkak (Beras 33. Hasan M, Bhatt PC, Panda BP.
Fermentasi Monascus purpureus) Chemico-Biological  Effects Of
dalam Meningkatkan Kadar Monascus Fermented Rice (Angkak)
Trombosit pada Penderita Demam In  Hyperlipidemic  Rats: A
Berdarah Dengue. Jurnal Majority. Comparative Analysis. Int J Pharm
2016;5(5). Sci Res. 2015;6(6):2616-25.

27. Wahyuningrum 1, Zubaidah E, 34. Turton JA, Fagg R, Sones WR,

Teknologi J, Pertanian H, Universitas
F, Malang B, dkk. Pengaruh Angkak

dengan Penambahan Bekatul

Williams TC, Andrews CM.
Characterization of the myelotoxicity
of chloramphenicol succinate in the

95

Jurnal Buletin Farmatera

Fakultas Kedokteran (FK)

Universitas Muhammadiyah Sumatera Utara (UMSU)
http:/fjurnal.umsu.ac.id/index.php/buletin_farmatera



Vol 12 No 2 Year 2027 '/I
BULETIN
F

ARMATERA
E-ISSN: 2528-410X

B6C3F1 mouse. Int J Exp Pathol.
2006;87(2).

35. Shukla P, Singh RK. Effect of Oral
Administration of Chloramphenicol
on Hematological Profile of Male
Charles Foster Rats. Glob J Med Res.
2013;13(4):16-21.

36. Handharyani E. Introduction to
Animal care and handling. Dalam:
Strategi Pengembangan Laboratory
Animal Center Berstandar
Internasional. Jakarta: Universitas
Esa Unggul; 2017.

37.Hosea CTP, Jamaluddin AW,
Adikurniawan YM. Uji Aktivitas Jus
Buah Jambu Biji Berdaging Merah
(Psidium guajava L.) terhadap
Peningkatan Trombosit Pada Mencit
(Mus musculus L.) Yang Diinduksi
Kloramfenikol. Jurnal Ilmiah As-
Syifaa. 2018;10(2)

96
Jurnal Buletin Farmatera
Fakultas Kedokteran (FK)
Universitas Muhammadiyah Sumatera Utara (UMSU)
http:/fjurnal.umsu.ac.id/index.php/buletin_farmatera



