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USES OF RED YEAST RICE IN TREATING DENGUE VIRUS INFECTION

CROSS-REFERENCES TQ RELATED BPPLICATIONS
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laims benefit of U.S. Serizl No.
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{0001} This application
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61/167,640, filed April 8, 2008, the entire contents of which

are incorporated by reference into this application,

FIELD OF THE INVENTION

This invention relates to uses of red veast rice in
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treating dencgue virus infection.

BACKGROUND OF THE INVENTION

0003} Red wvyeast rice 1s a traditional food consumed
throughout Asia. Tte food wvalue and medicinal value is
believed tc date pack more than a thousand vear
first documentation of its use recorded in 800 A.D. Red yeas

rice ds sold in jars at Asian markets as pasteurized wet
aggregate, whole dried grains, or as ground powder. It was ¢

a
commoniy used red food colouring in East Asian and Chinese
or to the discovery of chemical food coloring. It
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has also been used in Chinese herbal medicine.

[00041 The vyeast Monascus isolated from red vyeast rice
first became known in Western socisty through the work of
-- -

uteh scientists, who noted its use by local gopulations in

Java in 1884, A species isolated from red Koii or Hongu (as

re rice yeast 1s known in East Asia) was naned M
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Purpursus Went 1n 1895, in recognition cof the purple
- P T FURY . . . PO N ) - o o

ccioration. Teday there are more than 30 Monascus strains on
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Q00587 The traditional wmethod of waking red yeast rvice is
to ferment the vyeast naturally on a bed of oked mnon-
glutinous whole rice kernels. Extracts from red yeast zxice

contain starch, sterols, isofiaveones, and monounsaturated

fatty aclds, and other compcounds. Depending on the Monascus

straing used and fermentation conditions, it may contain
polyketides called monacolins. These monacolins are believed

to  account for the majority of the cholesterci-~lowering
activity of the vyeast. Cne of these, "“Monacolin K," is a
potent inhibitor of HMG-CoA reductase, and iz aliso known as

Lovastatin'™, a commonly prescribed lipld-lowesring drug.

[0008] pangue fever and dengue hemorrhagic fever are caused

=l

virus serotypes (DEN-1, DEN-~2, DEN-3, and DEN-4}, of the genus
Flavivirus. Infection with one of these serctypes provides
impunity to only that serctype for life, so persons living in
a dengue-endemic area can have more than one dengue infection
during their lifetime. Dengue fever and dengue hemorrhagilc
fever are primarily diseases of tropical and sub tropical
areas, and the four different dengue ssrotypes are maintained
i a  cycle that involves humans and the Aedes mosguito.

However, Aedes agegypti, a domestic, day~biting mosquito that

»

prefers to feed on humans, is the most common Aedes species.

FOO073 in 2005, dengue is the most important mosquito-borne
viral disease affecting humans; its global distribution is
comparabls to that of malaria, and an estimated Z.5 billion
people live in areas at risk for epidemic transmission. Eact
vear, tenz of millions o cases of dengue fever occur and,
depending on the vear, up to hundreds of thousands of cases of

fever.
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1000873 Dengue fever usually starts suddenly with a high

fever, rash, severe headache, pain behind the eyves, and muscle
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of appetite are common. A rash usually appears 3 to 4 days
after the start of the fever. The illness can last up tce 10
days, but complet recovery can take as long as a wonth.
Oldexr children and adults are wusually sicker than vyoung

children.

[0009] Most dengue infections result in relatively wmild
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me <an progress to dengue hewmorrhagic fever.
With dengue hemorrhagic fever, the k
and cause bleeding from the nose, mouth, and gums. Rruising
can e a sign of bleeding inside the body. Without prompt
treatment, the blood vessels <an collapse, causing shock
(dengue shock syndrome) . Tha case-fatality rate of dengue
hemeorrhagic fever in most countries is about 5%, but this can
be reduced to less than 1% with proper treatment. Mozt fatal

cases are among children and younyg adults.

[0010] Because dengue is caussd by
ic medicine or antibiotic to

dengue, the treatment is purely conce:

symptoms  (symphtomatic). Rest and flui

hydration is important.

No dengue vaccineg is available. Recently, however,

tenuated candidate vaccine viruses have been developed.
t
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ials in human vceiunteers have yet to be initiated.
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also being conducted to develop second-generation
regcombinant vaccine viruses. ‘herefore, an effective dengue

vaccine for public use will not be awvailable for 5 to 10

[0012] Prospects for reversing the recent trend of

increased epidemic activity and geographic expansion of dengue
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are nobt promising. New dengue virus strains and serotypes
will likely continue to be introduced into many areas wherx
the populiation densities of Ae. aegypti are at high levels.
Hence, there is a need for finding new method of preventing

and treating diseases caused by the dengue virus.

SUMMARY OF THE INVENTION

[0013] Threombocvhopenia is a Common complication in

patients infected with dengue wvirus. The present invention

presents clinical data that indicate using red vyeast rice to
treat gatientg with dengue virus infection results in

increased thrombosis. Accordingly, the present invention

a subidect
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provides a method of using
having a disease caused by dengue virus. in one embodimen
the red yeast rice 1s a fermented product with the vyeast

Monascus purpureus.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] Figure 1 shows a flow chart for one embodiment of

o3

preparing rad y=ast rice in capsule form.

DETAILED DESCRIPTION OF THERE INVENYION

[0015] The folliowing terms shall be used teo describe the
present invention. In the absence of a specific definition

set forth herein, the ferms used to describe Tthe present

J‘

inventicon shall be given their common meaning as understood b

ER 81

those of cordinary skill in the art.

ce” 1is the product of

Sl

(0016} Az used herein, “red vyeast
veast (Monascug purpureus) grown on rice, and is served as a

dietary staple in some Asian countries. It has also been used
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for many centuries as food additives and preservative, food
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colorant, and

[

3P L

(0017} The present invention provides a method of using red
yveast rigce to treat a subject having a disease caused by
dengue virus. In general, the dengus virus is one of the four
antigenically distinct virus serotypes (DEN-1, DEN-2, DEN-3,

and DEN-4). The subilect may have a disease of dengue fever or

r
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dengue hemorrhagic fever. In one embodiment, treatwment with

the red vyeast rice results in increased thrombhosi in th
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[0018] In one embodiment, the red vyeast rice comprises

Monascus purpursus. The Monascus purpursus strain 1is known to
contribute high levels o©of Monacolin K, which is the active
component in the product. Other vyeast/fungi in the genus of
Monascus that can contribute high levels of Monacolin K would

alsc be uszsed in the present invention.

[0014] The red yeast rice can be formulated into a number
of feormulaticons according to standard methods in the art {e.g.

Cholestin™, U.S. &,395%,281, efc.). In one embodiment, the red
veast rice is formulated into capsules For examplie, the
capsule is 400mg; and the dosage was 3 tim X 1 capsule. One

of ordinary skill in the art would readily devise other

$37

formalaticns of red yeast rice with different dosages and

i0020] The present invention alsc provides uses of red
yeast rice for the treatwent of dengue virus infection. in
general, the dengue virus infecticn is dengue fever or dengu
nemcrrhagic fever, In one emboediment, the red vyeast rice

comprises vyeast 1in  the genus of Monascus. In another

embodinent, the red yeast rice 1is formulated into capsules.
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embodiment,
rice
Fo021]

The invention

more readily understood by reference to the foll
which are included merely oY purposes b

are

EXAMPLE
Ri.

Preparation of Red Yeast

the

being generally

t.reatment

o
&
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& Fermented

PCT/IB2010/051513

Product

g2z} Cne o¢f ordinary ski
prepare red yeast rice in vario

one embodiment, the red

form. Temperature,

fermentation  period  are
fermentation process. One of

jus

readily t  the

desirable results. in

process, a nubrition base containing sorpitol
used. A flow chart for the preparation of red
capsule form is shown in Figure 1.

F0G23] one  enkodiment,

pburpureus wder ilnclude:

(0024}

pow

ANCE

Appear

100251 Loss on Drving:
F00267 Total Plate Count:

10027}
[0028] Yea
[0029]
[0030]

(00311 Monacolin K (by HPLC) :
iog3z2] Citrinin* (by HPLC) :

oxrdi

one embodiment of

of

in the art
different fo

oczygen
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nary skill

Negative

epared in
content
conditior
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fermentation
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capsulia
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< 1x18% cfu/gm
< 18.0 ppm

< 2.0 ppm

> 2.2 mg/om
N.D.
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[08033] *Limit of detection = 0.010 ppm

(00347 In one embodiment, thes shelf life of red veast rice

powder is about 2 years.

ERAaMPLE 2
Preliminary Clinical Studies

[0035] Dengue wvirus infection is a sslf-limiting disease

;..

with & recovery pericd of approximately 7 days. But in the
process of dissase resoluilon, compiications often occur (ne
complication is plasma leakage or fliuid accumulation in the
body’s cavity, a condition that may lead %o shock, i.e.
failure of blood circulation system te circulate biood to the
bedy’s vital organs. Ancther complication is hemorrhage which
is mainly cauvsed by disturbed/effected thrombosgis

S

{thrombocytepenia or thrombopathy) .

(0036} Currently, there is no scientifically proven method
that can increase the number/level o¢f thrombosis in dengue

infected gatients. Clinical staff thus usually takes on a

v

more passive  approach  and will only react when  the

S

Thr”mbO"ytopgnf’ causes pleeding or is life threatening. The

present example presents experiments that are designed to

monitor and understand changess of thrombosis number/levels in

(1\

dengue virus—infected patients who have received Mornascus

purpureus {(red yeast rice) therapy.

(00371 Seiected patients (with desngue infection) were

clinically proven and suit
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wags monitored in a sexrial mannexr every 24 hours. The patients

were monitcred for a pericd of 7 days (during the course of

v

their sickness). Red yeast rice {(Monascus purpureus) wi
administered to the patients with a dosage of 3 x 1 capsule

for a peviod of 7 days during the course of their sickness.
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administered capsules were 400mg each. Dosage was 3 times xz 1

capsule.,

|_J-
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{0038} Patients’ characteristics were shown in Table L.

o

Iincreased thrombosis after treatment with red yeast rice was

Niad
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shown in Table 2. Eleven patients {64.’
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response in increased thrombosis after receiving therapy. The
mean of response in increased thrombosis after receiving
days. No side effect was found. Further

analytical research i1s reguired using a larger sample as well
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TABLE 1

PCT/IB2010/051513

Subiect Characteristics {(n=18)

i1 %
fan 15 78
Woman 4 21

Aga
13 8.4
& 31.80
Length of period of fever before being admitted tc hospital
1 day 4 10,56
Z davys 3 i5.8
3 days & 31.6
4 days 5 2€.3
5 days 3 15.8
& days G iy
Mean (davs) 3.2
Diagnostic Criteria
IgM Antidengue i 5
1gG Antideng 4 20
igM & Ig G Antidengue 7 35
NS 1 3 a0
Diagnosis

Dengue Fever Q 0
Dengue Haemorrhagic Fever 1 i5 84.2
bengue Haemorrhagic Fever 2 3 i5.8

TARLE 2
Therapy Resu

its

3

day
days
days
days
Mean
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g

(CGavs)

after
after ther:
after ;
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Response Lo incre

asad Thrombosis
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{0039}

EXAMPLE 3
Double Blind Multi-Center Trials

This

Y 4 -3 o~ - -
clinical research

WL

randomized controlled trial method,

711l use the

doubl
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inveliving patients who are
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infected with the dengue virus and have been clinically proven

to have met the WHO 1987 diagnosis criteria. One of ordinarxy
skilli in the art would readily design c¢linical trialis in

various formaits, and what is described below is one example of

clinical trial.

(00407 Patients in the treatment group will be given
Monascus purpureus (red yesast rice} with a dosage ¢ 3Ixl
capsules while those in the control group are given placebo.

These patients will be tracked for 7 days {during the fe
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monitored: a complete blcod test {(especially the thrombocyte
thrombosis or blood platelet; in a series of every 24 hours)

and physical examination and clinical signs.

~?
/
W

(00411 Patient inclusicon criteria include: patient muskh

>
s,

00421 1. Male or female aged 2 14 until < 6% years.
[O043] 2. Has had fever for < 3 days.

[0044] 3. Posit
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of light, spontaneous hemcrrhage {petechiae, ecchymosis).
[0045] 4, Positive for NS-1 dengue virus test

[0046] 5. Agrees Lo @ remain
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(9]

the patient informed consent form.

Patient exclusicon criteria include
[0047] 1. Has received overnight hospital care for =2 2

days.
[0048] 2. Has undergone whole blood transfusicn, PRC,

platelet, FFP during periocd of care.

x3

[G048] 2. Experienced seriocus complications: DIC, shock
medium/ serxiouns hemorrhage (DEF 3rd/4th degree), decyvease in
ievel of conscicusness {encephalopathy).

{06507 4. Has other seriocus conditions iike abaocrmal

haematology (ITP, leukemia, hemophilia and others), heart
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disease (hereditary heart disease, RHD, myocarditis, heart
failure) and lung disease (bronchial asthma and others).

(00511 5. Is on HMG-CoA reductase inhibitors, such as
atorvastatin and lovastatin.

(0052} 6. Is on high~dose nicotinic acid {(more than 1,000
wmg/per day) .

(0053} 7. Has allergy or has experienced other serious side
effects.
[0054]

[0055] 9. Female who is bhreast-feeding or pregnant.

[od]

. Is a transplant recipient.

[0056] Iin one embodiment, total mininum sample size can be

calculated based on the formulae below:

[0057] wherein n is the sample size per group;
[0058] o is the mean level as set by researcher {here it is

as 0.05);

p)]
b

Y

0089} Za iz adjusted standard deviation, the final swus
depends on a. If oo = .05, then the value will bhe 1.86;
{00601} & is the power cof test, Here it is set as 0.20; so

Zp=0.84;

[00el] Ul is average increase in thrombosis among patlients
in treatment group;
[0062] wZ is average 1increase in thrombosis among patients

in control group;:

0063} o=l is the $D increase in thrombesis among patients
in treatment group;

[0064] <2 is the 3D increase in thromboszsis ameng patlents

in control group.
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f00657 Based on previous researches, numbers obtained have
shown that ul = 100.3; uZ = 40.3 and ¢ = 50.5, so n for each
group = 12; with anticipated dropout rate of 10% to become 15.
Thus the total sample size = 2 x 15 = 30 patients/sample area
group. Should there be 4 area groups, there will be a need to
obtain a sample size ¢f 30 x 4 = 120,

[00&661 The following

1 @

i
)

will be used:

[0067] Independent Qualitative Test 2Z-sample: Chi-square
[0068] ANCVA Test ({analysis of wvariance}, used ¢ compare
the thrombosis performance between the treatment group and the

control

it can also

compare changes in GM-CSF and IL-3 contents between the
treatment group and the c¢ontrol group.

[g0es] Independent T-Test 2-gample used to compare the
thrombosis performance Dbetween treatment group and control
group ameong different sitrata. In one embodiment, it can also

b2 used to compare the changes in GM-CSF and IL~3 contents
between the treatment group and centrcel group.

(00701 Independent T-Test Z-sample is used to compare
between respective strata, the thrombosis performance on the
treatment group and the control group. In one embodiment, it
can  aiso be used to compare changes in OGM~-CSF and IL-3
contents in the treatment group and the control group.

0071 Multivariate analysis
4
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TIME AND EVENT SCHEDULE
Assessment No 1 2 3 4 5 6 7
Day Dayt1 | Pay2 Day 3 Day 4 Day 5 Day6 | Day7
informed consent ®
Randomization o
Medical History “
Physical Exam e ® s . ¢ e »
Clinical Signs / . . . . . . R
Sympiom response
NS~ 1 °
Haematology R o o o . » «
{CBC)
Compliance Check - » 2 » ® &
Drug Administration ° * ® * ® ® v
Adverse event * ® « . ® s *
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CLAIMS

1. Use of red yeast rice for the preparation of medicament for treating diseases

caused by dengue virus.

2. The use of claim 1, wherein the dengue virus is of serotype DEN-I, DEN-2, DEN-
3, or DEN-4.

3. The use of claim 1, wherein the disease is dengue fever or dengue hemorrhagic
fever.
4, The use of claim 1, wherein treatment with the red yeast rice results in increased

thrombosis in the subject.

5. The use of claim 1, wherein the red yeast rice comprises a yeast in the genus of
Monascus.
6. The use of claim 5, wherein the yeast is Monascus purpureus.

7. The use of claim 1, wherein the red yeast rice is formulated into capsule form.



