WO 2010/ 116336PCT/ | B2010/ 051513 USES OF RED YEAST RI CE I N TREATI NG DENGUE
VI RUS | NFECTI ON CROSS- REFERENCES TO RELATED APPLI CATI ONS [ 0001] Thi s
appl i cat iwo 20loitasebenefit of U S. Serial No. 61/ 167, 64@CTfiBroadoApr3 | 8,
2009, the entire contents of which are incorporated by reference into this
i i | ELD. CF 1.0 0Q02] Thi_s. ] i rel ate 0 f
BOn veast LNES, GF; Rer wiase WOk o enthieed D el s PSS ©
| NVENTI ON [ 0003] Red yeast rice is a traditional food consumed throughout
Asia.lts food value and nedicinal value is believed to date back nore than
a thousand years, WRPRSrREFERENEEHoEUNBRPATEBNABPLIEATHSESr ecorded in 800
A.D. Red yeast. rice is sold in jars at Asian markets as pasteurized wet
aggregate, whole dried grains, or as ground powder. It was a commonly used
red foor®mmdouri nphin EastiAstann andiGhi neses tiut Sore prd orsévitheno,
di scovery, of chem cal food coloring. It has al so been used in Chinese
her bal e ci el { 0bBUFFheryeast  Meastust 16 ot at £EE f Fom FRbSyBast i ricte
“rStQ%@m%&%M%i%N@%%HE&%H&D&HHQ%MJQ%M@$ﬁ%n?“ChSdGMiNS’

e

s

who noted its use by lTocal populations in Java in 1884. species isol ated
fromred. Koji or Honqu (as red rice yeast is known in East Asia) was
named. Monascus Pur pureus in.18 i ition of the purple

col oration. Today there argf%%%% ?%aﬁéﬁokﬁﬁﬁggggg strains on deposit with
the American Type Culture Collection. WD 2010/116336PCT/ 1B2010/051513 2

[ 0005] The traditional method of making red yeast rice is to fernent the
yeast nE@4l |y omiss bedvortedvoket ! asns gltat ivreds dthofed rieeskefaeks i
Extracts, fr.omred yeast rice contain,starch, sterols, isoflavones, and
nnnounsﬁiﬁ%é%é%‘T§¥$€§acv'§j gﬁﬁ'gfher'conpounds. Dependi ng on the Mnascus
strains used and fernmentation conditions, it may contain. polyketides
cal | ed nonacolins. These nonacolins are believed to account for the
majority. of the chol est eyasairdrawe Tg aets winveEwfrcdihe yeast. One of these,
"Monacolin K, " is a potent inhibitor of HM CoA reductase, and is al so
known as Mvastatin-, a comonly prescribed |ipid-|lowering drug. )

[ 0006] OeHYt®! f evete@ndy dehiguer hefror Ehagic f896FLapeaéaused by cone veEdf our
cl osel y.,rel ated,, but. .antigenical Ly distinct, virtus serotypes (O 1,. DEN 2,
b 3. T B o e Cgatee. Bt vt e M Lo RO ne o Lhiéee
ser ot ypes. iprovi des idamni bycko ramsy that serotypeafidr Jdafre, Soi per sors
l'iving %n a denque-endem ¢ area can have nore than_one dengue infection
during theit F9TEt5ne " Behgue feVer ant®dengte henbrrhigic fEver Yare®
primarily.di seases: of tropi.cal and sub. tropigal .areas, andthe dour.r

di fferent dengue serotypes are maintained in a cycle that involves humans
and t hededesinosquit oo HowevepraAches cdegyptdnovmndamestde, day- beti ng
mosqui to that, prefers to,feed on humans, is the npst conmon Aehes species.
[ 0007] |"‘h””§”o%)%‘, 3pdgﬁ§ﬁe i %ég%s‘f %y “grr%%‘r]' ant “rroh@q%f t %‘?bb*m&v“i@r al “di sease

af f ect ing hureansz: idt stgl ehal ddisstorishyt icon disercorgarabd € tolthahgof mal ari a,
and an estimated 2.5 billion people live in areas at risk for epidemc

t r ansni’&st ohl S ERIFE Y eate tehS oS T 1101 of "ases f dengue fever occur
and, depending on the year, up to hundreds of thousands of cases of dengue
henorrhagi ¢ fever. WO 2010/ 116336PCT/ 1B2010/ 051513 3

(00047 The veast Monascus isolated from red veast rice
first became known in Western socisty through the work of
Dutch scientists, who noted its use by iocal gpopulations in
Java in 1384, A species isolated from red Koiji or Hongu (as

red vice vyeast 1s known in FEast Asia) was named Monascus

Purpuresus Went 1n 1895, in recognition of the purpie
coloration. Today there are more than 30 Monascus strains on

deposit with the American Type Culture Collection.



and joint pain.The severity of the joint pain has given. dengue the nane
"breakbone fever." Nausea, vomting, and | oss of appetite are common. A
rash usuavbyosppesss 3 to 4 days after the start of thepteuBro10/0%1813 | | ness
can last up to 10 days, but conplete eecovery can take as |long as a nonth.
A der children, and adults are usually sicker than young children.

[ 0009] No¥t%Hengueihf BERTORS TRSUFE R % et POELY Hrd 151 HesEl “But-Ssome
can progr ess. Q. .dengue h?@grsr;:hagg%ﬁ;gy@g,. Wit h, dengue hemorghagi c fever,
the bl ood vessels start tfo | eak and cauSe bl eeding fromthe nose, nouth,
and gumsluBruisi nghiean becae skghnofsbl edditigpdhsi dectnhedsbdyea W t howe
pronpt treatment, the bl OO‘? vessel s . can,col | apse, causing shock (dengue

(938 & 0 On& OIS al

shock syndrome).” The tase fatarity rate of “dengue“hemorrhagi e fevér n nost
countries:is aboat, SUndbutt Hehi Sceanobeds educrg @l ilresSort hane 1%om:tdr pr oper
treatnment. Most fatal cases are anong children and young adults.

[ 0010] BECEUSE déhittie i CalsedBy-2d AT uS O ReéreTiss” no Sspdeivf i ¢orediléi ne or
anti bi ot1c 1o fgeat it Eor LypLeal ndengue,. LI eatapnt, | sspyrel y.goncerned

with relief of the synptons (synptomatic), Rest and fluid intake for
adequatter hydratimon | 801 nportanta]p001E] Noidengee vacdieneirs lavavcabing.
Recently, however . z%%ktfengygt_ ed candi date_ vz,;g(;iorle viruses {Lave een.

devel oged: > B i caly 't al§*h -humA“vol unt-€6rS  have Vet t o' b& i ni t§ afled.
Resear ¢lvis- @l $0nbek Rgrcyrdugtied-t0 devel-epssecand: geperatdonqhegeniisnant
vaccine viruses. [Therefore, an effective dengue vaccine for public use wll
not be & 3Tabl e f or a5CPBHNI0LYeRFSS ST WP 2010P196336PCTIB2010f 051513 4 are
not prom si ng. New dengue virus strains and serotypes wjil likely continue
to be introduced into many areas where the popul ation densities of Ac.
aeayptifE®E At highdevelsveHence, dthere hesmarneeditorefendiamg newsaet hod
of preventing and treating Wdij_svea‘sg_s_\cggsegl %nghg_, dengue virus. SUMVARY OF
THE | N\VENTPBR [00137Thr onbo&/topehni aFsca &8rmon cbApl i cat i Bnicn Spativent s

i nfect egh wid hsdengue.yi sy The present pkpvent beAa. ppresent s sckipi ¢aldat a
that indicate using red yeast rice to )

rreat patdentsrugth dengue M usiihf ectd onfr éswiaes Pardhepeased avhdsmbosi s.
Accor dingly, ; the, present iayention provides a.. method of ysing ted yeast
rice to treat ‘a subject having a di'Sease caused by  dengue virus. Fn one

Monascus purpureus. BRI EF DESCRI PTI ON OF THE DRAW NGS g0014] Fi gure 1 shows
a f1owEhart? f 6r¢ohe ‘entsdditent S pr-Epaf FRGE r 64y e3R8 FF c 851 "eapsdice
form DETALLER DESER! RTLON, OFy iTHE, 4 NVENH ON [,Q013h The, fol d owi ng LerpE shal |
be used to describe the préesent invention.ln the absence of a spécific
defini tds, and the four different dengue serctypes are maintained

in a c¢ycle that involves humans and the Aedes mosguito.

However, Aedes aegypti, a domestic, dayv-biting mosguitco that

[6)]

prefers t¢o feed on humans, 1s the most common Aedes species.

[GGg7] In 2005, dengue is the most iwmportant mosquito-borne
viral disease affecting humans; its global distribution is

comparablie to that of malaria, and an estimated Z.5 billion

people live 1in areas at risk for sepidemic ftransmission, Fach
vear, tens of millions of cases of dengue fever occur and,

13 ey Ny e SN e B J ex R PR ~ £ P £
depending on the vear, up to hundreds of thousands of caszses of

n

dengue hemorrhagic fever.

[GG08] Dengue fever usually starts suddenly with a high

fever, rash, severe headache, pain behind the eyves, and muscle



set forth herein, the terns used to describe the present invention shall be
given their commopn neani ng as understood by those of ordinary skill in the
art. [00MspAsiugescherein, 'red yeast rice" is the prodect/Biolyeasis
(Monascus purpureus) grown on rice, add is served as a dietary staple in

sonme Asian countries. It has also been used WO
2010/ 118586PET/ 1BX0LD} 05159% 5 5F5F gy Eentlifi e HS" f 66d addi T Yed “and
preservatiye {00d, 60l oFant,iand- spLcey, [ 00%Z],The present nbnventi anss
provi des a net hod of using red yeast rice to treaf a subject haV|ng a
di seaseotaasedt byedenguecvitars. | A gerser aksuahky dengasryi rustd séonevet the
four antigenically, distinct virus serotypes, gD%@;;,fQ§N=211DEN-3 .and
DEN- 4) .% The subjecf 11:\ havé a di Sdase of dengueé fever or”dengue
henor r hagi€, f ever. cbncopecenbadinent, chreataest athothe ned yeastithi.ce
results in increased thronbosis in. the subject. [0018]1n one enbodi nent,
the red Vst Tiicel cohprises dFeHsts i iithe Ugeiius Yof SWBHESCUSBSr &%armgl e,
t he yeast; j $-Jbnascus purpureus. The Monascus purpureus strain is known to
contribute high I evels of Monacolin K, which is the active conponent in the
product. Other yeast,/ fungi in the genus of Aionascus that can contribute
high |e nacol i n woul d al so be used.in the ent |nvenL|on
[0019]T%ﬁhi%H yN3§t’T|C§WY%ﬁBbé”fﬁfﬁufated fn?ola HUnﬁg?“b “forhulMdtions
accor ding t0s st andar ddet heds igrdde s t ce.cbndChol eshd ATM gLk S£e6:2395, 281,
etc.). In one enbodiment, the red yeast rice is formulated into capsul es
For exdfotle, 4He ¢ dpud et 120 ¥00RYY S Andt thel dosdgE=was 18 Efnes %°1 ‘eagsul e.
One of i nar. hLLaknt art uld_readily.devjse other fernulations of
red yeégﬁgr?gégantﬁh fférgﬁi?éoégges and ?Weétneﬁ% frgdﬂency% fOOZ “The
presentcdmvent izons afjso opr oavisdesiusesnef.deed:lyeastdyi ce fiothvhe toreatent of
dengue virus infection.ln general, the dengue V|rus infectiagn is dengue

fever(ﬁr?ﬁﬂﬁﬁﬁrheﬁbﬁ?héd(b“TeVé?“Fﬂ ONE BT SHMERSE 1t &P Ed Peadt “Fice WD
2010/ 116336RCT/ 1B2010/ 0515136 | n yet-anather: anbodi JTEBELCt her t RatRNt

conprises taking three Ted yeast rice capsul es per ay for seven days.
[ 0021] THerdf/etiidOnt begnglgetepsl Lpudéseriched alidut bes, but this can

be reduced to less than 1% with proper treatment. fost fatal
cases are among children and young adults.

[0010] Because dengue 1isg caused by a virus, there 1s no
specific medicine or antibiotic to treat 1t. For typical

dengue, the treatment 1s purely concerned with relief of the
symptoma (symphtomatic). Rest and fluid intake for adeguate

hydration is important.

(0011} No dengue vaccine is available. Recently, however,
attenuated candidate wvaccine wviruses have been developed.

FEfficacy trials in human voclunteesers have yet to be initiated,.

Fesearch is also being conducted to develop second-generation

recembinant vaccine viruses. Therefore, an effective dengue
vaccine for puklic use will not be available for 5 to 10
VEars

[G012] Prosp=acts for rTeEvarsing the recent trend of

increased epidemic activity and geographic expansion of dengue



nor e readi
i ncl uded,

| y understood by reference to the follow ng exanples which are
nmerely for purposes of illustration. of certain aspects and

enbodi nenwe 20fo/tibss6pr esent i nvention, and are not intensged/1Bm10/H3513 t he

i nventi on.
[ 0022] One

EXAMPLE 1 Pre aration of Red Yeast Rice Fermented Product
of ordinary skill in the art would readily prepare red yeast rice

in varivus Bf’f*f & ent § ol at%’%“ﬁs.flerﬂﬁ%?név”‘-b%%diSr”r‘éﬁtl,“ St e T ed Sy &ASEES ce
was prepared i B.Caps¥,e el Tenper at W &, DSt UK 8+ 9XYgen, Coptent (M.and

fernmentati

on period are critical conditions for the fernmentation. process.

One of Ordi papyiskibh idenshe gt woulid .r eaditytadpust atheheohdiltiveds -of

fermentation to, obtain desirahle

PV T

nodd rgsgl;§€ angae?§QQQQJnEQtfov%%%im

fermentation process, a hutrition base ¢ontaining sorbitol and gl ucose was
used. fdow chardifprdihe preparaiddnoftiedlyenst rieesin capsule formis
shown in Figure 1. [0023] I noneenbodi nent, purpureus powder i ncl ude:

; speci ficationsof Yonascus [ 0024] Appearance: Brick red powder [0025] noss

on Drying:

<8.0% [ 0026] Totadmkhat 8xCount rwyenrixt0- cfu/ gm [0027] E. coil:

Negati ve [ 0028]

(G013} Thrombocytopenia i a COmmon complication in
patients infected with dengue wvirus. The present invention
presents clinical data that indicate using red yeast rice to
treat patients with engus virus infection results  in
increased thrombosis. Acceordingly, the present invention
provides a method of using red yeast rice to treat a sublect
having a disease caused by dengue virus. In one enbodiment,

the

red vyeast rice 1is a fermented product with the vyeast

1Y JENES PR
Monascus purpureus.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] ¥Figure 1 shows a flow chart for one embodiment of
preparing read yeast rice in capsule form.

DETAILED DESCRIPTION OF THE INVENTION

TO0L18] The folloewing terms shall be used to describe the
pregsent invention. In the absence of a specific definition
set forth herein, the terms used to describe fthe present

< \-Yp-(\tﬂ' Ay Qe J_ e
nventlidn 3sShad e

tho

die

gi
se of cordinary skill

ven their common meaning as understcod by

in the art.

16] Az used herein, “red yeast rice” is the product of
st (Monascus purpureus) grown on rice, and is served as a

tary staple in some Asian countries. It has also been used



Yeast &Wol d.: <1x102 cfu/gm [0029] Heavy Metals: <10.0
PPm [ 0031] Monacolin K(by HPLC): >2.2 ng/am [0032] Cit
N.D. WO WO02010146886PCT/ 1B2010/ 051513 7 [0033]*Limt o

ppm [ 0030] As: <2.0
rinin*(by HPLC. ):

f pdetiBD0/05153 0. 010

ppm [ 0034] I n one enbodi nent,

t he shel §

l'ife of

about 2_vyears.

EXAMPLE 2 Prellnlnary Cllnlca

red yeast
Studies [

0035

rice powder is
Pengue. vi rus

|nfect|6% |§°8V39FV1Qﬁﬁﬁing°d|$éh3e“&hfh BT e COVery - pi

appr oxiset el v/ days.sBute in the process of disease re
conplications of t en occur

é?ibd!bf@, food
sol uti on,

One conplication is plasma | eakage or fluid

accunul ation in the body's cavity, a.

condition that may | ead to shock,
emto. |rculat bIood to.the body S

LOVIE (=)

i.e. fai of blood C|rgulat|on syst
gan

vi tal Amﬁheﬁ%dmﬁ%cﬁY%%ls henor r

i, Q a V\}nl

ERor

! NG
I's nalnly ‘ca

iused by

di st ur bed{ef f edted thromnbosi s a(t buonboeyt: Qpeﬂlaﬁ er thgenbepathylsd by

[0036] Currentl y,

there_is no SC|ent|f|caIIy proven net hod

dengue virus. In general, he dengls virus is one of the four
antigenically distinct virus serotypes (DEN-1, DEN-2, DEN-3,
and DEN-4), The sublect may have a diseass 0of dengue fever or

dengue hemorrhagic

fever.

Iin

one emboediment,

Lreatment

the red vyeast rice results in increaszed thrombosis
sukject.
(0018} In one embodimen the red vyeast rice comprises
veast in the genus of Monascus. For example, the veast is
Monascus purpureus. The Monascus purpursus strain is known to
contribute high levels of Monacolin K, which 1is the active
component in the product. Other vyeast/fungi in the genus of
Monascus that can contribute high levels of Monacolin K would
also be uszed in the present invention
[O0L8} The red yveast rice can be formulated into a number
of formulations according to standard wmethods in the art {e.g.
Cholestin™, U.S. &,3295,281, etc.). In one embodiment, the red
veast rice is formulated 1into capsules. For examnple, the
apsule 1a 400mg; and the dosage was 3 times x 1 capsule., One
of ordinary skill in the art would readily devise other
formualations of ved vyeast rice with different dosages and
treatment freguency.
[002C] The present invention alsc provides uses of red

yeast rice for the treatment of dengue Ir
general, the dengue virus infecticn is dengue
hencrrhagic fever, In one emboediment, rice
comprises  vyeast in  the genus of Monascus In another
embodiment, the red yeast rice 1s formulated into capsules.



that can increase the nunber/level of thronbosis in dengue infected
patients. Cinical staff thus usually takes on a nore passive approach and
wi || onl ywoeant11e43en t he t hr onbocyt openi a causes bl eedi rgTaB2016/031513

t hreateni ng. The present exanple presents experinents that are designed to
nmoni tor_ and under st and changes of thronbosis nunber "|evels in dengue

-

vi rus- it ected pacriéht's B haVe FecefVed MotASEUs” purptited q r éd y&sst
rice) therapy..d 00374:Sel act ed, patients(w i, dengue.inf ectjon)were
clinically proven and suit the research criteria. Thronbosis was nonitored
in a serial manner every 24 hours. The patients were nonitored for a period
of 7 d ring.the .course of their sickness). Red yeast.rice (,Vonascus
purpur:%%é%s adini stered 1o thé"f)léti %?%I%ffﬁ a‘iéfbés(%‘g\’e*%’f 35 capsul e
for a period-efd dayscdusingltihe covesernof thekhesifcknessng WRamples

2010/ 116336PCT/ 1B2010/ 051513 8 Admi ni stered capsul es were 400nqg each._
Dosage as"3 ifites X1 EaPs Ul < { 0038]"PaPFERES T Schaf act er i T's" Wer € 'shown
in Table, /. ncreased: t hrambgsi s akler treatment wiLh, red ygastricemas
shown in Table 2. Eleven. patients (64.7% displayed I nmediate response in
i ncr eased titronbosisial tier riecel Vilng trherapycn The mean of response in

i ncreased thronbosis after receiving therapy. was 1.7 days. No side effect
was found. Further analytical research is required using a | arger sanple as
well as using nulticentre research trial. WD 2010/116336PCT/ 1B2010/051513
9 TABLE 1 Subj ect CFIE%CE}L%rilsti cs (n=19) Sex Man 15 79

Wman 4 21 25
Preparation of Red ¥Ysast Rice Fermented Product

[0022] Cne of ordinary skill in the art would vreadily
prepare red veast rice in various different formulations. In

one embodiment, the red yeast rice was prepared in capsule

form, Temperature, moisture, oRygen content (%} and
fermentation period are critical conditions for the

fermentation process., Cne of ordinary skill in the art would

readily adiust the conditions of fermentation to obtain
desirable results, In one embodiment of the fermentation
process, a nutrition base containing sorbkitel and gluccose was
used. A flow chart for the preparation of red veast rice in
capsule form is shown in Figure 1

100237 in one embodiment, specifications 0of  Monascus
purpureus powder incliude:

(00247 Appearance: Brick red powdexr

[0025] Loss on Drying: < 8.0 %
[0028] Tectal Plate Count: < 1x107 cfu/gm

[0027] E. coli: Negative

(002817 Yeast & Mold: < 1x107 ofu/om
(00291 Heavy Metals: <{10.0 ppnm
[G030] As: < 2.0 ppm
(0031} Monacolin ¥ (by HPLC): > 2.2 mg/om

(003231 Citrinin* (by HPLC): N.D.



13 68,4 26-50 6 31.6 Length of period of fever before being admtLed to
hospital 1 day210,6 2 days-)15.8 3 daysr 031,6 4 days526.3 5 days315,8 6
daysOn M=awo 20nbenis338. 2 Di agnostic Criteria 1 gM Anti denguew/lBgm)/oswls

Ant i denque420 1gM & Ig G Antidengue73% NS 1840 Di agnosis '-'n Dengue
Feveru,[(%g§ ue HaeTrmrrhagl c Fever 11684, 2 Dengue Haermrrhagl c Fever 2315.8

dmit OF detecticon C.01l0 Poem

=%
[e]
(]
ad
iy
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In one emiodiment, the shelf life of red vyeast rice

o]
O

owder i1s about 2 vyears.

EXAMPLE 2
Preliminary Clinical Studies

(00357 Dengue wvirus infection is a self-limiting disease

with a recovery pericd of approximately 7 days. But in the

process of disease resolution, complications often occur. One

failure of blood circulation system to circulate blood to the
body’s vital organs. Ancther complication is hemcrrhage which

isg mainly caused by disturked/effected thrombosgis

[0038] Currently, there is no scientifically proven method

thrombesis 1in

?—“»

that can increase the number/level ¢

infected patients. Clinical staff thus usually takes on a

more passive approach and will only react whern the
thrombocvtopenia causes pleeding or is life threatening. The
present example presents experiments that are designed to

monitor and understand changes of thrombosis number/levels in
dengue virus-infected patients who have vreceived Monascus

purpureus (red yeast rice) therapy.

180377 Selected patients (with engue infection) werea

clinically proven and suit the research criteria. Thrombosis
was monitored in a serial manner every 24 hours. The patients

administered tc¢ the patients with a dosage of 2 x 1 capsule

for a period of 7 days during the course of their sickness.



TABLE 2 Therapy Results.
therapy 11 64.7 2 days after therapy Ti

days aft ewotheviap3se3 17.6 Mean(days) 1,7
Mul ti-Center Trials

Administered capsules were 400mg

capsule.

[6)]

14

[0038]

Patients

Increased thrombosis after

shown in Table 2. Eleven

in increased

Response to increased Thronbosis |

characteristi

treatment

day after
17.6 3 days after therapy. 0 0 4
EXAMPLE 3 DowbiraBBiio/msisi3

WD 2010/ 116336PC¥/ 1B2010/ 051513

each. Dosage was 3 times =z 1

o8 were shown in Table 1.
with red vyeast rice was

immediate

e TS T".—\p
crerapy. ne

mean of response in  increased thrombosis after receliving
therapy was 1.7 days. No side effect was found. Further
analytical research is reguired using a larger sample as well
as using multicentre research trial



10 infected wth the dengue virus and have been clinically proven to have
nmet the WHO 1997 di agnosis criteria. One of ordinary skill in the art would
readi | y dweizgro/abisei cal trials in various formats, and woatB2a0/08scY i bed
bel ow i s one exanple of clinical triab. [0040] Patients in the treatnent
group will be given Mnascus purpuhﬁggﬁg red yeast rice) with a dosage of
oup are given placebo. These
patients will Hubgech dhpEachariabiche (FEYE period). During this
period, the follow ng parameters will be nmonitored: a conplete bl ood test
(espec|allv the thronbocyte thronbosis or blood platelet; in a series of
every Zﬁﬁﬁours) and phyS|caI exani nation and clinical S|gns [0041]Pat|ent
i ncl usi'si criteria include: patient nust be [0042]1. Mal e-or fennl e ‘aged >
14 until < 65 years. [0043]2. Has had fever for < 3 days. [0044]3. Positive
for ruﬁﬁé T'edee test or show ng S|gns of light, spontaneous hennrrh%ge
(pet ec
[ 0046] 5. Agreesto remai n hospi t al I|ed¥11llstudy conpletlon and agreeable to
be part’%f “the research by signing the patient infornmed Qghsent Fdr
Pati ent” ex@lu5|on criteria include [0047]1. Has received bvernlght Rospi t al
care for— - o 2-—Has—-undergone—v €
pl at el et F#E“Hﬁrl g¢ pebed’ofﬁ“éFé“'f664§T]“ Elpérfenced €&ris 5
conpllaat dns DTC, shock, medium serious henorrhage (DHF 3rd|4th ﬂegree)
decreasg “A°l evel of consci ousness (encephal opat hy). [0050]4 Fbs oﬁher
serious’ c{ ﬁaltlons | i ke abnormal haematol ogy. (TTP, Ieukanla herr phllla
and othen§)“ heart WD 2010/ 116336PCT/1B2010/ 051513 11 dlsease (hergdltary

heart O(ﬁ(é , RED, nyocarditis, heart failure) and |ung nlsease (bronchla
asthma ,and-qthers) 3.2

Diagnostic Criteria

IgM Antidengue

1 g
IqG Antidengue 4 20
IgM & Ig G Antidengue 7 35
NS 1 3 40
Diagnosis
Dengue Fever 0 0
Dengue Haemorrhagic Fever 1 16 834.2
Dengue Haemorrhagic Fever 2 3 i5.
TABLE 2
Therapy Resulis
1 %
Response Lo increased Thrombosis
1 day after therapy 11 64,7
2 days after *k@fapv 3 17.6
3 days after therapy 0 Q
4 days after therapy 3 7.6
Mean (days) 7

EXAMPLE 3
Double Blind Multi-Center Trials

(00383 This clinical research will wuse the double blind

ﬁ)

randomized controlled trial method, involving patients who are



[ 0051] 5. I's on HMZ CoA reductase inhibitors, such as atorvastatin and
| ovastatin. [0052]6. Is on high-dose nicotinic acid (nore than 1,000 ny/ per
day). [0088]2¢10/He336al | ergy or has experienced ot her seripouaBmildesisix ects.
[0054] 8. Is a transplant recipient. [®055]9. Fermal e who is br east - f eedi ng
or pregnant. . [ 0056] I n_one _enbodi nent, total m ninmm sa il ze can be
cal cul at®db: ”soed br{]th'é“fb?%1 FaeV et owsi2 (24¢+°288) 5. 1(“52‘* FOG3 Pl \wher ei n
nis the, sapl exsizenpekngr aupy [DQ8losis criteria. @nkSckhemean vy

Leve i _as set by researcher (here it is set as 0.05); [0059]Za is
adj ust etkistiandar dtdevi art onjoitle fllvr-‘?@ll@’unfCéefJéndSleﬁ’fp@aiIftlaf“EO 0%, then
t he val\ue V\AU be 1.96; {\AQGQJS i s the pover of test.Here it is set as
0.20; so 11320.84: 3[UO’61 I'S averag‘é“’i’ncTJ‘éase’ “t ir obGsi s “afong ©*
pat i ent@l_ll_rni.\t(rleaitxrﬁaﬂ]t. group; [0062]i2 is average increase in thronbosis
anong patients in control group; [0063]u=ul is the SD increase in
t hronbosi s anong patients in treatnent group;

[004G] Patients in he treatment group will be given
Monascus purpureus (red vyeast ricey with a dosage of 3xl
capsules while those in the control group are given placebo.
These patients will be tracked for 7 days (during the fever
period). During this gericd, the following parameters wilil be
monitored: a complete bicod test (especially the thrombocyte

thrombosis or blcood platelet; in a series of every 24 hours),

and physical examination and clinical signs.

[004173 Patient inclusion criteria include: patient must be
[0C42] i. Male or female aged 2 14 until £ 6% years.

(00437 2. Has had fever for < 3 days.

(00447 3. Positive for rumpel-ledee test or showing signs

of light, spontaneous hemcrrhage {(petechiae, ecchymosis).

[0045] 4, Positive for NS-1 dengue virus test
[0C46] 5. Agrees To remain  hospitalized till study

compietion and agreeable to be part of the research by signing

Ls.J

the patient informed consent form.

Patient exclusion criteria Iinclude
[0047] 1. Has received overnight hospital care for =2 2

davys.

[O0487 2. Has undergone whole bloed transfusion, FRC,
platelet, FFP during period of care.

[004%8] 2. Experienced seriocus complications: DIC, shock,

medium/ serious hemorrhage (DHF 3rd/4th degree), decreasze in

v of consciousness {encephalopathy).
(OG0B0 4. Has other sericus conditicns like abnormal

haematology (ITP, leukemia, hemophilia and others), heart



[0064] (52 is the SD increase in thronbosis anong patients in control group.
WO 2010/ 116336PCT/ 1B2010/ 051513 12 [ 0065] Based on previ ous resear ches,
nunber s owoanredeisave shown that pl = 100.3; i2 =40.3 ardT@201&051513 SO n
for each group = 12; with antici patedildropout rate of 10%to beconme 15.
Thus the total rrple S|ze -.2x 15 - 30 patlents/sarrple rea group. Should
there Het#Hi%a ! g‘ﬁfff 05, Her 85@H BeS87 Red o7 obt RIS Sdnple $iF2¢ tof 30
x 4 = 120.1.[,0066]The| f&“@w&&estafw stdical ) analysd ssw 1d-he-dised:

[ 0067] i ndependent Qual itative Test 2-sanple: Chi -square [0068] ANOVA Test
(anal ysi®&®¥! variance)s used H& corfpare duse aster orydsios: ggersf.or mawée bet ween
t he trez%t Jrent_group and the control group. In one enbodinent, it can also
be used t0 cohpare CEhanges’ h"GWCSF and TL-3 contents between the

t reat mejuoggoup and the(_moni.J_r@ql @Qroupni (0068} tndependenirJ- Test 2-sanmple
used to conpar e t he thronbosis performance between treatnent group and
cont r ol "Ytip GHong different. strata. In one enbodiment, it can. also be
used torgomare the changes. i, G CSE;and LLs 3,608t ents betyeen .t he qe
treat ment group and control group. [0070]Tndependent T-Test 2-sanple is
used. tf{fii;nrftpare bet ween respective strata, the thronbosis performance on
the tre t group and the contraol Ir ou In one enbodi nent, it can al so
be used rrpare c an’ges AH AW CSE @nd 1943 contents in the treatment
group aa,rwbsm}e cond J ofergd 0UPsh 4 00Y 1) :MH 44 vard atey analysd $haWD

2010/ 116336PCT3B2010/ 051513 13 TI ME AND EVENT SCHEDULE Assessment No 1 2 3
4

100567 In one embodiment, total minimum sample size can be

calculated based on the focrmulae below:

2 (Za + ZRY'. o
n =
(nl - u2)
[005RT] wherein n ig the sample size per group;
100587 o 1is the mean level as set by regearcher {(here it is
set as 0.05);
[0058] 2 1s  adiusted standard deviaticon, the final sum
depends on «. If o = §.05, then the value will e 1.86;
Q0601 g is the power of test. Here it is set as 0.20; so
72p=0.84;
(0081} i is average 1increase 1in thrombosis among patlients

in treatment group;

[0062] U2 is average 1increase 1n thrombosis among patient

4]

in control group;

[0063] o=g1 ig the $D increase in thrombesis among patients
in treatment group:;

[00G4] 2 is the SD increase in thrombosis among patients

in control group.



5 6 7 Day Infornmed consent Day 1
Random zation Medical Hi story
WO 2010/116336

[00865] Based on

previo

shown

group = 12; with anticipa
Thus the total sample siz

groug. Should there be 4
obtain a sample size of

(0066} The folilowi

(0067}

lependent ¢

~

ng statist

valitative

Day 2 Day 3 Day 4
Physi cal Exam

ical

e Test

z-sample: C

Day 5 + Day 6 Day 7

PCT/IB2010/051513

us researches, numbers obtained have
= 40, and o = 50.5, =0 n fcr each
ted dropout rate of 10% to bhecome 15,
e = 2 x 15 = 30 patients/sample area
area groups, there will be a need tc

be

& ('\ -
A e

us

[0068] ANOVA Test ({(analysis of wvariance}, used ifto compare
the thrombosis performance between the treatment group and the

control group. nooone

compare changes 1in  GM-

treatment and the c¢

group

be wused to compare the
between the treatment

N
ol

group

trol group.

embodiment, it can also be uszed to
CSF and IL-3 contents between the

compare the

G

]

control

[
e
&3}

In one embodiment, it can alsc
changes 1in GM-CSF and IL-32 contents

and control group.

can

conten

Q0711

aiLso

-

T3

T-Test Z-sample is used *to compare
strata, the thrombosis gperformance on the

the contrel group Iin one embodiment, it

he wused to compare changes in CGM-CSF and IL-3
in the treatment group and the control group.

Mulitivariate analysis



. . . . . . . Cinical Signs / S nptomresponse . NS - 1
Haemat ol ogy (C BC) Conpliance Check . :
WO 2010/116336 PCT/1IB2010/051513
13
TIME AND EVENT SCHEDULE
Assessment No 1 2 3 4 5 5 7
Day Day 1 | Day2 Day 3 Day 4 Day & Day6 | Day?7

informed consent

Randomization

Medical History

Physical Exam

Clinical Signs /
Symiptom response

NS -1

Haematology
({CBC)

Compliance Check

Drug Administration

Adverse event




+. . . . . Drug Admnistration . . . . . . . Adverse event

WO 2010/116336 PCT/IB2010/051513

14

What is claimed is:

6.

]

[e¢]

Use of red yeast rice for the preparation of medicament

4

ke

for treating diseases causad by dengue virus.

[6)]
e
]
rh

The use of claim 1, wherein the dengue virus iz

serotype DEN-1, DEN-Z, DEN-3Z, or DEN-4.

The wuse of claim 1, wherein disease 1s dengue

or dengue hemorrhaglic fever.

- <=

Lo i e oy
The use of

claim 1, wherein treatment with the red yeast

rice results in increased thrombosis in ©
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The use of claim 1, wher

a veast in the genus of Monascus.

The use of claim 5, wherein the veast 1s Monascus

The wuse ¢f claim 1, wherein the red yeast rice 1is

formulated into capsule form.

5

A method of treating a subject having a disease caused by

[0}

engue virus, comprising the stepr of administering red

yeast rice to the subject.

o~

The method of claim 8, wherein the dengue virus is of

serotype DEN-1, DEN-2, DEN-3, or DEN-4.

The method of claim 8, wherein the dissase 1s dengue

fever or dengue hemorrhaglic fever.



2 WD 2010/116336PCT/ 1B2010/ 051513 14 What is clainmed is: 1. Use of red
yeast rice for the preparation of nmedicanent for treating di seases caused
by denguewwioueiieBs The use of claiml, wherein the dengue/Brmussiss of
serotype DEN-1, DEN-2, DEN-3, or DEN-®. 3. The use of claiml1l, wherein the
di sease js dengue fever or dengue henorrhagic fever. 4. The use of claiml1,
wher ei -t r eatHentewW PR the Féd Yeast FrEESrsultS i herédsed -t dibosi s
in the subjegts=5. Thecusecefiiekaim, 1, whereiny the.red.yeast hicene
conprises a yeast in the genus of Mnascus. 6. The use of clai mwherein.
the vcl, 1, 1-silxiabhascus purpureus. 7The use of clai mhherein the red yeast
rice is fornmulated into capsule form 8. A nethod of treating a subject
havi ng a di sease caused by dengue virus, conprising the step of

adm ni stZeri nohad edhargast rdfte diitthe Subjweetre 9 The nmethod vefsel aim:g,
wherein the dengue virus is of serotvpe DEN-1, DEN-2, DEN-3, or DEN-4. 10.
The nethod oF°"&aiHiB,2 WHEr S n 1t He @i s¥dse 9's ‘denyie’fever or dengue
henorrhagi c fever. WD 2010/ 116336PCT/1B2010/ 051513 15 11. The met hod of
claim8, wherein treatnment with the red yeast rice results in increased

t hronbosi s iThd heestibfectt $221iThel et hogrefincl @ien gawtier 8% n Move: scedk yeast
rice conprises a. yeast in the genus of Mnascus. 13. The nmethod of claim
12, wherein the’'yeadst i s Monascus purpureus. 14. The nethod of claim 8,
wherein the red yeast rice is fornulated into capsule form 15. The net hod
of claim 14, wherein the treatnment conprises taking three red yeast rice
Capsu|egipeﬁmaaymﬁépogevéﬁ Fays o 8, wherein the red veast rice 1s

formulated intc capsule form.

15. The method of claim 14, wherein the treatment comprises
taking three red yeast rice capsules per day for szeven

3 =
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