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09273100 METHODS AND COWVPCOSI TI ONS EMPLOYI NG RED RI CE FERI\/EI\FI‘A?‘(L}CM\A 2000
PRODUCTS leww”’wmﬁ Invention 5 The invention relates to the fiefds (gf
rice fer treatment of hyper |ipidema. Mre particularly. the
invention rellétees to red rice fernmentati on products and net hods, a of
the products to treat high cholesterol |evels and ot herA@w-§@@73,&§SE:OI
Background of fthe Invention The invention relates to conpositions
conprising red rice fer i s dietary
suppl ement s and/ or ther ;%gtt}ﬁocﬁge@??;&ngn spsggiroggaitrir‘gﬂé@ﬁe@conposi tions
can be used to | ower serunREDPRECEFERMENTATION PRODKSTSN manmal s.
Further, the invention relates to nmethods of treating 1 ~ cardi ovascul ar

di sorders and ot her diseases using the red rice fermentation products. In

addition, the invention relates to E: l E?scus strains that yield
fermentation products with the desi}gl%r (i fH’v.eM? activities. 1 Red Rice in
Anci ent China 20 RfHe nvefidrSrelaf3ub tieofdldyof ide fefrfentft®niand tre@ehedsofhyper-
preservative and colorant, and its uses in the dye industry. Red rice
(known in Chi hipidemies Memgagtisularlyy thedrysgiipn relates tassd pee feraaiakiompredusted f or
' addi i on, SRRl Rl T dhohd RO SR ARk BRI T RaBE N S n

i ngredi ent indgerdesi n anci ent Chinese prescriptions. 25 Red Rice was first

used around the tine of the Han Dynasty. Tao Gu, who lived in the age of
Widai after the Tang Dynasty, recorded "Red Yeast Rice Cooked with Meat,"
in Qng Yh Lu. The nmethod of naki d jginally recorded in

T ien nyg K'ai Wi and Pen Ts'ao %T%( Bo f mﬁeﬁﬁ% description of the
medi cal appli cati ofMie fHvefithsh felatsd tv@Smpositibnlasbmprisidyaediricd Rrhedttidiese

phar macopoei a, Pen 30 Ts'ao Kang Mi, which was published during the M ng
dynasty (1368PmPguals, thatcaphe used azshiqtany gurplemeatg ap/epthrepeiicapedieaments.ni | d,
nonpoi sonous, @g: heal i MR 2004 ol i on and

di arrhea. RedF cﬁg’g}es‘%meélc@?%&e asusﬁé?e? ul for |ﬁ%?%\glﬁg+n°gg%ﬁood

ci rcul ati on aniglyreddes inmganirhelshBaithdr, the inveatiopredaes tamektisdds il aieating
Furthermgre) several "prescriptions” using red rice fof treating alinents,

‘such as i Adi gegﬁsoaﬁﬁcylfr APHER, m&ﬁﬁ*qﬁémxgﬁar’&&fdﬁ? Fies Feﬂafrmt_}owedaqtgo_
provi ded in t{y Kideid, BRLUnVREBN rdlite fELACANSMWhABuOthlR tdi §ilid | onal Chi nese
Medi ci ne Standard set forth in Pharnacopoeia of People's Républic of China
and the Tradi fermrntati@hprodues wediths desired hiodegickl aftiBueés i ng, Nei Monggol ,
hadog Provi ce, Jiangsu Province and Hunan province, etc., Red Rice is
specified to be used as a traditional Chinese nedicine. Furthernore, in the
t exct books of RehRMRSE AHieweChinki €s and col | eges such as Food Additives and
Food Chenistry, Red 10 Rice is considered as additives for food and

bever ageg9 and has Reéase igiknemp mestly forits yse in od a5RPEBeTRAYE anddedarast, f or t he

Bbbrevi at od RS et FLie Rl HBLEL REd m Do A Rt oe AR e | o
rice i s descrhiralselseen kabwh ahduseidontunidedds@f yeanth Claxa ingrideadine infakingvaldue in

1 5 the treatnent of postpartumddifficylties jn wonen and dyspeptic
condi tions of a%h?qodrpéwevs ln%lrlp,ad&nep;re sice by brakopnp et %mmtéﬁtme%get abl e

Ki ngdom " pag ﬁﬁ& van’; Lishedhd; cpUthetioat erial s Center,
I nc., Taipei, ienIggpu | gnﬁ@%xhgﬁﬂ&gé@aéﬁgﬁé}g% dgscridtglé> in Pen Ts'ao Kang
Mi. was 2dbsequent Rgd Réceogasi frstdistd atoend ke tiraegbithe $ae OymsstknbamGaswho

Vb . vent . B.E ) 1938 20 Chi i cinal Plants f
e Pen To. aolkGihip e eesi i et 1A DYRE 57 oPER: R Naeh ieh CHeietory
Bul letin; Kl eiith Nfear,"li? Sing rNdLreinégsd gﬂnﬁﬂé?'k%ﬂ%éé&@as' drigirhily Fddel423,

Wen, Verlag von Julius Springer). The manufacture of red rice is taught in
anot her publ i traTVamKiingdiai He and Ren ds/ea&ayg Mu, érdetailed drscaiptiyobihe Siadica

Yi ng- Hsi ng, which S bli.shed in 1637 A D. .2~ (se es 291-?94 in

Engl i sh transﬁ%‘fﬁfcgﬁ/g’&&utrﬁi UeERE PéﬂY‘%‘S\?? H$ﬁ§",}cm?tiéerﬂn uﬁggli‘ac%ﬁ“w— #Zni nese

t echnol ogy i nTvhe KeRy N, @eidhwagubUsbed during fisd MirgcdyRXsti( 11368 46a4)SUR FegRd
Shi ou- Chuan Sun, The Pennsyl vania State University Press |1966). Red rice is
descri bed t hed&pa Kasg déeRail Riesris desesbed asygild mongeiserousraadiusefubioptreqtingh or
meat. The manufacturing process used red wi ne nash and cooked nongl uti nous
rice as starting 30 materials. The method of making red rice by all ow ng
the fungus to grow on the surface of cooked rice was amm"wmm,ﬂm by
Voder man (1894, Anal ecta ob Cromatol ogi sch Gebied. 11. | schrift
voor Ned. Indie, 35, No.5). *G00002*




21 MAR 200Z Modernly, red rice, the fernentati on product of Mpnascus
species, is still used in traditional Chinese nedicine, w ne nmaking and
food coloring in Asia and Asian conmunities in North Anerica. The aédMHme
yel | ow pi gments of Monascus purpureus, such as nonascorubi n and nonasci n)
have been purified and extensively 5 studgfd (Fielding et al.) 1961, J Chem
Soc, 4579-489). The culture conditions and its effect on pignentation of

tt~f onascus purpureus have als en studied (Broder et_al., 1980, J Food
Sci, 45N67- 46mpigetan wdiarhen %ﬁﬁ??ﬁ w,}%é@ﬁ%’&'zélaﬁ ysefulforupprayiag Plapd

speci es, was t b ér\]{g &ﬁ& t

Ploant Physi ol %%821‘@8& &ﬁ&?bl eQ&gﬁh‘%t‘gt&%%ét edfs)rﬁ aré%t%i g&gb%rﬁég‘ge [as
been shown t o"fresctiptions"lusinglred Ned foetreaihgtahinsenig sudy adndigdsyion adidrgitapatid of
use in medical applications. The traditional Red Rice has little effect of
reduci ng bl ooBean Fdgddomingl pains affalsRrokIded d Hy ansiens work. clR greasance with

| oweri ng agenj,. el ] ) L | ] =, Li pids
and i pop?ot elihﬁsﬁ%pgé/l]l%? hgrgersﬂseme?lyn ér%()t%daa{}% S%Y?gﬁ@glofﬁ}%%wé#wdg?e\l%{fs

net abol i t es brREpRR of Chtiasantiake ThadioRtl CinesetNiedioine Sandaadf Bie%ﬁntrw,j Keit i on
(Felig et al., 197a N Eng J Med, 293:1078-1084). The susceptibility to

di et ar y- i nducpnagelybadegdreviceVigpgsu Rrpyiase antHummprovines. eto.dked Rice is
extrenely co . i r.actian. i edi i on. hi gh fat,
i gn cal or o eaineddfeh B Rl GREe hedlife) ERAbGNIMAL oY o
hyper t ensi on, oh@higederingvarsides ddndotlegea nacitisairidesddinvea asd Food Chanistry, Red
proportion of the United States. pogul ation. H gh serumcholesterol is a

maj or ri dR f aRisSrs sensideardasadgitines OF foodiand bsxeragssopnskhias bgen widely ysad in
conponent of i G4SH . i i Qi Liies,

i ncl udi ng hypglie??{;cgﬁ@%g{# e"?ﬁl%h‘gspec? go ngtfﬁﬁgk}gﬁggse#cfghg o%eagg:g} ch HDL
chol esterol | bsee] and heare been recogni zed as contributing to the risk of

cardi ovascul ar di sease. There s a reciprocal_relatigonship bet n el evated
triglyceride | evel & 3hePUroypre ek REv e ol Ty _%Mmblésg?im in
circulation resy by xfiéqu‘dE%lﬁb £R RERRAARIAIH Ha9hoGhe ARREVERR in
particles and itS renoval fromthe circulation. Cholesterol s 30

synt hesi 2éd f thenreatadnt lof Gostparium diffeultiessn efonmmrandtdyspepti© cendiyorstdfc

LR TR B o SRl Y
catal yzes thezsgedeaiblioeddh 1979 by Shitheld MardridlyCebief) 1o, TEYe! RéptbAe oSl NCe the

majority of cholesterol circulating is e'nd(ﬂ)%ﬁnousl y synthesi zed in the
liver, and nofhina).i Bediries, esdescabedip Pendisae KangMu.iwisishbseguentlyrecogrizeds t hat

are involved |n bi n S r I as drugs
For the tr at Kort BEFUEEERL IS Rl FORGERl plo Rl RO HR 1956, 03¢

319: 24-33D. OChinebasrdizinal PhpGUTWS therFen Tistas KodngIMs,t3ed editibh,griplisHedbys by
conpeting with a natural substrate (HM> CoA) for t&e key enzyme in the

chol est erol bfekpatNseenal HistorRulletipEem A-r Eide uchdgr Pilanzenagalype I,

hypochol eSterBLf‘{%glﬁg- é{ﬂ@eﬁ%?@@ﬁ’ﬁflﬁ S}Q@ggﬁgrmacti n. which was isol at ed

fromcul tures eni cillrumcrtrinum by ira Endo (Endo et al., J
Anti bi otics (1975) The mkidfacthite!&)red dee Bltaghtin Bo08e8 piblitatidn G486, th®™inand

4,137,322). The h chol estero 1 c,acti.vity.of this co ng . R
dem)nstra% ed Bﬁ" \’/%ﬁﬂ ‘J(&I?'ﬁgﬁ'lwa cuBg Yingdsine Cha”rés,pmﬁﬁﬁ?ﬂéﬁgéﬂirﬁsqs (
1979) 32:3073(s3} paded@0¢ bk 8 EndlishYRAARG LS tRIsRhSBhCWHRORER 0TI Kldguctayr al |y

related to conpactin was indepéndently di scovered by Endo in fernentation
products of MVYixsChisestugsbnolbgy in thheevanteenmtb centumeLinensiesed byl Zemburcand n K;

Endo, J Anti bipt ]| 97 . 852 854, J. Agt i bi ot 198
33: 334" 332; | s§§‘°§F@B‘%Pﬂagthcg§?‘8ﬁf%§“ﬁs'§gﬁ‘%sf%?‘%géelsi!)%l);n8“ 360 )216;
British patendescHBedl@dRlBds @Bhl £} plddovingthe cHlor andialte of GEl0bmédtoMheul t ur es

of Aspergillus terreus. The active conpound was al so named mnevi nolin,
| ovast atin or masufacawing Poisesstused reg|wine mash and ¢apked poqglygmys goe asiargng) . 20

and has en avail able in niJ.ed St i i ption
arug. The ter 1 PRy e s o B s 87 aDoP G oY ReBiolr B B 0 0 e
been revi ewed sirfsk®f tookdrite GAk diso kecofRd 3§ odérhan (1864, Anlledtsh acti ve
conpound, its derivatives and net hods of production fi-om Aspergillus have
been repor t ed Crematolggisch Gigbied L. {éaneesh. bschgifpvoar Nedolndisy 35. Ny “926,

4,319, 039, 4,294,926, 4.294,846) and 4, 4?0,491. 23 Although nonacolin K or
mevi nolin has been successfully used to treat hy~per chol esterolem a, the
conpound has little or insignificant ef~Fect on the serum /| evel of
friglycerides. Gther lipid regulating agents that have been used to treat
hypertri gl yceridem a, especially type IV and V hyperlipidem a, include
nicotinic acid (e.g., niacin), and fabric acid derivatives (e.g.,

Y L 1 T M - ~~ oy o



21 MAR 2002 6 present invention enconpasses nethods for treating or
preventing these diseases in a human, which conprise admnistering to the
human a therapeutically effective anount of a red rice fernentati 1 MAR 2002
product. The present invention also enconpasses nethods for inproving or
mai nt ai ni ng cardi ovascul ar health in a hugan conprising admnistering to an
effective anount of red rice fernentation product. The present invention

further enconpass 0 ol gts cl hol est er.ol .and, serum
triglyceride | eve@ogﬁﬁogesrgalli&r teh\‘;fol!'ls"m"ln{nygifa’\Pl Eﬁoﬁ‘g’g{ conpri s hy - admi'h gl(‘ésfijng to
the human a tihenarRuhl Clihbs médiciat i wige AARINGtan@Fodd A6k kd ﬁ%Jiz_?Wﬂ.H?ﬁ' on
product. Red rice can also be used to treat or prevent a variety o

ai | nents or spnpuentesis NethAngnca Te rgd sedydovopigmestsadiidermsascul ar
system According to the inventi OE., rgd rice chgn g?efé][rran 3Ct%}”ed i.n various
dosage forns i HFLE BREASCHHEG 4F STy "aY e Pt M gj? BY EXERUYSAEt ur i ng
red rice phi ciyBEE(FAERE 0Bl L1081 1) @Bkint S@é}@B7¢-ﬁ58‘%ﬂ%@cﬁﬂu&rc?ﬁ&ﬁﬂ¥ﬁ.§§rd ishe

e

ternms "red rice fungi" or Monascus as used herein refer to
pref er ment ed affegton sigmentiios of Menusounpurpuraks havealso beeacstudiak(Brodetecal’,) "r ed

rice extract" d, the like ¢ t roduct.that resylts.frgmthe
fermentation @$BM’ @@ﬁ\g{?@s%ﬁ@b%ﬁq é?t,‘v‘fyh'é?&mlagi’ ?%ar'nstlgf’ﬁ‘zluf ncl ude
traditional apeibd)Wa9¥RY deRdtetiif RdMaRAY BlHuRdus EREEA Mg B WP NPT €
specifically, "red rice product” as used herein refers ?o t he™product of

f er ment at i on.Physigl, 60t578-%8&n.mEhe Bed Rige of the tmaditiona methods bis izen Monvasous

f ungus. "l Qyast at,i n- duci ng" n us strain (sych as.strain, 0272) is
one whi cﬁb canoc%’é[?ef‘éﬁlﬁ%?ﬁi@uf ﬁﬁpﬁ%ﬁ’g@é?@ﬁﬁ% C eﬁé&eﬁﬁaﬁaﬂpgﬁ%{?t"ét' € cont ent
of at |east QrddR¥énaPRed RiRaY little dfRAE4S rédicink WodLlpitis GAd RERNAS heved bidhe
fermentation product of at |east one of the fallow-ing .~lonascus fungi set
forth in the usebhea phalesierollomesing pgeat.i s the fernmentation product of one or
a mxture of tl~fonascus fungi, conprising chiefly ~fonascus purpureus
Went, and in | esser proportions other ~~fonascus species, e.g., Mpnascus
Tuber van Ti %Hg;idedﬁafagﬂa:ﬁeuggfﬁuﬂiicgiIﬂﬁmmi&at 0o, .i~lonascus Pilosus Sato
and Monascus al bi dus. Sato. Red rice can also be the fernmentation product of
the fol | &Wi ng st r diipidls @pd NpeRFeteins MarAgi essepyal rolejinmpspaoting fat-dervedns ~
*Accessi on No. ' : qﬁéi 4 |\ asuc

pi | osus Sat oAgQ g@ﬁ%@%ﬂ@@@%&%&i@ i %ﬂéﬁb%%%@%ﬁ%y dt 0AS
3. 4445NMbnascud76 i Eng\avied,i203 HORRI084)5 TR EeRdcEp tiiality A3 HCEMuiduNed elevations

03l 6Mbnascus .p% ii, Lingel sH,ei S 3. 4453Monascus fuliginosus Sat oAS 3. 569AS
3. 1098AS 3. 208 PRe¢diPiRlEdime Shalerierel SAEIBABAATERRR. (e S THPTRRESEE e
0272 :' | ~f ONg5edishoRitoRWNE Uhi B, é@lﬁ%ﬁ%-wﬁﬁe@m%dﬁc@viﬁ%m 1e%§ 1{8’- 4446

(ATCC 16365]." AS 3.4642 [NRR' L AS 3.46-13 [ NRRL 96], AS 3.4644, AS
3. 4645, A5 3.htas diseases-hypetonsion bsperuighycendamis anghiiaheks i8 a5iifidaf-l 05007,

| FFI 05008, |FEFI 0501 I PRI 11: a Monascus anka | FFI 05038 (reference
nunbers proviki&S TR Elﬁti’hﬁéﬁ’dﬁfi%?agﬁpeo%gggﬁl tures, 1992, China Conmittee for
Culture Col | ecti orHigh sbul EtIGRRbISER maftr sk FMRedHBECIo REFP and3pdiseng. 1992) .
The inproved red rice of the invention conprises ~Lfonascus purpureus Went
nut ant st r ai rChekoErol iae 2w erremaenent of Fihgrosdlerefic plaque-t Odearsspeigtedilipid as
used herein r [ i [ : is the
result of feraﬁéﬁﬁﬁlégﬁqﬂéﬁnlaég%%%ggéﬁ%gagggé} ﬁqr% |rgsg %zzftoq\rl]%%erﬁ%en used
tradi ti o2al | YHDD cholestémd tavel, liavd be¢rcecognized ds tormribhitinigd the sk ofM | |

generally contajn | ess than about. 0.005% | ovastatin by weight. According to
the inventi orfrUvasciydisease. r Ehers is@deciprocy relatienshinBetvesnsleaiad on using one
or nore nat urgbivOdyddut I ~f onascus species, which yield a

fermentate w t%y?%ﬁvgggﬁlﬁ%ﬁga %?""%i&'t ritional properties, e.g., higher
hypochol est er ol eniThedentl by pladlesterbliaeircetidrcreaidtsifuam tesbaldnaabetmaet t | onal red

rice. The inproyed red ric f t.he invention conprises ~l.~fo cus .,
pur pur eus V\gprﬁm P%P%WBJ?%&%%@NEI.‘%2'7‘2?’?@%\%#&CL‘GPH@P“'S&E‘QF%E‘%’% be
used to gghi qyfnt f‘ed%xﬂ%&étyﬁéoﬂfviati‘&ﬁkﬂé(ﬁﬂéﬂe% idm{z?xl‘ﬁﬁﬂc FeRidrsC §hisS

sonetines reférred to 10 as’ Xuezhi kang herein. Genera the red rice
products of tHiesypthesepathivay esthaioly regudatedtbly theapti € typefldeiGsCoAatduttase a

slightly bitter, but mld an | easanf taste. Simlar he red rice
product s have(ﬁ%ldrﬁ’f}g‘é Hglugqi-glrc%ewe f c‘ﬁﬁ%#%%ﬁ%ﬁj%ﬁ}i‘emcwrﬁft he
fermentation process, the strains used and the processing steps. The red
rice products of the 1 ~ invention contain at |east 0.05% | ovastatin, nore
preferably at |east about 2.0% | ovastatin by weight. As used herein, the
term"effective treatnent” means the reduction of a particular synptom or
the significant change of a particular |aboratory test toward the nornal
value. Preferably synptons are relieved by at |east 30-70% and a | aboratory

~N/N 2o T A NN 2 o Y



The term "therapeutically effective anount” or "therapeutic dose" as used
herein nmeans the anount of a particular agent sufficient to provi %1 P‘ R 2002
t herapeutic benefit in the treatnent or prevention of a disease, A
nodul ating the I evel of serumlipids and |ipoproteins. 30 The term"dietary
suppl enent” as used herein neans an additigpnal elenent that is added to the
daily food intake of a mammal, usually a human. Unl ess ot herw se defi ned,

11 techni I tifi d h h 21 2002 9 th
S moani ng HERE SRR e tadhal: B B Taikaies oL siieverel Sdldtnean the art to
which this '%ege%h%msﬁzeﬁhtm dﬁﬁtrtaf’gén\?&@l%é’iﬁtd%th@'ch&bﬂhloﬁr or

equi val ent to those désCribed herein can be used in the pfactice or testing
of the pr esenihhibtmesmﬂenzymsmhaed:nt mvnb/ledamétedmjsynﬁteeus iof ksolesterodease bedred

bel ow. All publ ions, patent 5 cati o e , and ot her
ref er ences rre"rftpﬁ ‘iﬁs fiaesfaf the Eeﬁnﬁﬁ‘ﬁ bmr%m) W"BE’FB éél&’é’gi’-m
entirety.sln @9??} fg. f@g\ff)l ict, the present specification, including

deflnltlons contro In addition, the materials, nethods, and
exanpl es are il | usOnatiaveofmompoands inhibits chalesterd! bimsbehésisrbytdong;ctxﬁg W&h a

doccri pti on, el snreAdHM o) ke R e R e\ B e ENT)

The inventionygiplaf meocenrtm&take Ofi%e mnmch%yﬁ&hfotew%lestw&onpgouw&s-
fermentation of at” | east one Monascus species. These conpositions are

useful for 15aveddovasgontpactimwdiich whs isolatedSomuoulores ebPenallivandrémmisy

compou t1bne Ak FERR Crrde sl SholSedtionss (197 e I8 arb i b Mot Biest er o

and triglycerq g85499 a.HE'ctrltﬁ'BQz{‘eﬁletH} o&t%Ye%te’iol@ﬁx%)hétRxﬂyer'ﬂhQédrﬁp&ﬁd agi ng)
or extrinsic (e.d. sStress) factors at af f ect serum Chol est erol o?s

triglyceride d@nmts@tedhes&}@m@smnal spesiea (Bsupita ¢t@dls Atterodeteronisd 879) g_rﬂﬂéfnu on

peci oa. i spl BIn) BEEAGT e FERsPORREOE P e PRURCICIED, CIRABEEREMS <o

ability to | oWgdingepdadehdy dikdtiRfcd®9 HnY &l fermehtBESn ﬁtbaae@bm{o%ascﬁs mb@w not
to be significantly effective in |owering serumtr Jg cerl de |l evel, the

benefici & ef fheactiyp comgonndwaprasendonenagokin KpEnde| {9 3286onent s
f the f I
o e o ekl e P S Ao B DT

t he use of erEQDQ‘?thd)BOMGQBﬂhﬂSﬂaﬁ’mﬁ GE2®461)3W&D§319@)CQ‘[&M0&1@H he

invention, traditional or inproved red rice can, be prepared by traditional
fermentati on PR EQDY BUtussS qfwﬂﬁaﬂtfr eeareusn 1BE agtive qomponpd ditapisppyeediur es
According to I n i

Wi; pages 291%g§28%r%8€%s 1'}150? %ésﬁg%ﬁ;rbg& ésﬂ 2t11:\l1q§\est lr?r?g@%g%l% gt ate
Press 198@), arelchasibeen aailable ipthegimted Sltgteihmﬁ%ﬁmtaqircsnnpmdndmag\hﬁut and

cooked nongl uti.nous rlce usi nqg red S nat ur al e of .Pol ygonum
gr ass, andgal 3ytaod long lermp a g\é wﬁﬁ@ﬁ%ﬁ@fﬂw“ﬂemﬁt%wﬁw gn air

for 7 days On(mgﬁoﬁmtﬁ@é&&d{'@emlmw THe§Nate@ Rl Vel DRspoundQis'def Garli@@NgeS

its color fromwhite to black, black to brown, brown to red and then red to

yel | ow, whi charidsmetheds ¢fap1'0@$tlled from Aspérgilleshavadeen tipaged;seald. Spatentaisi ve

traditional h |yt b t i.n the
. ”%5 ggﬁ%ﬁmlﬁ 7‘%57 ‘%é ﬁ?tﬁ% 9 P24 £ETENRY gé@ d n{vg)dggh .

ground |ined 00 mEtS; Secur éry 'covere erme i's

al  oned ©e take plamaoagmabm@umt JrafievritRiniteg bedl sutbEssfullyusédrofu@brhypear s.
Wth respect to the present invention, the traditional nethod has been

i nproved by udwlesterplgmia. the compannd hasditle et insigaificantefiecequthssemim levelobr o

precisely co

par anet er s, %{g@ﬁeafsﬁgtﬁﬁgfp@|egmat19%?%§£ytﬁﬁ%g?%é}§ Pzér%ﬂn%'gélon The key
feature of theiglytprideed, éspeciallcgpenepat WihypétlipRietdiatindlidemiodtitiinacid@id.ve

i ngredi ents that, can prevent or treat hyper] i pi dem a%(and (el at ed

car di ovascul aMaginh@ad S8ric 3¢id dSHERHER(S Lrs hromkandclafibratey. Jripywewer, the -
Prepar at kgn Oﬁsegpﬁﬁﬁ%?gﬂghregegtﬁ%@béh ¢ hir s'i‘c]ele%]cts & FBADR %@9@5@@“ i ons

rice or another gr al S use car n sour ce e carbon sou e can be
rice (poli shecf diavig ngiyahusergastgik irritabalitg, yperyriceralal, hnmxlglycmmd, pgamms and

w1 et bar | o§emHea ma feaasp et SRR St cind el pee

cont ai ning 20 sugar can be used. Organic conpounds such as glycerine and
gl yceride can also be used in the nedia preparations. For each |00 g of
pol i shed round-grai ned nonglutinous rice, 30-80 m of culture nmediumare
added. The culture nedia's key feature is that the carbon source is
selected fromthe group consisting of cereals, sugar. and organic
corrpounds the source of n| trogen |s seI ect ed formthe group 2~ con5| st| ng



10 Media ?: Solid strain 0-~% Potato juice 0-6% sugar O0-1.5% yeast extract
or peptone 30-80 m of water per 100 g rice |~ Media 3: 2-4% potato juice
2-6% sugar 0.5-3% yeast extract powder (or peptone or thick beef jul t&AR 207
wat er. Approximately 40-80 m of the m xture is added to each 100 g of
rice, the pHis nmaintained at 3-8, and itgsis sterilized in steamat 12| C
Cenerally, the pHis adjusted to 3.0-~.0. and the m xture is steam

terilized 1 C. The. m xt d tq 40, C, dth

hocul at ed iAo Sevishial shesiss ad MRBROTRHAY IR VeREITRS UGk B, ¢ he

: ~f onascus i %}g}{ﬁ& : i d ur at 1
~-3 ~C for gqé%}ggss.%y%ggﬁn&]otngﬁ@nﬂé t he ér}%)vggf?%gxé{i B?Oeﬁlf gl%glr’%% gorrgltqcén'cagpi ed
out at a tenpentinttnsbrelonly G5, withoate fplr sapenvisidryin2PedBIGituhidns A4 ivafraftay s,

nost preferably 9 days or nore, until the formation of Red Rice is noted.
30 Any one of‘h‘“a“PKlG]B\‘SrMGHCk%QIWGHéS’é%’ lf/’é\"’rﬁiétﬂﬁ"api’%ﬁﬁ,loﬁéﬂlmﬁhd'@%ﬁh gQnegmtea- of

skill in ¢he,ar Him r : tr or
venti | at e% fetﬁbrrrl%r?{ g.tl oﬁﬁggsggdgﬁﬁﬁekngg@gp ggy@?rﬁ%ﬁ%ﬁ@?&%ﬁ%{ib@ﬁaﬁ?tﬁﬁ t he
end of the fenhdeahédadao mediabsanplicatons. Thub/ARr @2 nded-fof thie levdlG8rhéid oP% Ot h
is drained and di scarded, while the solid r&s)édue is sterilized by heat
(for exanp eicos_yzﬁat'@n %t@gngrélsmfgiwduﬁfnggnﬁ?rgn lesds ?aﬁm‘)&?%ﬁd&' ;
product is s : : : < : : . This drie
product can bvggllgr Otﬁﬁ%;@%%ghﬁg@%mshﬁsgggg for the %?%L%{tl}onc%-g capsul es,
tabl ets, powdesgramsdars ppemnsiroeducéHthansciderick of coramton chroridédiseasds.suflyasnvay of
exanple, the inproved red.rice of the in ti.on. can. he ground to 80 nesh
ufder vatQumbsant fieaipassonidipdWih e&ﬁb‘i%‘iioﬁ{g’éﬂg‘PW- peunyeRAmd Llinder ed
product recoyesef.s3ToSSAIERYYS: ITHedble A dlds ifm8intBhink b pti oK'
conpositions (an%gf‘é'r rrugﬁati onstr ov?ged Léiﬁ?rﬁe npr esgnlp Lﬁrﬁlgﬁq{'ﬁ?qﬁor

exanpl e, it chkwing ahd rdvedsingtthe poapssibe of distdse raatbeerethy stbject®@muelsh gr ound
product can further he r ound 00, mesh. The 200 nmesh powder cap then
Pormi at eq | AFsaraandpubls FGHEEa e ey eIBrHhe! Sy S0 A RBFR PP FEIL B | qui d
or syrup fornk & ieRRahent 88 mitedthypéHlpli8miB dhidtSidild 60 08aR5th@ath or
procedures. Qptionally, the dried crushed red rice powder can be ?urther
processelly e.withoutdietay chahgas, would bramsignifioant banefjt. such as but not |inited
‘to, alcohols (e.g. 75-90% 1 ~ ethanol) to renove starch and/or agar. After
evaporation to dryness, the extract can be used in the various conpositions
and fornul ations as provided bguUMNeARYESETHE [NWEENTN The extracted
product can further be concentrated under a vacuum and evaporated (60-80C,
0. 06-0. 08 MPa) untThe igrsntionyielgtep o/ prgduct of thefermprntying afipt leasfons Mongssiuenent
at very | ow cast, a0 QL thh i | " r rice" is
produced by fermetﬁl zﬁaﬁo%% um%gd%ne orﬁpérltg)erﬁg%dégdraéﬁ&% u%tn%\réﬁq?ter&g?ns of
Monascus2G pedowsr bothiseramydheledtesolfand mighycatide levels in hpman<e diHziinveagog &l or
nutritional properties, e, g., higher hypochol esterol.em c and.

hypotri gl yce%aagiﬁi'rbpaéb@\}{’?g?%@“-‘t"%a‘ﬁs g&i‘ﬁ?‘&ﬁ%@nr’% nieg produgth ke HSr oved red
rice of the iRNARE bOMe FAMUNIRBA of LeraRABENS LHSYREbf 3re strain
MA027, 4028 and l\/l4184.e Sevgrall gt eer stral nsr can be use QE)OWSE%?I&S@[ he
obj ecti ves ofeffebevd attewerningngt Ghlyrtbs kevéll of seromyahol estardt unialso thedeve] 01992,

Chi na M cr oor gani smlCoI.I ection i t.tlgg)‘, as listed in the Tabl e above.
Lovastatin i norayrelyestifair g .Sra?ﬁ‘% u’éF‘HBaITO cegponaselin Glfiajt ambi ent
t enperatag e. dh8n&iid &rdebt krowH b beSighifRah@efictile In Mwebin® SerdnNASK dride 7~%
EtOH for 30 30 min, then with 1 nl 0.06 NH, PO (in 7-%EtCGH), and the

m xt ure appl ilelitbe hergfRialipffest o6 redmee pisincss isililgdy pnpe redated @ether oped with
0.02 N H, P0~f§i n 79%) l\/egé!get% &yeanti fy the anount of |ovastatin present.
21 MAR 2002 TREGTT EeTE AT 58 %sed as a natural di et ary suppl enent or a
pharmaceuti cal medhGansiy edisodahiemeot the idveatien, cetbiicd @nrbehged dsy)nabiralt 0 t r eat
or a variety of diseases, including but not Iimted to cardi ovascul ar

di seases, di HASUPRIEMERIECT A prkicanzant looFrah ALPTEYRIY jarwariety o diseasep inclushing t he
circulatimng | . i DI i t Q] . ol and
ri ol yoers desut Foffitied lRsb oy RRREE, Geblnds, BT REcRdtRL3R0EL P, Tt
synpt ons r el afkestbril chrohbesis.ypunsion) hyperedsidh andsbesigwhdas snduRateatle Wi t h poor
cardi ovascul ar health due to. aging and other intrinsjc and extrinsic
factors. As (deHlaHBE igvals of kinifds) weh as cholgstere)\wad diglyrende s dnadditionathei ncl ude
but are not limted to nyocardial infarction. coronary heart disease,

at herosclerosis, 10 arteriosclerosis. The present invention includes the
treatnent or prevention of cerebrovascul ar di sease such as stroke, nenory
toss due to stroke, and cerebral thronbosis. The present invention also
enconpasses a conposition conprising a therapeutically effective anmount of
a red rice product, for exarrpl e 2-4 granms per day, 15 useful in hunmans for

o, o B T S F N T E R T R T S



2~ The present invention. further enconpasses a conposition conprising a
thera peutically effective anmount of inproved red rice product, useéil f35
the treatnment of any one of the follow ng synptons: shortness of br @MW 02
ast henic breathing; |ethargy; dizziness; chronic headache; chest pain and
ti ghtness; heartache; |oss of appetite; Ilgnmb swelling; tightness and

di stention. 30 Functions of Inproved Red Rice The inproved red rice of the

invention and preparations of the | oye 1 2002. 14 0 ~ Y "o
026 oot o TERaC PR Rior o Roasd me PRECER-A6 or fedsrllpb e fistitetin o Ce
contain st atp e whd iR PHse allmistétil 19)tNe REhsh & Beasdcatiédlly2pdcRCt one
Lovastatin. Wthout being bSSn'E tl)i/ theorye, t he above-m;nt iygne((::lt Monascus

strains, wheamdunt of & cadericeufathesntation pagshuct pfhicopreseng invention alsmermompagseons,

have an increase ontent . of the statinoj.d conpounds.. The increase in the
stati noi d cdﬁﬁ%ﬂ&ﬁé’ﬁ“@ﬂﬁ?&’@? & HAYANEES ?‘éars‘é‘iﬁg‘alﬁ‘if? JF A PHFRD EPPRRT RGeS,

whi | e i ngr eagi gk L vkl b n s RHBshEal; Qo y. The
red ri cegof aﬁr@%s%@%ﬁ%ﬂ§fgg&n1vggﬁg%ﬁf$éedntO tretflattﬁ l%%@?%pﬁgg er:giéletmd 10
ot her r el at edvemioni fortbarenbompasesuhethodsi foemdesing thecdenas chelbserobaldasensi s,

coronary heart disease, ocardjal, infarction, di.abetes, hypertension. and
cere.braly emtﬁﬁly§ﬁ?§%ﬂ§%fwgiev%frh% i %@B‘?ﬂ%?‘s'ﬁ*ﬁ’éﬂﬁ%’rj&s‘gm‘z URABnt i on
provi des met mgxsagémcam RELLNG aPhdUHIBH: rRf Tk EdrdniaYioR plodu¥@IRelke @hin

di seases. disorders) and synptons. In addition to treatnment of a hunman

di sease, t healsebhiatd tofreatios pravertra Vapiatycailalests dysympwansasirelpledvent i ve

treatne in,a pers susceptible to such di seases) disorders or synptons.
The i nvghti ofises es%"’éé'or‘f&‘H@ﬁ?'San't reat ment of hyperlipidenic disease,

20 cardi ovascul ar A@&&@ag_% tHeQh RO, 388 Hb@¢anteSBARTacteA R V£Tbhk ABsage
(hereditary and nonhereditary), hypotension, angina, stroke, diabétes,

fatty liver fondand fommulationsbalkso disclossd are owtiods dor manufbetureg red nicawhichan,

conprising admnisterjng t.o t hunap a_t herapeutically effective anount of
aredrice p?rglg ,ond'be %%8%?%‘?%5‘21%%?51‘:?\4%%sai d 21 MAR 2002
The terms "red rice fungi” or "Monascus" as used herein refer to the

15 prefermented organism, while the terms "red rice,

"nn "o

red rice product”, “red rice
extract" and the like refer to a product that results from the fermentation of at least
one Monascus. Further, these latter terms include traditional and improved red rice
products as described below. More specifically, "red rice product” as used herein
refers to the product of fermentation. e.g., the fermentate of one or a mixture of

20  Monascus fungus. A “lovastatin-producing™ Monascus strain (such as strain 0272) is
one which can be fermented to produce a product having a lovastatin content of at
least 0.05%, preferably at least 2%.

The red rice product is the fermentation product of at least one of the

following Monascus fungi set forth in the table below

(28]
wh

Red rice is the fermentation product of one or a mixture of Monascus fungi,
comprising chiefly Monascus purpureus Went. and in lesser proportions other
Monascus species, e.g., Monascus ruber van Tieghem, Monascus Fuliginosus Sato,
Monascus Pilosus Sato and Monascus albidus Sato. Red rice can also be the

fermentation product of the following strains of Monascus fungi:



15 product. The invention al so enconpasses nethods of preventing
hyperli pi dem ¢ di sease) cardi ovascul ar di sease, eerebrovascul ar di sease,
hypert ensi on, hypotension, angina, stroke, diabetes, fatty liver coddiMARMNE
such as fatty |iver deposits, obesity or a conbination thereof, which
conprises adm nistering an effective anount of a red rice product of the
present invention. The nethod of the invention is preferably used to treat
or prevent hy $ $ } $ 4 : ; tes,

i n humans. Asjused herein.Steginanpl es of carldi ovascul Adcegioedges nay i gcl ude
nyocardi al 10 ) ear I[Sease, at nerosc )
arteriosclerogis, andMemsednalbidstdatar di sedses or condiS3.6f&, incl udifig
stroke, cerebffalr thronbosis or nenory [0Ss |[due to strok%. The present
i nvention al s provi des net hods for nodul at{i ng seniorASiﬁﬂﬂoand | i popiotein

l evels in a hfijman in need of |owering the Ifipid and i otein level § to a
1 ~ healthy ng ich conprise adnmini qtpep%eeﬁf?hziﬂumn aﬂ

t her apeuti cal | P a red rji ce produc onposi ti ofps
cont ai ni ng sailid Pt ndnn&{oxgugrﬁﬂgms {0 iRt gg a  he
invention is sed to reduce serum chol esterjol and serygitgsi3gl yceride ljevel s
in a human. T u . he—fventton—are—part- -yt e g he

treatment of geriatric patients and postneropausal wofAB3.4686 The presgnt
i nvention further provides mernods Tor tregqring a numan _arfitrcred oy
shortness of Hreath, asthenic breathing, |dthargy, did®es¥$47chronic "

headache, | osg of appetite, li.nb swelling, [tightness Istention, @and
abdomi nal di stlent i oﬁ@oﬁa}scj‘f @%@Fﬁﬁ%n t herleof . whi ngg P ses [r

adm ni steringfto ttﬂgongycr@r}u Ahe uhical lly effectiv Sajw?wt of a rel? rice
product, or C(w&wﬁw@m

therapeutic dgse of traditional red rice orf i nprovegMEdNJ.0815 N the

treatment or [Fevert+eon—of—atseases—ant—t+rthe—rraragerent—oet—sertm+Pi d
and |ipoproteiln levels will vary with the donditi o8GMCB8&Nd. 088 ed andft he
severity of tHe TOMdrtToOm tO _DE treated. TIMe dose, and_pernaps tne doge

frequency, wilfl al Sdonaseys prstidingaldicid t he lage, body WeBdiP3 and resphnse
of the individqual patient. .In.genegal, 30 tlhe total d il3y ose range pf red
-rice, for the [condi %Cud&‘légli???é‘ﬁl f@rein, lis fromab®t’ ™ g to abolit 5 g
adm ni stered ifn single or divided doses ordlly. For exanplygg a preferged
oral daily doge—+ange-should-be-tiom-aboutt—0--3—g—+toe—about—4—g—whi-lefrost
21 MAR 2002 1¢ preferably an oral daily doge should hesalzogt 1.2 to apout
2. ~ g. For EXcllpi e —twWo L,ap:ui es—eactrcontgim 1Tg 66 9] of—Ted—Tirceray be
taken orally fjwice a day to obtain the preflerred doseASA2083ir se of
treatnent shoyld be at Teast 4 Weeks. It ngy be necessg:};(él%o use dosages

out si de these|ranges in sone cases as wl |l |be apoaren‘f fose skilllbd in
the art. Furtffer, it is noted that the nutrfitionist, Iﬁli:leégoggan) clinifian
or treating phiysician wll know how and whgn {o interrupl ~adiust

term nate thefapy i M&RMMReH@sWER | ndi Vi dual  paghvent Neeppnse. |t
shoul d be not &&=t Ft—t e —present T vent FoenconNpasSes e uses O
traditional red rice, and novel red rice products and novel nethods of

using those 1o miseebUsilrSureld ear XTSCIPI SNEXY 3 562 AS 31900t A9neda8pRYEC t he
present invention enconpasses con%om tions and net hods of usi ng traditional

and novel or li6ap?lo&d-46d [INRRL PFUAuULS 3-9443 GNBRErIP1IAS 3GAh APrabds, Al
such, the re iGe, pr ts provid he o NEjavi j t

mai nt ai ni ng g’o‘{rérrﬁr A'}c?))r" g%ggﬁ%gv "J’é’ }su;"é Ssjégiugm@gysgé\?’e[?g %ﬁg’rt?ﬂf(go;}g’eri des
despi te 23t rilRBI @50de] &id Mbadscasgnkia .IBF], 0508 ® (fe fegericy nambes>providal in Ghived or s

such as stress, |ack or exercise and poor nutrition. The dietary
suppl enent s Sradoghefibtusa hYP % Shmﬁr(fﬂﬁm“ieﬁ&f Cotturebiaksstignohe 1i kel i hood

or experienci Al i - v, % J § i ry
suppl enent s C%%T%%E&%W%S%E,’%ﬁ? P%:g:cgkﬁ? H%a@r?z%?ngéblg@%r&t’%d r&?ﬁ%ﬁ@g‘@t he

di etary suppligventiof comptises Aiforgse8burporewsoiV ettumitantatrein A 027, 4028 nd usef ul

for the el derl¥ and post nenopausal wonen. The dietary suppl enents shoul d be
taken daily M#18% | east four weeks and can be used permanently on a daily
basis. A daily dosgelismf fdmidalifedicd” & (sed ARt reRrdio% re@ gl proalltiviadput |
to about 4 g: and nost 2~ preferably about 1.2 to about 2.4 grans per day.
Formul ati on The pharnaceutical and dietary conpositions of the present
invention conprise a red rice product, or an extract thereof, as acti~~e
ingredient, and may al so 30 contain a pharmaceutically acceptable carrier
or excipient and, optionally, other ingredients. Qther ingredients that can
be incorporated into the dietary or pharnaceuti cal 21 MAR 2002 17
conpositions of the present invention may include, but are not limted to,

M R T R T T 1 I I Y O I — I 1




2~ can be prepared by conventional nmeans w th pharmaceutically acceptable
addi ti ves such as suspendi ng agents (e.g., sorbitol syrup, cellul ose
derivatives or hydrogenated edible fats), enmulsifying agents (e.g. 21 MAR 2007
| ecithin or acacia), nonaqueous vehicles (e.g., alnond oil, oily esters,
ethyl al cohol or fractionated vegetable oigls), and preservatives (e.qg.,

met hyl or propyl - p- hydroxybenzoates or sorbic acid). The preparations can

atso 30 be made to resenbl e foods, containi buffer. salts, flavoring,
col or i ng and 'SHSCTl Gl msIIC 1S ing ATPISET af MRy Gl et hes bRt e
enpl oyed for (Raidndilfth hmBsuR@hietBd rite { Fradishdleed hve m'u2§en L04in1Ess
dosage of the red rice product. Dosage forns include tablets)” capsules)
di sper si ons, tharsg®us0.605% lewdstatindiysveightp #idceslingtd thhmventien, aBéicaseedof
t heir ease ofrsgdrri,,ni Strat%ﬁi?)’[ tabl ets and capsul es represent the nost

advant ageous 6% 8FE'd3 BEGUCThPY FFBFHAUTUSHER i QARYE SBTUR] Op it ssies ekl
carriers Qs ; : osage
A g e R e R

admi ni st er ed phypecues; e.gl, higlter Eypeabaesteralesic kindbypertriglydezidensd aquiviafee tiagd or al
solid preparations are capsul.es. For exa ..a tablet ma prepared by
conpr essi on d@dﬁtﬂ“aﬁﬁa,”cﬁgﬁeo‘ﬁkﬂr?‘fﬁ rg\; f’ﬁengéfge WFBT‘%E‘&EE‘B%?‘ fafgFadi ent s.
Conpressed t ah).61,5,MB¥nlRuBhERAIPACRICE Vot 09T, &SeeR oftar Stratit dadlle G LRChI Ne
red rice in free-tloing formsuch as powder or granules, optl onar y m xed
wi th a bi ndertp athibre thanbjeciivasraf tht ihvemion. dmpfayed resdcridevie sametineyrefesied (o

agent . t preferably, the conposition is a capsule containing 0.3 g of
FTn o Rgne

red rice'fi "SfHe | nvention is further defined by reference to
the foll owi ng exanpdsally, hedeSREd PoBtktt Hf HEbAistnttinenigRBR Rbippigtal trials
conducted to study the éffi cacy and safety of red rice. It wll be apparent
to those ski |poadersithatiaven slighthytbitterrbut moldi and pdaasamn sastdo SSimilkady.the edirides and
nmet hods, may be,practiced which are within,the scope of this Lnvention. The
"ovent s on 1TSS v A EPeait S ctheltiolofaBalof Bagh iRl i B iR 20
are intended grocers, e dRidsiisbdgrid Be pedoestingditefdl Theeed ﬁkyegﬂbtlﬁhi‘s ofthél are not
intended to limt the scope of the claim Exanple 1 - Preparation of Red

| Zi ce Cul ur é8vgnaipn sontaigAt deast 0.85% levastatipemere Areferhly 3deastabogt 6% ai ni ng

* 2-~% gl ucose,, 3-~. 4l .jne, 0-3%thitkbeef juice, 0.8-1.6% peptone. 0-3%
yeast ext ractlog%s\t/\%lgrb}&g{@n% KH, PO, and 0.0~% MySO, ~7H, 0 and water. Two
medi a were prepar esls usel befeir, She ANt elfatting re2mghticnses dffedhyietifae, 1. 5%
thick beef juice, 0.8% @?nptone, 3% yeast extract powder. 0.1 % KH, PO' and
0. 05% MyS0, ~7Rarruias syraplom, op the sigiuficast ehaage 8ha BATHF AT labemtary tesitpwardghe

pot at o j ui ce, O%F% , sga;t n0s i j ui ce,
and water. Thneogré \/vag'fsjer apcijé'lfﬁgat%tla% t %’ﬁﬁ%gﬁi}g g(l:)gtg Y\fg%é’??&&%ﬁ&%laagﬁgké mL of
cul ture 20 ui destiOMoyedodt lgast 1 @heaivard uindrgmal vaduk; moorg pretferablysympoemswines added,

d the nedi ilized in st t 121 C. The i xt | ed
51 VAR 7002 2894558 BRI 0 SNGLOT ARPTRRG AT 41 BV £H1oH0 CRCORAHPHIRERG vient
(CGMCC No.  02/4R)e; irfdstpréfesably A9fea®hend stdrReti Al tfelhvipidifls Atk réflicedi by 4@, 24- 36

hours. Fermentation was continued at 2~ C for 9 days. Once the fernentation
peri od was coandloziabgyatenyparameaters areviegumetde thei nosmiabyalyd. gh t enperature

1 00-121 C), dri der . 80, C, and d o 605100 nesh. Th
powder vas. {hen 11 TGt HVB-EARERF Blery, Bt PRRIR S asa Rt

Al t er nat 2yel yoholedletddiethlelbldagdl. cont ai ning 4% nmalt juice or potato juice, 8%
gl ucose, 3% thick beef juice. 3% peptone and water (pH value adjusted to 3)
was used. Fol | owi ntheftempretherapewsically efdectixe amoppig oprigerapeutifedoseiasised ed usi ng

7~-95% 10 et ] ~as,. qk | ) 1 reat ed
rice. Soya bggﬁaégﬁ erE%%§&§%ﬁéﬁld{§g%ﬁgﬁﬁc?nkééogwgr?gr)éergbaeggéed to each
100 g m Xt ur ehenafirdn tiectreaanpPnir preventiciso fa disdake, oe th mddheatingthe levelh\efsenmo! ed
to 30-40C and. then inoculated with 10-20 ml |iquid Mnascus strain (CGVCC
No. 0272), fEiBTRMJIPRPIOMIDRAC for 3-4 days and at 23-25 C for over 15
days. Theym xture ! j " g-sﬁﬁ.;le : F@gg oy fE r
vacuum is red rﬁ%@e‘g‘? gc%%{-y g\k‘é@g‘g"?gb% an tr%{g et ss %Arle?dﬁoét%gﬁlg@& (O
Anot her nedi ubanissdded ep dreeldily Sootintike vhbd thamumal oysully ahlmasugar, 1% yeast

extract powder, 6% peptone and ter = 3 ),. Soya-bean powder. 15 9)
and culture fluid Qé&grﬂd}e% dﬁﬁ%ﬁﬁa{léggﬁ’éﬁl af@éc’ﬁn%gc (el E‘?Fél\(lﬁl"% Cgr ai ned
nongl utinous rice. The m xture was sterilized at 121 C and then inocul ated
wi th Monascus ruber 20 AS 3a49 (20 nml). Fernmentation was carried out at 25C
for over 9 days. After sterilization, the mxture was dried at 80C. The Red
Ri ce was further processed into concentrates using al cohol (7~% extraction
twi ce. After evaporation under vacuum the concentrated substance was

obt ai ned and the al cohol was recovered. The resulting concentrated

. T ] . . o N 1



(G A nediumwas al so prepared containing 3% comjuice or 3% potato juice,
6% sugar) 1.5% yeast extract powder, 4.~% peptone and water (pH = ?2)1 5 ﬁﬁ;/o
of 20 Soya- bean cake powder and 80 m of culture fluid were added t gﬁ%
100 g of mllet. The m xture was sterilized in steamat 121 C, cooled to a
tenperature bel ow 40 C, inoculated with Mynascus pilosus (AS 3.4633), and
cultured at 25C for over 18 days. The m xture was sterilized at 121 C and

then dried under a vacuumat a t erature, o f 60-80 C. .2~ (H A nmedium
uns. pr epar ed WO TR G OB Faesood vy aurSkordgam kil Mhip war er ( pH
=.3). Cul tureg;fLwi ) a LS

m xt ure was g‘{%!r:}ﬂh?szlﬁejga};ﬁnfzegﬁ S %ﬂ? gar&ggg.ﬁﬁ}gén? gngel?zgrsr{%?%toﬂ?@'%%%vtvo 40C.

t he m xture whsseidasuribed herdindanbe Msethinahs pravtiiegenesingaf the(pSet. iddedionand

then cultured at 30-34C for 3 days. The.te rature s |owered to 25C and
cul turing 30 Su)é%blemﬁzh‘ﬁaé'aé majenalare S&%‘;@‘? Albnebfeataas ratear 11 7od i n
steam at <121 L e tar@(’}& ( i {nlng 5%
Soya bean5 m ﬁ?%"gf’ ggggj % e‘z‘%‘*ﬁ?&%@%@&?gﬁgﬁéx ?%@Eh&%do er, 5%
Soya- bean peptferecaliittheiaestiretyplth casd)of cénflitt,the présehspedification, wakidagded to

each 100 g of rice and the m xture was steriljzed in steamat 121 C After
cooling to adeEppopatIHEoBEdloln adsition. the materials NGRS AR eaMAles aFF t h

Monascus pi | 3 d R d Liwred at 30-34'C for 3 days. The
5 tenper aturgﬁﬁrsﬁl %)\%rél&éﬁ t%ﬁgéﬁé% %%a{gﬁ lK(':‘H'I tured for over 9 days. The

m xture was st eri |Qthedfeatresiand adwantap2d will benappatenn frdmi thel falowafHetdikd A

medi um was prepared contai ning 4% potato juice, 4% sugar, 3% yeast extract
powder a vvéiFécr“P(“BPIv@%ﬁmﬁlelcmm chrysalis powder (~ g) and culture
fluid (60 mM) ~ere added to each 100 g of rice and the m xture was
sterilized in steam 10 at 121 ~ C. After cooling to a tenperature bel ow

40' C, the mxture ~t-~as DEJAILEDIESCRIPTHONIAE dHE INNENTISus Sato (AS
3.569), and then | tured at 30-34 C for. 3 days. .The tenperature was

Cover ed to 23-2- O REBVRPR ERIAtRY O GRROSIOTS CRNPSHRE B BICBCRAE The mi xt ur e
was sterili zegdmhdhstichd afleast 8de ﬁoﬁﬂﬁu@g;})&ﬁsp'ﬁl@d’e ORHpIsibRA arb Q88G-forl ~ (K) A

medi um was prepared containing 3% malt juice. ~%sugar, 6% thick beef juice
and wat ef5 ( pHeduc)g theldvelsrof bothiserinf g®lesterolwnd sanige thelysendastin tRbumplaf rice)

and the m xture.was sterilized,in, steamat 121 .C After oli 7o)

Lenperat ur e BERGHPHRR A I o Heorpsaitions & Wi peddate fe

fuliginosus Sakeds ¢f AT Serdl Bolestardtl addeiglyeetiddse ehattitaid Gredthylefely dedpigtys. The

tenperature was | owered to 20 23-26' C and culturti%g continued for over 9
&

days. The ni XRUANSIC\(@:E- 2ing) OF $XtERSIE (£-& tSBesH fectorptha h¥grip ckelesgigroband
tenperature qQf. 80C: . ( The fal | ow. e rod scal e
fermentati on%%gg%deégoaeﬁ %etcﬁlé“pg %ggs %dgg&?i%’o&l%%aﬁ @/?ie? %qu%gog %I%E%g?/’er al

| ayer s 0210 baskehas. onlthe dsbavety thasthe femeadte of Mariastys speded display ce soaked in

wat er for 16-24 hoyrs. The nce was dredged fromth .er and dried (the
content of Wa*tYBPckhoie_ DIFBIG RPERSEtSS ?‘%?i% E‘“e(x?fc“g%léa‘ﬁ? %\@LE}’HE?QW%é?mmi ed rice
was pour ed | Higly@erdeQveld 'mofh kqgﬁﬂ%\gﬁﬁoﬁ%m;gmm%@feﬁeznee f eaned

rice was spread’out on a banmboo mat or In skets, dispersed, and cooled to
a t enper at ur dowetingset@C irigiyceride yelptle heneficialrefeat efirediriGOpradudts mpgrbexi nat el y

20 kg of solid traij ~-3 kg of ti id tirred. (3
For montat | on A 1 R rortgonshis 2y e Termachiat e Mg o e UG AP ol i ros.
21 MAR 20002 23wBedendAYriglydedidé RVBIESratvide£theas it ifihhe datlfll WeeRat3RGo afed 34C.

After 3 days, the tenperature was reduced to 23-25 C. The rice was funmed
over once daiusy of gigssrpgionhyrasholgsterolgmicl compoendsdj usted to 3.5 using acetic

mxtur . The. mxt PSRt olph ERER Epafobsl S MBS teadls P SEBRN 19

After the ferpyafidaidrahfeRh@tfih prodedufts ¥t by hoditatibeof the zediriosdli ed and
preserved. The |arge-scale fernentation nethods were used with all nedia
and pr epar at i Rrecagusse dseardiag 4 thesatiestrepertadymethed ynenl kel rradpwekt die

proportigns 1 Y. ' . b .

venti | atlﬁ(;n g%/H’ aeg%ggjz?pﬁ%ﬁgghfqg‘{réngﬂ{)ék’ ?gﬁ“%f%égg@%kﬁ?m %E’%{te %ﬁéscfdeé? brn air
must be st er irké ricExanyd mepared U3hthe famehmagyn anwashed andtadyd Rbreplurioat fge cal
and toxicol ogical studies, of the red rice of the present 15 ipventi.on were
perforned in @%Fé%?ﬁ@ﬁhaﬁwjufﬁ?ﬁlpgfy%ﬂn% aﬁgéf“ghﬁ’ﬁﬁ"tﬁ’ecﬁcéﬁﬁti cally
decrease serumtotal cholesterol (TC) of endogenous hyperlipidem c rabbits,
remar kably decrease TC and total triglyceride (TG of exogenous

hyperli pidem c rabbits, inhibit formation of arteriosclerosis plaque and

| ipid deposition in liver in hyperlipidemc rabbits, and decrease serum TC
and TG of 20 hyperlipidemc quails. In acute toxicity studies, a LDso val ue
cannot be determ ned. The highest tol erance dose of red rice in mce is

A~ - o ~NN N o T T



21 MAR 2002 23 lipoprotein levels in humans, in resolving synptons
according to traditional Chinese nedicine, and in establishing the Zsﬂfﬁlﬁ;y
of ared rice product. In the first random zed hunman clinical trial 002
patients with hyperlipidema, who were al so diagnosed as suffering from
hypof uncti on and di sorder of the spleen byatraditional Chinese nedicine)
were divided into two treatnent groups. The f rst group (324 patients)
recei ved Xuezgi kantge capsul i ch contai ned O. of a red rice product.

€S g I,
The second gr &4pep ﬂz&owabﬁwf@amwwfw ‘E‘Yé&ﬁg?fdefy ¢leancondisiens e bhe

he second g PRRAIERE 4 paeanamtes
pent aphy! | um "EhSAEE: g MRl R0k, i1 RS T BT SR oo vy

the patients v {dllow,iwhidhyis thepeahieptied esied rideo Precrdirsy t0GnREMAR Ve Pidktional
nodul ators two to four weeks prior to the beginning of the trial and

recei ved di et aephedinprglutingss rigs camnhs) fesnenied inadale Hhide geavad tined by bambes was
conducted sto r: e Lo bl f . St Lent s, who t the
fol |l owi ng eri ﬁaﬁgﬁ V\%rlégéeclrlfgy {:Aeyépe:én F?ﬁ‘éér[l%a lgqt{?)\fvgp log%g?alr&}]a% Lmdggg[r% I
(TCy230 ny/ dl foorRyesrrthore apdo faurgkatseride 1 ~ (TG/200 ngldl (>2. 26

moULI L). Hi gh density lipoprotein cholesterol (HDL-C) was al so consi dered
as a reference; nal%lth:feéﬂfch%/‘é? presant iy eptpuy the tradiignal methps) hagbettn (1. 16
mol /L). All i r i | Gl j . tion of the
pl cen and nai R ek oy 08 AR RERE AR gl So b BB B BreBol e
pati ents al socbmgbltérepdrauteopHngressyirgundrother! ferffenvieiok pafksietdds WhedH. Grer

br eat hi ng; pain and 20 oppressed feeli ngﬁi n chest; | oss of gg)petite;

di stenti df and@/gvisugenhedimyeldermmentatiog dhe kanfearue obthe pmpioved ediriceon t he

t ongue; thick-phi £ iick-sl i ; : : -slippery or

hesi t ant - weak p\;l)%a}sagl.o Rﬁa‘:"us"éﬁ%i’s“%%%%ﬁgg{ﬂgﬁ%'\%’gﬁ"%\?mmﬁ‘?' (ezl‘(%snglr)]léﬁ%er%k or disease

wer e excl uded hipatipidemid andatlatedyadagvdicalaridideasest Theprepaeatins carplsCrihdy as

di sease; severe wound or nmjor surgery 2~ during the past half year;
nephritic synd®®¥s hypot hyroi di sm acute and/or chronic hepatobiliary

di sorder; diabetes; gout; general allergic reactions; and psychosis. The
total nunber of patients enrolled was 446. In the group treated with red
rice, thdbe wPrepafBig i3 ] jmredfleidpat i ents. The ratio of male versus

BTG oOn oA L enwmnt 4 &
female was 1.38:1 d the aver,age age. was. 56.0 t, 9 years old. There were 73
Eobalh ol e ea e

mal e and 45 30 femalk? 1083 T 8F AT §raIR st 43S a°3H00ng| e
versus fenal e s¥@se. ITH catbcdturY BARBEH @0Polated Iondlghirthchgh@iabss led. Bet ween
the two groups, there was no difference (P>0.05) found in baseline

par anmet er s i noplighed goungegraig awngindnausncs cpadishet] glatiseus ncexed NpRagdblack4 serum
lipid and |ipoprotein [|evels.. Th ro recej,ving red rice treatnent took
two Xuezhi kanglgg%lf)nsd&%é%mlg?”a%eﬁ’ OF \Clm‘g-gé%z@a%dgéofgp - \a/l\n/eeﬂjg.stgﬂcﬁéc%rb | group
t ook thre® Ji sogitkanbd adell.eOsganiti coenpoufidysuch ks glye&iiesand Alycetideacapalso@at s

mai ntai ned the sanme |ifestyle and habits as before. The follow ng tests
ver e per f or nedsed nfthg media areprgHensydok §ach O plnptished rgpndrgaimed . bl ood
pressure, and i Ly tan ity ‘e

el ectrocardi Og‘éﬁ%ﬁ%ﬁcﬁxsﬂééﬁ{b%@’\%[}%@ca eq{@ég@%mnié??%%qm&l’gg%lﬁﬁ%“ﬁ%&s k‘H’:le

fol | owi ng par deartre isthaethecarbori donreeds edtabomttine grotip somsistibg ofckreala

ni trogen (BLTNg; creatinine; serum %I ut am g gryr uvj c transam H?se ( SGPT,
ALT); serum gP d ofgamiciemponads, tiesauice Qb aitrogenis selegted I tht BROUBer um
lipid andsl i peBRQdiRigdrbess(Sg. sBvd Rahiphddér, ér%sébgwaeax%a&yﬁorgkm@pé@am' e was
taken frompatients who were told not to consume al coholic beverages or
food with a hi(gfpréssed pmnttenake)apepténe, Hestxtrastpovpderghick betfljuice,sfkwomSenun

obtai ned fromthe ,pati ents was separated,i i at el and stored .in -20C
P AL il vehgSalBEouet B AR RA e e N 8 Sl « RGeS B Seheors” s
cal cul at ed aceen gise8e hdie hRch 8 ifbiganic shs @.gKHPO, HRHPO ,; eté) ] GtRer2) -

Ef fi cacy of treatnment was eval uated accordi n%eto the criteria set forth in
"dinical triarorsamagpdisean alshbgadded suetead MebPear hers- Bysvaypfaaexanplaese

materia ngdi ca’ ,rel.ease the Mnistr Health o i s. follows: 20
T G o R e BRLRRRRRSt e HisPadlib of pERTtdults FEAB88: ™ symmt om
score by nore than 90% and a return of all |aboratory test paranmeters to
normal . 2. Effective: Synptons were significantly relieved, i.e., synptom
score reduced by 70% 89% Serum|lipid and |lipoprotein did not reach normal,
but were inproved in one of the follow ng respects: 1) reducing TC >_ 20%
2) reducing TG z 2~ 40% 3) reducing (TGHDL-C~-1DL-C _> 20% 4) increasing
HDL- C >10 ny/dl .




3. Inprovenent: synptons were relieved, i.e., synptomscore reduced by

30% 69% Serumlipid and |ipoprotein |evels were not normal but vverz

i nproved in one of the follow ng respects: 1 ) reducing TC at 10% 2 %MAﬂ)ZUUZ
reducing TG >_ 20% but <40% 3) reducing (TCGHDL-C) /HDL-C s 10% but ~ZO%
4) increasing ~IDL-C 30 >4 ng/dl (0.14 L but <10 ng/dl. 4. Inefficacy:
Synpt om score was reduced by |less than 30% and the | aboratory test

paraneters did not et the criteria of effectiveness. 21 MAR 2002 25 Al
the data are atistical analyses (the Student's t test, Chi
square test, Rqi, ass rrﬁa‘?{ tratum and U chart for percentiles
anal ysis were usg%%aes a ropr?r RLC 1 MMAR 2002 O ~nO0;Jr ."'". v .akE
ON r100 OONv(R-6%ughd "' 1U >O t ~ e ~fc3 ' 0 ac~LaoON Mo ~N CTVJ~_ L_N NO ~O

ov7 ~I~ C-UCC-,
0-3% peptone

n

0.5-3% yeast extract powder
0-3% thick beef juice (optional)
2-4 % defoamer (e.g. bean oil or peanut oil)

water

10 Media 2: Solid strain
0-5% Potato juice
0-6% sugar
0-1.5% yeast extract or peptone

30-80 ml of water per 100 g rice

Media 3:
2-4% potato juice
2-6% sugar
0.5-3% yeast extract powder (or peptone or thick beef juice)
20 water.
Approximately 40-80 m! of the mixture is added to each 100 g of rice, the pH is

maintained at 3-8, and it is sterilized in steam at 121°C.

Generally, the pH is adjusted to 3.0-5.0. and the mixture is steam sterilized (121 °C).

The mixture is cooled to 40°C, and the rice is inoculated with the a Monascus strain

)
W

of the invention. For example, the Monascus purpureus Went strain CGMCC No.
0272 is added and cultured at 15-35°C for 9 days. Fermentation of the rice mixture is
preferably carried out at a temperature of 15-35°C, mest preferably 20-28°C, for
over 4 days, most preferably 9 days or more, until the formation of Red Rice is noted.
30 Any one of a number of methods of fermentation, well known to one of skill in the
art, can be used. For example, an Erlenmeyer flask, tray, or ventilated fermentation

bed can be used as fermentation facilities. At the end of the fermentation process, the
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Oc_ TRCa “fable 2: Corrparlson of serumlipid and |lip {omﬁ%iﬂ?

G~ N
ooV
| evel s alter treatnent DifferenceDi fferenceMeant Safter 4after

8l 3asel i neweek%eekPar anet er G oupCase

No. ng/ dl di fferenceChangedi fferenceChangei momg/dlin nmg/dl TC treated25

| 273. 5f 31. 3-47. 4- 7.3 *

*262. 8-23Cont r.ol 94268 5. 7**TGlr.eat ed183296.0t.75. 5- 66. 3
0 e S e e pigfs Seuneind dscasd e whily $1eR0) ROl pHoRIZRATN ods91s
52. 4 36. 5 22, L3 R <SR I e e 12%1%47” o Rafple: B ket

49, 2-9- 5. 7** - 3@riiz&F At BE@rhjpdratQfeTofét B34 dndBtied. This dried product can be ground.
1.441.3-22. 7**01. 6-34. 2**H nt r ol 122 79f 1. 7&@ 1**-0.52-10. 9**
Note: (4 | naSEadEs Téshisizes Br e BroguRtiea sapuies, @y Powlqss &9 suspensians 001
vs. basel isne &.Fp; HE5E @ Lth¥ $mpfoBd Fl OO
N 21 I\/AI% 20 %i vmeml‘ S oalsé g gonrg)g‘%n@on of gveral:éanecf%l fo?’/glgggvo‘en%ﬁg
score for thecgibeigrouid oR0rmeshiunder vazdum ot témpaauwofgzppth)mml‘.yﬂmwwi gher
batents in %Sem%&%v”’r'e SRR i P A e B e TR b1 B9 o

di agnosed by gpnp t t he
control  gr oup T ASEHeRYa SRRy é“f%%”mngméé‘?e‘m%@ﬁ%. FirRahb® e
(whitish or pbe }ﬂlleddnb saprsmle$ hAltemangwﬂy theH8Qciesh groynd prodlyct par &aether be

(slippery- taut or nt ressed feeli i est;. | oss, of
appetite;! abd&FH”ﬁ‘le ?ﬁ"i ﬂ’tvﬁﬁkz)zgndn Wdsgean e ‘%\? p’éi‘gé@t tablgts usingm | i pi d
and | i popr ot ekﬂnhﬁ&%e)thdd@ﬁ)gﬁefsmﬁéﬁyu&q? id &r syRi foRfuBfiods&A e & dagtR!
serum chol esterol and total triglyceride level “in the treated group were

greater than mmusmgtcn@eomnaﬂptocgdlaaﬁp The score for normalizing or

i ncreasi ng HDL- C, vel t he sco reduci n scleroti.c I ndex in
the treated group %{Fsgl r?ﬂfﬂcﬁlé m@ﬁggr%w PRSEHSS 68 1 ~
Table 2 indi C@k@&téd‘@'&h @@mc Xbuezﬁts ls@eﬂag seﬁtoeﬂna&a t& Q[Hoh@l's (a% ! D§0°/§ hoved

ma~|l c~ desirabl e changes 1 n | evel s of TC, HDL- C, HDL-C
serum | evdl s nmakeﬂkwreﬂmhestémh@adfpvemgéﬁ@f e%ae@npkém@'ynﬁs, theenirhct canthe
superior to that Ji ao

basel i ne of T{'fseestdmﬁl %Varﬁg%]ﬁ%ngos "%m%-ﬁ%?? uIamorng asé?%ecc{] egpr?ﬁlf pre;dbgtel on
of TC and TG aﬁxte@nomsnﬁegexiiuaz@pi@ana caASufthér Hdlabn&nhewelunda ag/aC@ir@and NCr ease
nas observed ol raid (G405, 0.06-0°68 MBA) ancil iy, s Brovides an exceptionally > C | "
useful supplement at very low cost.
20 According to the invention, an "improved red rice” is produced by
fermentation using one or more natural or mutant strains of Monascus species, which
yield a fermentate with improved biological or nutritional properties, e.g., higher
hypocholesterolemic and hypotriglyceridemic activities than traditional red rice. The
improved red rice of the invention comprises Monascus purpureus Went mutant
25 strain M4027. 4028 and M4184. Several other strains can be used to achieve the
objectives of the invention (Chinese Microorganism Strain Index, 1992, China
Microorganism Collection Committee), as listed in the Table above.
Lovastatin in red rice may be extracted using 10 ml of 75% EtOH at ambient
temperature. The extract (2 ml) is treated with 1 ml 0.06 M NaOH in 75% EtOH for
30 30 min, then with 1 m! 0.06 N H,PO, (in 75% EtOH), and the mixture applied to a
C18 HPLC column (150 x 4.60 mm), and developed with 0.02 N H,PO, (in 70%

MeOH) to quantify the amount of lovastatin present.



Tabl e 3: Effects of Xuezhi kang capsule on patients with different abnornal

| evels serumlipid and Tipoprotein. '"I'"C (ng/6) TG (ng/g)11DL: C

(nb/ dl ) Par amet er <230 230- 300 >300 <230 230-300 >300 >45 35-45 <35Ché&MAR 2002
No. 732U645141112711 6111449Meanl87. 8261 . 8327. 1l 34. 3247. 6327. 3S6. 440. 15. 4Base
| i ne(nean)Dit~erencel20.5142.5169. 812. 7{iH1.4189.81 1.3t 41 5.4(4

weeks) changes! 10.9l 16.2121.3t 2120.8124.11 2.31 IU

17Di f f 130. 6157, 9186. |1 15..9181. 4] 149. 912 11 6.3 7. 2 :
weeks) (e:[uigggs 116. ﬁ%%f%&%f%dla‘s%\a@. (gitﬁ@'. Sé‘Png“FE‘ qr a&%??nafﬁl.‘%rrpar I son*
Xxokw Ak x (%ed&%&@i&&e&é@il%k%éiﬂﬁfrﬁi&ﬁh orhokre%:ru’i\iliacéa%a&owﬁeas@é,ue

decrease * P<0.01; ** 1'<0.001 vs baseline NN -s Tabl e 4:
L>"i cct oi ~?tineudtinghntnat dipsteddo cardimpassular sisg¢asep.oidalietns astoks, hgpertan€iane

No. ' Ti Poi A-1 | 3 =1/ BT .. . .
O oupBBasel {10 PO oRRgp U PRt 30nE (el of sk and papoeins, such a
5. 298, 0914) 214skr8 RAIRREAIR (e rce EHEIAEIGSds S o PofO( 2

I 18%. 330. 30 . (Y%Conpari son _ _
G oup30Basel isymprdity ©latedilto 2ies@ atliche-roéntpned disegsek a1d &8¢ddatddlwith podr 15. 9% . |

S~U. | 7( 1) 15%. | 1 tQ. .14(2).t 11 098 .\eeksl. 260..09 :
15. 9%. OgtO. )1%{ 9"4“%&55@?“.‘ ékﬁéi5255’(833“%’|°‘}2‘Z.“6%%§‘§)a"%%‘6.“6%§ ELE{‘E’F- P<0.0i : (3)

E<0- 001; vs. basel WQ@sddherdis®x@Rplet B cArdiValRlar Uisease @Rk Rlciufe Bubhrd @ N 0 O

limited to myocardial infarction. coronary heart disease, atherosclerosis,

10 arteriosclerosis. The present invention includes the treatment or prevention of
cerebrovascular disease such as stroke, memory loss due to stroke, and cerebral
thrombosis.

The present invention also encompasses a composition comprising a
therapeutically effective amount of a red rice product, for example 2-4 grams per day,

15 useful in humans for the treatment or prevention of hyperlipidemic disease, cardio-
vascular disease, cerebrovascular disease, hypertension, hypotension, diabetes. fatty
liver conditions, or obesity, or a combination thereof.

The present invention further encompasses a composition comprising a thera-
peutically effective amount of a red rice product, useful for the modulation of serum

20  lipid and lipoprotein levels in a human in need of therapy to maintain the lipid and
lipoprotein levels within a healthy normal range. In one embodiment of the invention,
the composition is adapted for use in the treatment or prevention of hypertriglycerid-
emia. In a preferred embodiment, such a composition is used for reducing serum

cholesterol and serum triglyceride levels in humans.

25 The present invention further encompasses a composition comprising a thera-
peutically effective amount of improved red rice product, useful for the treatment of
any one of the following symptoms: shortness of breath; asthenic breathing; lethargy;
dizziness; chronic headache; chest pain and tightness; heartache; loss of appetite; limb
swelling; tightness and distention.

30

Functions of Improved Red Rice

The improved red rice of the invention and preparations of the improved red



21 MAR 2002 31 Regarding the effect of Xuezikang on apolipoprotein as a- |

(apoA-~ and apolipoprotein B (apoB), the serumlevels of apoA-l in g
groups were raised after therapy. Statistical results show a signifi c1a AR 2002
difference in apoA-1 levels after a four week treatnment. ApoB | evels were

reduced sonewhat in both groups, however, jghese reductions are not
statistically significant. The treated group showed better inprovenent of
apol i poprotein B and apoA-1/apoB over the control. Wth respect to
rheol ogy, there were HOgni fi~ant changes to in bl ood EEY neatat L and
K-val ue in both groups affer t¢@&Hent (P<0.05-0.01 ). Hoy the treated
group showed better resulfs t B the control group (P<0.0f-0.01 ). 10 Al

i he foll ow ng Iabobatory te Wefore and
after therapy: blpod urea nltrogen (BUN); creatinpne: serum|glutamc

uri clinpgtally neani ngf ul
changes were fqdund af the end of the trial. 1 tients devel oped

a burning sensati op-iNg ach (six patients, enced
full ness in the s{gnhay
patient 0.3%. Al l\paYi

SS _
rflee patients, 0.9%, a di zzi ness (one
had previously finishe
synpt ons were spontaa€o

|, and all the
relieved without treatne w3 patients
suffered gastritis after taking Xuezhi kang and had to Ieave the trial. The

resul ts suggest that 20 Xuezhikang is a safe and effective drug for

agent - knoan NSt PR MMECE reai ci ne weeiebh lecBnsiSi ' ve cont rof

The efficacy ﬁ@@é&ttalﬁsxhh@olausabb&a@g d heRbepla6idA R aiaEn AAdkcibigher than

that in the control group (P<0.0 . Conparing the baseline, in

Xuezhi kang- trba‘taémlgr oup serum I eveI of high denS| ty li poprot e| n

chol esterol was 2~ Y0 an es to

triglyceride, | ow “ilg %Xﬁ'g‘g’tygt’ ﬂ%‘? g%otvgrrg? EA &{ 8‘?c8§§:tfaé9 oSN ndex

were reduced @Mnﬁ&@nﬁﬁmézéﬁpragnma/ofa&ftn&ﬁoa%ndxﬁswﬁwc\/&l iMeredsed W6itert! 6T0

observed that the higher e abnornmality of the |ipid and |ipoprotein serum
| evel , thé nothe smlawdtqompphedmﬁaellmméﬁ pthe|sasingidgomnpoipdsredices sermvel s can

B ey o AN 0 AL L ARSI PR R

K-val ue. Over didlestdrblssimhaisatebssighow that red rice was as a safe, ef~'ective

agent for nodul ating serum Lipid and |ipoprotein |evels. Red rice can al so
be used as a 21 ed m20§éﬂeﬂmnaeee%wea§ehwe4 wrirabhysHindepieard di sease
and cer ebr ovasgul @fadl ee&mgtui%ydt}x&%g L &4 &emaOQMA§§ <o BRb
because red rice not on significantly reduced plasma TC

At her oscllér osdseasn,dechatduﬁl iafastomplidbettsyhypeitsesiomnp laad paretrplodmbpdismosmbng i N as
a-1 level. 5 Eramle 4 - Human Cinical Trial Il In this clinical trial, 84
patients with W§‘Berl i pidem a, and 56 patients who were al so di agnosed W|th
at heroscl erosis were divided into two treatnment groups: a group treated

wi t h Xuezhi kang capsul es and a control group treated wi th Jiaogul an
tablets. I O M%rﬂqim_ﬂm_Mere di agnosed as hyperli pi dem' c follow ng the

criteria set forth trial t r eat ment
usi ng new Chi nese }%ﬁ %refem thy f%(l:oa pr?e’ld %@5@’%§gﬁtrtuea qﬁn}—%akf *th of
Chi na. Afier dirtirpsdieedvdsceisératrsiand stptommy. maedﬁsmnbd maﬂmmrmhaanmre

collected firompatients with abnormal lipid and |ipoprotein twce, two
weeks prior t@ise3se the msthodenl he penton eanake botsed ifer ProEntvg WplmentdR At er i a

ot/ 0y and ¢ P SR Sl MRAES R SHERRns) "V Canai oy
| i poprotein chol esThe mlverﬁttdialcna)mpaseﬁhaho@mfsumdt dhyperlipidemizrdiseaseral e <

40 mg/dl (1.04 rrrmI/Lz%fe mal e < 45 116 nmmUL) . Thes npt ons
i ncl uded: | i nBATEIOYRCHIBE disease /IRy tdl*ﬁeﬁij’v YREFSDHPRDSTS 8@'@5@8@&1%}' feel i ng

i n chest gl 0s I S Eﬁﬂ p [
whi ti sh 62r0 purﬁ% n%@ gﬁgﬁlﬁflgﬂgu ﬁ%kte}?gkéﬁ Atdzqglre % ﬁc;nélo?o F on
tongue: taut sIcorppmmyommetteétntaamnameacbmmdmgeadrmmstermgeo ﬂte}huufantahe syrrpt oms

i zed b dj.ti gnal d .lo
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ast henic breathing with physical activity



30 3 noderate (++) having nmedi um asthenic breathing with physical activity
4 severe (+++) having asthenic breathing at rest 21 MAR 2002 Linb
tightness 0 none 2 light 3 noderate 4 severe Chest tightness and pailrMAR 2002
none light 10 3 noderate often 4 severe 33 (-) no linb tightness (+) having
l'inb tightness occasionally (++) having nediti<rt linb tightness very often
(+++) having severe linb tightness (-) no chest tightness and pain (+)

havi ng chest tightness and pain occasionally (1-+) having nmedi um chest

ti ght ness ancP"Bg‘i‘% very (+++) having severe chest tightness and pain at

rest Loss of appet+ = = | i {++). 4 severe
20 Abdom nal di st emeiqg#nélr?g a%\%&ﬁfémn%a%e Sn'féﬂ‘gz’?%@piéﬁﬁgﬁ? B?[gf)?héa?r%l&er ate (++)
4 severe (++tjisddse cardéovaiculdidiseasegeeetitovascuaiat disedse hypbmearsival hypblendivwi ng
normal appetite, |l osing appeti%e tfyll4_; I /3Ioing appetite by 1/3 -112
| osi ng appet | #@MApIEPkEHERDIGSRIAHY [iVRT conditipns such ?fgéf% vefid§posiecabstiohen a y

havi ng this sl : i : : LRal.sdl ' nd.swel | i ng
30" 91 iR F50P R Rt K R AL A R SR AR L o
severity: |igftbdusobthe psest® invdiioat Fhe sredicd dfZh@Mvesticerie preftable used2d
Patients di agnosed by traditjonal  Chi neae medi C|cge accordi ngi to the above
10 synptoms, @Rl OBV ER hEPeRingh cpRdsia@nh o3soriated desses: wieh as diabeses.éml.  The
criteria for gxelsion of patients were as follows:

As used herein. examples of cardiovascular diseases may include myocardial

10 infarction, coronary heart disease. atherosclerosis. arteriosclerosis, and
cerebrovascular diseases or conditions, including stroke. cerebral thrombosis or
memory loss due to stroke.

The present invention also provides methods for modulating serum lipid and
lipoprotein levels in a human in need of lowering the lipid and lipoprotein levels to a

15 healthy normal range, which comprise administering to the human a therapeutically
effective amount of a red rice product, or compositions containing said product. In a
preferred embodiment, the method of the invention is used to reduce serum choles-
terol and serum triglyceride levels in a human. The methods of the invention are
particularly useful for the treatment of geriatric patients and postmenopausal women.

20 The present invention further provides methods for treating a human afflicted
by shortness of breath, asthenic breathing, lethargy, dizziness, chronic headache, loss
of appetite, limb swelling, tightness and distention, and abdominal distention, or a
combination thereof. which comprises administering to the human a therapeutically
effective amount of a red rice product. or compositions containing said product.

25 The preventive or therapeutic dose of traditional red rice or improved red rice
in the treatment or prevention of diseases and in the management of serum lipid and
lipoprotein levels will vary with the condition to be treated and the severity of the
condition to be treated. The dose, and perhaps the dose frequency, will also vary
according to the age, body weight, and response of the individual patient. In general,

30  the total daily dose range of red rice, for the conditions described herein, is from
about 0.1 g to about 5 g administered in single or divided doses orally. For examples a

preferred oral daily dose range should be from about 0.3 g to about 4 g, while most



a. nyocardial infarction, cerebrovascul ar di sease, severe wound or naj or
surgery during last half year; b. nephritic syndrone, hypothyroidism acute
and/ or chronic hepatobiliary 1 ~ disorder, diabetes, gout; c. famil i2dl MAR 200
hyper chol est erol em a (nonogeni c- hypercho-1esterolem a); d. secondary
hyperli pi dem a caused by other nedicationygfor instance: phenothiazine,

bet a- adrenergi ¢ bl ocki ng agents, corticosteroid, oral contraceptive: e.

tients wh d, oth | Qi | at dur i t he last_f Kk d 20
Pati ent s uo WRRERRPrPraceli feop R Abal ke BALOE 2.5 i kemBlRrwo
br east - f eedi RgyWRIRAch Sontdfing 9Y §oWeHI?ic@'n%"ﬁiﬂﬁkﬂorﬁl'f?t»ﬁ&@?ﬂa@tﬁ%ﬂ?? eand h.

hyl axi s syndrohe, and psychoSis. The total "nunber of patients enro d was
116. There wahepréfenpdidosntA course bitréatmentshoeld bgrad lgastainaleek® hatdyebet s i n t he
control group. No difference of distribution in age, sexg%nd course of

di sease wer e TEERFSAIY HRtSRetoREeR QUISIAS Hyrse fpges Ik 10 SAESiPRGPRATEN R tri al
vas condugt ednilelsfiifeltn e AP Furdliiclid ARLE had Rt it AfiEiRian! ARMciANE:
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twice a day. tkagngpiisiotdn gilldupw I3y ead ehin tooinkertupt, @djusi, aogthiaatetthdthgt s 30
(ShanXi factqry aof Chinese. H‘at ria pedica, |ot nunber: 940730) twi ce a day.
The course ofiMEPHURTHORWILIDARIHHY PRI EESPEHE: measur enents of serum |ipid

and |ipoprotein 'qvmoﬁlo%%c{?édf”'ﬁ&ttﬁ\?%ég@ﬂ iné%%omﬁ’co’fﬂ%seﬁe% & qrer formed

prior to the therapy, and at four weeks and at ei ght  weeks after therapy.
The safety t estgionelred ciondudnedellved oeepmddctaindnoeherethods ofusimsthbsey venous
bl ood sappl e was col |l ected; patients were not allowed to consune al cohol or
food with’a I‘Hr%ﬂ“cfsat content in the last nmeal. 5 The followi ng safety tests
wer e conducted: blood and urea nitrogen (BCJ1'); creatinine; serumglutamc
pyruvi c transam nase (SGPT) ALT); serum glucose; and creatinine kinase
(CK). Total deicam Supplemgnefise (TC), total serumtriglyceride (TG and high
density |i poprot ei;{:ﬁ chol es egol l,evel s were neasured to deter.m ne e~cacy.
Cther relevant cli rggrpﬂogl.eéﬁ QUFe Hie PLESGRY 1K eHOR PROBPBIE SME¥HPES e ar t
beat and 10 rithéd®ofabits RaBRoasIking MAvelDRbtdved Y&I BeelR6dictiad dideid/i cacy was
eval uated according to the criteria set forth in "Cinical trial

managenehi : (PpelemeptsdAgisech, theaedrane presiety Prasidechi sivdyad mathi aameangifers
rel eased by the ni f i f 1 e: I
Cymptonms ar e "BRPHITE AdnhaPby dERND Bl oFUAIA b1l WM irchicelsiestid o | an

90% and everiytrinib dertiofayioh 5. eloRagipeind rextrimsrdbadrsnochal stre sy REB or 2.

Ef ~' ective: Synptons are significantly relieved, i.e., .synptom score
reduced by 709¢BUeANGEEIAYEATY B AisAsyPRIcEeAts @0t videmesnsder nal | evel
but was i npr ks £ 1 BUE BPe RS PESES theldi 3oy 20%
2) reducing ‘?pég\%nhlg%%p%&r@gl@% lal%lh?l ?’C— Qﬂ%Lp%C}p&?I—%L C%ea%%%%%w? %@%‘Zéasi ng
HDL- C > 1@ nifidilly, @@ dietary sppriereenstan Byuget oorpreaed weglit@aiadr obesity, synpt om
score reduced..by, 30%69% Serumlipid .and |lipoprotein did no each nor nal
evel s but - e BRI URE SRPRIFBE R Cotteiting e ot groGisiiars Bariaularty Gt ng TC
at 109%R0% 2)rof @dURIeNY alFpdstAR6paM Al AN, DneldRAMg isiishléiGnd Bloufd be iy C >_
10% but QLO% 4) ingrgasﬁ’]g Aerapadal wiaén (0.14 mﬁn%fug). 2~ 4.

| nefficacy: Slapfarmat bestrfounwerks and canbeyset psgnangatly amaslaitbasisbdy dailyr y t est
paranmeters di d not. neet riteria, of effective s, AL the data were
subjected to Cis%dsifgotr? g%?“ttgﬁ§ﬁ9§€’%‘ft 5'alnn%‘ p§?f|f35’§ tabé)“{]let§ 52?‘,“ 4@1?%%5‘3?% test for
count i ng2slat eprefepdlyRibdut 1 236 aouneHeraneperndagn appropriate. Table ~ shows a
conmparison of the overall efficacy score of the two groups. 30 21 MAR
2002 36 Table S: CGeneral Ei ~cacy

G oupTot al Ca%ﬁé%reﬁ fectivel nprovenent | neffi cacyTreat ed8. ~392~137Cont
rol 3236419 Ri ysis: u=5.18, P<0.01 Conparison: X= =0.0 P>0.0~ The
total effcacy scorkhelphairhatetiticaibsdidigtappipompasitions bf theghesenttimentibhat of t he
control group (X --22.95) P<0.01). Table 6 %Rpws a conparison of ef~cacies
as defined byCOmMpEISe 2 A REeIFOBICLOF AR EXYRSH Hereyd; a3asuVsp@icgiepk and may also

30 contain a pharmaceutically acceptable carrier or excipient and, optionally, other
ingredients.

Other ingredients that can be incorporated into the dietary or pharmaceutical



Tabl e 6: Conparison of et~icacy Red

Ri ceCont r ol Synpt onsBef or eAf t er Vani sh%®Bef or eAf t er Vani sh

st at i sti csAst heni ¢351557.112650>0. 05br eat hi ngLi nbs 21 MAR 2002
tight 371656. 813746. 2>0. USQppr essed371656. 89544. 4f eel i ngi n chest Chest
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0on9455. 634Ut ongueThi ck-whi ti sh211623. 81164S. 5>0, 05f ur Thi ck-sl i my11827. 354U
WVN3NO GONpOSlSPIilSp?fé ?pmtgegggqmy@clude, but are not limited to, vitamins.
33.3string-1i - 3 S . ppery-fine28 16
42.99 8 11. 1§”§§%£@§¥%%€1§5€ %gﬁrﬁvéfe@%gé%s.Dfﬁ%éﬁ%{ﬂhﬁ&%%@%2002 39 The
per cent age ofcofpbiidohscontyrisirgred tiee cal beraduad idirsctdf wotfbedssy it @ams  as

di agnosed by traditional Chinese nmedicine in the treated group was nuch

hi gher than tkeserautcaliyeffestys amogm &l ped pregs ingrested dparg rarmpl maalshAngspect  of
pai n and oppr i ' : ' | te, . dl stention and

swel |'i ng on d@é?‘r%l%c&rggéitg%&g{é s%?‘fhatgle gﬁ?’t‘) [ seﬁggggjo%q? OéﬁAct% h’eo %‘Bﬁeg%c.e The

change in senypatugd af pbedsesfedel | evel is shown in Table 7. Table 7:
Change in serumtotal cholesterol |evel G oupAbngrmal Case No.
Cur eReduct i on >20%ReRASHIAHA of the PoesRRdN¥ENtieR suitable for oral administration may be

<10%lr eat ed76~-39~ | di LS ~YF 7..B> Efficacy
ratio: X - :%é‘gs.g@%%éﬁe%éﬁ'ﬁ%g&@éﬁab%ﬁﬁ%%ﬁgtgborrgébﬁ?tg‘reagtb(??ng%ngrg % educi ng
total serum gh@le@sintriedlamotiviedf 4 rRdirive ptaduat, @sla gowder avegrenudescad &ra dohaidnt hat
in the control group. The change in _serumtotal triglyceride level is shown
i n=Tabl el®.  PiBISESPENsieR Hheaqueousdiqmd.adtoarayecny | igids 3nRil-Inaky@ier emulsion.

G oupAbnor maly,. » water-in-oil liquid emulsion. In general, the compositions are prepared by uni-

formly and intimately admixing the active ingredient with liquid carriers or finely
divided solid carriers or both, and then, if necessary, shaping the product into the
desired presentation.

15 The compositions of the present invention may additionally include binding
agents (e.g., pregelatinized maize starch, polyvinylpyrrolidone or hydroxypropyl
methylcellulose); binders or fillers (e.g., lactose, pentosan, microcrystalline cellulose
or calcium hydrogen phosphate); lubricants (e.g., magnesium stearate, talc or silica);
disintegrants (e.g., potato starch or sodium starch glycolate); or wetting agents (e.g.,

20 sodium lauryl sulphate). The tablets or capsules can be coated by methods well
known in the art.

Liquid preparations for oral administration can take the form of, for example,
solutions, syrups or suspensions, or they can be presented as a dry product for

constitution with water or other suitable vehicle before use. Such liquid preparations

[19]
(]

can be prepared by conventional means with pharmaceutically acceptable additives
such as suspending agents (e.g., sorbitol syrup, cellulose derivatives or hydrogenated
edible fats), emulsifying agents (e.g.. lecithin or acacia), nonaqueous vehicles (e.g.,
almond oil, oily esters, ethyl alcohol or fractionated vegetable oils), and preservatives
(e.g., methyl or propyl-p-hydroxybenzoates or sorbic acid). The preparations can also
30  be made to resemble foods, containing buffer salts, flavoring, coloring and
sweetening agents as appropriate.

Any dosage form may be employed for providing the patient with an effective



Case No. CureReduction >20%Reducti on 10-20%Reduction <
10%Jreated3520259CbntroI136214 Ridit Analysis: u=0.53 P>0.05 Efficacy
ratio: X - = 0.007, P<0.05, vs. control No significant difference i2d MR200?
scores for curing or reducing the serumtotal triglyceride |evel was
observed between the two groups. The changg in high density

| i poprotein-chol esterol level is shown in Table 9. 21 MAR 2002 40 Tabl e
9: Change in HDL-C els. . . .

Abnoci rtal (>49 %agf‘eﬁlégﬁﬁepi‘bcﬁﬁé%‘iﬂff | BRkea RMsIRErdL Bl e caas sn Sipsasinns o
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ratio: ' = COﬂtI’O A simlar |cacy norn'a |Z|ng

or increasi ngtablBts—dﬁdIcapmleswa;sresfemuﬁrd maost bd)\talntagempxal dbadgeamitfoshansviidte
changes in Atherosc rotic l.ndex which is tg ratio of (TC- HDL-C)/HDL-C.
Tabl e 10: Cha??é@s ¥ ﬁxp@'nmn@g camsfs 3s described above are employed. In addition to

R i i ey R S i e
rati o: X - = 25 BdadrRlsBiddd by sontmblad reiéasd heankatHowevet,ahd modtbrefodedataes t hat

the both the Xuezh| kang-treated and control groups inproved HDL-C serum
| evel s mar kedfQ)id PreRarations afe SRRSSs of Xuezh| kang was found to be superior

rogul ating serum || Sa ERE T Eas Yty Farog M AR Bl
Regul at i n6 Cf vgbtonemoxuezhiskgnibgmdiestsr Gomprepsed tabriets Imapdqn podpared byXt S)
o e O UL T P I [ PR TC e o
f86.82435. 3t 4. 8RAIL DpddithBly HxOH withh BKEH JuBracdin® ik Rlueh sl hedve o9 Ot 9
dispersing agent. Most preferably, the composition is a capsule containing 0.3 g of
red rice in powder form.
The invention is further defined by reference to the following examples
15 describing in detail the human clinical trials conducted to study the efficacy and
safety of red rice. It will be apparent to those skilled in the art that many
modifications, both to materials and methods, may be practiced which are within the
scope of this invention.
The invention will be further described in the following examples, which do

20  are intended to provide further description of the invention, and are not intended to

limit the scope of the claim.

Example | - Preparation of Red Rice Cultures

(A)  Aliquid strain culture fluid was prepared containing 2-4% glucose, 3-5

[3%]
W

% glycerine, 0-3% thick beef juice, 0.8-1.6% peptone. 0-3% yeast extract powder,
0.1% KH,PO,. and 0.05% MgSO,-7H,0 and water. Two media were prepared, the
first containing 2% glucose, 3% glycerine, 1.5% thick beef juice, 0.8% peptone, 3%
yeast extract powder. 0.1% KH,PO,, and 0.05% MgSO,-7H,0 in water, and the
second containing 4% malt juice or potato juice, 8% sugar, 1.5% yeast extract

30 powder, 3% thick beef juice, and water. The pH was adjusted to 3.5 using acetic acid.
For each 50 ml of culture fluid, 100 g of polished round-grained nonglutinous rice

was added, and the media were sterilized in steam at 121 °C. The mixture was cooled
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TG significant]y. Xuezhikang therapy was found to regulate TC, LDL-C nore
ef fectivel y tiHure Mas s§rtizesd at aghrigmipgrature CWGnk2 £ e deied uaderna vakunmer hi kang

h di § £ ' | | pi ' in. . Table 12:
G ooty Romid BB Bl SF 08 mBH, e doRidkr BREnch BAPE B kinles of . i
l'ipid and Iimpgfdacmhzmyss%( my/1;) TG (ng/g) 11DL-C (m-;

/ dl') Par amet er <230230- 300>300230230- 300>300>4S3S- 4S<3SCase
No. 86016492015551 7B2 Me alternatively, culture fluid containing 4% malt juice or potato juice.

wpoks) 174. | 425k % Suchisk e s rlue s RS Rt Loy v 1 6

1117. 6214. 051ik6d 2R8I BR fthtRtation, (Rere@dltidg prdudiBrasericajidd B6inP3208e,21t
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| 9. 531241931 198hangh se rgd gige oyas diegapd fudly mikeDW1th gpEeAtgshiices oypye bean powder *x

"+ P<0.0L; * 400 Q015 AGATSE B hereabbe® Rt @ BlyueedndBB3402 44 The

hi gher basel ine I'n the serum the nor e on IS achi eved
after using Jpesizionkeasglerilibed. r Bisenixsure meiis cadled td3-4@ Heasthier imculatedayitand
the xore of elfOf-i(? %ﬁ:%ql\ﬁ% rl\ﬁonascus strain (CGMCC No. 0272), fermented at 30-34°C for 34
days and at 23-25°C for over 15 days. The mixture was sterilized at 100-121°C and
15 dried under vacuum. This red rice product was ground and tablets were produced.
(C) Another medium was prepared using 4% malt juice, 6% malt sugar, 1%
yeast extract powder. 6% peptone and water (pH =3). Soya-bean powder (15 g) and
culture fluid (50 ml) was added to each 100 g of polished round-grained nonglutinous
rice. The mixture was sterilized at 121°C and then inoculated with Monascus ruber
20  AS 3.549 (20 ml). Fermentation was carried out at 25°C for over 9 days. After
sterilization, the mixture was dried at 80°C.
The Red Rice was further processed into concentrates using alcohol (75%)
extraction twice. After evaporation under vacuum, the concentrated substance was

obtained and the alcohol was recovered. The resulting concentrated substance

contained approximately 25 mg lovastatin per gram red rice, and was used as raw

3]
wh

material for the production of the capsules or tablets.

(D) Another culture fluid was prepared containing 4% malt juice,
approximately 8% sugar, 2% yeast extract powder, 5% thick beef juice and water (pH
=3). Culture fluid (50 ml) was added to each 100 g of rice and the mixture was

30  sterilized in steam at 121°C. After cooling below 40°C, the mixture was inoculated
with Monascus albidus (CGMCC No. 0317) and then fermented at 25°C for over 12
days. The mixture was sterilized and then dried. This Red Rice preparation was
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Sato AS 3.569, AS 3.1098, AS 3.2091, AS 3.2093, AS 3.2| | FFI 05035 in a

culture medi Werdizedin %F%aﬂ%lﬂr@n@\ﬂ%dsai d culture nediumto provide a

solid residue; and sterilizin OVId sal red rice
product. 3. The co(r(f-géA’s“\r (‘)‘ﬁnggs ﬁ?& grr%%%eag &‘:}g’? %ng/z‘;’l%g CE@%? fR?ﬁ hapee.
conprises: ex§%aGidrNgs%aeskt eetradd pb%bldﬂG%’\pdplfbrﬁtahdﬂﬁher (ﬁH =A3)rr6tmw of or

pr oduci ng inproved red rice, said nmethod conprises: f{(ﬁr ovid

| ovast at £9- prioderOraraks rawderand 80mhofcuturethed presnadded ‘QSaCh 1%)(18 fmmillgk oups
consi sting OfTﬂ\ébr@:%?}%%%vNag'_ségg?&; i Ratn D21 98] cholelfRH 2% A1y @eghem

CGMCC No. 0315, Monascus paxii Lingels e| m
Monascus f ul iigba:m:stud;wﬁhtl\domﬁc@s ;ﬁﬁ@us(ASBM_‘ﬂie&ndASltBrea@QZS QferaveOB3, AS

3.21 34, |FFI 503 culturln I\/b 5 rain.in,a culture nmedi um
conprising ri ?hea ‘%Wﬁé\‘aét 2 gﬁ'ﬁ a‘f&egﬂﬁﬁr%‘@cméf'aa peri od
of about 2 toeabetburedr 6RY§°¢0 pr ovr de cr ude red yeast rice; and drying

said crude red rice to provide inproved red rice.

25 (H) A medium was prepared containing 4% potato juice, 7% sugar, 8%
peptone and water (pH = 3). Culture fluid (60 ml) was added to each 100 g of rice,
and the mixture was sterilized at 121°C. After cooling to a temperature below 40°C,
the mixture was inoculated with Monascus pubigerus Sato (AS 3.4445), and then
cultured at 30-34°C for 3 days. The temperature was lowered to 25°C and culturing

30  was continued for over 9 days. The mixture was sterilized in steam at 121°C and
dried at 80°C.

() A medium was prepared containing 5% soya bean milk, 5% glucose, 2%



5. The method of claim4, wherein said culture nmediumfurther conprises:
about 2% to about 6% sugar; about 2% to about 7% additional carbon source
sel ected fromthe group consisting of glycerine, malt, potato juice? 1aM@Rul0]
0% to about 3% peptone; about 0% to about 3% thick beef juice; and about 2%
to about 4% defoaner. 6. The nmethod of clgim4, wherein said strain is
cultured at about 30 to about 34 C for about 2 to about 4 days, and is then
cultured at about 20 Cto a C for at |east Q ays The

et hod of -l e8P Palsro ey Beseplond and FERE (BT 20h, CuliEmid a0d T o
rice with an g gkk%E'QJ!deEQb@ﬁdfpmngOM&\/an%eafﬂxe&xGW|steﬁ¥i§é<ﬁ§1ts,tea?rpg 19 ¥& N9
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product as clal in claim10 wherein the red rice fermentatl on product S
produced fr omtertiged grsweam att i20 ACahd shen| drid tat 8G7€.| ovast at i n- pr odum ng
Monascus strain. {2?% r.ed rlcefergecntauon roduct .as clained in claim 10

or claim11l wherei Hieqd T M35 BIFRETEH COPatRNg 17q St Ui &y garffé’rﬁeﬁfﬁe group
consi st ng_ofe JAQGBALAInd \id¥ G S0 SIRIARRLY SRS dlk E98RmA diRR! Lensi on.

hypot ensi on, atherosclerosis and arterioscl erosis.
f er ment at i on flrdthdonl) fere addedito cadhel Ofrgenfese mﬂmrmmneamsmnbiedsn sBhE,

cerebral, thro red ri f 1Q roduct for.use in the
prevent i ”‘é’?é(’g n‘%&‘fr 6P '?%{%%/‘emwa?mggﬂa '*0 R:s eﬁ“‘é“ﬁﬁ?‘?‘&ﬁmc’fﬁlate red
rice fer rrent ahtrpmomgadyﬁmgfr@rsuysao {AS 55897, s feh @OIr@Ed §te301w7d"&lr%sfa?£ ol and
triglyceride levels to normal levels in a human. 16. A pharmaceutical or

nutritional flhernemparatare w@erlowe@&lttpﬁg--él 6\aad eultyginawassieotingaddondvead/ or

glyceride le said_ formul at. n tive amount of a red
rice product c@kﬁ aTW?éH xtt)vet»\ﬁ\ésﬁglﬁ a%‘ﬁl @anaedn under vacuum at 68
80°C.
15 (K) A medium was prepared containing 3% malt juice. 5% sugar, 6% thick

beef juice and water (pH = 3). Culture fluid (80 ml) was added to each 100 g of rice,
and the mixture was sterilized in steam at 121°C. After cooling to a temperature
below 40°C. the mixture was inoculated with Monascus fuliginosus Sato (AS
3.1098), and then cultured at 30-34°C for 3 days. The temperature was lowered to
20 23-25°C and culturing continued for over 9 days. The mixture was sterilized in steam

at 121°C and dried at a temperature of 80°C.

(L) The following procedures were used for large scale fermentation:

(1) Soaking the rice: Rice (500 kg) was placed in several layers of baskets.

The chaff was cleaned in water, and the rice soaked in water for 16-24 hours. The
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rice was dredged from the water and dried (the content of water is approximately 22-
24%).

(2) Steaming the rice: Dried rice was poured into a rice steamer and steamed
for 50-70 minutes. The steamed rice was spread out on a bamboo mat or in baskets,
dispersed, and cooled to a temperature below 40°C. The rice was then inoculated
30 with approximately 20 kg of solid Monascus strain and 2.5-3 kg of acetic acid and
stirred.

(3) Fermentation: For the first 3 days, the rice was turned over several times



according to claim4, and a pharnmaceutically acceptabl e excipient. 47 2.
~ MAR 17. The fornulation of claim 16, wherein said fornulation conprises
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In acute toxicity studies, a LD,, value cannot be determined. The highest

tolerance dose of red rice in mice is over 16 g/kg, which is 533 times over the dose
used in clinical treatment. Moreover, in other experiments, rats were continuously

force-fed red rice for four months: no rats died or showed toxic symptoms due to this
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drug. Hematological indices, main viscera indices, blood biological indices, routine
uroscopy and pathological examination did not show any differences between

experimental groups and control groups.

Example 3 - Human Clinical Study [
30 The following two examples contain the methodologies and results of two

human clinical trials that were carried out in China. The trials were designed to

determine the efficacy of a red rice product in modulating circulating serum lipid and
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dE9L910% h& ()-7 "10% h& ()-&3110% h h& ()-("10% & ()-s' 1 10%
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h& nglbxllw for the study. Only patients who met the following criteria were enrolled in
the trial: total serum cholesterol (TC)>230 mg/dl (5.95 mmol/L) and triglyceride
15 (TG)>200 mg/dl (>2.26 mmol/L/L). High density lipoprotein cholesterol (HDL-C)
was also considered as a reference; male < 40 mg/dl (1.04 mmol/L), female < 45
mg/dl (1.16 mmol/L). All patients were diagnosed as deficient in the function of the
spleen and having excess expectoration by traditional Chinese medicine. The patients
also had the following symptoms: limb weakness; asthenic breathing; pain and
20  oppressed feeling in chest; loss of appetite; distention and swelling on gastric region;
whitish or purple dots on the tongue; thick-white or thick-slimy fur on the tongue;
taut-slippery or hesitant-weak pulse.
Patients who had the following disorder or disease were excluded from the
trial: myocardial infarction; cerebrovascular disease; severe wound or major surgery
25 during the past half year; nephritic syndrome; hypothyroidism; acute and/or chronic
hepatobiliary disorder; diabetes; gout; general allergic reactions; and psychosis.
The total number of patients enrolled was 446. In the group treated with red
rice, there were 188 male and 126 female patients. The ratio of male versus female
was 1.38:1 and the average age was 56.0 = 9 years old. There were 73 male and 45
30  female patients in the control group. The ratio of male versus female was 1.49:1 and
average age was 56.4 £ 9.1 years old. Between the two groups, there was no differ-

ence (P>0.05) found in baseline parameters including age, sex and course of disease,
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medica" released by the Ministry of Health of China as follows:
20 1. Cure: All symptoms were eliminated or a reduction of the total symptom

score by more than 90%, and a return of all laboratory test parameters to normal.

2. Effective: Symptoms were significantly relieved, i.e., symptom score
reduced by 70%-89%. Serum lipid and lipoprotein did not reach normal, but were
improved in one of the following respects: 1) reducing TC > 20%,; 2) reducing TG >
40%; 3) reducing (TC-HDL-CYHDL-C 2 20%,; 4) increasing HDL-C >10 mg/dl.

3. Improvement: symptoms were relieved, i.e., symptom score reduced by
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30%-69%. Serum lipid and lipoprotein levels were not normal but were improved in
one of the following respects: 1) reducing TC at 10%-20%,; 2) reducing TG 220%
but <40%,; 3) reducing (TC-HDL-C) /HDL-C 210% but <20%,; 4) increasing HDL-C
30 >4 mg/dl (0.14 mmol/L but <10 mg/dl.
4. Inefficacy: Symptom score was reduced by less than 30%, and the

laboratory test parameters did not meet the criteria of effectiveness.
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10%"& ()-2\n 10%"& ()-2#3 \n 10%"& ()-2hD, 4\n 10% "#3 \n 10%"&;&)-2\n
10% " & ()-2\n 10%"& ()-2\n 10% " & ()-2#3 KG 4\n 10% "##3 \n 10% " &2 (| )MAR\2B()?
10%"& ()-2\n 10%"& ()-2\n 10% "& ()-2\n 10% "& ()-2cC 4\n 10% "\ n

10%"& ()-2\n 10%"& ()-2\n 10%"& ()-2\n 10%"& ()-2\n 10%"& ()-2\n
10% " & ()-2dD, 4\n 10% "\n 10%"& ()-2\n 3% "& ()-2\n 10%"& ()-2\n

10% " & ()-2)\n 10% " & ()-2#3 cG+a\n 10%"& ()-2\n 10%"& ()-2\n

10%"& ()-2\n Table 1 shows a comparison of overall efficacy. The score for the group which

received red rice (treated group) was much higher than that in the control group
(X*=9.7, P<0.001).

The percentage of patients in the treated group who reported the elimination of

W

symptoms diagnosed by traditional Chinese medicine was much higher than that in

the control group (p<0.05 -0.001). Those symptoms were: condition of tongue

(whitish or purple dots on the tongue; thick-slimy fur); pulse (slippery-taut or

hesitant-weak); oppressed feeling in chest; loss of appetite; abdominal distention and

swelling.

10 With respect to serum lipid and lipoprotein level, the efficacy scores for curing
or reducing total serum cholesterol and total triglyceride level in the treated group
were greater than that in the control group. The score for normalizing or increasing
HDL-C, level and the score for reducing Atherosclerotic Index in the treated group
were also much better than the control (P<0.001).

15 Table 2 indicates that both Xuezhikang-treated and control groups showed
magkegd g{esirable changes in the levels of TC, TG, (TC - HDL-C)Y/HDL-C, HDL-C
serum levels markedly. The effectiveness of Xuezhikang was found to be superior to
that of Jiaogulan.

It was also observed that the higher the baseline of TC and TG in the serum,

20  the more effective is the reduction of TC and TG after using Xuezhikang. As for

HDL-C level, a greater increase was observed after treatment in patients who had a

lower starting baseline.
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10%"& ()-2\n 10% " & ()-2ij klnrsdHO4\n 10% " & (\n 10%"& ()-2\n
10%"& ()-2\n 10%"& ()-2\n 10% " & ()-2#3 \n 10% "& ()-2stuvy{|d@4\n 10%3
\n 10%"& ()-2\n 10%"& ()-2\n 10%"& ()-2\n 10% " & ()-2#3 | pL, 4\'n 21 MAR 200
10%"& ()-2#3 \n 10%"& ()-2\n 10%"& ()-2\n 10%"& ()-2\n 10%"& ()-2\n
10%::&: ()-21 P44\ n 'Z'LO%"&' ()-2\n 'Z'LO%"&' ()éf\ n 10% " & ()-?#IB \n
10%"& ()-2\n 10%"& ()-2\n 10% " & ()-2cC44\n 10%n 10% " & ()-2\n
10%"& ()-2\n 10% " & ()-2#3 \n 10%"& ()-2\n 10% " & ()-2gK44\n 10% n
10% " & ()-2\n 10% R@a(n;mmlw effect of Xuezikang on apolipoprotein’as a-I (apoA-I) and apo-
lipoprotein B (apoB). the serum levels of apoA-I in both groups were raised after
therapy. Statistical results show a significant difference in apoA-I levels after a four
week treatment. ApoB levels were reduced somewhat in both groups, however. these
5 reductions are not statistically significant. The treated group showed better
improvement of apolipoprotein B and apoA-l/apoB over the control.
With respect to rheology, there were significant changes to in blood
sedimentation and K-value in both groups after treatment (P<0.05-0.01). However,
the treated group showed better results than the control group (P<0.05-0.01).
10 All 446 patients were subjected to the following laboratory tests before and
after therapy: blood urea nitrogen (BUN); creatinine: serum glutamic pyruvic
transaminase (SGPT, ALT); serum glucose; and creatinine kinase (CK); and routine
examination of blood and urine. No clinically meaningful changes were found at the
end of the trial.
15 Several patients developed a burning sensation in the stomach (six patients,
1.8%), experienced fullness in the stomach (three patients, 0.9%), and suffered
dizziness (one patient 0.3%). All patients had previously finished the trial, and all the
symptoms were spontaneously relieved without treatment. Two patients suffered
gastritis after taking Xuezhikang and had to leave the trial. The results suggest that
20 Xuezhikang is a safe and effective drug for lowering serum lipids and triglycerides.
In this trial, a lipid regulating agent known in traditional Chinese medicine
was used as a positive control. The efficacy score in the Xuezhikang-treated group

was much higher than that in the control group (P<0.001). Comparing the baseline, in

Xuezhikang-treated group, serum level of high density lipoprotein cholesterol was

tJ
h

elevated by 19.6% and total cholesterol, total triglyceride, low density lipoprotein
cholesterol and Atherosclerosis Index were reduced by 23%, 36.5%, 28.5% and
34.2%, respectively. It was also observed that the higher the abnormality of the lipid
and lipoprotein serum level, the more dramatic the modulation of lipid and lipoprotein
levels can be achieved by Xuezhikang therapy. Xuezhikang can also reduce

30  apolipoprotein B level, blood sedimentation and blood sedimentation K-value.
Overall, the results show that red rice was as a safe, effective agent for

modulating serum lipid and lipoprotein levels. Red rice can also be used as a



10% " & ()-2\n 10%"& ()-2#3 \n 10%"& ()-2=0410_" L[610%"& ()-

L,10%"& ()- LO,10%"& ()- L10%"& ()-\n 10% " &() 2#3

#qUB10t / 1097#8& () -t/ 109%#8& () -t/ 109%#8& ()-t/ 109%7#& () -t/ 109%#& ()- 21 MAR 2007
L109G#& ()-10_"10_"#$/ 01231 PAqUS1t/ 10947#& () -t/ 109G#& ()-(;cz &

9% *.t/100a#8& ()-t7109G#& ()-t/ 109F#& () - 3b;

CDLMILQUS1t / 1007#& (t/lOW#& ()-t/109#& () -t/ 109F#& () -t/ 109T#& () -t/ 109a#

L L b e sl 1 o

04 *. (t/109G# ( 2 01,@:/@7 t/ 109G7#& (
) -t/ 109G#& (?ﬁyf%‘g%‘/’a{ei“% )-t/f&ﬁ'/as#u&b%&te/%%éﬁg&é) T qttg/ 1igale )“?) t/ 109 #&
"()- %/ 10%#&ldsmat TA, NG &8 A)hetostiBfdgtsdhdox, burzaldo markedly raised plasma

% *.1L,qt/10%# t/ 100a# &

04 * . t/18%#&3@3?%&@9%&3%?%%7V5bw§§& ()-_2qt/10% / 1097#& () -t/ 1097#& ()-t/1
00F#& () -4/ 1007#& () -t/ 1007#& ()-t/ 10%7#& ()-hH(qt/ 100#& ()-t/ 100a#& ()-t/
10997#& ()-t/ 109G7#& ()-t/ 109G7#& ()-;cz &

04 * &EM (‘Jﬁﬂ (l

(ﬁ* t)lgg/a;g() t/i/%ﬁj?;& mmawf/gﬁé )CZ>§LO\/\Yd 1097 #&' () t/ 109
#8 () -t/ 109G#& () lflﬁﬁ)ﬁ)af#gl(ﬂyal HRAIIPRE }h"tlbipfé‘w mﬁ?%ﬁ peathe M #E ()
(%Ii 18%‘74;5‘/ (1)0 (%!#?&]cg( %&d@n‘tﬁ ét%gr@ﬁg(’og& vf&é@iﬁcﬁé‘ ifitb- m67tre§‘tment groups: a group

04 *. t/ 10VTH#& t(e)aeeﬂ/mopxxmh(lgang/camm#enc(;eomcpl/gmwmateﬁow#&a@mmmm&#& ()-t

/ 10%#& t/ 10(%7 t/ 10%#&' W#& 09 W#&
L 2ommad D)t T ooealkbdicnis ern diaghdsed o Byaeripitdints llbidbacnha et b ()
Cz & % * -t / 1%‘@&&1‘11(:3.1 thél]fgﬂa%&néa[ th"%&?‘{%ﬁé‘m@ t'reatment USI new Chlnese matena

& 2qt/ 109@#t | L0SG#& () -t/ 1097#& () O #& () -t/ L0Y%#& () -t/ 10%#& ()-t/10
WTHE () - & (04@1&( qtlkaﬁed/@#&ie(l\)hmmmf&bmlthprhm@fVﬂf&r@)etaryIGVE#&r(w}'G to 1097 #&

AQ* t ioog;a?&* )‘“E’? %}%ﬁ% SFF%%%‘&] Wﬁ%ﬁﬁ%ﬁ’?%!&@d@?dtllow;#&

() -t/ 109 #& (lipobfotEf@ide (Mwemafg#& t6)thé&x&9°@ﬁi§« paliedtsiuiib/md WeBlibwing/ 1097 #&
") - t/lOW#&(thllof%?#& t/lO/&#&g cz & W*. ! cH

yglooa& 13 - &tc,m@w#@e gl)mllgcim&he trial: total serum cholesterol (TC)>%3O mg/dl (5.95

') 10% e () b el dade OV gl Al e dnifpiigapfendih
6& () - &depS&\hbk&l@rdli(EHDLJ@P/@&&lio)coﬁs@erEﬂ%arSﬁ'&eﬁ&e thal? Q40-B/A&l1 (1).04

ts10% ~8t & () - 10% ~8t & ()-10 610 6LKWKYZ| [ NA41010, ~8, 10, ~8, 10, ~8,
V' 110% ~8, &r(uymm ferpale s445gng/di §l.16mmolbds-g & () M st 10907& () -M

t"10% ~8t & ()-9Zn D3109%&

)-D310W&'()§%)310W&H%%)-t %??’10/&9%6-&@%%{%@ ' gtl/‘ag‘%%n&%%gf@gg() Gl (
| e{ W' . 72!3D3]diﬁzf&s(e)i fERihEYE, chdst; mwapge)n&m;ﬁmmﬁ%&d@emgw@a@e@gm%& ()-D
3109&' () - D3LOY& 1Q% 3D3109 0%& 10% %+, 0178<r] CD31
00! ()()Dalo%e* R “59&6316%2# e pr BHIOSERY i SIS Y L 0%
() - D310%& () p E’ééltant-we

r] CD3109D310% () &D310%& ( ) - )D310%& () - D3109%& () - D310%& () -G

| e{ W¢' . 23TX[ _cf g~6iHeGSferity of the symptoms as recognized by traditional Chinese Medicine

| e{ W' . ?3D310%&’ 8%7 Of%/ﬁ“\g ' DB10%& () - D310%& () - D310%& () - gl r x~hNAD310%&
()-D310%&' () -18% &%(335 QG¥& () - D310%& () - D310%& () - D310%& () D310%& () - 0Z
E04D3109%&% () - D310%&’ () - D310%& () - D3109%&' () - G

| e{ Wt . 23DB10%& () - D310%& () - 94D3G

| e{ W' . ?3) D3 1siEenig bemhiveg’ () - D310%& () - D310%& () - D310%& () - D310%& () -}hS>D

3GD310%& Dslofy 7 10%& D3109%&' () - D31
0%&' () - D3(12)%& () - (}héégeas(lzw () - D3(12)%§3 %&dﬁﬁ‘g ODg)lofVe& () - ()

| e{ W# . ?3D310%&’ ()7L~d} NighD3GD310%&) () - D310 DR DERsthEniOdiAUBnE )w@i@h%l() D31
0%& () - D310%& () - D310%& () - ydO hS>D3GD310%& () - D310%& () - DB10%& () - D310%& (
) - D310%&' ()- D310%& ()-G{ |e{W¢' .23 'cl/hSDFEHYRY ()-' D310% ()- G

30 3 moderate (++) having medium asthenic breathing with
physical activity

4 severe (+++) having asthenic breathing at rest
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Pulse condition
0 normal )

] abnormal +)

Symptom seventy: light: score < 12
moderate: score 12-20

severe: score > 20

Patients diagnosed by traditional Chinese medicine according to the above
symptoms, and patients with primary hyperlipidemia were enrolled.

The criteria for exclusion of patients were as follows:

a. myocardial infarction, cerebrovascular disease, severe wound or major
surgery during last half year;

b. nephritic syndrome, hypothyroidism, acute and/or chronic hepatobiliary
disorder. diabetes, gout;

c. familial hypercholesterolemia (monogenic-hypercho-lesterolemia);

d. secondary hyperlipidemia caused by other medication, for instance:
phenothiazine, beta-adrenergic blocking agents, corticosteroid, oral contraceptive:

e. patients who used other lipid modulators during the last four weeks and
patients using heparin or were on thyroidization;

f. pregnant and breast-feeding women;

g. patients with disorder of the other organs; and

h. hylaxis syndrome, and psychosis.

The total number of patients enrolled was 116. There were 84 patients in the
treated group and 32 patients in the control group. No difference of distribution in
age, sex and course of disease were found between the two groups.

A randomized single-blind trial was conducted with two groups. The treated
group (84 cases) took two Xuezhikang capsules (i.e., a red rice product of the present
invention) twice a day. The control group (32 cases) took three Jiaogulan tablets
(ShanXi factory of Chinese materia medica, lot number: 940730) twice a day. The
course of treatment was eight weeks.

The measurements of serum lipid and lipoprotein levels and other scoring



Y] © sS3/40"10% 7& ()-q"10% 7& ()-q"10% 7& ()-/K 4"q"10% 7& ()-q" 10%

7& ()-> ¢ f hi gt 0S3/49"10% 7& ()-q"10% 7& ()-/K 4"q"10% 7& ()-%"10%
7& ()-9"10% 7& ()-t v x z } ~ O4/409"10% 7& ()-/K 4"q"10% 7& () - q" ZdoMAR 2002
7& ()-q"10% 7& ()-q"10% 7& ()- *q| [ NAMA10#10#10#4 qs 10%t& ()- ql0%t& () -
q10%t& ()- ql0%#& ()- q@LO%t& ()-kQ 4; 35

were performed prior to the therapy, and at four weeks and at eight weeks after
therapy. The safety tests were conducted before and after therapy. A fasting venous
blood sample was collected; patients were not allowed to consume alcohol or food
with a high fat content in the last meal.

5 The following safety tests were conducted: blood and urea nitrogen (BUN);
creatinine; serum glutamic pyruvic transaminase (SGPT, ALT); serum glucose; and
creatinine kinase (CK). Total serum cholesterol (TC), total serum triglyceride (TG)
and high density lipoprotein cholesterol levels were measured to determine efficacy.
Other relevant clinical sign such as weight, high blood pressure. heart beat and

10 rhythm, and hepatospleno-palpation were recorded.

Efficacy was evaluated according to the criteria set forth in “Clinical trial
management: hyperlipidemia treatment using new Chinese materia medica” released
by the Ministry of Health of China as follows:

1. Cure: All symptoms are eliminated or the total symptom score reduced by

15 more than 90%,; and every laboratory tested parameters reached normal levels.

2. Effective: Symptoms are significantly relieved, i.e., symptom score
reduced by 70%-89%. Serum lipid and lipoprotein do not reach normal level but was
improved in one of the following respects: 1) reducing TC 2 20%; 2) reducing TG 2
40%,; 3) reducing (TC- HDL-C)-/HDL-C > 20%; 4) increasing HDL-C > 10 mg/dl.

20 3. Improvement: Symptoms are relieved, i.e., symptom score reduced by
30%-69%. Serum lipid and lipoprotein did not reach normal levels but were
improved in one of the following respects: 1) reducing TC at 10%-20%,; 2) reducing
TG 2 20% but <40%s; 3) reducing (TC-HDL-C) /HDL-C > 10% but <20%; 4)
increasing HDL-C >4 mg/dl (0.14 m mmol/L).

[
w

4. Inefficacy: Symptom score was reduced by less than 30% and laboratory
test parameters did not meet the criteria of effectiveness.

All the data were subjected to statistical analysis. The student's t test, Chi-
square test for counting data, and Ridit assay were used when appropriate.

Table 5 shows a comparison of the overall efficacy score of the two groups.
30
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cR +: +10ty$ Gm%%"écw $10968& ()- : +1098& ()- :
Group Total
Case
Number Cure Effective Improvement Inefficacy
Treated 84 39 25 13 7
Control 32 3 6 4 19

Ridit Analysis: u=5.18, P<0.01
Comparison: X*=0.0 P>0.05

The total efficacy score in the treated group was much higher than that of the
control group (X*-22.95, P<0.01).

Table 6 shows a comparison of efficacies as defined by the standards of

traditional Chinese medicine.
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The percentage of patients who reported elimination of the symptoms as diagnosed by

traditional Chinese medicine in the treated group was much higher than that in the

control group (p<0.05), especially in the aspect of pain and oppressed feeling in

chest, loosing appetite, distention and swelling on gastric region as well as purplish

dots on the tongue.

The change in serum total cholesterol level is shown in Table 7.

Table 7: Change in serum total cholesterol level

Abnormal Reduction Reduction Reduction
Group Case No. Cure >20% 10-20% <10%
Treated 76 53 9 5 9
Control 28 4 0 2 22

Ridit Analysis: u=5.47 P>0.05
Efficacy ratio: X* = 39.96, P<0.001, vs. control

The scores for curing or reducing total serum cholesterol level in the treated

group were greater than that in the control group.

The change in serum total triglyceride level is shown in Table 8.

Table 8: Change in serum total 'triglyceride level

Abnormal Reduction Reduction Reduction
Group Case No. Cure >20% 10-20% <10%
Treated 35 20 2 5 9
Control 13 6 2 1 4

Ridit Analysis: u=0.53 P>0.05
2=0.007, P<0.05, vs. control

Efficacy ratio:

No significant difference in the scores for curing or reducing the serum total

triglyceride level was observed between the two groups.

The change in high density lipoprotein-cholesterol level is shown in Table 9.

'R|_Z|UOZ

H



TY 7?2, +1; +109%& ()- +1098& ()- ; +10%B& ()- ; +109& ()- ;
+1098& ()- ; +10%& ()- _ " npr wy hH(; +10%& ()- ; +10%& ()- ;
+1098&' ()- ; +1098& ()- ; +10%& ()- ;cR %y { } ~ gG+; +109%5&7 (1)MAR;2002
+1098& ()- ;CR %; +10%& ()- (; +10%& ()- ; +109& ()-
40
Table 9: Change in HDL-C levels.
Abnommal
(>4) Cure | Reduction | Reduction | Reduction

Group Case No. >4 >20% 10-20% <10%

Treated 24 11 1 3 9

Control 10 3 0 | 6

Ridit Analysis: u-1.03 P>0.05
Efficacy ratio: X* = 1.15, P<0.05, vs. control

A similar efficacy for normalizing or increasing HDL-C level was found in

both groups.

Table 10 shows the changes in Atherosclerotic Index which is the ratio of
(TC-HDL-CYHDL-C.

Table 10: Change of (TC-HDL-C) /HDL-C

Abnormal
(>4) Cure Reduction | Reduction | Reduction
Group Case NO. >4 >20% 10-20% <10%
Treated 56 44 6 3 3
Control 14 3 1 2 8

Ridit Analysis: u=3.84 P>0.01

Efficacy ratio: X = 23.41, P<0.01, vs. control

The data in Table 10 indicates that the both the Xuezhikang-treated and control
groups improved HDL-C serum levels markedly. The effectiveness of Xuezhikang

was found to be superior to that of the control.

Table 11 shows the effect of Xuezhikang on regulating serum lipid and

lipoprotein levels (X+/-S).
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Table 11 indicates that Xuezhikang improved TC, TG, (TC - HDL-CYHDL-C,

HDL-C serum levels markedly, but control group only improved TG significantly.

Xuezhikang therapy was found to regulate TC, LDL-C more effectively than the

control.

5 Table 12 shows the efficacy of Xuezhikang therapy on different baseline of

serum lipid and lipoprotein.
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The higher baseline of TC and TG in the serum, the more reduction is
achieved after using Xuezhikang.
The results indicate that the score of cure, and the score of efficacy were
46.4% (38/84), 29.8% (25/84), respectively, in the Xuezhikang-treated (red rice
5  treated) group and 9.4% (3/32), 18.8% (6/32) in the control group. Total efficacy
ratio in the treated group (72%) was much higher than that in the control group
(28.2%, P<0.001). There were significant differences between the two groups in
terms of improving TC, LDL-C and (TC -HDL-CYHDL-C.
No significant clinically meaningful change in the following parameters was
10 observed during and after therapy: serum glutamic pyruvic transaminase (SGPT);
blood and urea nitrogen (BUN); creatinine; serum glucose; cardioelectrogram; and
routine examination of urine and blood. Three cases reported an increase in
creatinine kinase (CK) (252, 260, 466 IU/L versus normal standard at 200 [U/L) in
the treated group and one (256 IU/L) in the control group. No clinical symptoms
were observed in any of these cases. The results show that a red rice product of the

present invention is a safe and acceptable lipid-modulating agent.

Other Embodiments
It is to be understood that while the invention has been described in
20  conjunction with the detailed description of thereof, the foregoing description is
intended to illustrate and not limit the scope of the invention, which is defined by the
scope of the appended claims. Other aspects, advantages, and modifications are

within the scope of the following claims.
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about 2% to about 6% sugar;

about 2% to about 7% additional carbon source selected from the
group consisting of glycerine, malt, potato juice;

about 0% to about 3% peptone;

about 0% to about 3% thick beef juice; and

about 2% to about 4% defoamer.

J 6. The method of claim 4, wherein said strain 1s cultured at about 30
‘C to about 34C for about 2 to about 4 days, and is then cultured at
about 20C to about 25°C for at least about 4 days.

7. The method of claim 4, which further comprises:
extracting said improved red rice with an ethanol solution to provide
an ethanol extract; and

drying said extract.

8. The method of claim 7, wherein said ethanol solution comprises

about 75% to about 95% aqueous ethanol.
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treatment of stroke, cerebral thrombosis.

14. A red rice fermentation product for use in the prevention or

treatment of fatty liver conditions in a human.

15. A red rice fermentation product for use in the reduction of serum

cholesterol and triglyceride levels to normal levels in a human.

16. A pharmaceutical or nutritional formulation for treating elevated
serum cholesterol and/or glyceride levels, said formulation comprises:
an effective amount of a red rice product obtained by the method
according to claim 4, and
a pharmaceutically acceptable excipient.
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