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OBESI TYANDMETABCLI C SYNDROVETREATMENT W TH
TANSHI NONEDERI VATI VESVWHI CH | NCREASE METABOLI C ACTI VI TY
woheisDesB2 THE | NVENTI ON The present invention pPeiratR2804/003546
to a conposition for preventing and treating nmetabolic
syndrone, containing tanshi none derivatives as an
effective ingredient. Mire specifically, the present
invention relates to a conposition for preventing and
treating nmet abol i ¢ syndrone, containing tanshi none

OBF ﬁmw IAND MBT r@%bl?lé: SYRDROME TREATVIENT WITH

anci ng net abo activity, as an effective
TANSHEINONE DERKGZODIWWES WHI CHVENURBASE MHETABOLIC
syndrone refers to syndrone involving health risk
factors such as hyper tAKGTI¥EIYdeni a, hypertension
gl yconet abol i sm di sorder, bl ood coagul ati on di sorder
and obesity. Metabolic syndrone itself is not fatal,
but indicates a predisposition to severe di seases such
FIEIGD QF IR ENVENIIOX heni ¢ car di ovascul ar di seases, and
has energed as the nost threatening di seases anong
nodern people. Metabolic syndrone was once known by
vari ous ot her names including Syndrome X, due to |ack

of '%H@if}r%gﬂtenﬁzgﬂfﬁgn g@%&@stooat agﬁﬁﬁgsﬁ&{‘ %IOBFWGM% YWR$ treatmg

of ficCl desi gnat ndronme or 1nsulin

metasﬁS ome%/crc])g r?ége % a.{%s(fllflrgﬁlep‘ atlv {%% %ef | og&{ #Predient.

Hear t, and Bl.ood Inst ut e of t

Morg, rSP?Céﬁ?ail %?pr’?é‘Hlt H?V?I}’i’é?nfﬁ G ‘ﬁe?a&P’i“%?lJ”?‘ﬁ éh Ii\IBf‘i"SWéﬂg and
Chol est er oI Educati on Program ( NCEP) . Expert Pan%

treating: metabokic SEdPIAL p@tﬁalngyfgdtanp}gg@qﬁeﬁ@n@faves that ex 1b1t superlor

activity in enhancing metabolic activity, as an effective ingredient.

BACKGROUND OF THE INVENTION

Metabolic syndrome refers to syndrome involving health risk factors such as
hypertriglyceridemia, hypertension, glycometabolism disorder, blood coagulation
disorder and obesity. Metabolic syndrome itself is not fatal, but indicates a
predisposition to severe diseases such as diabetes and ischemic cardiovascular diseases,
and has emerged as the most threatening diseases among modern people. Metabolic
syndrome was once known by various other names including Syndrome X, due to lack
of knowledge about causes of such syndrome, but was officially designated as
Metabolic Syndrome or Insulin Resistance Syndrome through Adult Treatment Program
III (ATP 1II) enacted by the WHO and the National Heart, Lung, and Blood Institute of

the NIH.
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Hi gh Bl ood Chol esterol in Adults (Adult Treatnent

Panel I11), published in 2001, are the nbst current
wanswessky used for di agnosing the netabolic BgMKRING/003546
According to the ATP 111l criteria, individuals are

di agnosed with the netabolic syndrone by the presence
of three or nore of these conponents: 1) A waistline

(i ér‘ﬁgn%r?%?lgias%g%&? ofien TR ok Pl B bl £ Rlesirol

wai st circunference tri e | ev oV
Educati. Trpeen (55 BR) g uhel an, Deleptih o ehurtioa, 81 frient of
| ess than 40 ng/dl (nmen) or under 50 ng/dl (wonen), 4)
High Blbdd Eholssiend un cAdyits 1AdnE T rpaimegt Banchil rﬁ}a équbéﬁzfdsljl 2RQ01; are
fasting bl ood gl ucose (sugar) level greater than 110
the mogt clrrenfFand eddélyg used foyplizgnosing the megbbic sprdremat r According
obesity was slightly adjusted to a waistline of 90 cm
to th® ATPOITE cfitkiaTRidivadehl B recdingnose withf the nvataimibic sRedente by the
research has reported that under such criteria, around

preseﬁ f&ré@qgrerﬁ&enﬁ@l@sg cSbb&ints: 19 A WElk@ide loif @0 3iddds Y02 cm) or
nsu resi st ance refers to a phenonenon wherei n,

moreei'v Bg&ﬁjg? 1ﬂc'ﬂ§ Sbr "l ??({)ﬂ Woméif c%hﬁ? dJoRsi¥y é(s(}neasured by

U R ades no ce su cl ent upp of gl ucose

. Lo : f

waist; sar?lgltﬂlefqﬁ'ﬁf Eé?ﬁ@lﬁg}é? Fript bl els%d%%ﬂdé 30y L Ehsit
can

R BTG 0 5ol TGO, o
syndrone resent, there are no drugs av il abl e fo

blood heessure af .m{s? st ke erjugher ang 5 Aofrstingibloedrglucose(sugar) level

been nade to treat netabolic syndrone u5|n
greatehthaajé0tmgdhgéior sastan pdoplbethe Srltelmyﬂl;fe]r ¢qn,§nag@bﬁs'gy xveg slightly
hypertensi on, but these drugs have limted

adjuéd eschi Wesems MO0 caabi APraEdahehi mdsyhdmooe nase tfore women.
drug. As currently avail abl e drugs, netform n, drugs

RecetﬁF Iréé@@ﬂcg Chak Qepdtfed TR (hdbraaeh cflicnadbRngs 25Pa et forean people

gl ucosi dase

suffer from metabolic syndrome. Insulin resistance refers to a phenomenon wherein,
even though insulin is normally secreted in vivo, insulin does not induce sufficient
supply of glucose to cells. Therefore, glucose in the blood cannot enter cells, thus
causing hyperglycemia, and thereby cells cannot perform normal functions due to a
shortage of glucose, leading to the manifestation of metabolic syndrome.

At present, there are no drugs available for the treatment of metabolic
syndrome. Attempts have been made to treat metabolic syndrome using therapeutic
agents for diabetes, hyperlipidemia and hypertension, but these drugs have limited
effectiveness in treating metabolic syndrome as the drug. ~ As currently available drugs,
metformin, drugs belonging to the TZD (thiazolidinediones) family, glucosidase

inhibitors, dual PPARY/o. agonists and DDP (Dipeptidyl peptidase) IV inhibitors, which
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i nhibitors, dual PPARg/a agonists and DDP (Di pepti dyl
peptidase) |V inhibitors, whichare used for the
wonrestoee232 of di abetes, have received a great #e@alKR2004/003546
attention as promi sing drugs for treating nmetabolic
syndrone. In addition, a great deal of interest has
been directed to isoforns of apo A-1 and rel ated

tid h , i.ch f Iy - .
e RERI IRGHERL oo il ORI, Rl b B
o b S S RS 5be 1 B PAS s

associ ated with causes and treatnent of netabol.ic
has begmdiresied torisploams ghorq A andtelatedpeptidessihgiept, uyeh atgfgreets

type, body weight, blood glucose, triglyceride |evels,
of anthiloed trressirel dmgh sind antidiyiperlipidsnsic aues, andi FEABC(Ghelesterol

leptin, AWPK activity, sex hornones such as estrogen,
ester @@ngiortcprd@t)anisibAad. i n vi vo mal onyl - CoA concentrati on.
At present, the nost effective way to fight the

CONgh§v@ FactB &S Bt Adre ddivdctly sretraidebile syoviatedrawitls chnmanand
to be getting nore exercise and | osing weight, and

Lt r i [ E:0Rdisdviy jtahd i d
e B Q0T il o il BRSO g bt

Weigﬁﬁiﬁg:otg Ztgl%cg&e r %%%1)?%%1&% ?llelslgign chOeSielo® S};/%kflél.h,n ?ﬁéeﬂl‘igo ég,/sistance,

consu urpl’us energ

. | eadi to preyention of .ener accunul at i on. e
adippiegn-dngh (P SR S SPOUES SO FoBU0 Barep it fobfors and
. foods, conpared to insufficient exercise, surplus
in viemsalppyl-6 0AconsentEdti®8- i n the form of fat and thereby

beconmes an underlyi ng cause of various di Seases .

i ncAtgresgnirehebudst cetftctier saysto fightethei candjticasi amomiatpd gvith

such surplus energy is considered a nethod for
metdbbBatsyndronit Bblhdven do ber ghetisg mare rexamisegamb iesag iweight, and

activity is essential to effectively elimnate surplus
diet®} Rodiol. FII toTi the RAHHRAS Svayt lofi fgitieki e¢Rbolihiayndrbakeshiase in

an essential need for
common the fact that they facilitate energy metabolism, thus resulting in maximized
consumption of surplus energy in the body leading to prevention of energy
accumulation. Due to high calorie intake from processed foods and fast foods,
compared to insufficient exercise, surplus energy is accumulated in the form of fat and
thereby becomes an underlying cause of various diseases including metabolic disorders.
Effectively eliminating such surplus energy is considered a method for treating
metabolic disorders. Increasing metabolic activity is essential to effectively eliminate
surplus energy. For this purpose, it is believed that there is an essential need for
inhibition of fat synthesis, inhibition of gluconeogenesis, facilitation of glucose

consumption, facilitation of fat oxidation, facilitation of biogenesis of mitochondria

which is a central apparatus of energy metabolism and activation of factors involved in
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inhibition of fat synthesis, inhibition of

gl uconeogenesi s, facilitation of glucose consunption,
woéacisioessei on of fat oxidation, facilitation oPCT/KR2004/003546

bi ogenesi s of mtochondria which is a central

apparatus of energy netabolismand activation of

factors invol ved i nnetabolismactivation. Activation

35O AR R TR s IF BB eLbtlm e

per oxi roliferator-actj recept or .

for eBignnles MR Evaled oo kpiseS2BEE reriisey pOffeRgr gotvated
(GUT 1 and 4), carnitine pal mtoyltransferase 1 Cf‘PT

receptyr, gamBdeRsciifetopl atBER-1o), glusess tinspesgsr |l and %&aﬂéﬁ and 4),
and acetyl - CoA carboxylase | and Il (ACC | and I1),

carnitihé phlnptoiramsferasgdr (GIFE 1), eineouphing peotgip het amsbd i(YkaP-1, 2 and
Such factors performthe following main functions in

3), aedgdetpl-Cet alxbbkglase § andrie(ACCdrantd dDnehbagilicaninsporthet le in
1. GyconetabolismlIn nuscle tissues and nyocardi al

ener%yi Set488listVPK pronot es nuscl e contraction and t hereby
acilitates uptake of glucose, which in turn activates

G W,y f28ford B%’f«‘gﬁg 8 HIRWIR mdfn fadfords fefergy asdi@bolism, in

menbrane, re ss of insulin action, resulting in

inGre gr t of glucose into cells (Arch.
relaté‘uno‘éﬁnge?na%%gkgp §C§e?§-sso, 347-352, 2000, J. Appl.

Physi ol . 91, 1073-1083, 2001). After increase of
gl ucose uptake, AMPK activates hexoki nase, thereby
i ncreasing flux of glycometabolism processes and
1. sj nfplycemedelism nhi biti ng gl ycogen synthesis. It is
known that in nyocardial tissues during ischema, AWK,
act Invausele Gssies oph otsiogandinl fisgien aSMPKPpientes myscde contraction
phosphoryl ati on process, thus resulting in activation
and dferebynfatiditenés aptalas ofglcbeasihi induimastvats GEUTX], i induces
gl yconmet abol i sm (Curr. Biol. 10, 1247-1255, 2000). In
migﬁﬁgﬂl bEGLUT 4 to a plasma membrane, regardless of insulin action, resulting in

increased transport of glucose into cells (Arch. Biochem. Biophys. 380, 347-352, 2000,
J. Appl. Physiol. 91, 1073-1083, 2001). After increase of glucose uptake, AMPK
activates hexokinase, thereby increasing flux of glycometabolism processes and
simultaneously inhibiting glycogen synthesis. It is known that in myocardial tissues
during ischemia, AMPK activates 6-phosphofructo-2-kinase (PFK-2) via a
phosphorylation process, thus resulting in activation of a metabolic cascade leading to
increased flux of glycometabolism (Curr. Biol. 10, 1247-1255, 2000). In addition,
activation of AMPK in the liver inhibits release of glucose from hepatocytes.
Meanwhile, it was confirmed that activity of phosphoenolpyruvate carboxykinase
(PEPCK) and glucose-6-phosphatase, which are enzymes of gluconeogenesis, was

arrested by AMPK (Diabetes 49, 896-903, 2000), indicating that AMPK independently



10

15

20

activation of AMPK in the liver inhibits rel ease of

gl ucose from hepatocytes. Meanwhile, it was confirned
woheds/oas3evi ty of phosphoenol pyruvat e car boxyk POQa&ER2004/003546

(PEPCK) and gl ucose- 6- phosphat ase, which are enzynes

of gl uconeogenesis, was arrested by AMPK (D abetes 49,

896- 903, 2000), i ndi cating that AWK

inhibi‘qn &Z a%gdg%h,{%ﬁee gmo e 11,}73{'1lerl"élSa.erd]t(o-:%~I (91l {ﬂgllﬂ)lgrg tfuﬁs 1{1/%2)1V01ved in
nodul atl on of bI gI ucose level. 2. Mt ochondr| al

mOd@t 8 tant function of mtochondria is
to carry out OXI dati ve phosphoryl ation, which converts
energy produced from fuel mnetabolites such as gl ucose
and fatty acids into ATP. Functional mtochondri al

2. al tMitathankialBiogdnfesist pat hogenesi s of degenerative
di seases associ ated with senescence, such as diabetes
nel hid uinparantli Guetonl af diitvehselia Rar ko nsamy s oui sexidaive
and seni | e denmentia (Curr. Opin. Cell Biol. 15 -,

phosgfiy1446n, vAROBonvRRS BAGEY produced frérducnneatiities such as glucose
140- 1142, 2003) has reported that oxidative

and F}Qﬁip%gé’ | fld ORTPUNCH,ART AT HﬁtB@rR)tﬁgﬁer | deYdtioBs ma effect
ened by about 40%1n the elderly, suggesting t

0ssi. bi L. t hat deterior h f tJ. O

pathc? ngﬂsp Pg k?t?é?réer%ﬁ’teh GERT T agstggfsg‘ée'@o%ﬁn%g% ﬁﬂreésélﬁgl? g)!rs] C&elabetes

syndr ofre. et al abet.es. Res.
melh@mcaréyovaa@&)dlwa%ﬁéa BaRrepa dlisehs ferehile dgehta (G, Opin.

m tochondrial DNA content in peripheral e 8§
Cell ok Ay E067En200Y). dPeiseenscn (Seiepss Aoy st PLS G0s) has

m tochondria in nuscles is known to be pronoted by an
reporteth fita \oaridatine phosphorylathincfunatiansbed] moghomiliip tere fweakened by

oxi dative phosphorylation of nuscle cells is increased
abouP 00 i ithel @LierlgN sugpestiiep et possitdlitg thate deteserated mitochondrial

Meanwhi | e, peroxisonme proliferator-activated receptor
funcHEIM® aCHRBABIY HafHogenic cause of insulin resistance syndrome. Lee et al
(Diabetes Res. Clin. Pract. 42, 161-167, 1998) have confirmed that decreased
mitochondrial DNA content in peripheral blood precedes the development of diabetes
mellitus. Biogenesis of mitochondria in muscles is known to be promoted by an
adaptive reaction in which metabolic activity of oxidative phosphorylation of muscle
cells is increased by continuous energy depletion and exercise.

Meanwhile, peroxisome proliferator-activated receptor gamma coactivator

1o(PGC-1ar) is known to be a co-activator promoting transcription of nuclear DNA and
is known to play important roles in glucose metabolism, mitochondrial biogenesis,

muscle fiber specialization and adaptive thermogenesis as main functions. It was

confirmed that increased expression of PGC-la facilitates an increase in the copy
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la(PGC-1a) is known to be a co-activator pronoting

transcription of nuclear DNA and is known to play
wOonpwsroeaa3e roles in glucose netabolism mtocheaumkiRab04/003546

bi ogenesi s, nuscle fiber specialization and adaptive

t hernogenesis as main functions. It was confirned that

i ncreased expression of PGC-la facilitates an increase

in the. c u of m t ochondr.i.al nd
bt (SR AP aT L DAt RGO AL broghbtafRE (Ol 93obbs124
It was suggested that overexpression of UCP-2 and
1999)JCP-3 in the nouse nodel results in a decreased nunber

of adi pocytes, increased netabolic rate and increased

oxylywas segesstep that oyeraxpietsiunsof WEP2 anddUCRE. i3 the gipusgymodel

inportant role in energy netabolismand obesity
resuloint & decreMetiriunten of 2@ipot§@s,lifdreag@onictabalic Catatand| ingfeased

fat netabolism Referring to a nechanismin which AWPK
oxygBRichbhsinfiiods ahd) thad UCPt2kod iIS0P-3AMRK ansikputant tale in energy

i nduce phosphoryl ati on of acetyl -CoA carboxyl ase which
metab&isgvaﬂh HBHRItP chfirdl ANIitRG] 20, 330418852GD4) .t hus resul ting

In de

creased intracel |l ul ar concentrations of
mal onyl -CoA that is an internediate in a fatty acid
synthesis process and is an inhibitor of carnitine

pal mtoyltransferase | (CPT 1), leading to pronotion
3. of Eﬁ?&"é{%{:ﬁ% ?I%Pjﬂnon. CPT | is an enzyme essenti al
for_a process wherejn fatty  agi enter. mtaoc dri .
anoRefegring fQ) iaz@aﬁﬁ‘aéﬁgl i Vﬂﬁ%@%@“ﬁﬁ‘&?aﬁe&tl’é ggﬂi?‘eta%"hsm’
intracel lular concentration of nalonyl - A In . .
AMRKId$ known tanmlace phrshRRyleern ahngstxl-GRA icovhoyyigse plishcgAum
reduct ase and gl ycerol phosphate acyl transferase
inhitiSHARY acidnsymthestd, thus ctroltigt iordscreassl intiagelipilay| pmeenstations of
synt hesi s, through phosphorylation (J. Biol. Chem
malo%lgy-CoAZtQZtlis 3R334ErmeaRAR in d fatBpgrlid syRhlyssisoprocd® and is an inhibitor

75-2482, 2002). Meanwhile, it was found that

of ctfiitin¥ RhInfoyXrarfdhdFkSel TCPT 1), leading to promotion of fatty acid oxidation.
CPT I is an enzyme essential for a process wherein fatty acids enter mitochondria and
are oxidized, and is known to be modulated by intracellular concentration of malonyl-
CoA. In addition, AMPK is known to inhibit activity of HMG-CoA reductase and
glycerol phosphate acyl transferase (GPAT), involved in cholesterol and triacylglycerol
synthesis, through phosphorylation (J. Biol. Chem. 277, 32571-32577, 2002, J. Appl.
Physiol. 92, 2475-2482,2002). Meanwhile, it was found that activation of AMPK in
the liver inhibits the activity of pyruvate kinase, fatty acid synthase and ACC through
phosphorylation of carbohydrate-response-element-binding protein (ChREBP) (. Biol.
Chem. 277, 3829-3835, 2002).

As described above, activators related to metabolism are known to play central

roles in energy metabolism of glucose, protein and fat in vitro and in vivo. ~Neil et al
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the liver inhibits the activity of pyruvate ki nase,
fatty acid synthase and ACC t hrough phosphoryl ati on of
woanswayae at e- r esponse- el enent - bi ndi ng pr ot ei NPCUKREBR)003546
(J. Biol. Chem 277, 3829-3835, 2002). As described
above, activators related to netabolismare known to
play central roles in energy netabolism of glucose,

(Na frig%{% ‘ﬁ?“g)r‘]’glf}’fa bﬁ]%’rg%\g@: gO(ﬂg gﬁgﬂ&i#’ gh?é9§£%{;§lklfagi\slalonyl-CoA are
targeiF dhEaRSUeL FATARNG! PRI egy (i BREETS feffering from

gat_i ents suffering from metabolic syndrone are i

metabdlir apndsping earebgharzpierized hye dnsslinnicsistagp splepity, hypertension,
hypertensi on, dyslipidem a, and dysfunction of

dyslipilemiz anidcdyséiretion|dfspantrppiec betadicbetyps Hrusliatietagsmelligns and
mani festation of arteriosclerosis. It was hypothesized

manifdyaition ofamreiosdleatisr eltlwaskiypothebiesd thatlat ¢quhreon feature linking
abnormalities is dysregul ati on of AMPK/ Mal onyl - CoA

thesd ﬁﬁitfp?@ﬁlﬁio?ﬁaﬁﬁé’s i8 id?mgﬁla@om@ﬁ WVERK/MdloAsCax opdsesing and
t hat "'such dysregul afion leads to alterations in

Signag%:%b?é&gf’ﬂ{ ?gl[ ﬁvdgg}élgﬁugﬁhatﬂ@ ERE &gl dichUleRd < &S Rerations in

o I ation, cellular dysfunction and

ti mat el,y di sease vi dence |.s g

celufay 7 e B el MARER B oA S8 BB BB, pelluler
| evel s nj ght reverse these.abnormalities a I QnEeS

dystigioligh oRph (TR FORRSCo NGRS e (E0eTEY DL (AELOR *that
_Biol. Chem 279, 20767-74, 2004) have reported that . .

activatst AVERK endier retimr malandiCeA devels, mightgeverse ithass abRoplities
that is a inflammation nediator in chronic

and $ynfltcamesedr prevendthdin framocanrispdot oxi n shock, i ncl udi ng
obesityrel ated di abetes and thus wll be effective for

develapiing sew RABwlNEheha2TNg2e7 67t a200sin vap abpatadf that
enhancing insulin sensitivity. In addition, they have

activaBBR dreAMPRL inhiHs Padiivap off ad NIBSAGhipad YhitSised fiafiiapation
by activation of AMPK, and thus this finding
mediator in chronic inflammatory conditions or endotoxin shock, including obesity-
related diabetes and thus will be effective for developing new medicines having a
mechanism capable of enhancing insulin sensitivity. In addition, they have reported
that inhibition of iNOS activity is effected by activation of AMPK, and thus this finding
is clinically applicable to diseases such as septicemia, multiple sclerosis, myocardial
infarction, inflammatory bowel diseases and pancreatic beta-cell dysfunction. Zing-
ping et al (FEBS Letters 443, 285-289, 1999) have reported that AMPK activates
endothelial NO synthase through phosphorylation, in the presence of Ca-calmodulin in
muscle cells and myocardial cells of rats. This represents that AMPK is implicated in

cardiac diseases including angina pectoris. Alan D et al (Nature genetics, 34(3), 244,

2003) have confirmed that muscle mitochondrial respiratory metabolism was reduced



10

15

20

is clinically applicable to di seases such as
septicema, nmultiple sclerosis, nyocardial infarction,
wonbdsaesse ory bowel di seases and pancreati c beraTam2b04/003546
dysfunction. Zingping et al (FEBS Letters 443,
285-289, 1999) have reported that AWMPK acti vates
endot hel i al NO synt hase t hrough phosphorylation, in

h f Ca-cal modul in..i :
vy e B GRS s T AT AR THELS, BT s
oty 5 S e SRR a0 T8 39940 g 1

2003) have confirmed that mnuscle nitoch I al

is in chayge o4 this yhaRgealnoBeNs rexRERsSIPR-d LMBEIL §t %‘g@ﬂ% 300, 8466, 2003)
di abetes, thus resulting in coordinated changes in

have egured sha deokasgd espressiompFRACH e istiemainicgltd efansulin resistance
phosphoryl ati on process, and they have reported that

and dYSketabalisrs in diabétir meicofs. kshbadlachah@eni Ja Phpsiel. Cell Physiol. 284,
expression. Mary et al (PNAS 100, 8466, 2003) have

c166D€ Egﬂii)eﬁa\feh@?oﬂ% RIGASEEC %P is£ § Stegnfadfor REGndlating adaptation of
mai n cause of insulin resistance and dysnetabolismin

itol} i L RNKS l hdrmdey SiRland muscl
o 5 iarfoiaabi o v
con Pqt%r{. %(i'(rj;f?tgal 'nge %@‘&Bﬁ ﬁoﬁhblrﬂflﬁ&ﬂéﬁliﬁga%gg%%egﬁlgpBiology, 11,

och(cj)nh C angesdln envi r onnent
i T | ; . . | .
o R e D SRR Gb B0 L st

Bi ol ogy, 11, .16, 2004) have repqrted that throu the ..

metabgligny anermalitiss Bhseaevgt af&gggﬁ%("? yi n&Fé"} Fessippulin
abnornalities in the amount and quality of

resistanco ebfudthermorndis @esaih gawseioh metabiobe éﬁ@é‘)@ﬁd
furthernore, is a main cause of netabolic syndrone.
TheThe presatt inventons carsied antrdnecktansive aearelx fansételoliseaadivating
for netabolismactivating drugs, based on the

drug8SB448® loh ORe taksimpiRdh ethhtomatesi gl ia¢avating metabolisn svillidel dffective
be effective for treatnent of netabolic syndrone

for géaﬁlgh@ﬁteéf ofiS FndRsid HisedddY QandoRyf b rBRM, tHARE confirmed that

tanshi none derivatives are effective ingredients for
tansflilﬁgrrlea&)eerglta{iges%g DfSetive ingredients for therapeutic agents.

SUMMARY OF THE INVENTION

Therefore, the present invention has been made to solve the above problems,
and technical problems that have been desired to be solved from the past.

The present inventors have conducted a variety of extensive and intensive
study and experimentation. As a result of such extensive investigation, the inventors
have found that tanshinone derivatives, extracted from Danshen (Salvia miltiorrhiza),

have efficacy activating metabolism in cells and tissues, and further found that when



SUMVARY OF THE | NVENTI ON Therefore, the present
i nvention has been nmade to sol ve the above probl ens,
wanastes3ni cal probl ens that have been desir edPCO/KR2004/003546
solved fromthe past. The present inventors have
conducted a variety of extensive and intensive study
and experinentation. As a result of such extensive
i nvestigati,on, (the | r . .
obio S RLCIT ob R (RNE B PordRe sptdlih i, gidp mice, o
11 tiorrhjza), hav ficacy,activat.i met abol L smj.n
modglept] ¢S aobiese it YA TSt SHRbd el REReH P hiEn fut
~ mce,_a nodel of obesity caus d,b¥ decreased s cretipn.
dietagy conditions, aigrregtsdnvidle tanghipepeferiyatiyese dhesg Mpictials g ettective
and DI O (diet-induced obesity) mce, caused by high
for pfeventing andt yeatimgdnctibolis, syadremerineltding wbeHtyt aaﬁscﬁab?&ﬁénelhtu&
derivatives, these materials are effective for
5 The presa idventjomhab hieer abmplptadeiaatzbon thesyfudioge i ncl udi ng
obesity and di abetes nellitus. The present invention
haSTB&@fbr@,@ﬁpétﬁé&d)fbaé ptbseit iht@senfis neliphgdde dlengositien for
an object of the present invention is to provide a
preveﬁﬁgé? ghd 'tl‘éﬁ‘tiﬁ% FncPIbBUE Ry hMBnRN BoibaiginkN s AReRRELVE ingredient,
syndrone, conprising, as an effectivée ingredient,
f.anshi .der | Lyves 101k | t n
tansifEFE SO RERS HUBHAE P SRHRAG 2RPERRRAAE SRt such 2
metqhp i o oascsoted ravafigh 24 By Es ot eS o poblast C2C12
di sease nodel s. DETAI LED DESCRI PTI ON OF THE | NVENTI ON
10 celly andpdippegtescandanimabgiseaspB0delsi t he present inventi on,
t he above and ot her objects can be acconplished by the
provi sion of a conposition for preventing or treating
obesity and netabolic syndrone di seases, conprising a
DETAHLED DESCRIPYIQNAB THIE ENNENEIONal |y ef fective
amount of tanshi none derivatives from Danshen (Sal vi a

In accordance with an aspect of the present invention, the above and other

15 objects can be accomplished by the provision of a composition for preventing or

treating obesity and metabolic syndrome diseases, comprising a therapeutically and/or

prophylactically effective amount of tanshinone derivatives from Danshen (Salvia
miltiorrhiza) extract as an effective ingredient.

Physiological activities of tanshinone derivatives known hitherto are as

20 follows. Toshiyuki et al (Planta Med. 2002. 68, 1103-1107) have reported that

tanshinone VI attenuates hypertrophy of cardiac myocytes and inhibits synthesis of

collagen by cardiac fibroblasts thereby retarding fibrosis of cardiac fibroblasts. Choi

et al (Planta Med. 2004, 70, 178-180) have suggested the possibility of using tanshinone

derivatives as an anti-allergic agent by inhibition of mast cell degranulation. Ip et al
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mltiorrhizd) extract as an effective ingredient.
Physi ol ogi cal activities of tanshi none derivatives
wanesekestherto are as foll ows. Toshi yuki et aPC{RIR2m42003546
Med. 2002. 68, 1103-1107) have reported that
tanshi none VI attenuates hypertrophy of cardi ac
ocytes and inhibits synthesis of collagen by cardi ac

ny
) G0 2852 SIFPL10) A AR KRG Srlrfafh e ot
WA A R S
o s oSSR AL Rt aHGEL

hepat oprotective effects of dihydroisotanshinone |
enzymgté netivityeoBaietylehdlingsierast. c Jexwkexat @l (PidchemioghPbeyrasalogy,
Ren et al (Planta Med. 2004, 70, 201-204) have
64, 74547650 (DEAR)) hate reporsddi thartenshierone AA w@fonatchatisinnates hypertrophy
enzymatic activity of acetylcholinesterase. Kyoko et
of caldidcBhBebaet GaliuRdabyaeeineisin G4, T46-658 (BidSd) )Bibiuvimol.
reported that tanshi none HA sul fonate attenuates
BiochREG3(1 9P Y 360284 Dogr haDkaeydesl thRCUAGHENIE RRBLAT@enBrate
I'l. Lee et al (Biosci. Biotechnol. Biochem 63(12),

2 - ! , '
supe%)%%?es %ﬁ&% ?hus]%%@itr ‘ﬁgct&gaﬁ %Eﬁﬁgr. t q@z{n&[ AP Q‘rrg'f)%}'i]}lﬁ)g)lh?nnacolo gy,

erivatives generate superoxides and thu

t Lal activity. Kang et.al . .... .
49, 3 rad e R GPopEA it Bashrd s Avasiss it produign oL 12
t hat tanshi none derivatives inhibit_progductjon of
and INF-yoingsmempngeytesi nKonghal déyelk P hagy- Sa%{( %621%‘.‘8? piQ7mhave
Res. 25, 446-448, 2002) have reported that tanshinone
reported itheatansbinone idetivativen ayhibit enzyaratioactiyity fof MesaAkT. zKhgu et al
et al (Biochem cal Pharmacol ogy, 65, 51-57, 2003) have
(Biotlepticile Bharaicologps 661 6hes THR098) fhamat repditesd Ithatatapshisene 1A
el ectron-transfer reaction in mtochondria. Wang et a
sulfdoArt ifdifitaedl ah Auefbn-&akdfenatiigionpyn HitoehonliBas-Wasd , et al
2003) have reported that tanshinone derivatives

<Am';}fuﬁr§!r@'ti£1 AGEROg! YaesbderabfineRd 1856484 R0DEW) HaAE RS that

tanshinone derivatives inhibit aminoglycoside-induced free radical formation. Yun et
al (Korean Patent Publication Laid-open No. 2000-0027306) have asserted that
tanshinone derivatives are effective as a therapeutic agent for treatment of hepatitis B.
Sohn et al (Korean Patent Publication Laid-open No. 2004-0084482) disclose a
therapeutic composition for hepatic fibrosis or hepatocirthosis, containing tanshinone I
as an effective ingredient. However, none of the above-mentioned publications and
patents discloses or suggests prevention and treatment of obesity and metabolic
syndrome diseases by enhancing activity of AMPK, as in the present invention.

The tanshinone derivatives, which are utilized as the effective ingredient in the

composition of the present invention, are primarily present in Danshen, utilized as crude

-10-
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al (Korean Patent Publication Laid-open No.
2000- 0027306) have asserted that tanshinone

wdeoniswasazzes are effective as a therapeuti c agear/KR2004/003546
treatment of hepatitis B. Sohn et al (Korean Patent
Publ i cati on Lai d-open No. 2004-0084482) disclose a
t herapeutic conposition for hepatic fibrosis or

drug Bﬁ?@%}%gilé{cp%é i’%i@i’ié %ﬁt?(%g%g% %écfa p%rl(g)ir\{g@(g ?lbh{gﬁoigps. Tanshinone
s e G0, RUBLLE L Lon and, RRLSELS 0 oC} 95852 and

met abol i ¢ syndrone di seases by enhanci ng activity of
phenapiiene derivaiivepe Picfsahly, thavemppgton ﬁhé°®5$?§‘ﬁP AgHiethe present

derivatives, which are utilized as the effective
inventivgre@direises pme vhmoroepusiunide seledted frempthesgseigp consisting of the

invention, are primarily present in Danshen, utilized
abovasndntiddetldertyativesiminastursyibbreaf Sal via nmiltiorrhi za

and Perovski a abrotanoi des. Tanshi none derivatives are

br opdferaily vindadtratiyideoghehin@ites dpiemiastifogser more compounds

derivatives and phenant hrene derivatives. Preferably,
selectt&fsfr&@.'mé) ﬁf&uﬁp%néi@tit@&f’& BeRsHh s (FBANRRES @RH tanshinone TTA
I'nventi on“conprises one-0r nore conmpounds sel ected
F frﬁﬂbthe group consisting of the above-nenti oned
(Forgula dat i ves and nixtures thereof. Preferably, the
t et r ahydr ophenant hrene derivative is one or nore
Forgyildunds sel ected from the group consisting of
cryptotanshigone { Formul a 1) and tanshi none HA
(Formul ag2) [ Forfrula 1] [Fornula 2] Preferably, the
phenant hr &y 3 ative is one or nore conpounds
group consi sting of tanshinone |
, 16- Di hydr ot anshi none | (Fornula 4).

Preferably, the phenanthrene derivative is one or more compounds selected
from the group consisting of tanshinone I (Formula 3) and 15,16-Dihydrotanshinone I
(Formula 4).

[Formula 3]

-11-
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[ Formul a 3] [ Formul a 4] Tanshi none derivatives

contained in Danshen (roots of Salvia mltiorrhiza)
wanreospesgosed of 0.29% t anshi none HA, 0.23%  PCT/KR2004/003546

crypt ot anshi none, 0.11% tanshinone | and 0.054%

15, 16- di hydr ot anshi none I. As the main ingredi ent of

Danshen, the tanshi none derivatives are diterpene

0- qui hone conpounds. A bi osynthesis process of these
[Fm@Bﬂ%gﬂnds is carried out by biosynthesis of

cryptotansh;non £§r0n1diterpene and bi osynt hesi s of

t anshi ngne Jyeri i ves of Danshen such as tanshi none
HA5 15, 1§ o';vc~otanshinone | and tanshi none |
| ve' processes such as denet hyl ation or

dehyy a7 on Gbf crypt ot anshi none. The present

gl ucasr, proteins and lipid in the body and al so
inhibit fat accunulation in the body, thus being

capphlinShe 4&rRAativEOcIRLiAQPI DarkH&(r06® of Nalse niiltioehintg) are
and tacts can al so be denonstrated through the

coméo%{e/% §fvg?g‘yﬁéﬂ%h&§e T3P ?%3% Eﬂjﬁﬁfanshﬁl%n&r 3 #A tanshinone I and

ave neasuréd the i uence of tanshi none

ri Ives, on activity o t abgl. | c. tvat
005851 S35 e inRtntng” and® oBved ih HPEEILE, S P, he
(C2C12), and suppression of cellul ar, differentiation
tanslélﬂorﬁrd@aaﬁtb‘t?éﬁf‘egﬂf(feqi?- QUIRARE LOMPRNAE | é)bl%srﬁ’&hb‘?élsé’mce“ of
result, have confirmed that such conpounds exhibit
theseesamaduads ismartgsboutdyausstiesis of captetapshinons dem dipgghand
the effects of tanshinone derivatives on protein _and
biosgahsiscsPrashinone derivhtiveansthiDaostencorepoan tanshimpne Xk bl $,16-
superior activity on netabolic activation, alone or in
dihy@¥anSRiEBhdal | gt hehsahoneSi Iuthrauto ustiyativieheprpeesssantsuch  as
i nventors have confirnmed that inhibition of fatty acid

ORI RHH T ke o ot on an

The present inventors have found that such tanshinone derivatives activate
metabolism and thereby promote metabolism of glucose, proteins and lipid in the body
and also inhibit fat accumulation in the body, thus being capable of treating metabolic
syndrome. These finding and facts can also be demonstrated through the following
examples.  Specifically, the present inventors have measured the influence of
tanshinone derivatives on activity of metabolic activators and expression of proteins and
genes in myoblast cells (C2C12), and suppression of cellular differentiation of
preadipocytes (3T3-L1 and F442A cells) and as a result, have confirmed that such
compounds exhibit excellent metabolic activation. As can be seen through the effects

of tanshinone derivatives on protein and gene expression, such tanshinone compounds

may exhibit superior activity on metabolic activation, alone or in any combination

-12-
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bi ogenesis factors correlate with structures
of tanshi none derivatives. Therefore, the conposition
wono@amesasgance with the present invention is cBaPKREE/003546
of one or nore tanshinone derivatives selected from
the group consi sting of cryptotanshinone, tanshinone
HA, tanshlnone | and 15, 16-di hydr ot anshi none I. Such a

05|t|on udes t he cases
e onB oSOt prier ergits PATe R Rimed sh Rbibhloh of fuy
redi ent i) Conmposition containin hlnone
acid gyeihene, fm1lﬁat§qng¢fef§it ani; oxidation aéng&BE‘%SflgBﬁ 10t é‘i‘%‘?cﬂ?and“al
tanshinone | as the main ingredient; (iv) Conmposition
biogenesis fictvirnicpricyta 6vdi shiyeiuessed Sxishisnae flerg@livefe mai n
i ngredient; (v) Conposition containing
Cr yIheafares the anenmsitiohe ire sseortlinge Withr dxsi @reseniafgvention is
optionally, containing one or nore conmpounds sel ected
compkis@iTbt B & AUR 1@ANSHdHel degivatives anletied drom Hik, groap shisiging of
I and 15, 16-di hydr ot anshi none 1I; (vi) Conposition

cryptS{&F §1ﬁ‘h6Hen&n]§1ﬁH&{y MRNGndh@® Itahe 169%alhjdbianstgramdilent ,
optionally, containing one or nore conpounds

S elyﬂ_& % ) co]c EHUBH %1(%% IS Ell ‘El%“éa' §‘§ dsrfgll&tzs

t‘anshi none I none
15 6~ di hydr ot hi
ot AR el Sﬁ*emé% %é{f??%}lﬁ hlﬁ?edle fnt
SQF@SE@E%BS‘M@%%%” Sy e S

crypt ot anshi none, tanshinone HA an
15, (1if)- Qothpesitinnaeratainag éanshingpg! %Sv‘fﬂ? maipgsisnti on
cont ai ni ng 15, 16-di hydr ot anshi none | as the essentia

i ngtiedC@npositioncconptiniog a5 J1¢-dieyshetanshinened s they mpigrisgredient;

conpounds selected fromthe group consisting of

Cr y@h @easRithanantdiging rnsoeniinardst the sistentinkingrddient, and

desired, the above-nentioned conpositions may further
optidtAlPr dciaiilE o or more compounds selected from the group consisting of

tanshinone ITA, tanshinone I and 15,16-dihydrotanshinone I;

(vi) Composition containing tanshinone ITA as the essential ingredient, and
optionally, containing one or more compounds selected from the group consisting of
cryptotanshinone, tanshinone I and 15,16-dihydrotanshinone I;

(vii) Composition containing tanshinone I as the essential ingredient, and
optionally, containing one or more compounds selected from the group consisting of
cryptotanshinone, tanshinone IIA and 15,16-dihydrotanshinone I; and

(viii) Composition containing 15,16-dihydrotanshinone I as the essential
ingredient, and optionally, containing one or more compounds selected from the group

consisting of cryptotanshinone, tanshinone IIA and tanshinone I.

13-
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nore tanshi none derivatives selected fromthe group
consi sting of | b- hydroxycryptotanshi none,
wQ-200506328pt ot anshi none, tanshi nol B5 tanshi nol PEIEKR2004/003546
przewaqui none A, di hydroi sotanshi none |, tanshi none HA
sul fonate, 1,2- dihydrotanshinone I and tanshi none VI.
More surprisingly, the present inventors have
conf.i y ned, t hat . enhancenment :
cr ;%t({?tﬂé?% htpﬁc?ﬂ?g‘,'e'fngﬂg i o%oglfl ,%Ot%g%é% frther| comprise one or
15, 16-.di hydr ot anshi none | .on. AMPK activity is. .
mores PR AGYAHY P%a§%8°t5‘§/ gfﬂ%i r%?i GHOP | §ISIYIng oo, 1B-
nore of these conpounds. Such a signif.i cang .
hydrexpieayniptenshinaaes ed toXRsEyPISEnShBRe ya9skinelet By dapshinol 1B,
was al so confirned that such effect was exhibited,
przewsganatiees 4, ofdikydnoisotenshinggse ¥ ouenshinppsi nBe sulfonate,  1,2-
derivatives. Therefore, anong conbi nations of the
dihyébemehineind I amdednshimmediIt i ons, conpositions (v) through
(viii) are particularly preferred. As specific

exappres isﬁ%[ﬁ? aé tgreest (Wentdds Glagd confiinidd thue renhancement
may be nade of the follow ng: - Conposition conprising

effe@%%%ﬁ#@fbﬁ@ﬁiﬂ&(@ tA86indme TR SinByid6:Q PN S0 &ihkdrotanshinone I

tion conprising cryptotanshinone and tanshi none
o Qs t | I.S] i: £
on AT slfafERE 00 o RMERREA B grmore ©
t anshi ngne and t.anshi none. |.; = 0Siti . .
these GpPYEHRG JUHR E RN PSR ERT SR VR LRDPIRgisied and
and - Conposition canprising tanshinone I d
was @iSQch@flamgﬁ ithas ruch [effeethwas: gxkibude ,irggpg(ri]]ggs ﬁéﬁ{qdé rpé"&hose four
above, the ratio between the two ingredients is )
tanshinefie rdzivgtives. t Hehereforge asfonp0 combimationsy of wihg) abeygymentioned
nore preferably in the range of 5:1
compositions, compositions (v) through (viii) are particularly preferred.
As specific examples of compositions (v) through (viii), mention may be made
of the following:
- Composition comprising cryptotanshinone and 15,16-dihydrotanshinone I;
- Composition comprising cryptotanshinone and tanshinone ITA;
- Composition comprising tanshinone ITA and 15,16-dihydrotanshinone I;
- Composition comprising tanshinone IIA and tanshinone I;

- Composition comprising 15,16-dihydrotanshinone I and tanshinone I; and

- Composition comprising tanshinone I and cryptotanshinone.

In the compositions as mentioned above, the ratio between the two ingredients
is preferably in the range of 10:1 to 1:10 (w/w), and more preferably in the range of 5:1

to 1:5.

-14-
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to 1:5. The conposition of tanshinone derivatives

contained in naturally occurring Danshen may exhi bit
wdi2bds@mes23e di st ri buti ons dependi ng upon t he haPUEAR20@/003546

season or cultivation region. Considering the

above-nentioned synergistic effects, it is necessary

to have the optimal conposition ratio between

tansfy, %b%o%i(fohv@ {aASFnG ééri\ta%lvéi Ebhtafbd | 15%1!( 16 RBlrring

unlfor e present |nventors ave confir

{S a Ll

Darigr ey f%%ﬁb %‘if’é&e ARGl ﬁs%%ﬁgl%”?é%ﬁg{é@?a@%fna% season oz
accordln tru tural dlfferenc er ebet ween

cult 5o ey conoPSiTisg e teSGULTPREh PIFIES N cFRE it i
basi s of these results the present inventors

neCcessHY ite Aeve 1@e Pptmal ermpasitipsavig bethveen fnshinges drrisrtives so as to
tanshi none derivatives on decrease of body wei ght and

exert refficamyt tryeo€ dmiformlyt ailhe tivescoptinvrentors dapo sonfioned effects of
rati o. As descri bed above, when the conposition in

tanshimooe daricaives bh dxpesgor aetivityl ofvganes and pootpins s8d characeristics
nore conpounds sel ected fromthe group consisting of

accdréinga by dteplied aaiffieites dbeicbeivewes Byd optiemant kbefelling the
derivatives, and preferably conprises both

con@%ﬁlhgﬁtréﬂ’@% tﬁeh@asﬁr@ﬂ‘ tﬁégeet‘ésﬂ%”me%teéeﬂf‘ ifv@hioPs conﬁrznke):g effects

her ebetween may be in the range of 10:1 to

of ad 5&H%h%e Hl?lioa elmrgén?tga.ﬁ&ﬁ%ﬁ nde&lggttlﬁe%n&ledé)cfreaé? Jogtbgd% 'v?eéght and

I CU e range o

r ef r a I tetr henant hr ene
the‘ﬂ%%’ﬁ?&?‘f W%BWB?%@X%@? crypt ot anshi none
and t anshi HA and the ratio therebetyween is in
t he 4% @%ﬂg gbave, gvhensthe; gompasitionoi a‘f%ég\%ﬁ%ﬁ’élﬁ} s REssent
derivative conponent contains both
invention Gcogirhise ranears hione wemiponnds sclensed fone the geawp ednsisting of
rati o therebetween is in the range of 5:1 to 1:5. The
tetrgdydsophtnantivernd odesivhdves fand t plesnanithindnier medvathat, and preferably
t anshi none derivatives have

comprises both derivatives, the preferred combination ratio therebetween may be in the

range of 10:1 to 1:10 (by weight), more preferably in the range of 5:1 to 1:5, and
particularly preferably in the range of 2.5:1 to 1:2.5. Preferably, the
tetrahydrophenanthrene derivative component contains both cryptotanshinone and
tanshinone IIA, and the ratio therebetween is in the range of 5:1 to 1:5. In addition,
the phenanthrene derivative component contains both 15,16-dihydrotanshinone I and
tanshinone I, and the ratio therebetween is in the range of 5:1 to 1:5.

The present inventors have further confirmed that tanshinone derivatives have
very superior prophylactic and therapeutic effects of metabolic syndrome, through

extensive in vivo metabolic syndrome-prophylactic and therapeutic experiments in the

-15-
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very superior prophylactic and therapeutic effects of
nmet abol i ¢ syndrone, through extensive in vivo

worb@mesa3e syndrome- prophyl acti c and t her apeut PCT/KR2004/003546
experinments in theob/ob mce, a nodel of obesity, the
db/db m ce, a nodel of obesity/di abetes, and the D O
(di et-induced obesity) mce caused by high fat diet.

ob/ddSmice! §5Hbdel of %%eﬁﬁfn'ﬁ%sﬂﬁlﬂﬁ’ MitOa RlAYESY 6%ghfr‘aflabetes and the

treatlng nmet abol i c syndroma CO[TpI'ISI ng tans

e \Y; riedi ent can prevent
Dl(g@dé t;{?iedg%égab%ﬁg% ?%e %&%éﬁt B I%gfil Eggﬁegh activation of
met apol i s nd thus. it redi.cted t the n be
dovaRioh sers s Sitioneloh sROBRT Guh s aing HRtepaht ayyirome
of, di seages associated with net abol I c syndrone. The
compEisigsiaps ﬁ?fmaw%ﬁff L SffECttVPe’é‘gT%’genﬁé?(aab@PV@t and treat
syndrone in accor dance with the present invention
met%bﬂh(jr%@@ﬁl@ﬁbr%b petivagion of mentabodismi g thine dt is pregicted that they
optional m xture thereof as the effective ingredient,
can bn devalopddeasivarious tiesgeiniit agentsefometvatietyi af diseases associated with
syndrone- prophyl actic and therapeutic agent, in

metgtwticusgiidrome t The @MEIERLAULTHE Jirbyendias e phdbiréating  metabolic
carrier, if necessary. 1. Pharmacol ogi cal Properties

syniﬁﬁleciﬂnm&dah@é] with BECREHAD QI?Ve‘MlBlli‘ cb éseﬁl%nﬁbove tanshlnone
invention is useful for prophylaxis a or treat ment

derlg%wfé:k'd}' &??ﬁﬁi?ﬂﬁclfnl u Ca ?e%‘f tﬁ:lg é@fecﬁv?‘a g%%aioenf agld can be

ese cond’t 1 '6n% 1 e

n Limte n _obesit besi .

fmﬁ@f&&ﬁ by B, Piei QT oSerErDE P&Ph%é? e PrtgRré sgent, in
gergl a, type |1 diab ies mel | jtus and

conja% ]é?np ARASPUIRHY PEEEPERIG SAATpEARFSSAINI t h i nsul i n

resi stance. Dyslipidem a, also known as the

at herogenic |ipoprotein profile of phenotype B, is

characterized by significantly el evated non-esterified
1. f at tRhaamiadelogiehERedpedtiescr y | ow density |i poproteins

(VLDL) triglyceride rich particles, high val ues of

ApoBhet Bdmposition in accordance with the present invention is useful for
prophylaxis and/or treatment of clinical conditions associated with metabolic syndrome.
These clinical conditions include, but are not limited to, common obesity, abdominal
obesity, hypertension, arteriosclerosis, hyperinsulinemia, hyperglycemia, type II
diabetes mellitus and dyslipidemia characteristically appearing with insulin resistance.
Dyslipidemia, also known as the atherogenic lipoprotein profile of phenotype B, is
characterized by significantly elevated non-esterified fatty acids, elevated very low
density lipoproteins (VLDL) triglyceride rich particles, high values of ApoB, the
presence of small, dense, low density lipoprotein (LDL) particles, high values of ApoB
in the presence of phenotype B, and low value of high density lipoproteins (HDL)

associated with low value of ApoAl particles.
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presence of small, dense, |ow density |ipoprotein
(LDL) particles, high values of ApoB in the presence
wohogesseype B, and | ow val ue of high densityPCT/KR2004/003546
| i poproteins (HDL) associated with | ow val ue of ApoAl
particles. The conposition in accordance with the
present invention is expected to be useful for

t ti ient fferi f i Car. m
cy S oo b St Ty dht Phea DR T Tiiisg o be
e S e e Sy, SHaSrer, 20d UL SEh b o

conposition in accordance with the present invention
hypeririglpsasiseincbiavieg rpavkavang inot rthenmgng rgf B}%’é’@ilﬁi yadme and
also to |l ower the cardiovascul ar norbidity and
suffering frani wayioas degrecatof dysliptidensiatagiet wmselber osi s due to
dyslipidem a. These cardiovascul ar di sease conditions
I naihedRnipaeition dn gtapddnt evthothe paeseoumventicer is @xpestefhtoshave
causi ng nyocardi al infarction, cardiac insufficiency,
anti-iARABRIER-ASHYbatics i naasIgo adidasi eetaliorasctlaramorbidity and
insufficiency of the lower extremties. Because of

mortspﬂgia%s&c{h%é& WmSeRsiobdiziosy &kl BCdylipldeRis ONBRSE Ch@ibvabeular

resent invention is also eXpected to prevent or
. retard. .t he .pr.ogres f 1. | : | t <N :
aiseeie BifipeS SR FlfafanGE iy o, P0G Bl ik cansing
pregnancy.. Therefore, i.he conposition .of the present.
myodBidiEh LEHIPS, SATGBC dREE BRCS o orar A aCY fe clspit L Pafipheral
chronic conplications associated with clinjcal . e
arteriply prsuffigjencandlathenlopies sxiremitigsor Begaysp|of | thepggnsulin sensitizing
m cr o- angi opat hi es causi ng renal disease, retinal

effectiatiegengositipa of fegredent/myenticaris dise sapestedoto nrenent evstard the
extremties. Furthernore, the conposition of the

progiREE HENypé IV edibbetss FRIlithe ins@btabolin symdrateeatd dévelopment of
various conditions other than the cardi ovascul ar

diab¥SAE e Fr8SRHEY.€ SPhedéfoRs BRCoRtdRNoN dffthd prebént tnvention is also
resi stance, for exanple polycystic ovarian syndrone,

expe&lgg Slo! Yetard2HEe hiderdss f $APRBAR ¥omplications associated with clinical
hyperglycaemia in diabetes, for example, the micro-angiopathies causing renal disease,
retinal damage and peripheral vascular diseases of the lower extremities. Furthermore,
the composition of the present invention may be useful in treatment of various
conditions other than the cardiovascular system, regardless of association Wifh insulin
resistance, for example polycystic ovarian syndrome, obesity, cancers, inflammatory
diseases, and neurodegenerative diseases such as Mild Cognitive Impairment (MCI),
Alzheimer’s disease, Parkinson’s disease and multiple sclerosis.

The composition of the present invention exhibits inhibitory effects against

development of fatty liver (hepatic steatosis) in the liver and also activates B-oxidation

of fatty acids, thereby playing a role in lowering concentration of triglycerol and thus is
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di seases, and neurodegenerative di seases such as MId
Cognitive Inpairnment (MCl), Alzheiner's disease,
weoeanilsiasosn' s di sease and nultiple sclerosis. TRET/KR2004/003546
conposition of the present invention exhibits
inhibitory effects agai nst devel opnent of fatty liver
(hepatic steatosis) in the Iiver and al so activates
b- oxi dati o f fatty. acids, .1hefeby. i .f 0 | Nys
expesiishis PRgeohdenPrariER ot Coring pEL aE 3 Rl e {oipia
I sexpected to be useful foy preventing or treating
dysmetgbeljsnp pfaleokglie q@éﬁl&@rﬂé‘i@(’@%gvﬁro lipid dysnetabolism
of al coholic and non-al coholic liver. The conpasition,
of Theecqmpasision ofitherressnt ipyention yariss dind cpewpeifioh 14 yarious
various tissues. In addition, it can vary fat content
tissuand Il iadditibhyiti can vaunyl fatl ®otent dod dispiikigion aidotles reduse plasma
and triacylglycerol levels. The conposition of the
5 cholddfc@SIQRH thiayslytasl leselef f ective for formation of NOin
endothelial cells and thus is expected to be useful
f Or TRy EUBRSEth Of thelB@lehNveRicH BCefibct e S@SformasaUbBNO in
di seases, hypertension and erectile dysfunction. As

endog%,ﬁ [ Eeqﬂ.sa.\n%nﬁ)?lg 54 %Q}ééyte%leﬁsﬁé uséﬁlnf"c%ralﬁeming SrB&h@ng cardiac

iac insu clr enty, mnyocardi al farction, rupture

. of the cerebrovascul ar syst ' ndi Ki .

oo DO PR oL SRR 2 AL G
material eliciting pronption of fatty. acid oxidati.on _.

causing fliseasssgiontieRs misp e spade Pt gpidhag ing 8BS, amperias dgretion

is expected to be useful for treating or preventing
10  ruptwewfithe cotebsovagcularcsysieno thrompesipydlgdnecdamagsd f at
deposits such as subcut aneous and abdom nal fat. .
AccoTltl aghpositidreotthepossent ionensiontihe mateda relicitingememetion of
is expected to be useful for delivering drugs in the
fattyf RIdW:ABattindl¥Ediiesay Goabehipson Mcdistdl trguesdrid- thedebpimnexpoctyd to
pat ches, and creans when desired to renove fat from

be upe&f[l#o? Wegﬁ%% ROt RihéH obesity @fdlalsy ifeaasvihg docalized fat

such as re g subcut aneous
deposits such as subcutaneous and abdominal fat. Accordingly, the composition of the

15  present invention is expected to be useful for delivering drugs in the form of ointments,
patches including anti-inflammatory patches, and creams when desired to remove fat
from particular regions where fat is locally deposited, such as removing subcutaneous
fat from protuberant parts of the eye-lids, arms and hips, abdominal fat and fat of
particular regions, for example, cellulite.

20 Further, the composition of the present invention may be used as an anti-
diabetic agent by lowering the level of blood glucose. In addition, it was confirmed
that the composition of the present invention improves decreased sensitivity to insulin

and thereby enhances the effects of insulin.
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fat from protuberant parts of the eye-lids, arns and
hi ps, abdom nal fat and fat of particular regions, for
wexenspies232cel lulite. Further, the conposition 8CTHR2004/003546
present invention may be used as an anti diabetic
agent by lowering the | evel of blood glucose. In
addition, it was confirned that the conposition of the

present invention.i nMproves e ensi b Vit yy 4 .
el orin i TR bR ERbjtobldal biBgenesis
i nsulin. The conpositjon_of, the present inventio .
therdsy oRBECEITEnCOEnORBIE ob PRl Sihar dfY SHine: Hme; fpguces
active capacity of nmitochondrja anggeat the same .tipne,
conversiic OF wEFRlRr 45sBes dRIOIRAIITe tisTUSS HiTEhY GeFing in improved
tissues, thereby resulting in inproved | oconotive .
locomatie capacity of aatients.sreinfeicad sndwraneen dupeayed enprgyr productivity,
energy productivity, fatigue-recovery, increased vital
fatigheveobyery eitiortabahvitdl poxieratductios of esElative steps thiovgle neased
ability to renove reactive oxygen species (ROS) and
abilify RerenFe Gohdtiveadid gkl ep&idyr @ OS)eamiofipo sddicady) dndl therefore the
expected to be effective for treating di seases
comBEHT 9 €Lhechll BiReRRE v BRbrcdY BRasAWDRErRY.M eact i ve
xygen species (ROGS), nention may be nade of the
f ol kgvgi&:gSesa&lngagso%l cee[u%éd dﬁ}é ;Qg?@@%ﬁié&gﬂéc{egs(ROS), mention

neur ol ogical seases, seas

epatpciyrhosis,. arthritis, .Retin f . .
may B it b s B bt S8 Bl pqurolgpigel dseases
. effect disorders by radi.otherapy, ,h br hi due...
kidney diseasernBepatqeishess, @é&ﬂ&?shfg?tag%éthw Flmaa%ggg‘? ar veitis,

agents, cerebral edema, |ung edema, foot edema )
senileanatsaach| sidengthact disordernadiathesapyn Sranghiah deygagq dise to smoking,
epi |l epsy, Al zheiner's disease, Down's syndrone,
side@ffebndisordbsensearaindstaiid bgayés) celicbmhsdemaAdung rdémmeidot edema,
above, the conposition of the present invention was
cereBRP WialcBoR! Ry dlgti danehin Chrabertf tpitépRy f AlzhainterBfdisdase, Down’s
above-nenti oned conditions and di seases, by

syndrome, Crohn’s disease and collagen disease.

As mentioned above, the composition of the present invention was shown to
provide beneficial effects for all of the above-mentioned conditions and diseases, by
modulating glucose and lipid homeostasis. Therefore, it can be seen that the
composition of the present invention is a suitable material for control of metabolic
syndrome.

The present invention relates to use of a compound for preparing a
pharmaceutical composition for therapy and/or prophylaxis of multiple metabolic
syndrome (metabolic syndrome), that is, metabolic syndrome characteristically
appearing with hyperinsulinemia, insulin resistance, obesity, glucose intolerance, type II

diabetes mellitus, dyslipidemia, cardiovascular diseases or hypertension, in particular.
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nodul ati ng gl ucose and |ipid honeostasis. Therefore,
it can be seen that the conposition of the present
wOonvesssosn i s a suitable material for control ®8ET/KR2004/003546
nmet abol i ¢ syndrone. The present invention relates to
use of a conpound for preparing a pharnmaceutica
conposition for therapy and/or prophylaxis of multiple
nmet abol i ¢ syndrone (netabolic syndrone), that is,
Eetabolic syndrone characteristically appearing with
yperinsulinema, insulin resistance, obesity, glucose
2. j ntthasmasewsical Preparptighsinet es nel i tus, dysl iypi gem’ a,
cardi ovascul ar di seases or hypertensi %n_ in ..
parHiecaompositiones pravetiog @ar topkns mstadglie sypsome comprising
conpositions for preventing and treating netabolic
tanshinomdr derivativaspas she gffeatineh ingedicndeedny araverls agd trage metabolic
effective ingredient can prevent and treat netabolic
synd@wdfeemht Avtiobigdh af netatidliom, efd tntsaivds bshigvedrttiat they dap be
is believed that they can be devel oped as various
deve%gé’(gsasf QhirichisV Bfg8t for0f rRBALESdisesesissicihtar twith metabolic
tabolic syndronme. The conposition for preventing and

syndignfa!t i’?lgel %ﬁlﬁgﬁlﬁbﬁ Y NGEORInk NaRE ¢REGRNGRetbIIR kiRirome in

presen nvention co i ses The above-nentioned
cccolRED R0 G SHRALERIAE soPRuth, AL i AORESIA anstinone

_syndrone- prophyl acti c_and t herapeutic t, i .
derivaHgsu AL (P PIRFRYE ANSSFPRin A0t F0n PP y OB R s ali the metabolic
carrier, if necessary. A suitable dose of the )
syndpshrag-propbylesticaind dhepansitic ogenss in penippcbionwith gyRlemagputically

may vary depending upon various factors such as
acceptablewhater,dfinevesdand, admi nistration fashion, age,

wei ght and sex of patients, pathological conditions,

di ep, suadblenddst raft the phaimaceutichi coinpositibh af thetresent invention

excretion rate and sensitivity to response. The
may vary depending upon various factors such as formulation method, administration
fashion, age, weight and sex of patients, pathological conditions, diet, administration
time, administration route, excretion rate and sensitivity to response.  The
pharmaceutical composition of metabolic syndrome-prophylactic and therapeutic agent
in accordance with the present invention comprises tanshinone derivatives as the
effective ingredient. The tanshinone derivatives can be administered via oral or
parenteral routes upon clinical administration and can be used in general forms of
pharmaceutical formulations. That is, the composition in accordance with the present
invention may be administered by various oral and parenteral formulations, upon
practical clinical administration. When formulating, the formulations are prepared

using conventional filling agents, extenders, binding agents, wetting agents,

disintegrating agents, diluents such as surfactants, or excipients. Solid formulations
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phar maceuti cal conposition of netabolic

syndr onme- prophyl acti ¢ and t herapeutic agent in
wacoesrodzize With the present invention conpri SEET/KR2004/003546

tanshi none derivatives as the effective ingredient.

The tanshi none derivatives can be adm nistered via

oral or parenteral routes upon clinical adm nistration

for gl apirEReD Rtiey B RS oLt B FOGHtG, SBnules and

with the present_inventjon . _be adm ni ster b
capswles: | &tk agg direnaiel By BHYBBalAnFIERRA 2@?18?%",65 uﬁgﬂ otle or more
practical clinical admnistration. Wen fornulati n%,, .
excigi¢rds,fsoelnad steicbnealeiva cprhopaieeticirsenigoioshincheslgin Lubricating
filling agents, extenders, binding agents, mettin? )
agenBgsthsas diagnediegr sttaraly age tile mai lalsenbs useds hexaspt for simple
surfactants, or excipients. Solid fornul ati onsfor oral
excipilétith.ni Af Nighidoforinatkioske forf @l skaimptetion,ahbeticn, may lbespade of
powder s, granules and capsul es, and are prepared by
susplisidoR Is @RI FBOMEerBA MY A Sidnhkdsy@18s. O'n ABdiGion to generally
excl pl ents, such as starch, cal cium carbonate,

used’ Eﬁﬁn@«%edﬂﬁe@@ OiEh 2R WREATIR: HghRr ifafiriRY (RYCiHove Skiflioned
as gnesi um stearate and tal ¢ may "al So be used,
except for sinple.excipients. Qi : [ .
romBESRS sh G T LTRSS SR TR SPsening
suspensi.ons, solutions for_internal pse, enulsions. and.
agenisy ; patich, addPESSEN2E ¥ Sge n]:e‘?‘%”&;}m% ed” sP?Fﬁ?tsfaﬁ i ?cgjélﬁfsgatlon
__such as water and liquid paraffin, the above-nentioned
includgr sterilizedopgreeth SeWHORS, MNAPaRIUEES é@(lé(Pfﬁﬁaeﬂisé’?nsﬁQﬂs’ Cmu.sions,

exanpl e wetting agents, sweetening agents, aromatics
lyophiticted ferseilatimins wed suppositarieat i 4sgoh-aquesas epkventgjand suspensions,
adm nistration include sterilized aqueous sol utions,

therd @Ry &€ ‘dl@é&@ro??ﬂeﬂ@ Flyﬁol, poigpapkhe a/cok rugetatdasil such as olive oil,
| yophi lized formul ati ons and suppositories. As

injediitle RALLAD RQUNAGLR, 8Rd PUSRSH HabdiRls fo SUFpIFRYIIBE Witepsol,
used propyl ene glycol, poiyethylene glycol, vegetable

L N e e
Wit %%Sse?gle’ units may contain one-, two-, three- or four-fold amount of individual
dose, or 1/2, 1/3 or 1/4 fold amount of individual dose. Preferably, an individual dose
contains an amount of the effective drug that is administered one time, and typically
corresponds to the total amount administered for one day, or 1/2, 1/3 or 1/4 fold-amount
thereof.  Although effective doses of tanshinone derivatives are concentration-
dependent, they are preferably in the range of 0.1 to 1,000 mg/kg, more preferably 0.4

to 500 mg/kg and may be administered 1 to 6 times a day. Therefore, tanshinone

derivatives may be administered in the range of 0.1 to 6,000 mg/day/kg bw, for adults.
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macrogol , Tween 61, cacao butter, laurin butter,

gl ycerol and gelatin may be used. Dosage units may
woanisaese3gne-, two-, three- or four-fold amounPCoOiKR2004/003546

i ndi vi dual dose, or 1/2, 1/3 or 1/4 fold anount of

i ndi vi dual dose. Preferably, an individual dose

cont ains an anount of the effective drug that is

ﬁn;”als?i ﬁﬁ%ﬁﬁﬁ el asBPe o Rt S RR5R RO s bibyjdgd a
1/ 4 d-
healty apdsrfahid 90 GoPPOSavE o E&%%%wﬂ%ﬁa% i angtabolic

they are preferably in the range of 0.1 to_ 1,000

syndrapé gontginieg mh@pwdw\@twe& @ aswoqffq?am pesdicrtay be
adm nistered 1 to 6 tines y Theref ore, tanshi none
der Theatermes Inmjth ad fundtivingt ﬁxoéd uperl tlh@lg’f@ngﬂlecﬁpegﬁfatﬂ@ of
6, 000 ng/ day/ kg bw, for adults.ln accordance with

the fe@ihb @iveatipeatiesd td hefopd éseviticti tanshinboe detivativesiase added to
provided a health and functional food conposition for

genePdl SYEI oNehpRoWd fun8@rstHerdBE. 2RIk KinsN& dérdriives Ay derudded to
tanshi none derivatives as an effective ingredient. The

gene% " dPo Ihlﬁﬁkat | I%Eﬂ%r &‘?Jﬁtﬂe%% Jraq ?sul!:’sS SR wWdEQ 4GdHRHions and

e SpECI e present nvention réfers to a

n nshi,ng
the é&a SRafSoie BT HR0E g r.?cédr?égf {35E Gk enshipone
erivatiyes na e ded_ t n ds,or
deriyRtivphpPrayiges ‘:teﬁ 1?16#%%9 s @53%@% ’6’3&53? gdvag éﬁ%ﬁ%ﬁ%here
and the like. Intake of such a health an functlop
are foogide efpetaicanssg tyaprelangeth asqieh drygs PoeRse ?cm aterial 1s used as
beneficial effects for health, and exhibits advantages
the faw rhitatiali hetike ermyentorsil deigsf f ect s caused by prol onged
use of drugs because food material is used as the raw

mat gfit & destibdl itk @scanvtiendreateaivativasgs.the presentiinvaewnrasd food
to use tanshi none derivatives of the present invention

add1ﬁ§e ahEQOdedidiviel an HehRRIBd G8dreY Ak ickB SheCasedbian eslffe@sttion with
| one, or can be used in conj unction with
other food or food ingredients, or may be used appropriately according to other
conventional methods. Mixed amount of effective ingredients may be suitably
determined depending upon the purpose of use (prophylactic, health or therapeutic
treatment). Generally, in producing foods or beverages with which tanshinone
derivatives are mixed, these derivatives may be added in an amount of 0.0001 to 10%
by weight, and preferably in an amount of 0.1 to 5% by weight, relative to the total
weight of raw materials. However, when prolonged intake is intended for the
purpose of health and hygiene or for health control, the above-mentioned amount of

tanshinone derivatives may be adjusted below the above-mentioned range. In

addition, the health food of the present invention preferably contains tanshinone
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ot her food or food ingredients, or may be used

appropriately according to other conventional nethods.
wohkasdezspunt of effective ingredients may be BATKER2DOA/003546

det ermi ned dependi ng upon the purpose of use

(prophyl actic, health or therapeutic treatnent).

Cenerally, in producing foods or beverages with which

. tanshi none derivatives ar l s : e efiat |
deriviyRn TS s U5, SR e P ERspACtE S B YrhBRed as o
and preferably. in an amount of 0.1 to 5% by wei ght,
pharmageyficd) COMPOFIOnt ot al wei ght of raw materi al s.
However, when prol onged intake is. intended f.or e
purBsse ismonpatichles Jimtyigi biads of ther2 (‘-5%\1“%%“86?4 E%?@S- As
the above-nenti oned anount of tanshinone derivatives
examplas dfdoadtj tosvlsidh e enshinencadrsivativiesreandifetidednipentipy may be
addition, the health food of the present invention
mad®rodf meab) yausagdsaibrsad, acimbblatm edediev,asiacks coafdctingpry, pizza,
within the determned toxicity range, when it is
RamBAPbRYCHoREes? pRardKaeaieti wik, ¢oetpfmids] mw fodusy dairg products
particular imt to kinds of the above-nentioned

incldgg%dl\%ctiﬁci& %35R}E FerMentQOEAK A W GBarh Nearioas %bﬁl})’@ Béverages,

atives can be added, nention nay be nade o

teas,ggrﬁnitﬂisé AT DU AE B ex%%%@%&gqngﬁlfﬁgég?atrﬁn %‘gg%{agéns.srﬁfekiﬁcally, as

tionary, B. her S, gum

ski d mlk, dried foods,.raw foo daj f
exarile] Sehoaybiapet e ARt e lee BeplipR R Bgde of
cream various soups, beverages, teas,, dri.nks, . -
healtly fopdprmdspesind .f%\@ége RFRAVAISISEF of SGPFFopqidy ity and juice
Specifically, as exanples of health foods containing
made afghnshimmmeddarivatives, es maie ingredientay eagditienomengeon dppy be
foods and special favorite products such as squeezed
madk iof] 616 medédnes fel feramchephiitteaniadethatis aasétnone
derivatives as main ingredients. In addition, mention
may Wagnn@de dedirddotokuseedhgiings depivagetsnot, theepbseint iisveatich as
urethritis as targets.

cosmetic raw materials, these derivatives can be added by themselves or can be used in

conjunction with other cosmetic ingredients, or may be used appropriately according
to other conventional methods. Mixed amount of effective ingredients may be
suitably determined depending upon the purpose of use thereof. Generally, in
producing cosmetics using tanshinone derivatives, these derivatives may be added in
an amount of 0.0001 to 10% by weight, and preferably in the amount of 0.1 to 5% by
weight, relative to the total weight of raw materials. Cosmetics include, but are not
limited to, aftershaves, lotions, creams, packs and color cosmetics.

Tanshinone derivatives in accordance with the present invention may be
extracted using Danshen (Salvia miltiorrhiza) as dried drug material or raw drug

material, or may be synthesized by organochemical methods.
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Wien it is desired to use tanshinone derivatives of

the present invention as cosnetic raw nmaterials, these
wdeniswasa3zes can be added by thensel ves or canPO®/KRew/003546

in conjunction with other cosnetic ingredients, or nay

be used appropriately according to other conventiona

nmet hods. M xed armunt of effective ingredients nay be

sui t abl termn ndi n .

* hel EBrees T R Ge f 88% itk AP eRERh Bmbiies: o
tanshlnone derlvatlves e deriyvatives mm e added
subjeFRERBSRAD HOUORERE GORSY BRtPp Y ooty trudt AREE b
preferably in the amount of 0.1 to 5%by wei Ht, .
filtermg) thei aradd extrards, tfotlawededygvacem) SoRREFGiIgd ©) optionally,

Cosnetics include, but are not limted to,
remoafgesobleaves, | oti ons, creans, packs and col or
cosnetics. Tanshi none derivatives in accordance with
t herqareasiple, iManshdn Bnextmytedevitx retitinel] vasiury doaeitabed and
{Salvia mltiorrhiza) as dried drug material or raw
then QEléQtrH@eE& it methylomy chiRridy b hetghiaes doycantgrudosdietiorcal The
hods. A process for extracting tanshi none

solut Gﬁr i i‘:gﬁﬁﬁﬁ@& ¥ih 0L AR REh %ﬁfﬂ?ﬁdt§§r§}t9h}a)to SethiChhiddtanshinone

ter or organic solvent ‘extraction to

derlv %/cfia Iagt ’ uéjrgT e)c(tl r\%%tgn vp il lgé n%s%h'o@cg it I?l’?org rdégaql b?’] w%)s of the

(vac u concentration,
opti onal I , renoving sol vent. For exanpl e, Danshen is
folloging i t h met hanol, vacuum concentrated and then

re-extracted with methyl ene chloride to obtain a
concentrated solution. The solution is purified via

silica colum chromat ography to obtain pure tanshi none
DETIHIER DIESGRI E wi || be described

in nore detail by way of the foll ow ng exanpl es.
DETAI LED DESCRI PTI ON OF THE DRAW NGS

The above and other objects, features and other advantages of the present
invention will be more clearly understood from the following detailed description
taken in conjunction with the accompanying drawings, in which:

Fig. 1 is a bar graph comparing activity of AMPK (AMP-activated protein
kinase) between the treatment group and control group, after treatment of myoblast cell
line C2C12 with Danshen (Salvia miltiorrhiza) extract and tanshinone derivatives;

Fig. 2 shows results of Western blotting to determine effects of tanshinone
derivatives on protein expression of total AMPK, p-AMPK, p-ACC and GLUT4, after
treatment of myoblast cell line C2C12 with tanshinone derivatives;

Fig. 3 shows results of Western blotting to determine effects of tanshinone

derivatives on gene expression of ACC 1 and 2, UCP-2, CPT1, PGC-1a and GLUT],

after treatment of myoblast cell line C2C12 with tanshinone derivatives;
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advant ages of the present invention will be nore
wolesrdeg23ander st ood fromthe foll ow ng detai | eBCT/KR2004/003546

description taken in conjunction wth the acconpanying

drawings, in which: Fig. 1 is a bar graph conparing

act ivity of AMPK (AMP-activated protein kinase)

ween the treatnent.gro Q f
r Srbr BTSN RBIG P 13 ‘%ﬁ%ﬁ M, B e, oh eelitar
SaIV|a mltiorrhiza) extract a t an none
otV pESyoeh GO TalPRc PR A oD ORELTar FOT SeRRpt of
to determ ne effects of tanshinone derivatives on
myotpascell Hne £RCd2svigntapshinenederixpiibees; p- AVPK, p- ACC and
GLUT4, after treatnent of myoblast cell |ine C2C12
Wi tHigt Aissé inri crogragib rshoairiguesylisrfeffegtssfamrshinang| desivafives on
Western blotting to determ ne effects of tanshinone
5 adlpdégfel idfre@sation, gERe eodimestsofnprefdip@Ftd clld lie DEF2A, with
PGC-1 a and G.UTl, after treatnent of nyobl ast
tanshSifdnk dleh{;ﬁl\@g(:ﬂ wi th tanshinone derivatives; Fi g. 41is
a graph conparing effects of tanshi none derivatives on

dll’ gon s al 46 gt gﬁg Eoﬁiﬁﬁrﬁj‘geres@l?st YaeRed iR téRRbAESOUS raﬁél Reontrol

r ol er treatnent of nyobl ast cel

t anshi ng r [
ok B S fﬁ“ma%mae %gwe@ o §F ¥l YERIGVIDE, n%eﬁénent of
erivatjves on adjp te dlfferentlatlon after
myollagpeHdine %?Ck?r\é{&ia' nope dLPMELYEShe F442A with
t anshi none derlvatlves Fig. 6 is a graph conparjn .
10 r esBiigt Z shewsweestlts pEcfivcinehamptogmshiponmen changey m E?‘g’u}?{elght
in effects of tanshinone derivative on insulin
over 3N | dfiey itteytmant tof rantangmslmndel aff ahgsity, IR0 €dpt-induged obesity)
C2C12 w th tanshi none derivatives; Fig. 7 shows
mice], &l drgptofanstiih@et s of cryptotanshlnone on changes in
body wei ght

Figs. 8 and 9 are, respectively, a graph and table showing effects of tanshinone

derivatives on changes in body weight over time, after treatment of an animal model of
15  obesity, C57BL/6JL Lep ob/Lep ob mice, with tanshinone derivatives;

Fig. 10 is a graph comparing changes in adipocyte size between the treatment
group and control group, after treatment of an animal model of obesity, C57BL/6JL Lep
ob/Lep ob mice, with tanshinone derivatives;

Fig. 11 is a graph comparing fat distribution in terms of numerical values for

20  respective organs between the treatment group and control group, after treatment of an
animal model of obesity, C57BL/6JL Lep ob/Lep ob mice, with tanshinone derivatives;

Fig. 12 is a graph comparing adipose tissue distribution and fat accumulation in

the livers between the treatment group and control group, by way of staining of livers
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obesity, DI O (diet- induced obesity) mce, wth
wonrystessashi nene; Figs. 8 and 9 are, respecti PETKR20804/003546

graph and tabl e show ng effects of tanshinone

derivatives on changes in body weight over tine, after

treat ment of an animal nodel of obesity, C57BL/6JL Lep

Tollow e GHARN ST RN OO o YO E ep Y B G ae

t he treatnent group and control group, after treatnent
with tpshipongderptivgsdel of obesity, C57BL/ 6JL Lep ob/Lep ob
m ce, with tanshinone derivatives; .11 is a_graph
corfiar il hgisf attable sconipsting ovhangest iy hﬁldoﬁn% stipridation. ndicator
val ues for respective organs between the treatnent
matetjale ip linerctissoet bevweer the freatafenegroup ead wenirolgiroum afiat Wedtment
nodel of obesity, C57BL/6JL Lep ob/Lep ob mce, with
5  of af aREMIN@Beeidef obedityy €57BE/@L 1Lep iob/Izepyobphicepnyitr tanghinone
adi pose tissue distribution and fat accunulation in
denvtaﬁ@esl ivers between the treatnent group and contr ol
group, by way of staining of liversfollow ng treatnent

Of ﬁn ﬁ” g@ttaﬂg%% m gﬁln% REsH Eé’ in %%&Lllpﬁcﬂ 'an&egllﬂlc%gé B@ﬂ@ve@f? the

anshin erivatives
arlng chan d .an t n
B LTI i
and _contr gr . aft r treatnent of an ani mal node
CsTRR/65h b8P BhicsowitE g APl SBRHSEe, wi t h
t anshi none derl vatives; Fig. 14 is a table ar.in
10 chaFige45 iina miswaraphsiomparag ghangss i Wé?@x%leﬁ@rt fc‘ﬁg tion Of mice
treatnment group and control group, after treatnent of
betwaen #vi tnestmemicgdoup fand bestialygrowgh 2By Bgatmcapoban kaimapnodel of
mce, wth tanshi none derivatives;
obesity, C57BL/6JL Lep ob/Lep ob mice, with tanshinone derivatives;
Fig. 16 is a table showing effects of tanshinone derivatives on changes in blood
glucose, after treatment of an animal model of obesity, Lepr db/Lepr db mice, with
15  tanshinone derivatives;
Fig. 17 is a table comparing activity of compositions by double combination of
tanshinone derivatives in accordance with the present invention;
Fig. 18 is a table showing changes in activity with respect to changes of
ingredient ratio in compositions of the present invention;
20 Fig. 19 is a table comparing AMPK activity of compositions by triple
combination of tanshinone derivatives in accordance with the present invention; and

Fig. 20 is a table showing results of effects of combination ratio between

tetrahydrophenanthrene derivative group and phenanthrene derivative group of
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Fig. 15 is a mcrograph conparing changes in visceral

fat distribution of mce between the treatnent group
wanasmesase ol group, after treatnment of an ani nRCTHKREEN4/003546

of obesity, C57BL/6JL Lep ob/Lep ob mce, with

tanshi none derivatives; Fig. 16 is a table show ng

ef fects of tanshinone derivatives on changes in bl ood

gl ucose, after treatne

el

tanshipque deTyvativap pn &%ﬁggﬁ T Gvcig, SR Rpian of af animal model of
deri vati ves; 17 is a table co .n ctivity of

Obesmr%ﬂﬁj&ﬁe 9&%% 1S AbYAEQPS B a?%fﬁ?ﬁ?ﬁone d
derivatives in accordance with the present invention;
Fig. 18 is a table show ng changes in activity with
respect to changes of ingredient ratio in conpositions

EXAMPLES present invention; Fig. 19 is a table conparing
AMPK activity of conpositions by triple conbination of
tanshi none derivatives in accordance with the present
invention; and Fig. 20 is a table showing results of

ef fR Sﬁsg{% (EAPIRRMION Wik bk A Q21048 @R more detail with reference to
tetrahy henant hrene derivative group and

the fgﬁ&gﬁgt Eﬁlgfes g[‘g EA \éﬁw?er %P%)Pl%fvfdgﬁ%mm ‘?lhﬁﬁra‘uﬂgﬁievﬁ&ent

er treatnment of

eSS SO L RO BB e SRR P S

present invention wll be described in nore detail
invep§iQth reference to the fol |l owi ng Exanpl es. These
exanpl es are provided only for illustrating the

present invention and should not be construed as
limting the scope and sprit of the present invention.
ExampiDl Bolhtioh 96 Tanskinoné ddrivitiviesone deri vati ves

5 kg of Danshen (Salvia miltiorrhiza) material was purchased from a Chinese
medicinal herb shop and other necessary materials were collected in fields and
mountains or were purchased from the shop. Danshen was eluted with 50 L of
methanol for 24 hours and concentrated under reduced pressure. 1500 mL of water
was added to the resulting material. Then, an equal amount of n-hexane,
dichloromethane (CH,Cly) and ethyl acetate (EtOAc) were added and sequentially
extracted two times so as to obtain a gelatinous red extract. When activity was
examined on the respective layers thus obtained, the activity was highest in the
dichloromethane layer.

Silica gel (Kieselgel 60, 230 to 460 mesh, Merck) was sufficiently swelled with
100% n-hexane and then packed into a column (530 cm high). 50 g of the extract
obtained from the CH,Cl, layer was dissolved in a trace amount of EtOAc and n-hexane

and the resulting sample was loaded onto the column. After loading and sufficiently
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5 kg of Danshen {Salvia mltiorrhizd) material was
purchased from a Chi nese nedici nal herb shop and ot her

waeosdsz3y materials were collected in fields BOWKR2004/003546

nmount ai ns or were purchased fromthe shop. Danshen was
eluted with 50 L of nethanol for 24 hours and
concentrated under reduced pressure. 1500 nL of water

e 95, 1R 05 S 08 AL e el o
20 58 e ) B RERER GE S BL HgB g

When activity was exam ned _on the respectiv Iﬁ%eﬁs ..
(v/v) ttauebtaint tanglinone Weriwattves:i t Fughsh Hnepsasment 0? he activity,
di chl oronet hane | ayer. Silica gel (Kieselgel 60, 230

activé fractBs veshpodled aid conaenteatéd wsieeredugedspressued wit h 100%
n- hexane and then packed into a colurmm (530 cm high).
50 ThehateHel, evhichasdhititat] aictieity for thenfirsteoDHACI vPas| agpiar separated
di ssolved in a trace ampunt of EtOAc and n-hexane and
using Bifics GeHl(Kidaelgslann) 230Mas dc0agdedh, vitreky. he Tidd wm. folibtved by
oadi ng and sufficientlyeluting the sanple, the

| 1380 ' | f -
I U 00 PR, LA RGO
hexa%Ncgtc——];Oﬁ.dﬁ aﬁ’éﬁr ag Pl /v)O/V\;ag Qusbf {[a?qéz ) [Jdgeﬁ&{(_)réglg( é’dl\ye)nt{ P]gfctions

i norié deri vatives. uremen
JAVPK actjvity, .active fractions re, pool ed, an
exhilthe, wiioreectdarert Bovled 6 PRbeliFuta BB R BN gressure
whi ch exhibited activity in the first colum, wa
agalNexts djse-ALEd Wasi "‘r?éﬂ‘?s({ opE amg%n ﬂ{eKa% PRIes S@b{engs%tqlﬁd -
460 mesh, Merck). This was followed by swelling with |
hexal©B6%07h exene X waaekiried duhimeashstpuand the Zsgrem Hisgparation
Et OAc/ nhexane = 0/100 (v/v) - 20/80 (v/v) was used as
of tha rekpeetivepirngions wae wbserfedac tAsoths dexdloping isokyentn Ei@®Ar/orlyexane
activity were pool ed and concentrated under reduced

= SOPI(EBFVW @as used in a normal phase. Search for the respective materials was
performed by heating and developing a TLC plate in a hot plate using an anisaldehyde
staining solvent (5% H,S04, 2.5% acetic acid, 5% anisaldehyde, and 87.5% ethanol).

In this manner, tanshinone derivatives were extracted, separated and purified.

Example 2: Structural analysis of separated active material

NMR analysis was performed to determine structures of cryptotanshinone,
tanshinone I, tanshinone ITA and 15,16-dihydrotanshinone I separated in Example 1,

respectively.

Cryptotanshinone
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Next, Prep-TLC was carried out under the devel oping

sol vent, Et OAc/ nhexane = 30/70 (v/v). TLC was carri ed
wouabosina3sBach step and the degree of separati onPOT/KR2804/003546

respective fractions was observed. As the devel opi ng

sol vent, Et OAc/n-hexane = 80/20 (v/v) was used in a

normal phase. Search for the respective materials was

GRS S1 TP IS BB ol g

9.2 B ), 3105 B A2 bl 55 HE Wi 4 i Jﬁg‘?eﬂz)

extracted, separated and purified. Exanple 2:
128(6Hr$)ctural anal ysis of separated active materi aI NI\/R
anal ysis was perforned to determ ne structures
13C-NMRACD B 5 NE8EC-1H)atB00 (G 37.7% (aﬁréwﬁlo?fe(%) alﬁé 57 (C-5),
15, 16- di hydr ot anshi none | separated in Exanp
132.48 g@m;cuz/xej ¥C-767 V8L 30 @h8))i186:18 1(E-NVRST. Mi’l)o) 1&:11 16 4211),
ABq3 J=8.0 Hz), 4.83 (IH, t, J=9.2 Hz), 4. 314(6CH17)
-63 1176)56 @-1& 8(1[3‘8 0:15) 34.57 (C24), 1.7
175 s?qgﬁzgﬂ%ﬁ”@ R s T 1 28 (ot

3185%@%%@1% 4)OI 24285(7Ci Ic) 5) ,19'122. gsc- (Z)c 6?7 132.43

(C-7), 128.30 (C-8), 126.19 (C9), 152.28 (C-10),
184.16 (C-11), 175.59 (C-12), 118 21 (C 13), 170.66
C-14) 81 38 (C15), 34.54 (C-16), 18.74 (C-17),

Tanshinoae If-A 18) | 31 80 (G 19) Tanshl nonel I - A | H NVR( CDC
35 300. 40MZ) d

3(1H _d
HNMB(@DE, 300 30VIER) 5403 (b @(Jjﬁ 2};2 % sg?gﬁé) }@213@( 38201,
s), 1.78(2H, m, 1.65(2H, rg ((2 ).
), 3.18(2H, t, J=6.6H7), 2.26(3H, s) 1.78(2H, m), 1.65(2H, m), 1.31(6H, 5).

13C-NMR(CDCl;, 75.45MHz) & 184.29, 176.43, 162.38, 150.80, 145.14, 141.96,

134.13, 128.12, 127.16, 121.81, 120.91 120.57, 38.52, 35.33, 32.51, 30.56, 19.79, 9.46.

15, 16-Dihydrotanshinone I

JH-NMR(CDCl;, 300.40MEHz) 8 9.24(1H, d, J=10.6Hz), 8.24(1H, d, J=103Hz),
7.60(1H, d, J=10.3Hz), 7.54(1H, dd, ]=10.6, 8.4Hz), 7.41(1H, d, J=8.4Hz), 4.95(1H, t,
J=113Hz), 441(1H, dd, J=113Hz, 7.5Hz), 3.62(1H, m), 2.663H, s), 138(GH, d,
J=8.1Hz).

13C-NMR(CDCls, 75.45MHz) § 184.26, 175.67, 170.56, 142.00, 134.95, 134.72,
132.06, 131.90, 130.38, 128.81, 128.18, 126.01, 124.99, 120.28, 118.32, 114.06, 81.62,

34.68, 19.85, 18.81.

Tanshinone I
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13C-NVR(CDO 3, 75.45MHz) d 184.29, 176.43, 162. 38,
150. 80, 145.14, 141.96, 134.13, 128.12, 127.16,
wa20058%323120. 91 120. 57, 38.52, 35.33, 32.51, 30CHAR2004/003546
19.79, 9.46. 15, 16-Di hydrotanshi nonel | H NVR(CDC 3,
300. 40MHz) d 9.24(1H, d, J=10.6Hz), 8.24(1H, d,
J=10.3Hz), 7.69(1H, d, J=10.3Hz), 7.54(1H, dd, J=10.86,
8.4Hz), 7.41(1H, d, J=8.4Hz), 4.95(1H, t, J=11.3Hz),

H-NMRQIDCH, Y. 40MH1z) 3H9, 19715 Hz) , J=3 062{2H 8.28(1H2 b6 61=38,3Hz),
s), 1.38(3H, d, J=8.1Hz). 13C-NMR(CDO 3, 75.45MHz) d

7.73(1H84, 26,0.3HH, 8.50(1H,0d5 6101613, 51z), 130(135, d, 138.5H2), 7.26(1H, g,
132.06, 131.90, 130.38, 128.81, 128.18, 126.01,

J=1. 3Hzg428£(3}ﬂ8p22§(3111c8J323H%)14 06, 81.62, 34.68, 19.85,
81. Tanshi nonel | H NMR(CDCOl 35 300.40MHz) d 9.19(1H,

13C-NMR§:1§@136H25)45 2}3(3%%3@'%, %5125%@5 hsg %Z%é 0(13§|’18 133.58,

132.90} T§% %Fkiagé% 2@%@5%%“ g%H%a 4%,'\}2;}(7%H’l%§§3 3151826%( 3blg4,

8.79. 175.55, 161.13, 142.00, 135.18, 133. 58 132. 90,

132.69, 130.63, 129.57, 128.31, 124.73, 123.03,
121.72, 120.43, 118.69, 19.84, 8.79. Exanple 3:
Determi nation of AVPK acti vi ty Moblast cells, C2Cl12,
wer e ceI | cul t ured in DI\/EM containing 10% bow ne cal f

AL of AMBKsagtivitsiched a range of about 85%

to 90% t he culture medi um was replaced with 1% bovi ne
c aMivoslastusallspGR G2t were rodll coaltdieflfiari2MiEM tcontaimfg ¢6%4d sovine
Enzymatic activity of AMPK was determ ned as foll ows.

calf séwdfal2 Whéd Sclelefisity reached a range of about 85% to 90%, the culture

Examp

medium was replaced with 1% bovine calf serum medium to induce differentiation of
cells. Enzymatic activity of AMPK was determined as follows. C2C12 cells were
lysed to obtain protein extracts and then ammonium sulfate was added to a final
concentration of 30%, followed by precipitation of proteins. Protein precipitates were
dissolved in a buffer (62.5 mM Hepes, pH 7.2, 62.5 mM NaCl, 62.5 mM NaF, 1.25 mM
Na pyrophosphate, 1.25 mM EDTA, 1 mM DTT, 0.1 mM PMSF, and 200 uM AMP).
Thereafter, 200 uM SAMS peptide (HMRSAMSGLHLVKRR: the underlined serine
residue is a phosphorylation site, as an AMPK phosphorylation site of acetyl-CoA
carboxylase) and [y-32P]ATP were added thereto and reactants were reacted for 10
minutes at 30°C. This was followed by spotting of the resulting reaction solution on
p81 phosphocellulose paper. The p81 paper was washed with a 3% phosphate solution
and radioactivity was measured. For each reaction condition, reactions involving no
SAMS peptide were also conducted and basic values were subtracted from the total

values.
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lysed to obtain protein extracts and then amoni um

sul fate was added to a final concentration of 30%
woabdsmeexd2 by precipitation of proteins. Protei RCT/KR2004/003546

precipitates were dissolved in a buffer (62.5 rnM

Hepes, pH 7.2, 62.5 niMNad, 62.5 nM NaF5 1.25 mM Na

pyrophosphate, 1.25 nM EDTAS 1 nM DTT, 0.1 mM PMSF,

and Ther a pt i de .
SRRy b e TR T el CRRB ARG il reargg v
hos hor on.site as an MPK phos, hor lation site,
DanS§ RERSY o R hip LR R ool B RRedecia Batie aciivie
fﬂég eto and reactants were reacted for 10 m nut es at
of g& This was foll owed by spotting of the resulting
reaction solution on p81 phosphocel | ul ose paper. The
p81 paper was washed with a 3% phosphate sol ution and
radloact|V|ty was neasured For each reaction
placi: tlhete b AAMEKD epA MK WweiACC and
also conducted and basic values were subtracted from
GLUIenninads val ues. As can be seen fromFig. 1, when
myobl ast cells, C2Cl2, were treated wi th Danshen

eXtM?@EléstQiéﬁst@@@m RRREcEEEIMAtd Y€ DMEN %oﬂt@iﬁﬁl% {®4 bovine
i ncreased enzymatic activity of AMPK. Exanp

calf g&ﬁ&ﬁca”mgén'eﬁé]l ﬂgnsﬁzg{c/e%g%li %%agéfs%ﬁqfuf t%%&éfg@’ ’%{g%ulture

I u M ont ai 10% bavi ne, cal

medlﬁl% lwa% Wzgrﬁ:%gew%hggﬁs tymreegglﬁe% ‘émrg?? B¢ o, idce ggelfular
cul.ture diumwas re ced wi th, 1% bovi ne

10 differeBitiotl, TRt Cot HatR Boded albas0 g febionaeHatves,

D.fferentiated cells were treated with 30 nM

respectiyrdyri nlbprymeptici achivity ©§ AMBKpwas ineapyred myzlysiagi ©2C12 cells to
activity of AMPK was neasured by lysing C2Cl2 cells to

obtain protein extracts and subjecting protein extracts to Western Blot analysis so as to

determine the amount of total AMPK, p-AMPK (phosphorylated AMPK), p-ACC
(phosphorylated acetyl-CoA carboxylase) and GLUT4 (glucose transporter 4) proteins.

15 As can be seen from Fig. 2, when comparing with the control group,
tanshinone derivative-treated cells exhibited increased amount of the phosphorylated
AMPK protein, increased amount of the phosphorylated ACC protein and increased
expression level of GLUT4 protein, even though there was no change in the total
amount of AMPK protein.

20

Example 5: Effects of tanshinone derivative on fatty acid metabolism and

biosynthesis of mifochondria

Myoblast cells, C2C12 were cell cultured in DMEM containing 10% bovine

calf serum. When cell density reached a range of about 85% to 90%, the culture
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obtain protein extracts and subjecting protein
extracts to Western Bl ot analysis so as to determ ne
woheosaesint of total AMPK, p- AMPK ( phosphoryl aPem/KR2004/003546
AMPK) , p-ACC (phosphoryl ated acetyl - COA car boxyl ase)
and GLUT4 (glucose transporter 4) proteins. As can be
seen fromFi g. 2, when conparing with the contr ol
group, tanshinon ivative-treated c lIs exh| ited
rmedife MBS AEAD UMD T4 HRS V0 GO P st celular
i ncreased anount of the phosphoryl at ed ACC Er ot ei n .and
diffeientiatioas e Diffrisntisisd ¢alls svgeg tregtedsmifiu3dy ashinepe derivatives,
t hough there was no change in the tot aI am)unt of AMPK
respeptivdlpi NRNBsanpt exsactéd fremt ellpnd IsRCRows neaformad fo/ebserve
on fatty acid nmetabolismand biosynthesis of
effect dfaefeotive mnbliabhadérivatvésson GREI&pressienfl ACCl (agetyCoA
i n DMEM cont ai ni ng 10% bovi ne cal f serum Wen cell

carb(gﬁllb%é-tl)( Aeachedphl (@@ﬁﬁn@ﬁalﬂﬁ@zltra&%dse IRAGC tile(peroxisome
cul turemedi um was replaced with 1% bovine cal f serum

proli; %@%?P&tfv‘&te'df}g ?mcﬁrajrﬂrﬁé 86-attivat & Rh! G‘EtU'an(glucose transporter 1)

erentlate S were treated Wt
one.deri vat es, respectively. RNAS vvere
and]ggﬁih@%cﬁlpglpg%mtg *and RT PCR was perforned to
obs rve effects e tanshlnone erivatiyv
%n‘@%l?f)r%@%l %ﬂmo%s £\ W 1 AR St ble’ it > group,
car boxyl ase-1), ACC-2, CPTI (car n|t| ne
tanstinonei dayativentispisd seslls |oxhibiie inseased cpigsgigndevel of genes for
proliferator-activated receptor gamma co-activator |
ACQG), ACCUTICRE, RGestot UERSpadt@rUTY. and UCP- 2
(uncoupling protein-2). As can be seen fromFig. 3,

when conparing with the control group, tanshinone
derivative-treated cells exhibited increased

Exa%émﬁsﬂﬁgsik 6F e ﬁgr@@ﬁgu&ﬁ,é upfdlkel , ACC-2, CPTI,
T a, -7 an )

Myoblast cells, C2C12, were cell cultured in DMEM containing 10% bovine

calf serum. When cell density reached a range of about 85% to 90%, the culture
medium was replaced with 1% bovine calf serum medium to induce cellular
differentiation. Fully differentiated cells were further cultured in Krebs-Ringer Buffer
(KRB) containing 5 mM glucose, for an additional 2 hours. Cells were treated with
tanshinone derivatives for a predetermined period of time, 0.2 puCi 2-deoxyglucose was
added thereto and allowed to stand for 2 min. After removing the KRB buffer, cells
were washed with ice-cold physiological saline buffer, and cells were lysed using 0.5 N
NaOH, followed by determination of counts per minute (cpm) using a radiation counter.
In this case, non-specific uptake of glucose was determined with the KRB buffer

containing 10 uM Cytochalasin B and was subtracted from the total value.
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Exanpl e 6: Analysis of the degree of glucose uptake

Myobl ast cells, C2Cl12, were cell cultured in DVEM
woanisaese3ng 10% bovine calf serum Wien cel |l deqasikR2004/003546

reached a range of about 85%to 90% the culture

medi um was replaced with 1% bovine calf serum nmedi um

to induce cellular differentiation. Fully

differentiated cell re, fur cu tu ' .
o éssi b SR £ KRey e Sk SR e, gt 39 M
an additional 2 hours. I1s were freat. W t h

tanshingre AFHHSCaRRsRR VL 404 DRSSP o el Pt pisbrssd wppeke of
time, 0.2 nC 2-deoxyglucose was added thereto and

glucoad,lcompdreddo sheagpattrtpbgroRP.i n. After renoving the El RB
buffer, cells were washed with ice-cold physiol ogi ca
saline buffer, and cells were lysed using 0.5 N NaCH,
fol l oned by deternmination of counts per minute (cpm

5  Exanle 79 DRtdrasinatiow of sdipoéyte differentiatiorcadibitoxyrnctivitgi f i c

uptake of glucose was determ ned with the KRB buffer

COME@idih G tek0 3 RChAU DS Weld @lidciiged 4b DNEMe dontaining
fromthe total value.As can be seen fromFig. 4, when

106 GEFDS it S 89 A M ACBIDOONS, o aou
o0 L1y b oM ke s AP o
o b e e iR BE BB T B SR s
cont ai ni ng 10% bovi ne calf serum Wen gell d%a&sy cﬁf1 the

d

10  replaced pithta medipme sentpiaing: stal cali spawm %%msuga%vefg
cells were treated wi th Dexanet hasone, | BMX, an
case ofiEd41A celds, vdisowt!l density EPprendiposytes reashied about 90%, the culture
differentiation of adi pocytes. Then, the culture

med RO WdS TG et apitiag etkdiint komtainiali LORocetal aalfisergnf idainsulin and
calf serumand insulin every 2 days. In the case of

the (Fugac G&dilaR, whb @g}ﬂé&ﬂ' N H¥ysOfsopsseasliimiuey tdifferentiation of
ed about 90% the culture

adipocytes. In order to determine inhibitory effects of adipocyte differentiation, cells
15  in the early stages of adipocyte differentiation were treated with tanshinone derivatives,
which was extracted from Danshen, in a concentration of 5 to 30 puM, and were
compared with the control group. Differentiation of more than 90% of cells into
adipocytes took about 12 to 15 days. In order to study activity of the respective
fractions, cells were treated for the same period of time as the control group and were

20  observed under microscope to examine efficacy of tanshinone derivative treatment.
Fig. 5 is a micrograph comparing adipocyte differentiation ability between
tanshinone derivative-treated group and control group, with respect to induction timing

of adipocyte differentiation. In the case of the control group, differentiation of 80 to

90% of F442A cells into adipocytes took about 11 days. Whereas, in the case of
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medi um was replaced with a nmedi um containing 10% f et al

calf serumand insulin and the cul ture nedi um was
woeplsasced2every 2 days, so as to induce differ eqrika20@o3546

of adi pocytes. In order to determ ne inhibitory

effects of adipocyte differentiation, cells in the

early stages of adi pocyte differentiation were treated

e R S N R e e S

conpared with the control group, D fferentiatjio

M G hone AP b oRRF SuyBES R B PUS Gt SR s out0%h of cels
to 15 days. In order to study activity of the

diffencetigted ity adippesdes inrtbe saged posiohf mer eat ed for the same
period of tinme as the control group and were observed
under m croscope to exam ne efficacy of tanshinone
derivative treatnent. Fig. 5 is a mcrograph conparing

5  Exardple39 Rffeetsdiffthrsianéneddrpratiabs on insulintsemsitivity irsimusda eells
derivative-treated group and control group, with
r _esyg%la&%ellg,d@%lﬁnwérb M GulRlreddh MNIEME containing 10% bovine
differentiation. In the case of the control group,
i.ffer [.atl .. 8 909 b igpb

calf. yingec JPisa” b6 R el fit GEARL 4 S0 1008 the culire
.of tanshi none .der.jvatj ve-treated_ grou n,c

e ST a e eht R To0 ae b1 SB el 5 ot b ftar

__derivatives fromthe early stage of differentiatjon,..

iffersAfgaR. ¢ o bopOTE Sidleroatet rRt R SP it Bt Bk fPgnone
in the same period of tinme. Exanple 8: Effects of .

10  derivativeshsaperateliiept imepmbinaton ﬁh%%f?ﬁ‘%@%?q Py igfypop, uptake with

nmuscl e cells Myobl ast cells, C2Cl12, were cell cultured

respach tOWENOOD tbB¢emimoris00f Bevianshiveref devévatives Weerdetamined and
density reached a range of about 85%to 90% the

thereby lcFfES ofRaihifbi@derhvaplacadnwilinsehsitibivy ivere eabfingler um
mediumto induce cellular differentiation. By treating

di f ASLeNbE ALSOHHMATL a6 twik thishidnB defisative v administered at
tanshi none derivatives separately, or in conbination

varigurs]erc(ce)gcf:entrtaﬁgnsd ' She Ofprc%l:ﬁh%oso? qﬁ%'ﬁ? Wid Nexhibited facilitated

15 concentration-dependent uptake of glucose into muscle cells, as compared to the group

to which insulin alone was administered and the control group.

Example 9: Assay of obesity prophylactic and therapeutic effects in animal model

of obesity, DIO mouse

20 As the most commonly used mouse model for diet-induced obesity (DIO), 4-
week-old C57BL/6 male mice were fed a high-fat diet (D12451, 45% kcal fat, Research
Diets, New Brunswick, NJ).

As a result, fat excessively accumulated in the animal body and about 3 months

after birth, the mice then maintained a body weight of more than 31 to 32 g, which is
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respect to various concentrations of the tanshinone
derivatives was determ ned and thereby effects of

woanshicssne derivatives on insulin sensitivityP@BMHKR2004/003546
exam ned. As can be seen fromFig. 6, when tanshi none
derivatives were adm ni stered at various

coRcent rations in the presence of insulin, this

exhi hited, facilitated concentration-depen t .

1.4 tgpesyfh _en?li’ﬁa_é MiSe | i g19es o a?(agg%g[ﬁ%a&feg{st ﬁg tg"lrfs%lbné’ ne

_to which insulin alone was adm nisfered and theh.

derivataes o8| faignetapolis.atrpoatield Ay jrick Elgm@?)’ weighing 31 to 32
prophylactic and therapeutic effects in animal nodel

g, wok divdsdtipjo DVO grousse one expsrimssial E@aHDANY WSe BORHDL sEOUP,
nodel for diet-induced obesity (DO, 4- week-old

consiGERbLf 8 amhelsndack. Wemeict ed the kkpgriniental dgrevp (o 4gministered
45% kcal fat, Research Diets, New Brunswick, NJ). As a

tanshirnb ldbrivdtes axe estdenehtioraecldtuhgkedfor B0 tdags, an i rpa¢detrmaiyned
and about 3 nonths after birth, the mce then

time &Ef Pt afvRea@ (ROSYNIWE Ic8hlp Whs AMkigistdi@as équidd adbdult of distilled
|c_h|sl.4t|][resthat of normal mce. In order to
ex ne ' . ' i
water @gl]%ol \I)Vtsh?hg tgé rlrag)‘é% ‘;w% E;lét'é %J{f%ﬁ%n %gg&%tﬂa{tawg&h?g g?lfjoébnfttél group

e ) m 16 anfma
A0 50, E5"ur LSS BEe B O B, o0

of 8 animals each, 8 mc f.. the .experi .
tanslyane GEEPRYCS EACAIAIRHF o GHUDR 1163 1F%EYE§§W%|’£\ bdy wWeight, as
concentration of 100 ng/kg, for 30 days, at a
comparetietthe pomizad gtdupeapgionn inVi@/eas, the control group
was adm ni stered an equal anmount of distilled water
al one. When the body wei ghts of the experinmental group
and control group were measured after 30 days of
Examid 10: Bffedtd slltandHifonx@&ivative admifistrapioh @nvdlieséimice (ob/ob)
tanshi none derivatives was adm ni stered exhibited

si gpi-Gecrdid YChPBETROdpWRILAN. S male mice having obesity

characteristics were purchased from Dachan Biolink Co., Ltd. (Chungchongbuk-do,
Korea). Animals were raised in a breeding room maintained at a temperature of 23C,
55% humidity, illumination of 300 to 500 lux, a light-dark cycle of 12 : 12 hours, and
ventilation of 10 to 18 times/hr. Animals were fed pellets of Purina Rodent Laboratory
Chow 5001 (purchased from Purina Mills Inc., St. Louis, MO, USA) and water ad
libitum. Mice were allowed to acclimate to new environment of the breeding room for
two weeks and were administered 300 mg/kg of tanshinone derivatives for 26 days.
Observation was made on changes in body weight, blood glucose and dietary intake,
with respect to time points of administration. After completion of administration,
computed Tomography (CT) was performed to confirm changes in fat tissue distribution

of animals, changes in fat distribution of tissues in various organs, changes in size of
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conpared to the control group, as shown in Fig. 7.

Exanpl e 10; Effects of tanshinone derivative
wadnisriesAe at i on on obese nice (ob/ofr) 10- weekPOT/AKR2004/003546

C57BL/ 6JL Lep ob/Lep ob male mce having obesity

characteristics were purchased from Daehan Bioli nk

Co., Ltd. (Chungchongbuk-do, Korea). Aninals were

. raised in a breedi room nui nt ai ned, at. a_t enper.at ur
adipogyien sicosss i HaRd 8R4 Jver; F1 FARERSB AT ANOE/EeB oo e gble of
a light-dark cycle of 12 : 12 hours, and ventil ation.

Fig. 9fshoost bodys Weiigbéslpﬁﬁr effeglsi 2papilinge (@ %dégmé@f‘tlﬂé% §?otF‘“Shm°ne
Puri na Rodent Laboratory Chow 5001 (purchased from

derivitivesna MIls Inc., St. Louis, MO, USA) and water ad
libitum Mce were allowed to acclimte to new
enHigNBTENG @hpl Rempagrgichangesdm basly weighthvewkss tisred between
wer e adm ni stered 300 ng/ kg of tanshi none derivatives

5 C57BI96II2B.ef BbA.cpTHIS BHiVéltth ORhiVA Sari¥hilone det@nge svare adodiyistered
wei ght,” bl ood gl ucose and dietary intake, with respect

and % % ohdrBE tg?ééﬂtplm SALLaRHY el frahl Pl & dd@hinfz@ERbL tdfOfAndinone

t n1n|?_ gn, conmput ed Tonography (CT) was perforned
.10 can m cha [ | 811 '
cerivifiyheped (R SRBRER, by b BCpPisht HhRoblgaitadly, the contol
vari ous organs, changes in size ofadi pocytes, glucose
gr0UP-n bl ood and liver, and changes in lipid and enzynes.
The table of Fig. 9 shows body weight |oss effects
ac dBigdil Ags tho ki SOMPEFAg  aHPosYter A it AYAE YfePISiFa) aglues,
Figs. 8 is a graph conparing changes in_body wej ght
10  betweare (CX7RIE6ILhdtepeob/Lep 76 /1Bibe toeivhedy (ashiggne desivatiyps were
whi ch tanshi none derivatives were adm nistered and a
admietpired land rooognirohrogn bes saeibe fseemfioing Fig, 10, the experimental
adm ni stration of tanshinone derivatives lead to a

grou? 'ﬁg Wélgdl}]ltctrﬁigslﬁmgﬁlg %?i"vﬁﬁfeis Rveld® Bl¥minitgbd exlabitebapatueton of more
than 60% in adipocyte size, as compared to the control group.
Fig. 11 is a graph comparing fat distribution in terms of numerical value for
15 respective organs between C57BL/6JL Lep ob/Lep ob mice to which tanshinone
derivatives were administered and a control group. As can be seen from Fig. 11, the
experimental group to which tanshinone derivatives were administered exhibited a
significant reduction in fat content of tissues for all organs, and increased brown fat
content compared with the control group, indicating that fat metabolism was
20  significantly increased.
Fig. 12 is a graph comparing adipose tissue distribution in the liver by H&E
staining and Oil-Red O staining, for normal mice, obese mice and C57BL/6JL Lep

ob/Lep ob mice to which tanshinone derivatives were administered. ~As shown in Fig.

12, it was confirmed through staining of adipose tissues that administration of
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Fig. 10 is a graph conparing adi pocyte size in terns
of nunerical val ues, between C57BL/6JL Lep ob/Lep ob
Wai2005/0682300i ch t anshi none derivatives were adnPOTAR20@N03546
and a control group. As can be seen fromFig. 10, the
experinmental group to which tanshinone derivatives
wer e adninistered exhi bited a reduction of nore than
0

tanshigopt eripRtges T i gt RO BERBAF T OR Lt Al SR PBgtiin the

. in terms of nunerical va for respective organs

liver, 198 cowparedty the/conirol grpup Y ¢t Lt@ﬁe BBCini cg to whi chg
tanshi none derivatives were adm ni stered _and a contr.o
gr diig. 1Asiscanatie shewing resityifer changesHa bnigetndraptigyidation
group to which tanshi none derivatives were

indicatdfrinmitertaty adliesrhissudsdttaeai GHTBL/GANLepadiotr o niige fatvhich
content of tissues for all organs, and increased brown

5  tanshirffne QR Biies COER akiatnivtetdd drdea comttolgirogs.ous can be seen from

indicating that fat netabolismwas significantly

Fig. C}B tﬁ@sgre p RoOwhich kmsRinBheRRioRAT ek adinpasteretli Stibited
tribution in the |iver by H& staining and G| -Red

mgmf?(éadltt 2%(§11k:?gn% ffotﬂofaf%r\lkgl}tg ﬁtnlggklgﬁ&e BheRsRRl, EoYBhAPHPT in

/ n1ge none der1 vatives
were adm ni ster ed. shown in Fig. 12, it was
the IWS%F?mﬁgﬁgmﬁbtbﬁﬁo@Azlngg of adi pose tissues that
adm ni strati on oftanshi pone de |vat|v S resu
r OFBU M isch 1Bl ONAISHNE ChRages i HBikk g BTHeSF P i(fwfﬂ%ﬁ?ween

as conpared to the control group of obese mce, 9
10  C57BB/67K Lapohfiey cdtroige g whishypashirone deHEFHES Were 414%191 epdjand
antioxidation indicator materials in liver tissues
contlobprsen @5 Bh /b6 Iten fepmdtig.ldp thetgroug ® whichitdnshinone derivatives
t anshi none derivatives were adm ni stered and a control

wereHd@MBistefSd Sdiibika ss@fficdnt dublichs id Siglybeeidgr chopestaroii@hand
tanshi none derivatives were adni nistered exhibited
glucose in blood, compared with the control group.
Fig. 15 shows analyzed results of computed Tomography (CT) of C57BL/6JL
15 Lep ob/Lep ob mice to which tanshinone derivatives were administered. As can be
seen from Fig. 15, the experimental group to which tanshinone derivatives were

administered exhibited a significant reduction in visceral fat distribution, compared with

the control group.

20 Example 11: Assay of diabetes prophylactic_and therapeutic effects in animal

model of diabetes, Lepr db/Lepr db mouse

Lepr db/Lepr db male mice lack leptin receptors and thus continuously and
excessively consume feed due to their uncontrolled appetite. As a result, fat is

excessively accumulated in the animal body and blood glucose level is elevated,
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significant reductions in total fat contents,

triglyceride, cholesterol, GOI and GPT in the Iliver,
woanpaced2w th the control group. Fig. 14 is aPCaR2004/003546

conparing changes in lipid and glucose in the bl ood

bet ween C57BL/6JL Lep ob/Lep ob mice to which

tanshi none derivatives were adm ni stered and contro

group. As can be seen fromFig. 1 h r 1C
resl B bAE S G o nimn efinsfierel ARk Ry | £ aBls e
~ significant reductions in triglyceride, ol ester.al ,
birth. GO anwdierg ko crginen DEPRbFiRCtic Filda hetPRRPES SHRStSe 8%t‘$‘gl?etes by
group. Fig. 15 shows anal yzed results of conputed
tanshifone giespdtives,CAqulof eygsdtBLes Jib mels wise wih &éoqrgo glacesg level of
whi ch tanshi none derivatives were adm nistered. As can
aboubE5 (510100 hghll Miege diviledtifte tergrounseonaEXFrioRiAl Growp aid one
tanshi none derivatives were adninistered exhibited a
contr8] GOlp,| ALt EHECH hfifhalgeach.s CEY alicef @t thelesparinbarttal uoup were
conpared with the control group. Exanple 11; Assay of
admigfsfépﬂt %sl@hﬁﬁé‘)ﬁleﬁ%ﬂ%s and, theearsitd ef sDbespskel Mor 12 days.
gg} na rrgbe of di abetes, Lepr db/Lepr db nouse Lepr
r. | 1 e Ie . e
Whe%?%ﬁh%f]‘al cgf?fgﬁsﬁcamé@cégéf S SOk R R ARk R dstled
uncont.r o etite, As.a re the fat. i j :
watea%ea?upgwﬁof obE ettty T oo ol EGTET B in
is elevated, resulting.in about, 350 tqg .400 / dl.. of .
blood Blisesegiit isecrido STUEHTOR BetiRT 35 HRLRL PP LTy it can
In order to exam ne prophylactic and therapeutijc.
be seef et therovert blbed ghicose-lowpdpg eiderts BretanghineiraterivaiTRSt
Lepr db/Lepr db male mce with bl ood glucose |evel of
about 350 to 400 ng/dl were divided into two groups,
one experimental group and one control group,
Exampts 1 34 5PAer@istikOeFeutiRE AMPH) activityivai¢h atspeot to combination
EXPEri nental group were

ratio between tanshinone derivatives

Using muscle cells, this example was carried out to confirm synergistic effects
of AMPK activity with respect to the combination ratio between derivatives, which
contained tanshinone I, tanshinone IIA, cryptotanshinone and 15,16-dihydrotanshinone
I, as main ingredients. That is, we have attempted to confirm inter-complementary
functions between derivatives according to gene expression as shown in Example 5 and
thereby synergistic effects by any combination of tanshinone derivatives through
AMPK activity.

The respective ingredients of tanshinone I, tanshinone ITA, cryptotanshinone
and 15,16-dihydrotanshinone I were doubly or triply combined to prepare different
compositions. AMPK activity of the prepared compositions and the AMPK activity of

respective ingredients included in those compositions were compared to confirm
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adm ni stered tanshi none derivatives at a concentration

of 300 ng/ kg, for 12 days. Whereas, 10 mce of the
woamisres23gr oup was adm ni stered an equal anpunPCOKR2004/003546

distilled water alone, instead of tanshinone

derivatives. Fig. 16 is a table show ng changes in

bl ood gl ucose with respect to adm nistration period of

t anshi_pone deri yatives and it ¢ he t . .
synergEiE SeGBd 1 ALDCEN BrdATAGHEPPRS ) T AraN Ao RaE with
derivatives. Exanp]le 12: Synergistic effects of. AVRK .
respegt o GhRpgESIRithe FUBBBANOR BUSIRLTRERER Pl B Re ggfrdients in
t anshi none derivatives Using nmuscle cells, this = |
the cempnsitiensyasd darabiain syuergistic ¢8RetS Ohasiivibr §y iy copptripation of
of AMPK activity wth respect to the conbination ratio
tansheinederivateres.vat i ves, whi ch contai ned tanshi none 1,
t anshi none HA, cryptotanshi none and
15, 1i6- T Rycebleansipariog activityas compositiony eddertis conibiaation of
is, we have attenpted to confirminter-conpl enentary
tansHibHe! dPREHR]T PREN 8URTd Vdld M%iﬁ%@ Heh betingBNith respect to
expression as shown in Exanple and t her eby

changé(sngir %{g?etd.ﬁe%t “?‘%tﬁ(g E&g Eo%&ﬂ%bﬁﬁﬂmﬁ 3hd ¥9g.0f9 120 $4H1d eHBparing

errvarives t activity. The respective

[ ngredi ents of .t.anshi pone | ...t anshi . ‘s
b L S

doubly or triply conbined.to prepare different. .

conpEi 25 emsbe saoprrotR Filgs tli aeg 1§h%°%1?<§&59né &On%ammg a two- or

conpositions and the AMPK activity of respectiy
thred-eqmpanicnhn cembingtionief tinshinese derviyss ickhipisd Jsgticantly larger

conpared to confirnmsynergistic effects. In addition,
AMPIE aotiviey tiah ehgpearf the respedtive imgik@ikntacati the symeijcppcentration. It

respect to changes in the combination ratio by varying
coulti b8 séeit thet faeh wWRRsRgishi@ effetitediestoi contbiretionspdddrtviatine ingaetients

to obtain synergistic effects of activity by any
are GRRPT R AueC PhorhGHaS MaliaB e nlefelahitifSwith kinds of ingredients.
Whereas, as can be seen from Fig. 18, differences in combination ratio between the

respective ingredients in the same compositions resulted in specifically different AMPK

activity depending upon kinds of ingredients.

Example 13: Synergistic effects of reduction in body weight with respect to

combination ratio between tanshinone derivatives

10-week-old C57BL/6JL Lep ob/Lep ob male mice having obesity
characteristics were purchased from Daechan Biolink Co., Ltd. (Chungchongbuk-do,
Korea). Animals were raised in a breeding room maintained at a temperature of 23,
55% humidity, illumination of 300 to 500 lux, a light-dark cycle of 12 : 12 hours, and

ventilation of 10 to 18 times/hr. Animals were fed pellets of Purina Rodent Laboratory
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Fig. 17 is a table conparing activity of conpositions
by doubl e conbi nati on of tanshi none derivatives, Fig.
wa&oi596332 abl e showi ng changes in activity w t RCTAEREGIH003546
to changes of ingredient ratio in double conbinations,
and Fig. 19 is a table conparing AWPK activity of
conpositions by triple conbination of tanshinone

derivatives. First, as ¢ e en fro I g9SA L7 and
Chovi GO, GRusEREA Fasn i ViR T i Lo D 3R Bfer o
__ conbi nation of tanshi none derivatjves e>g£i bited,.
libitugy. g Alice caie Rowest Gercclipeir ta@ew\FaYiyoumReH of fssteeting prom for
respective ingredients, at the same concentration, |t
two weekisdarise veee admirastered ctanshynnse gdesivrdvast f e darshinpme dprivatives
conmbi nations of derivative ingredients are very uni que
contapitdniaMashéinssitngtsneere alivtled s itwo widpska tedahpdrophenanthrene
i ngredi ents. Wereas, as can be seen fromFig. 18,
deriveiitd @OBPERS rhtib 60FPptBRIEIAAOTeandaashinee il A)hend a phenanthrene
respective ingredients in the sanme conpositions
‘ b  {fal infif18I1e0dinf¥Blnaahdne I)yand the ratio
derwﬁ@%éé%’?iﬁﬁéi'g E%H”%ﬂaggﬁg%ﬂéu Iﬁ%‘?elg.’ ent sﬂgxarrpl e 11%)/
Synergi-stic f L ' ' Weing i
bem?éé%tglé%}l&ﬁdg dg %&%ﬁégﬁ ag nOPEIEgéldg; %ﬂggg\kéed; n t}{q gﬁrfilg hin o%té W atﬁ!%mpted
der.i vat.i ves.10-week- ol d 7BL/. 6
to xR LAt Gt Shnert ¢ piecs R Pl bt affet IR LR Eonfirm
from Daehan Biolink Co., Ltd. (Chungchongbuk-d
effeckor 88) INEHPORPISMFEIE r AU i n g%%g%ﬁoﬁg 1#48 mobetween the
mai nt ai ned at a tenperature of 23, 55% hum dity, .
tetrahydroptienanthrsne derivgvetsogpand phenanthreng detivaiive growp wagparied
12 : 12 hours, and ventilation of 10 to 18 tines/hr.
fromAhd: iretb L: ¥ ed fadohipstetedtts anfim@lgrat maddRod¥ii00 mg/kg for 26 days.
Labor at or yChow 5001 (purchased fromPurina MIIls Inc.,
Chax%es ih Yotl§ wrkht WiBA)adminelstvionr ofaderlviativésuwereMneasungt end body
all owed to acclinate to new environnment of the

weidhf SRALAGh EAAR {9th LYRMREMINBAIINWRE Sngdedibit Bti6Ade shown in
anshi none derivatives. Tanshi none derivatives

Fig. 20. As can be seen from Fig. 20, changes in the combination ratio between the

tetrahydrophenanthrene derivative and phenanthrene derivative lead to changes in

reduction (%) of body weight. In particular, excellent synergistic effects were

confirmed, when the combination ratio (tetrahydrophenanthrene derivative:

phenanthrene derivative) was in the range of 5:1 to 1:5 and more preferably, in the

range of 2.5:1 to 1:2.5.

Example 14: Acute Toxicity Test

1. Oral administration
ICR mice, weighing 23+2 g and Sprague-Dawley rats, weighing 250+7 g

(Jung-Ang Lab Animal Inc., Seoul, Korea) were divided into 4 groups, consisting of 10
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contai ned in Danshen extracts were divided into two
groups: a tetrahydrophenant hrene derivative group (1:1
woabiswesd32 cr ypt ot anshi none and t anshi none |1 A) PCaKR2804/003546
phenant hrene derivative group (2:1 ratio of tanshinone
| and 15, 16-di hydrotanshinone |I), and the ratio
bet ween tanshi none derivatives was optionally
_adjusted, In thi nner, we attenpted .o exam.n .
animaly Pa50s 81V RSO L AP SO § 2B ey R Bse: M
and thus to confirmeffects of jinter-conplementar
the prestrit GREPNtion b KAgesi @i 0a 59 2 i O me/kg Tospectively After oral
t et rahydr ophenant hr ene derivative group and _ .
admiibteatmnt hpenebsdeving furi2vweaks othsthes soxpeify was extabiteroermot,gnone
1: 10 and adm nistered to animals at a dose of 300
of th8TGhkaalk atied6n dddly four Grauyggeand no bdshyallyedlgpatvablet symptoms were
adm ni stration of derivatives were neasured and body
5 notic¥EédHaréERUGE Comrdtighagt @xovpt Ioss ebweights).o changes in
the i'ngredient ratio were shown in Fig. 20. As can be
seen fromFig. 20, changes in the conbination ratio
bet ween t he tetrahydrophenant hrene derivative and
phenant hrene deriyaiive | ead to changes in reduction
2. (Oqﬂgﬂoﬁggf%ﬁgggﬁﬁﬁohn particul ar, excellent
sy istic effect re copfirme e he . 4.
conbitn &SN VRS ??ﬂ\gf ﬁaﬁ@fﬁ ngﬁ%ﬁg}rﬁvﬁ%é E%tts’dgvrell%l ing 72346 &
phenant hrene deri vatjve) was in,HEﬁ.raqge of 5:1.to £10
(JungAng sl Amimal hicerSspab Kpres) fverq,divideddatogt srogps, cogsisting o
1:2.5. Exanple 14: Acute Toxicity Test 1. Oal .
10  animaldreach, sndawére rpeticRentyt edministejed trpshigongydeigtives in accordance
Sprague-Dawl ey rats, weighing 2507 g (Jung-Ang Lab
with Alé paésehn dnvenGeouk dokésr €] 0,60 endi M0de/ kg trespeciydypsAfter
consi sting of 10animals each, and were orally

peritSial Bdriiin®itad oh AfoRi obesIeindevi ¥ alcbewhétheraokioityl avs exhibithd or
the present invention at doses of 100, 500 and 1, 000

not, TGAGF theSRRGES HE] My alf @ gr@pRland no visually observable symptoms
were noticed compared to the control group (except loss of weights).

15 It was confirmed from the above-mentioned results that tanshinone derivatives

in accordance with the present invention had no acute toxicity.

Hereinafter, Preparation Examples of the pharmaceutical composition in
accordance with the present invention will be described. These examples are provided
20  only for illustrating the present invention and should not be construed as limiting the

scope and sprit of the present invention

Example 15: Preparation of Tablet

Tanshinone derivatives 200 g
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adm ni stration, upon observing for 2 weeks whet her

toxicity was exhi bited or not, none of the animals
wdizedd/o6se3al | four groups and no visually obser vabikR2004/003546

synptons were noticed conpared to the control group

(except loss of weights). 2. Peritoneal adm nistration

I CR m ce, weighing 253 g and Sprague-Dawl ey rats,

wei ghi ng 2556 q@ (Jung-Ang Lab Ani mal Iﬁqﬁ). Seoul ,

KorMik SGRPEPIQISIP dadTTs 4§ oups, consi’sti ng of 10

ani mal s each, and were peritoneal |y adm ni stered

tar@fYSfﬁHﬁ@C@HlﬂiO@%ﬁi VeSS T mactor dance V\H 8t he present

i nvention at doses of 10, 50 and 100 ngy/ kg,

r eshegtdsiveh ytearafe er---peri-t-omeat-—admi-n-st F&&i on, upon

observing for 2 weeks whether toxicity was exhibited

or Hgdroxnmopylefetliyieclmisael-s--e-ed--i-r-at-+ 10gur gr oups

and no visually observabl e synptons were noticed

conpared to the control group (except |oss of

wei ghts). It was confirmed fromthe above-nenti oned

Exaﬁlﬁfe%t.%ra o HomREedifrint@dtiores i n accordance with
t he prese t 1 nvention had no acute toxi Clty.

Her SLRRILAL ot gRAL alion Examplesofgfhe

pharmmaceéut 1 cal conposition in accordance with the
present invention wll be described hese exanpl es

ar eg‘ﬁ%q’(‘?@‘ila CIBATY For TTTustrati ng i pr esent

i nvention and shoul d not be construed as limting the
scoparbarpredlylase -vi-rhepresent T nvems on Exanpl e 15:
Preparation of Tabl et Tanshi none derivatives 200 gM | k
ser Uptapr-otei-nm-646-g-€rystattine-—cellPYiBose 140y

Magnesi um stearate 1Qg

Example 17: Application of tanshinone derivatives to milk

Milk 99.9%

Tanshinone derivatives 0.1%

Example 18: Application of tanshinone derivatives to orange juice

Liquid fructose 5%
Polydextrose 1%
Citric acid 5%
Vitamin C 0.02%
Tanshinone derivatives 0.1%
Concentrates of orange fruit juice -------=-=-=-- 25%
Sucrose fatty acid ester 0.2%
Water 63%
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Hydr oxypr opyl net hyl cel | ul ose 10g Exanpl e 16:
Preparati on of Powdered fornul ati on Tanshi none
wdeoniswasazzes 10y Soybean protein 50 g Car boxyceCTmR28&/003546

40 g Total 100 g Exanple 17: Application of tanshinone

derivatives to mlk MIk 99.9% Tanshi none deri vati ves

0. 1% Exanpl e 18: Application of tanshi none derivatives

to orange juice Liquid fructose 5% Pol ydextrose 1%

Ctric acid 5% Vitamn C 0.02% Tanshi none derivatives

0. 1% Concentrates of orange fruit juice 25% Sucrose
Exampletl): Reenaration pf beveyagmt er 63%&xanpl e 19: Preparation

of beverage Cal cium |l actate 50

ng Citric acid 5 ng
50 mg

Ni c@aleininclacipiede-16 Y

5 mg

Citric acid

10 mg

Nicotinic amide

Riboflavin sodium hydrochloride --------

Pyridoxine hydrochloride

Arginine

Sucrose fatty acid ester

Tanshinone derivatives

Water

Example 20: Application of tanshinone derivatives to cosmetic lotion

1,3-butylene glycol 5%
Glycerine 5%
EDTA-2Na 0.02%
Trimethylglycine 2.0%
Cetanol 1.0%
Glyceryl monostearate emulsifier ------------- 1.0%
Polysorbate 60 1.2%
Sorbitan sesquioleate 0.3%
Cetyl 2-ethyl-hexanoate 4.0%
Squalane 5.0%
Dimethicone 0.3%
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Ri bof | avi n sodi um hydrochl oride 3 ng Pyridoxi ne
hydrochloride 2 ng Arginine 10 ng Sucrose fatty acid
wewro61832ny Tanshi none derivatives 10 ng Wat ePCRAR2004/003546
Exanpl e 20: Application of tanshinone derivatives to
cosnetic lotion 1, 3-butylene glycol 5% d ycerine 5%
EDTA-2Na 0.02% Tri met hyl gl yci ne 2. 0% Cet anol 1.0%

Ay nost earate enul sifier % Pol ysor bate 60
fg)f}’%%tylo? Ypesesquioreate 0. 3% &}?
2 et/@l - hexanoat e 4. 0% Squal ane ﬁ)e 0{ Di net hi cone
5%

VBEr yI---stearare 0. 5% Car bo 15%
Tr| et hanol am ne 0.5% | m dazol i di ngl Jrea 0.2%

Triethanolamine

Imidazolidinyl urea 0.2%
5 Tanshinone derivatives 1%

Purified water 71.8%

Example 21: Application of tanshinone derivatives to cosmetic skin care

1,3-butylene glycol 4.0%
10 Dipropylene glycol 5.0%
EDTA-2Na 0.02%
Octyldodeceth-16 0.3%
PEG60 hydrogenated castor 0il-----=-=----- 0.2%
Tanshinone derivatives 0.1%
15 Purified water 90%

INDUSTRIAL APPLICABILITY

As described above, a composition in accordance with the present invention

20  effectively reduces body weight through metabolic activation, prevents fat accumulation
in the body, lowers blood glucose level, and effectively decreases amounts of
cholesterol and triglyceride, and thus is useful for preventing and treating metabolic
syndrome. In addition, the composition prevents fat accumulation in the body, as well

as enhances insulin sensitivity, thus controlling blood glucose level, and therefore may
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Tanshi none derivatives 1% Purified water 71.8% Exanpl e
21: Application of tanshinone derivatives to cosnetic

wekbes/oez3e 1, 3- butyl ene gl ycol 4.0% Di propyl eneCyikr2004/003546
5. 0% EDTA- 2Na 0. 02% Cct yl dodecet h-16 0. 3% PEG50

hydr ogenat ed castor oil 0.2% Tanshi none derivatives
0.1% Purified water 90% | NDUSTRI AL APPLI CABI LI TY As

descri bed .above conposi tion j r - W
be uigFde bh AoV HOBRE e PoBtr eI r BUEEET RIS fabitle of
t hrough netabolic activation, prevents fat .
preveqEe, RIS VOHOTH BIESAY SSPORSSVR Bt 9adrqras, ggsulting
and effectively decreases anmounts of chol esterol and
from dysfynstisardfdat angrglugose mefaboliges ul for preventing and
treating netabolic syndrone. In addition, the
c onltisiughotheppesf@mids embpdiawatsnof 4h¢ gmesent tieeniodyhavgsbeen
wel | as enhances insulin sensitivity, thus controlling
discléde@qer glusaatec parpekes, dnde skiiedfintle arayhl appekidte ihat various
" devel opi ng foods, cosnetics and nedicinal conpositions
moditRAGsE a88itRhS WAt dubstitdfiods” 8@t bergiblgr whhisutddgrases from the
associated with netabolic syndronme resulting from

scop%i Elz({ %ﬂr]félt bPfhe glfl\ééc#gigg A0 disgloV&PRahE B RRlan§ R Ahilfiough

erre Iments of the present invention
have been disclosed for illustrative purposes, those
skilled in the art will appreciate that various
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nodi fications, additions and substitutions are
possi bl e, wi thout departing fromthe scope and spirit
wofhodshes323avent i on as di scl osed i n the acconpanPCmEKR2004/003546
claims. WHAT IS CLAIMED I'S: 1. A conposition for
preventing or treating obesity and netabolic syndrone
di seases, conprising a therapeutically and/or
gﬁpEQ%Lgctically ef fective anmount of Danshen (Sal via
WHATS (L AMED IS5t r act as an effective ingredient. 2.
The conposition as set forth in claiml1, wherein the
Danshen extract conprises one or nore conpounds
sel ected fromtetrahydrophenant hrene derivative_and
1. phehawiniositendfor pavéntieg @, tragimgcehgsiyiandometaboligtsyndrome
forth in claim2, wherein the tetrahydrophenant hrene
diseadey, i coipristnge anpeiapestiaibly ard/eropwpbplapideatlys eBedtivet gdount of
fromthe group consisting of cryptotanshi none and
Dansh@f sSHiamaldivhida) ekiecteeapefitdtiveringsdisat forth in
claim 2, wherein the phenanthrene derivative conprises
one or nore conpounds selected fromthe group
consi sting of tanshinone |I and 15, 16-di hydr ot anshi none
2. . '?]E%E%ﬁ’l %gﬂi%gs L1190 B8L SR @R D hefiR! Bk 2DaNdhEh Sdftract
t he nshen extract conpri'ses one ‘or nore conmpounds
COmgﬁ?ﬁl?gfoglt%g‘?{;{%%i%:‘ig{?lpglrél?é%eﬁ%ﬂe I ﬁr'tg\rl,nn%tr(a)flydrophenanthrene derivative
15, 16- di hydr.ot anshi nonel and tanshinone |I. 6. The
and phenpfhyene §arivdiveet forth in claim5, further
conpri sing: one or nore conpounds selected fromthe
group consisting of | b- hydroxycryptotanshi none,
1- oxocrypt ot anshi none, tanshinol B, tanshinol HB
3. prz€haqomposition as dehfodthainsdaisn2 hivhemin 18 tetahyidienbapantiyene
sul fonate, 1,2- dihydrotanshinone |I and tanshi none VI.
derivative comprises one or more compounds selected from the group consisting of

cryptotanshinone and tanshinone IIA.

4. The composition as set forth in claim 2, wherein the phenanthrene derivative
comprises one or more compounds selected from the group consisting of tanshinone I
and 15,16-dihydrotanshinone I.

5. The composition as set forth in claim 2, wherein the Danshen extract
comprises one or more compounds selected from the group consisting of

cryptotanshinone, tanshinone II1A, 15,16-dihydrotanshinone I and tanshinone L.

6. The composition as set forth in claim 5, further comprising:
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7. The conposition as set forth in any one of clainms 2
through 6, wherein the ratio of tetrahydrophenanthrene
wdeoniswasa3ze: phenant hrene derivative is in thePCaKRR0@I003546
10:1 to 1:10 (ww). 8. The conposition as set forth in
claim7, wherein the ratio of tetrahydrophenanthrene
derivative: phenanthrene derivative is in the range of
5:1 to 1:5. 9. The cqnposition as set forth in. [
8, QWRePBi MO ecqr%ﬁquag%f Seieé‘%qda&%’?o errANthr &N glsahg & 1p-
derivative: phenanthrene derjvative i.s in ﬁhe rap elofIIB
hydraxysryptatenshinens,  1@xoqyatosmshigens | dansind e By o f415 ;
claim 2, wherein the tetrahydrophenant hrene derijvative
przewapinedes Ay ydilydesistianshinonand. t danshinespe YA, sHiprelse 1.2-
rati o therebetween is in the range of 1:5 to 5:1
dihydrédawdhindnk.1 ahtiearshimoas Mii on as set forth in claim 2,
wherei n t he phenant hrene derivative includes
15, 16-di hydr ot anshi none | and tanshinone |, and the
rati o therebetween is in the range of 1:5 to 5:1
7. (WHe é(?m%c-)g?t?orp QIBASHobthQR 8§ oxetoff ity 2 mr@h%n 6) Siherein the
wherel n the conposition conprises cryptotanshinone as
.t in i j : . Lh Iat 42 r f
ol PGPSR, o I BSRRSI A8ns, Sef e o
15 - di hydr ot anshinone I as the nmain ingredient. 14.
IOﬂf%éﬁgéﬁ% ition as set forth in claimb5, wherein the
conmposition conprises tanshinone HA as the main
ingredient. 15. The conposition as set forth in claim

5, wherein the conposition conprises tanshinone | as,
8. theThmi pompggitiai eps . set forth in claim 7, wherein the ratio of

tetrahydrophenanthrene derivative: phenanthrene derivative is in the range of 5:1 to 1:5.

9. The composition as set forth in claim 8, wherein the ratio of
tetrahydrophenanthrene derivative: phenanthrene derivative is in the range of 2.5:1 to

1:2.5.

10. The composition as set forth in claim 2, wherein the tetrahydrophenanthrene
derivative includes cryptotanshinone and tanshinone IIA, and the ratio therebetween is

in the range of 1:5 to 5:1 (W/w).
11. The composition as set forth in claim 2, wherein the phenanthrene derivative

includes 15,16-dihydrotanshinone I and tanshinone I, and the ratio therebetween is in

the range of 1:5 to 5:1 (w/w).
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16. The conposition as set forth in claim5, wherein
t he conposition conprises cryptotanshi none as the
weesrkszk | ngredi ent, and optionally, conpri sSeeTMR0@003546
nore conpounds sel ected fromthe group consisting of
tanshi none HA, 15, 16- di hydrotanshi none | and
tanshinone |I. 17. The conposition as set forth in

claim5, wherein th onp S|t|on co i S ALY
12.  paThe composkiopasisst ?qrﬁ*gweﬁﬁlghé n‘gﬁ < &y alf?%?‘m 15e8
conpri ses one or nDre conmpounds selected fron1the
cryptefpashinaneas ithet opig ivgredieniot ot anshi none, 15, 16-
di hydr ot anshi none | and tanshinone |I. 18. The
conposition as set forth in claim5, wherein the
conposi tion conprises 15, 16-di hydrotanshi none | as the
13. esskhrtdomhpdsitpmen en forttaidclaim iSo médleten tlao pRpPessom pRmprises
ormore conpounds sel ected fromthe group consisting of
15 1@ampa@£@@mhbﬁ@n@,th& apghingedientA and tanshinone 1. 19.
he” conposition as set forth in claim5, wherein the
conp03|t|on conprises tanshinone | as the essentia
ingredient and optionally, conprises one or nore

'@fggo%ﬁn%%s? G L ffBRlEﬁﬁ bfid rSO %e‘f&ﬁsthé tbfgo@tion comprises

NoNeE, none
ﬁI di h dr ot, anshl r][ 20. The corrp05|t| on as set
tanShP%ﬂnF A BS e 1T rcts, V\,her ein the conposition

conpri ses both cryptotanshi none and
15, 16-di hydrot anshi none |. 21. The conposition as set
forth in claim16 or 17, wherein the aq%nposnl on
15. corbhd sempestion ey seitforthns slaieny viaeinhe SORBRSITPA copprises
The conposition as set forth in claim17 or 18,
tanshistedias thémmamangedienf.on conpri ses bot h tanshi none HA
and 15, 16-di hydr ot anshi none 1I.
16. The composition as set forth in claim 5, wherein the composition comprises
cryptotanshinone as the essential ingredient, and optionally, comprises one or more

compounds selected from the group consisting of tanshinone IIA, 15,16-

dihydrotanshinone I and tanshinone L.

17. The composition as set forth in claim 5, wherein the composition comprises
tanshinone ITA as the essential ingredient, and optionally, comprises one or more
compounds selected from the group consisting of cryptotanshinone, 15,16~

dihydrotanshinone I and tanshinone I.

18. The composition as set forth in claim 5, wherein the composition comprises

15,16-dihydrotanshinone I as the essential ingredient, and optionally, comprises one or

43



10

15

20

23. The conposition as set forth in claim17 or 19,
wherein the conposition conprises both tanshi none HA

wanastiaseshi none 1. 24. The conposition as set POTMIR2003/003546

claim18 or 19, wherein the conposition conprises both
15, 16- di hydr ot anshi none | and tanshi none |.25. The

conposition as set forth in claim16 or 19, wherein
t he conposit

Lon.conprises hoth.tanshj l s .
more GOpBOBR BTN Re S SRk hrkp APl poshinone
any one of_ clainms 20 through 25, wherein the m xing

ITA apdiapghipfiddeen both ingredients is in the range of 10:1
to 1:10 (ww). 27. The conposition as set forth in
claim 26, wherein the mxing ratio is in the range of
5:1 to 1:5. 28. The conposition as set forth in claim,

19. 1, Theeromipositiom asetealiolth o elping So metiiin dbgs eomposition egprises
one selected fromthe group consisting of obesity,

tanshiioRbel &§, ther tgentls Cingredidng, alty petibeallyi, oenmprises one or more
hyperli pi dem a, hepatic di seases, cerebral apopl exy,

lo8dd | cohsigfigriferpitsasgatorn tinshinone IIA and
comp{)ég.f;?%iasreﬁjéc?éd fr&hahé o cohﬁzgfg I ik &) ¢hnshino

ovascul ar di Seases. . e conposition as set

[ 1ajm 1, wherein the conposition increases
15’16;'1@1:11&@%0%@5%‘%8%@1ANP- activated protein kinase (AWPK) 30.
The conposition as set forth in claim?29, wherein the
conmposition increases activity of AMPK to pronote
cel |l ul ar bl oqd gl uco

e upt ake, ere | ower i bl ood...
20. gl uklyss gompggfion :?i.seﬁ'%%rﬂéé‘?rﬁ ﬁntﬁ r?ra@y’s‘g erf’%lr{i"% gguposttion
claim?29, wherein the conposition increases activity
compmiseAbBk arppteehstineneanddiSthp-dihvdrptanshiponeck i vi ty. 32. The
conposition as set forth in claim?29, wherein the
conposition increases activity of AMPK to exhibit
bl ood |ipid-lowering activity.
21. The composition as set forth in claim 16 or 17, wherein the composition

comprises both cryptotanshinone and tanshinone IIA.

22. The composition as set forth in claim 17 or 18, wherein the composition

comprises both tanshinone ITA and 15,16-dihydrotanshinone I.

23. The composition as set forth in claim 17 or 19, wherein the composition

comprises both tanshinone ITA and tanshinone I.

24, The composition as set forth in claim 18 or 19, wherein the composition

comprises both 15,16-dihydrotanshinone I and tanshinone L.
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33. The conposition as set forth in claim29, wherein
the conposition increases activity of AMPK to exhi bit
waaebisxes2s2 of i nhi biti ng hepatocyti c danage andPCT/KR2004/003546
formation of fatty liver. 34. The conposition as set
forth in claim?29, wherein the conposition increases
activity of AMPK to exhibit therapeutic activity on

arterioscl erpsis, ertensi on, r s
25, oSt 8% S e T SRS T el gEEhE Phmpgicion
phar maceutical forpul ation.for preventing and/or
comprisesshqth pnghingng &Wyﬂ@f%gﬂwrh@' syndrone di seases,
conprising the conposition of claiml as the active
i ngredi ent and one or nore pharnaceutically acceptable
carriers or excipients. 36. The fornul ation as set
26. f orie dompoisiiom B5set fordrigiany tone of shima20dhrough 23¢whewsin the
ingredient is in the range of 0.0001 to 10%y wei ght.
mixin?:%zfatizﬂbetﬁ&ﬁ petteinifedionss is & the eartge of 10dl tailnl BEy/wiher ei n
the formulation is a nmultior unit-dosage formfor ora
or parenteral admnistration, including tablets,
powder, hard or soft capsul es, suspensions, injectable

27. Pr r?&n&qgc{lgtlicf}nﬁ%%?&lﬁoﬁhQH%iaiﬁ%,%réiﬁftﬁylrﬁ&i@raﬁ_a i5@i the

for wherein the active ingredient in

the fornulation is admnistered in the range of 0.1 to
rang%c,)ﬁ’bg?%g}éday/ kg bw, for adults.39. The fornul ation as

set forth in claim35, wherein the formul ation
conprises a pharnaceutically acceptabl e excipient such

that it can be prepared in ihe orP of ever?q%e?, J

28. f oobke epmpositien agsset Agrth Ap sladRebsW Blielrbft‘l?pﬁ’rei §Hg syndrome
Danshen extract, conprising: subjecting Danshen, )

disedsSaisvata lawst toner seiécted fram vilie egrovp enngisiing efopbesiy, diabetes,
extraction to obtain crude extracts;

arteriosclerosis, hypertension, hyperlipidemia, hepatic diseases, cerebral apoplexy,

myocardial infarction, ischemic diseases and cardiovascular diseases.

29. The composition as set forth in claim 1, wherein the composition increases

activity of 5' AMP-activated protein kinase (AMPK)

30. The composition as set forth in claim 29, wherein the composition increases
activity of AMPK to promote cellular blood glucose uptake, thereby lowering blood

glucose level.

31. The composition as set forth in ¢laim 29, wherein the composition increases

activity of AMPK to exhibit obesity-inhibitory activity.
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filtering the crude extracts, followed by (vacuun

concentration; and optionally, renoving solvent. 41.
woheosfoos2snl ati on as set forth in claim40, whePeT/HKR2hE/003546

Danshen is a dried drug material or raw drug material.

32. The composition as set forth in claim 29, wherein the composition increases

activity of AMPK to exhibit blood lipid-lowering activity.

33. The composition as set forth in claim 29, wherein the composition increases
activity of AMPK to exhibit activity of inhibiting hepatocytic damage and formation of

fatty liver.

34. The composition as set forth in claim 29, wherein the composition increases
activity of AMPK to exhibit therapeutic activity on arteriosclerosis, hypertension,

cerebral apoplexy, ischemic diseases and cardiovascular diseases.

35. A pharmaceutical formulation for preventing and/or treating obesity and
metabolic syndrome diseases, comprising the composition of claim 1 as the active

ingredient and one or more pharmaceutically acceptable carriers or excipients.

36. The formulation as set forth in claim 35, wherein the content of the active

ingredient is in the range of 0.0001 to 10% by weight.

37. The formulation as set forth in claim 35, wherein the formulation is a multi-
or unit-dosage form for oral or parenteral administration, including tablets, powder,

hard or soft capsules, suspensions, injectable preparations and emulsions.

38. The formulation as set forth in claim 35, wherein the active ingredient in the

formulation is administered in the range of 0.1 to 6,000 mg/day/kg bw, for adults.
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39. The formulation as set forth in claim 35, wherein the formulation comprises a
pharmaceutically acceptable excipient such that it can be prepared in the form of

beverages, foods or cosmetics.

40. A process for preparing a Danshen extract, comprising:

subjecting Danshen (Salvia miltiorrhiza) to water or organic solvent extraction
to obtain crude extracts;

filtering the crude extracts, followed by (vacuum) concentration; and

optionally, removing solvent.

41. The formulation as set forth in claim 40, wherein the Danshen is a dried drug

material or raw drug material.
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