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However, no information has been disclosed on the use of an EGJ in treating ischemic
diseases and damaged myocardium. Ischemic diseases, such as coronary heart disease
remains the leading cause of death in the Western world, such as in America and in
developed regions in Asia, such as in Hong Kong, and now becoming so in China as well,

35  American Heart Association, 2001 Heart and Stroke Statistical Update, Dallas, Texas:
American Heart Association, 2000, 1-32. Currently, available therapeutic approaches
thereto can only relieve symptoms and unfortunately, even with all the recent advances,
cure of these kinds of ischemic diseases and damaged myocardium is difficult due to the
lack of a method to grow functional new vessels at early stage in ischemic myocardium

40 and the inability to regenerate cardiomyocytes, Uchida, Y., Yanagisawa-Miwa, A.,
Nakamura, F., Yamada, K., Tomaru, T., Kimura, K., and Morita, T., 4m Heart J. 130:
1182-1188 (1995) ; Lazarous, D.F., Scheinowitz, M., Shou, M., Epstein, S.E., and et al,



1182-1188 (1995) ; Lazarous, D.F., Scheinowitz, M, Shou, M, Epstein,
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(1995); PwpoB/OG645 Sni derman, A. D., Brassard, R, Lachapel IP€T/CN4101577 G aham
A.M, Lisbona, R, and symes, J.F., Crculation 88: 208-215 (1993).
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30 Therefore, inducing early angiogenesis has become an important goal in reducing the
size of infarction in the heart and rescuing affected tissue. Furthermore, even with all

most recent advances in sciences and in research fields, there is no method or any drugs

that could be used to regenerate cardiac myocytes.

35 In our recent studies, we have identified an extract of a Chinese herbal medicine-geum
Japonicum thunb var that showed potent effects on stimulating early growth of new
vessels (<48h) and regeneration of cardiomyocytes in rabbit acute myocardium
infarction model. In comparison to the period of weeks of naturally occurring
angiogenesis and angiogenesis by using growth factors, EGJ induced angiogenesis in

40 myocardium takes less than 48 hours. This unique feature of early angiogenesis induced
by EGJ is therefore very useful in developing a new strategy for effective treatment of
ischemic diseases, especially important in reduction of infarction size, rescuing
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30
The current invention relates to an organic extract, particularly a methanol extract of
Geum Japonicum thunb var. that stimulates early angiogenesis and myocardial
regeneration in ischemic heart and myocardial infarction and therefore is useful in
treating ischemic diseases, such as ischemic heart disease including coronary heart
35 disease, heart infarction, ischemic limbs, damaged myocardium and tissue healing.

Summary of the Invention
An object of the invention is directed to a pharmaceutical composition comprising an

40  organic EGJ for treating diseases in association with ischemia, tissue damage and tissue
healing from which patients are suffering. The pharmaceutical composition according
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vvitﬁln the 30 infarction area of a rabbit after treated with an EG]

accor di ByieloDeseriptionmfi e Insiegtion shows t hat PCNA- positivel y stained

cardi onyocytes in the infarction area are

Fig. 1 shows that an EGJ according to the invention enhances the proliferation of HVEC
in culture with different doses.

25
Fig. 2 shows the size of heart infarction area of a rabbit after treated with an EGJ
according to the invention.

Fig. 3 shows that new blood vessels filled with blood cells are formed within the
30 infarction area of a rabbit after treated with an EGJ according to the invention.

Fig. 4 shows that PCNA-positively stained cardiomyocytes in the infarction area are

newly regenerated, and especially the PCNA positively stained cell clusters in the

central zone of the infarction are most significant after treated with EGJ according to
35 the invention.

Detailed Description of the Invention
In the process for preparing an extract from a plant Geum Japonicum thunb var. by an

40  organic solvent, the dried plant is preferably used. In that case, the plant is preferably
broken up as powder.
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25  lower alkenoxyl, lower alkenylthio, lower alkynoxyl, or lower alkynylthio” used in the
invention contains 1-6 carbons.

Among the substituted aromatic hydrocarbons, those substituted by chlorine and lower
alkyl such as chlorobenzene, toluene and xylene are preferable.

30
Among the solvents of the invention, alcohols, ethers, ketones, carboxylic acids and
esters thereof containing 2-18 carbon atoms are preferably. Of these solvents, lower
alkyl alcohols are preferably, more preferably are C,_, alochols and most preferably is
methanol.

35
The step of soaking in the invention may be conducted at a temperature between 10° and
100°. It depends on the boiling point of a solvent to be used. In general, the step may be
conducted at a temperatur between 10° and the boiling point of the solvent. Preferably,
this step is undertaken at an ambient temperature.

40
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25  carriers including a C,;, alcohol such as ethanol, n-propanol, i-propanol, n-butanol, and
benzyl alcohol, glycerol, propylene glycol, N,N-dimethylacetamide, DMSO, olive oil,
cottonseed oil, peanut oil, poppyseed oil, sesame oil, soybean oil and other vegetable oil,
and then, if necessary, prepared as desired formulations. The carrier may also comprise
a solid selected from those conventionally used in the pharmaceutical formulation art,

30 such as gelatine, lactose, magnesium stearate, talc, calcium carbonate, magnesium
carbonate, starch (corn starch and potato starch) and those well known in the prior art.

The pharmaceutical composition may also comprise one or more components typically
used in the pharmaceutical formulation art such as surfactants, propellants, flavoring

35 agents, preservatives, buffers, fillers, binders, disintegrants, lubricants and the like,
which can be determined by those skilled in the art according to the formulations to be
prepared.

Pharmaceutical compositions used in the present invention include systemic and topical
40  formulations and among these preferred are formulations which are suitable for
inhalation, oral, rectal, vaginal, intracavitary, intraorgan, topical including buccal,
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may be presented in unit-dose or multi-dose containers such as sealed ampoules and

30  vials, and may be stored in a sterile liquid carrier such as a saline or water-for injection

immediately prior to use. Extemporaneous injection solutions and suspensions may be
prepared from sterile powders, granules and tablets.

Compositions according to the invention suitable for topical application to the skin
35  preferably take the forms of an ointment, cream, lotion, paste, gel, spray, aerosol, or oil.

Compositions suitable for transdermal administration may be presented as discrete

patches adapted to remain in intimate contact with the epidermis of the recipient for a

prolonged period of tome. Compositions for suitable for transdemal administration may

also be delivered by iontophoresis, and typically take the form of an optionally buffered
40  aqueous solution of the active component.

The active component is preferably formulated in dosage unit form for ease of



i mmedi ately prior to use. Extenporaneous injection solutions and

suspensions may be prepared fromsterile powders, granules and tablets.
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local injection with solutions be used, so that the local concentration of the drug would
be high and function better and more effective. However, if the patient simultaneously

30  suffers from tumor or malignant neoplasm, it is not recommend that systemic injection

or oral administration be performed, and local injection should be a safer way.

In the process for manufacturing a pharmaceutical composition by an EGJ for treating
diseases assocaited with ischemia, tissue damage and tissue healing according to the

35 invention, an effective amount of EGJ is mixed with one or more carriers indicated
above. In the pharmaceutical composition, the EGJ usually is of from 0.01% to 99.99%
by weight. Preferably, the EGJ is of 1-99% by weight in the composition.

40 EXAMPLES
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| actose were uniformy mxed. To the 35 mxture a little water was added.
Resul ti Rganptieri al s was filtered and dried. Magnesium

20
EGJ powder obtained in Example 1 0.4g
5% DMSO water solution 100m1l

EGJ powder was dissolved in 100 ml 5% DMSO water solution to obtain a working
25  solution.

Example 3
EG]J of Example 1 0.1g
30 Corn starch 0.5g
Lactose 1.87¢g
Magnesium stearate 0.03g

EGJ powder of example 1, corn starch and lactose were uniformly mixed. To the
35 mixture a little water was added. Resulting materials was filtered and dried. Magnesium

stearate was added to the mixture and uniformly mixed. The resultant was pelleted by a

pelletizer. Each pellet weighs 250mg and comprises 10mg of active component.

Example 4
40
EGJ of Example 1 80mg
Sodium Chloride 8mg
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LH-20 equilibrated with 10% Methanol and eluted with gradient H,O-Methanol

(increasing amount of Methanol). 12 fractions were eluted and tested for their dual

activities in enhancing the proliferation of cultured HVEC and C2C12 cells. This

methanol extract (EGJ) with the specific dual activities was further tested in subsequent

25 in vivo experiments. NMR was used to determine the identities of the compounds
contained in the active fraction.

EXPERIMENT 2

30 This EGJ dissolved in 5% DMSO was further investigated in rabbit heart infarction
model to investigate its effects on heart muscles. The reason for choosing the rabbit as
heart infarction model is that rabbits have end-arteries without arteriolar connections so
that acute coronary artery occlusion could lead to rapid transmural infarction. The left
circumflex (LCX) or left anterior descending artery (LAD) of the experimental animals

35  was ligated respectively. Directly after ligation, a single injection of EGJ (a saturated
solution of ECJ in 5% DMSO, 0.5ml) or control solution (5% DMSOQ) was applied at the
distal ends of the ligated arteries respectively. On day 4 or on day 7 after ligation, the
animals were sacrificed and the hearts were removed for histological studies.

40 Fig. 2 showed that the size of infarction area was 3-5 times smaller in EGJ treated

animals (a) as indicated by blue arrows than that in the control (b). It was shown in Fig.
3 that many newly formed blood vessels filled with blood cells were observed in

10
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The invention is, therefore, not limited to the particular embodiments described and

exemplified, but is capable of modification or variation without departing from the
30  spirit of the invention, the full scope of which is delineated by the appended claims.
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30 spirit of the invention, the full scope of which is delineated by the
appended clains. 35 40 11 WO 03/043645 PCT/ CNO1/ 01577 W claim 1. A
phar macewpDa®al43sedrposition for treating di seases assocait @dTWiNOWoisThem a,
ti ssue damage and tissue healing in a subject conprising an effective
anount dfe cBign extract of Geum Japoni cum thunb var. (EGU) by an organic
solvent, and a pharnmaceutically acceptable carrier. 2. The pharnaceuti cal

conpositio ccordin laim1. .wh id.co 03|t|on i.S ssald
extract 1 rbmbrsts e e P PF st RIS el SUth iSSHentl,
conposi tion tiseor damgge @ndl taiste healihgriviansudae e cubprsingian effactave bmiongt of.,

The phar naceyhi &dtact ¥PGShiid %o@ﬁ@&hdﬂhﬁﬁbt\%rc leiom by M%rrghﬁcswdeﬂr Al £
15 solvent is,select roug}con5|st|ng of Iomer al kyl alcohl's. 5.

The pharnaceapﬁgﬁ &ﬁﬁﬁ%@ﬁ %ﬁﬂgﬁg%8P Hyg to claim4, wherein said | ower

alkyl conprises 1-6 carbon atons. 20 6. The pharmaceutical conposition
accor di ng 1 0 ThleajHEr Rac¥iEE A d@)nﬁ?ds‘iitl% 98fd@inS e c‘:’l%'f&tﬂ 1' %ﬁ@%ﬂ?%h coﬁlrpo-gli‘t%n

h t I t ein
D o eases COBMEES soth Geuaciaetm OB i DY SR ke Edhar t ai sense

ischém c 25 linbs, soft or hard tissue danage operation cut, fenur head

(neck) fragt q‘h%gjj{arrﬂa@éﬁﬁc&l/ g’oﬂlPQél@iofnr @&:to'ﬂﬁfnig cﬁnﬁ)ir Pc%ﬁ%rélﬁrsa 8RB{dcPgs an

extract fro Geum Japonf cum T an organ|c sol vent,
conprising t N8f: 30 i) breaking up said plant into pieces ii)
soaking said pieces with an organic solvent; iii) filtering t he resul tant

obtained ip %ﬁﬁ)l’lér)m Afical kb %@F’c%@taicg&éﬁﬂg JB' élta?r%e; ?1032%1% o;ré.é%bc

process of erein sa| ore
Thelprocess é?fV@rlaiSnf efedgiro esrﬁugéioa81§flé1§ fi Jowes alkyk elcpbts- at a
tenperature between 10 and 80. 40 11. The process of claim8, wherein step

1) 1's perd onifRd,iAlmA0e M0LIEY mp STAGH ALt fting 16 YPuR! RA3PAR Sofd {SHAAREP 77

comprises 1-6 carbon atoms.

20 6. The pharmaceutical composition according to claim 5, wherein said organic
solvent is methanol.

7. The pharmaceutical composition according to any one of claims 1-6, wherein
said dieases comprise those associated with ischemic heart disease, ischemic
25 limbs, soft or hard tissue damage, operation cut, femur head (neck) fracture or
lower 1/3 tibia fracture.

8. A process for preparing an extract from a plant Geum Japonicum Thunb var. by
an organic solvent, comprising the steps of:
30 i) breaking up said plant into pieces
i1) soaking said pieces with an organic solvent;
ii1) filtering the resultant obtained in step ii); and
iv) evaporating the filter to dry.

35 9. The process of claim 8, wherein said plant is dried one before broken up.

10. The process of claim 8 or 9, wherein said step ii) is performed at a temperature
between 10° and 80°.

40 11. The process of claim §, wherein step ii) is performed at an ambient temperature.
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12. A use of E& in preparing a pharmaceutical for treating diseases in
association wth ischema, tissue danage and tissue healing that requires
early rewedshmns zation for reconstitution of blood supplPgIT/(N01B157The use
of claim 12, wherein said diseases conprise coronary heart disease and
heart i nfatétA gse of £EGTHe puerarsig 8 lphiarmaceutiedrfer tregting disasas és aasecittiose
in associ ati apithi i§cheMiacar disgfe dapmage #Ad1%isstbenesgnf trdiaiBhdides WBGAHI N
sai d di seases_are ihose[.l Nn.associ attt' ?n v@@ cardl a@, nyocyt e danmage or
loss. 16. Thé l&¥ M EqtgthforrecqpairarinonOfi ogA SURRES are di seases in
association wth tissue 15 healing including soft and hard tissue healing

that srequi [®SThE®QBDiclaikd 0D, Rherd?h Q9E SYPRe¥ co p&ls;/%hcfoﬁ*dﬁ?rsygfﬁ%é%lt gisfé}a%%gnd 20

wherei n said,di se.azes [conprise di seases associ ate
18. A et hod &P PACH0F: di seases assocaited with ischenia, tissue damage
and tissue healing in a subject conprising administering to said subject a
therapeuti calthe ekéest 'c}!ﬁn@ni%,'n%vh_@feiﬁ”szﬁ-@dis%ésejsgareThﬁog@tingss%fciaqLcﬁ"l Wit
wherein said EQ S adm nistered in unit dosage form containing about

0.001 to aboftYAPHIHER SeME%ey extract per kilogram of subject body weight
per l@ay. 20. The method of claim 18 or 19, wherein said unit dosage _

| el udes ars henlal SREAY AN NerBRF ERI A Es6ERH Blasedh asdlallBhRAM Bhediba! M
18 or 19, wherein sald di seases conprise coronary heart di sease, hear
infarction af®9edh ﬁﬁ@gpﬁﬁgg?&BS 22. The method of claim 18 or 19, wherein
sai d di seases are diseases in association wth tissue healing including

SOT t apd hgg del et 418 'IQQWh%?’ein-EQﬁi ﬁ'ﬁ%&gﬂ a?% ﬁ%eﬁk%ﬁ ijnsas(%ci:la%’onvw(%fl%fsgue
said dlsease%'cP ris I seases %fsocLate wi.fh cardiac nyocyte danage or

| osd3 40 13 hea 1{1@ including soft and hard tissue healing that requires reconstitution of

blood supply.

17.The use of claim 12, wherein said diseases comprise diseases associated with
ischemic limbs.

20
18.A method for treating diseases assocaited with ischemia, tissue damage and
tissue healing in a subject comprising administering to said subject a
therapeutically effective amount of an EGJ.

25 19. The method of claim 18, wherein said EGJ is administered in unit dosage form
containing about 0.001 to about 120 mg of said extract per kilogram of subject
body weight per day.

20.The method of claim 18 or 19, wherein said unit dosage includes a

30 pharmaceutically acceptable carrier.

21.The method of claim 18 or 19, wherein said diseases comprise coronary heart
disease, heart infarction and ischemic limbs.

35 22.The method of claim 18 or 19, wherein said diseases are diseases in association
with tissue healing including soft and hard tissue healing.

23.The method of claim 18 or 19, wherein said diseases comprise diseases
associated with cardiac myocyte damage or loss.
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