Use of a traditional Chinese medicinal composition for preparing medicine for promoting bone
marrow-derived mesenchvmal stem cell survival in vivo and differentiation into cardiomvocvtes Field of
the invention  The present invention relates to novel use of a traditional Chinese medicinal composition,
specifically, relates to use of a traditional Chinese medicinal composition for preparing medicine for
promoting bone marrow-derived mesenchymal stem cell survival in vivo and differentiation into
cardiomyocytes, 5hg) iRygition further relates to a traditional Chinese megigina\cogapRsitisgy Which has
promotive effects on bone marrow-derived mesenchymal stem cell survival in vivo and differentiation into
cardiomyocytes, and a method for prevention or treatment of cardiovascular disease with the traditional

Chinese medici osiY % G inyention. : ' isease kills 12 million
people which awwg éi? %ﬁﬁ%@ aqaé i |?ir ,f comes one
of the most dangeeyiadisepsae thidineaohgattb notimgchuliRéinfaatiaverdesiviilure, daditional
therapy, including medicine, intervention ake the deficient myocardial cell
regenerate, and becau ' gldey LN 2 (A e remodeling, it
finally leads to heart failure a%‘imaﬁﬁgfgﬂt Yﬁ?ﬁsgg%iﬁfﬁ; @g@@ézell medicine has made a great
progress on the treatment of ' T ; T d cellular cardiomyoplasty,
that is, it achieves the repair of damaged cardiac muscle by transplanting stem cell or myocardial cell, or
by mobilizing periphera] blood stem cell or myeloid stem cell migrating to damaged parts of cardiac
muscle. Carryi%’—%ﬁ—é&@&%@@éplaﬁy by transplanting stem cells, which is a feasible method to
improve the hemodynayaic REQERE ARFERRISANETI S BISHIR cRsSeSt By tra@ersARY infarction. Various
previous animal experiments show that stem cell has the ability to repair myocardial cells, and can
improve the pei&Rioe %t in&ditinaha@ararsifiortispesthtalty, melakesHer wse &l T, Martens TP,
Xiang G, Homma S; et al. cardial negvascularization by, bone marrow angioblasts results in
carciomyocye TR B B T R ST B AL BB g serm cei
was used for thp limioairigsearsd alanyoradeaivephindoerietieraiugecs ebilchervigaenerfusion and
inflammatory factor it resulted to the death of donorcells of regional ischemic heart, so the development of

cellular cardion¥¥RRAAG BEeARARIGY RA diIRTREPeXEsT tFARprarRadieaEurBEEarch shows
that a large nu C i jon. ] it significant loss
of cells within E@ﬁ%%}{ @0 o%ﬁﬂ]‘?&gxgdﬁﬁ%?%ﬂﬁ%gaﬁ@eﬁﬁ WBe%%I;t! ?ﬁlﬁl‘}lgﬁgﬁﬁn%%en J, Whittaker P,
Kloner RA, DovpiSmedkalz ffecongml betrat. Siamioal ahelr lae| opesan of yrwlasierat cettliomyocytes

survival in vivo and differentiation into cardiomyocytes, and a

b
i

method for prevention or treatment of cardiovascular disease with

the traditional Chinese medicinal composition.

Background of the invention

Cardiovascular disease kills 12 million people which
approximately accounts for 1/4 of all deaths of the whole world
every year, it becomes one of the most dangerous diseases for
human health. To myocardial infarction or heart failure, traditional
therapy, including medicine, intervention and surgery, could not
make the deficient myocardial cell regenerate, and because cardiac

muscle deficiency causes irreversible cardiac muscle remodeling, it
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transplanted into adult myocardium. J Mol Cell Cardiol 2002; 34: 107-116) [PMID: 11851351]. Acute
myocardial infarction could cause serious regional myocardial ischemia, inflammatory reaction, oxidative
stress and apoptosis , which would greatly lower the survival rate of the transplanted cells. Thus,
protection of regional transplanted stem cell, reduction or avoiding its death is important to clinical
application. Several methods are now available for improving the survival rate of transplanted cell: (1)

heat shock treaffRant CrRIAE $THey PRI eEINAR LA MRERRIBIRIT SPFF RIS JRTBREE 8 ydIdpAtipasplanted

cell, improve the survival rate after transplantation to the heart (Suzuki K, Smolenski RT, Jayakumar J,
Murtuza B, Brastend, celtdue tieinachashovkde angaod npEPGES S aftcéh e uidaimesite®tal myoblast

matrovderived RGN ARG ) SaT AL i L O3t 1l oG A of infarcted
heart (Mangi Agalgisuydpliong Bhateis!, Rezypiedbdntwalislraiet el dégnenpsunealrslizm cells

modified with Akt prevent remodeling and restore performance of infarcted hearts. Nat Med 2003; 9:

1195-1201)[PMIEH 30k 0D52] {8 FikeRiNgashiRMeE&!intd re dYRE RGN CRY o cAIdilM which

resluted in ferr : r i tj of. infiltrat i
mononuciear ool L H e G S O e G e e L B v,
Zhang C, Qian &P, 8hemddgedPhipigsts Inabroceddjedt messelbyma ateyngll wivivalelidahemic heart
with a hypoxia-regulated Ferroheme Oxygenase-1.vector. J Am Coll Cardigl 2005; 46: 1339-1350)
[PMID: 1610655 F A GRHSBIBNY 1o AT SRIEoh BHE e SR NGAEs RothelBRRBIEey o the
fate of transplapiReisgls 1B iR PRSVESHIE MISMBAYHIMRNIRbIRSISNahTHEietbMYATSLHAM. So the

intervention carried out for the microenvironment of‘infarcted myocardium may be more effective in
promoting the Slis{Eder atpRihtey dByOaadPrRIditiagchiongYariedst. prermeyseaamtialention is a

further improvement on CN. Patent No. 01131203.3,an tent ication Ng. 200410048292.2, which is
nereby incorporar TS D A At eriidh el iEer L e ANGSRIA, ceicina
composition forqugpariagdneskgingrigsiaomoting heee maorwotelingskoresenentnat stenacell survival

in vivo and differentiation into cardiomyocytes, which improve the quality of regi_ional micro-environment by

intervention thefr'i_iﬁﬁtkﬂ_’fbl @f’ébﬂﬁi&rp Hot&ﬁ@ﬁh\_ﬁ\@ %Miiod}éélrm%ts &tr_é@ﬁ&nﬁd cells.
Summary of th%mﬁ‘?m?”s, Al 9&!%@@&8@%%&%@&8@%%#&? Tfof BBWBO%?%C@WSG

medicinal composition for preparing medicine for promoting bone marrow-derived mesenchymal stem cell
survival in vivo ang iditiéastSatiesults cardiarymyigecyte treeij@nal aioresevmedciRdlysimiposition is

composed of thlcg| é%lllrc%w'QPCCE%%%TQZSO@X;V\étgggrﬂiogfg_%%sze'ng 3-10 leech 3-11 ground beetle 5-10

Although stem cell was used for the clinical research of
myocardial repair, due to the influence of ischemia/reperfusion and
inflammatory factor it resulted to the death of donorcells of regional
iIschemic heart, so the development of cellular cardiomyoplasty had
been retarded by low survival rate of transplanted cells. Research
shows that a large number of cells died after transplantation into
damaged heart, and there was significant loss of cells within 24 h,
but 15% of transplanted cells survived after 12 weeks.
(Muller-Ehmsen J, Whittaker P, Kloner RA, Dow JS, Sakoda T, Long

TI, et al. Survival and development of neonatal rat cardiomyocytes
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olibanum (processed)1-5 red peony root 3-9 rosewood heart wood 1-5 sandalwood 1-5 scorpion 3-9
cicada slough 3-12 centipede 1-3 borneol 1-7 spine date seed(stir-baked) 3-10; preferably, the
traditional Chinese medicinal composition is composed of the following crude drugs (by wt. portions):
ginseng 6 leech 10 ground beetle 7 olibanum (processed)2 red peony root 5 rosewood heart wood 2
transplanted into adult myocardium. J Mol Cell Cardiol 2002; 34:

107-116) [PMID: 11851351].

Acute myocardial infarction could cause serious regional
myocardial ischemia, inflammatory reaction, oxidative stress and
apoptosis, which would greatly lower the survival rate of the
transplanted cells. Thus, protection of regional transplanted stem
cell, reduction or avoiding its death is important to clinical
application. Several methods are now available for improving the
survival rate of transplanted cell: (1) heat shock treatment could
Improve tolerance to ischemia/reperfusion damage in vivo for
transplanted cell, improve the survival rate after transplantation to
the heart (Suzuki K, Smolenski RT, Jayakumar J, Murtuza B, Brand
NJ, Yacoub MH. Heat shock treatment enhances graft cell survival
In skeletal myoblast transplantation to the heart. Circulation 2000;
102: 11216-221)[PMID: 11082390]); (2) bone marrow-derived
mesenchymal stem cell modified with Akt could further improve
performance of infarcted heart (Mangi AA, Noiseux N, Kong D, He H,
Rezvani M, Ingwall JS, et al. Mesenchymal stem cells modified with
Akt prevent remodeling and restore performance of infarcted hearts.
Nat Med 2003; 9: 1195-1201)[PMID: 12910262]; (3) Injected
plasmid vector into regional ischemic myocardium which resluted in
ferroneme oxygenase-1 overexpression, reduction of the number of
infiltration with mononuclear cells, and down regulation of the
expression of inflammatory factor (Tang YL, Tang Y, Zhang C, Qian
KP, Shen LP, Phillips I. Improved graft mesenchymal stem cell

survival in ischemic heart with a hypoxia-regulated Ferroheme
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sandalwood 2 scorpion 7 cicada slough 7 centipede 1 borneol 5 spine date seed(stir-baked) 5; or:
ginseng 10 leech 8 ground beetle 7 olibanum (processed)2 red peony root 5 rosewood heart wood 2
sandalwood 2

Oxygenase-1 vector. J Am Coll Cardiol 2005; 46: 1339-1350) [PMID:
1619885]. All of the above means are based on the level of
donorcells, however the key to the fate of transplanted cells in the
heart is the microenvironment of regional infarcted myocardium, so
the intervention carried out for the microenvironment of infarcted
myocardium may be more effective in promoting the survival of
transplanted cells and producing biological effect.

The present invention is a further improvement on CN. Patent
No. 01131203.3 and patent application No. 200410048292.2, which
IS hereby incorporated in its entirety. The invention provides novel
use of a traditional Chinese medicinal composition for preparing
medicine for promoting bone marrow-derived mesenchymal stem
cell survival in vivo and differentiation into cardiomyocytes, which
iImprove the quality of regional micro-environment by intervention
therapy, and effectively promote the survival and biological effects

of transplanted cells.

Summary of the invention

An object of this invention is to provide use of a traditional
Chinese medicinal composition for preparing medicine for promoting
bone marrow-derived mesenchymal stem cell survival in vivo and
differentiation into cardiomyocytes, the traditional Chinese medicinal
composition is composed of the following crude drugs (by wt.
portions):

ginseng 3-10

leech 3-11

ground beetle 5-10



scorpion 9 cicada slough 7 centipede 1 borneol 5 spine date seed(stir-baked) 5; or: ginseng 6 leech 11
ground beetle 7 olibanum (processed) 2 red peony root 5 rosewood heart wood 2 sandalwood 2 scorpion
3

olibanum (processed)1-5
red peony root 3-9
rosewood heart wood 1-5
sandalwood 1-5
scorpion 3-9
cicada slough 3-12
centipede 1-3
borneol 1-7
spine date seed(stir-baked) 3-10;
preferably, the traditional Chinese medicinal composition is
composed of the following crude drugs (by wt. portions):
ginseng 6
leech 10
ground beetle 7
olibanum (processed)2
red peony root 5
rosewood heart wood 2
sandalwood 2
scorpion 7
cicada slough 7
centipede 1
borneol 5
spine date seed(stir-baked) 5;
or:
ginseng 10
leech 8

ground beetle 7



cicada slough 7 centipede 1 borneol 5 spine date seed(stir-baked) 5; or: ginseng 5.5 leech 10.375 ground
beetle 6.875 olibanum (processed) 2.25 red peony root 4.75 rosewood heart wood 2.375 sandalwood
2.25

olibanum (processed)2

red peony root 5

rosewood heart wood 2

sandalwood 2

scorpion 9

cicada slough 7

centipede 1

borneol 5

spine date seed(stir-baked) 5;
or:

ginseng 6

leech 11

ground beetle 7

olibanum (processed) 2

red peony root 5

rosewood heart wood 2

sandalwood 2

scorpion 3

cicada slough 7

centipede 1

borneol 5

spine date seed(stir-baked) 5;
or:

ginseng 5.5

leech 10.375

ground beetle 6.875

olibanum (processed) 2.25



scorpion 6.875 cicada slough 6.875 centipede 1.375 borneol 1.375 spine date seed(stir-baked) 4.625;
more preferably, the active ingredients of the above traditional Chinese medicinal composition are
composed of the following: a. scorpion, leech, centipede, ground beetle, cicada slough and processed
olibanum powder, which has a mean particle size of less than 100 pm; b. borneol powder; c. volatile oils
extracted from rosewood heart wood and sandalwood; d. condensed alcohol extract of ginseng extracted
with ethanol; e. conggNsRbNHipH BKUWagE which is obtained as following: extracting the residue of
rosewood heart wood and sandalwood with water after extracting component ¢ from them, decocting red
peony root and stir/GE@Veprhdeatd yeeadvidh3vater, extracting the residue of ginseng with water after
extracting componesrgr%fé?wdb (gjlteripgsall of the above water extracts, blending them ,then concentrating.

scorpion 6.875
cicada slough 6.875
centipede 1.375
borneol 1.375
spine date seed(stir-baked) 4.625;
more preferably, the active ingredients of the above traditional
Chinese medicinal composition are composed of the following:

a. scorpion, leech, centipede, ground beetle, cicada slough
and processed olibanum powder, which has a mean
particle size of less than 100 um;

b. borneol powder;

c. volatile oils extracted from rosewood heart wood and
sandalwood,

d. condensed alcohol extract of ginseng extracted with
ethanol;

e. condensed water extract, which is obtained as following:
extracting the residue of rosewood heart wood and
sandalwood with water after extracting component ¢ from
them, decocting red peony root and stir-baked spine date
seed with water, extracting the residue of ginseng with
water after extracting component d from it, filtering all of
the above water extracts, blending them ,then

concentrating.



The invention further discloses that the medicinal preparation containing the above traditional Chinese
medicinal composition as active components is capsule, tablet, pill, oral liquid, soft capsule, or guttate pill.
Another object of the invention is to provide use of the above traditional Chinese medicinal composition
for preparing medicine for treatment of cardiovascular disease with autologous bone marrow-derived
mesenchymal stem cells, preferably the cardiovascular disease is myocardial infarction, more preferably
acute myocardial infarRiofhye AMGHB RRISEREHIB JBC AR iR éorRiBmie ragtipanlphinese
medicinal composition which promotes bone marrow-derived mesenchymal stem cells survival in vivo and
differentiation irt@ Rtaongy dagted) avd thaditionahl wnassemedicing|copippsistionmhah is used to

i conlovasedtat ST IB L Tt A RC b D A He e LS e Mrction.

the traditional CGlunesemefdicinal composition of the invention, Latin name and processing method of the
raw materials as active component are derived from the Dictionary of Chinese Traditional Drugs (first

edition, Shanghai Scipatie@ihabiet Mdnsdayeniipn 6519 Rra\tHmESEFHARERRYE (edition 2005,
chemical Ind o — - the | . b
emical in “%&&fﬁbl.cﬁﬁ#ﬁmﬁgﬁ%mﬁm% %Wgﬁékgaﬁﬁ dOYSHL g2y be

formulated as any conventiona e dosage forms, such as capsules, tablets,
pills, oral liquid¢reapsider, glttatel plasicu | acaisias ® wothventiodagoepdvation process, for example,

the preparation technology recorgded in Chinese drugs pharmaceutics (Fap Bjting, Shanghai Science
Press, Dec.1997 AL0YY .e”\fﬁéjﬁﬂ&éﬁaﬁmm'tﬁg%%&ﬁﬂﬁ rﬂé?%é%ﬁ&rﬁlﬂﬁse optionally conventional

pharmaceutically a6 04¢e RiC s Bies §USTrAG dlairlidisiRtea&bh Lindsre plastamptioxidants,

flavoring agents, sweeteners, and suspending agents etc.. The excipients include, for example starch,
sucrose, lactos@Cdetiny pegkldihindarstiesh, crospolyvinylpyrrolidone etc. or other Chinese drugs

pharmaceutically acceptable excipient cipients of vario osage fqrms. recorded in Chinese drugs
pharmaceutics, FanBiIti °3?‘§ﬁa %f?acitézﬁ(gﬁ(?e B}’e%?gﬂBQc'ﬁéﬁﬁ@&ﬂheﬁ% 'ié%pf‘:he method of
preparing the fapnifatismsind dheimyeotenpisias follemibho petaautgsSliawenaterials of the above
proportion of leech, scorpion, cicada slough, ground beetle and centipede, drying at a low temperature,

putting aside; eRRITEW-FSEE Gil BFEARMAIARIY S&FosE MEER WYV P Akl the residue and the

side; eRIHIGH HSEHIED . ot /BUIKG the residue
a2 hours Tor A S cy: combinin

ning racts and recovering ethanol compléetely; combining
the residue of gneehginhé cesitpesifisanudivaio isangedsenwived heartdiovdsowl dnedigsgassolution,
adding red peony ropt and spine date seed(stir-baked) to it, addin W%Ler right amount to decoct twice, 3

hours for the fir RSP IRE QUSRI E) RUABIHAR e HERESHIIE RHENRY, concentrating
the filtrate to a RagiR HdRRFedearHIR s 20iAL préfRRLIP IS afgipa Ahgialchitalrexisrt of ginseng,

mixing well, drying at a low temperature, crushing into fine powders; co grinding of olibanum (processed)
and 5 materialsoPlke:ghieferabyfiiteaeuigeny geadmi@buifristiand co grinding gradually with the above

fine powders untl Mot ERVRRLSSLBIEIRA S BRISEL GG, Ming capsules to
invention, Latin name and processing method of the raw materials
as active component are derived from the Dictionary of Chinese
Traditional Drugs (first edition, Shanghai Scientific and Technical
Press, July, 1977), and Chinese Pharmacopeia (edition 2005,
Chemical Industry Press).
The traditional Chinese medicinal composition of the invention
may be formulated as any conventional pharmaceutically

acceptable dosage forms, such as capsules, tablets, pills, oral
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Or, preferably the preparations of the invention are prepared as follwing:  a) the proportion by weight of
the raw materials are: ginseng 3-10 portions, leech 3-11 portions, ground beetle 5-10 portions, olibanum
(processed) 1-5 portions, red peony root 3-9 portions, rosewood heart wood 1-5 portions, sandalwood 1-5
portions, scorpion 3-9 portions, cicada slough 3-12 portions, centipede 1-3 portions, borneol 1-7 portions,
stir-baked spine date seed 3-10 portions;  b) pulverization process for medicinal materials:  selecting

and washing the furigoraRRdlises Rt AROTPING. d28Cha EERIERE. el ReRHSANd cicada slough,

then combining them with processed olibanum according to prescription, crushing with crusher to obtain a
coarse powder PFegraEal 0EaphatR e, 3(on & BUPE i Heey Iha PR riiéaid 4eshpele@Y by using superfine

materils tndet BONLISA o) Boknt g G AP GRS <) i ARt and

drying processeScasiqo M@gsgoue&em@gd,hggrb\dopd and sandalwood, extracting volatile oils from
them followed by extracting them with water, decoctin% red peony root and spine date seed, filtering water

solution, putting asid@h&i?é@% %‘i@éﬁ@&v‘ﬂ%&‘t\éﬁa '@Pem%)étﬁ‘{éq %m@tﬂﬁﬁo‘mg@é\é‘ﬂiﬁg the
ethanol of alco% ﬁ%gﬁﬁeﬁap@?@@ﬁ%{?ﬁﬁ@%ﬂ%@ﬁ@&’E@fﬁfgﬂ‘@’%’v‘ﬁtﬁrégIHH(%PSOf ginseng

and combining It wit er wa ng and concentrating to water extract; d) preparation
process: feediig mtfetgeaniserbmredensy thliddets geamu@tic@dter fiaeopgage tis extract of step c) to

rosowood hear RGNS GhrAAVSHA A NokR BARLE hind HE TR RIS A es after
mixing well. Or.gg iRV ererAiarese ofdBeisueHIRAFE PiRResstitized starch,
crospolyvinylpyrrolidone etc. or other Chinese drugs
pharmaceutically acceptable excipients (excipients of various
dosage forms recorded in Chinese drugs pharmaceutics, FanBiting,
Shanghai Science Press, Dec.1997, 1% ed.).

Preferably, the method of preparing the formulations of the
invention are as followiing: cleaning 5 raw materials of the above
proportion of leech, scorpion, cicada slough, ground beetle and
centipede, drying at a low temperature, putting aside; extracting
volatile oils of sandalwood and rosewood heart wood, putting the
residue and the water solution aside; extracting ginseng by heating
reflux with 70% ethanol twice, 3 hours for first time and 2 hours for
the second time, combining the extracts and recovering ethanol
completely; combining the residue of ginseng, the residue of
sandalwood and rosewood heart wood and the water solution,
adding red peony root and spine date seed(stir-baked) to it, adding
water right amount to decoct twice, 3 hours for the first time and 2
hours for the second time, combining the decoction, filtering,

concentrating the filtrate to a paste of relative density of 1.20-1.25
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follwing:  a) the proportion by weight of the raw materials are: ginseng 3-10 portions, leech 3-11
portions, ground beetle 5-10 portions, olibanum (processed) 1-5 portions, red peony root 3-9 portions,
rosewood heart wood 1-5 portions, sandalwood 1-5 portions, scorpion 3-9 portions, cicada slough 3-12
portions, centipede 1-3 portions, borneol 1-7 portions, stir-baked spine date seed 3-10 portions;  b)
pulverization process for medicinal materials:  selecting and washing the five worm medicines of

scorpion, leech(GgntipasexPERIIh Basie ARG RISPERFINLOBT KRR AACPTAING fyRMRSETiaHpMgoMbining

them with processed olibanum, crushing with crusher to obtain a coarse powder which can reach above
80 mesh; superdih@ dandiegnpe tarse, foWating iRiag Kipaarel @iivaigy fsbRgRigies to achieve

cleaning, dryind IO e L RS Bl g R e B S er o
rosewood hearigierti g b ernaaiyoethdxicaglinvatpiesna dipmiientelletyed &fiexracting them with

water, decocting red peony root and spine date seed, filtering water solution, putting aside; extracting

ginseng with vyd&@ f%rrse%fr‘éiétm@(imiFW@lha?@i?-b@E@é‘ﬂiﬁd’@J@gtﬁa‘?ﬂﬁ é@%@cﬂlﬁl%ﬂﬂ@rﬁ%nd
concentrating |t_ N rwéﬂxtfﬁﬁhéﬂ%@ﬁdr&wat%aﬂlgtm@ooﬁ_@qéegaﬁéﬁilggmblnlng it with other water
ing e rect

solutions, blen , concentrating solution into water extract, then y spray-drying to get spray

dried powders. d) prépgrptiefgradohsthe peepagatidhs afpdréinayant tme sm@ayrppaded as step c) into
fluid bed granulaiiél drier, then spraying solvent to make into granules; finishing the granules, adding the
fine powder of b mgpraying volatile oils extracted from rosewood heart wood and sandalwood, filling

with capsule filling maghie f opieeiBECIHRRPEI6H e tAEXiRAWE] hte rRASASROGIHRseqgPosition of the
invention calculated from the total weight of the raw materials as active component is 0.8-3 g each time,
2-4 times daily, préfeRoiians.1eech g-ddcpantensregromss daigtle 5-10 portions,
olibanum (processed) 1-5 portions, red peony root 3-9 portions,
rosewood heart wood 1-5 portions, sandalwood 1-5 portions,
scorpion 3-9 portions, cicada slough 3-12 portions, centipede 1-3
portions, borneol 1-7 portions, stir-baked spine date seed 3-10
portions;
b) pulverization process for medicinal materials:
selecting and washing the five worm medicines of scorpion,
leech, centipede, ground beetle and cicada slough, then combining
them with processed olibanum according to prescription, crushing
with crusher to obtain a coarse powder which can reach above 80
mesh; superfine grinding the coarse powder by using superfine
pulverizing technologies to achieve medicinal powder in size less
than100 um; prescribing the medicinal materials under pulverization
afer cleaning, drying and sterilizing;
C) extraction, concentration and drying processes:
adding water to rosewood heart wood and sandalwood,

extracting volatile oils from them followed by extracting them with
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A large amount of experimental data presented by the invention showed that, using the drug group of the
invention could promote cellular cardiomyoplasty carried out with autologous bone marrow-derived
mesenchymal stem cell. Detection of the gene expression profiles after cardiac infarction by microarray
found use low-dose of the drug group of the invention alone could result in positive changes to gene
expression, including up-regulation of anti-inflammatory, anti-apoptosis, anti-fibrosis gene. Thus, it is
believed that uwef,t%@wmg%afﬁ&w%&n_&ﬁ@r gpRieatiee cdd impeNadwseional
micro-environment after acute infarction, so that significantly improve the implanted bone marrow-derived
mesenchymal st uiiroaasi diffeRfitiaeti TegHIsen thwikpsaihaltaaersraadingention also

show that using,of t rqup of the. ir To] inte ti Id i the regional internal
environment af%érvégﬁtg Erﬁ%ﬁc@fcﬁ%é@a?ﬁ@%é&%h@éxg)?p%?n(%%& ggm%ﬁe({:@rgi@%yoplasty carried out
with autologouschpriemaetiwglitricce thaseiabyimat stéiedhgheieyat@dyohngiamesitive impact on the
clinical application of the transplantation of bone marrow-derived mesenchymal stem cell.  Another

object of the iNV@RGSNE ARk HRARINRGHhEAEROhekrRiebrlHidRScOISienarRith the
traditional Chin E@ﬁli ' it ising administering to patients in need thereof an
effective amour?t of the tfﬁﬁ%ﬁ%@ggg?ﬁ%&%m composition. Cardiovascular disease preferably is
myocardial infarctiond Jnore paeéialnlypisomage :myocardial infarction. Conventional approachs in the field

and Masson's tichrolRE MG W PB R AR T GG SARBHED S Fler e
microscope. It sjouigiRdhBiayeadhaaedlist IrauRyiln ARRECHIRYRh dhtheegpaA g (treated only

with low-dose of the drug of the invention for intervention), and the third group (treated only with bone
marrow-derivedtigge@ dingrian stga weley tefnspratao s poalirg valai e dseptranieds fibrosis and

inflammatory cellular infiltration, hasically no survival cardigmyocyte ig found in the infarcted areas.
However, the (LT dotE AR bn Bt Ak L B R R piamtation
combining with fifieritjua & Hia énue ek éornte tegnyane shves stighirfipr@eil and inflammatory cell
infiltration. The magnification of figure A is 400x, and that of figure B is 40x.  Figure 2 Survival potential

of bone marrow-deriéet REE@RIMANGRFERARHAIPIBh ALY RBARN-RY R L EERBRFEShat no 4,6
diamidino-2- phe(pﬂ'n ﬁ% dihydrochloride (DAPI) stained transplanted cells was observed in the third
group (treated only with bone marrow-derived mesenchymal stem cells transplantation for intervention),
but in the fourth groug)(treatpropitthon oy aveigitenl thenesentiatedbisear eelts s@aplantation

combining with the drug of the inventjon for intervention) there were ma API stained transplanted
cells. Figure B SRS dRARN oiraibeP B! BERHA AR oL UB RHASIES only with bone
marrow-derivecesARARY(ARbELL eRlls 1LanBRIRTERION B iptesYNHeB 309 1heeyHE group (treated
with bone marrow-derived mesenchymal stem cells transplantatiori combining with the drug of the
invention for intePg@womIchae aigrwieant Statipa aftsreacs almemdobs herntagsification of image A is
400x.  Figure 3 Bone mayrgw-derived mesench rlnal sﬁa 2Is transplanted i{n the b(;g differentiat into
cardiomyocytes SRANIRLLT SIS0 Tt AL PQre & SHRL BILr s SRR BRPFialed cell

express a-SCAostmes)ditsraetsl) B sdrlotardiae baredsplneigkaecCsdegirata gome DAPI positive
cells express VSMA(vascular smooth muscle actin) and vascular endothelial specific factor 0, indicating

the involvemenP& tHE\sssel formation. It is shown in figure D that the potential of bone marrow-derived
mesenchymal stem gzll GEUSY?Z‘;QP}B?P,{}?H&%@@P&W%/&?&HE\E*}%H}%‘?i jQup (treated only with bone
marrow-derived mesenchymal stem cells transplantation for intervention), when statistically compare the
ratio of DAPI positives eddistiliftp @ntiatiag mtoge dindi dmgouyoeswitte the ilveglo§ soprreated with bone
marrow-derived mesenchymal stem cells transplantation combining with the drug of the jnvention for
intervention) hAS EERTESTLAREIEN SECLPLCRI LS BTG5 AA MR ARG TRER, AEER ENhd figure C is

400x. Note: MSeSHriiS 1B tROACBIRBMING THRAMERENBRYRRS Sel SRaNWF, (SrUgRingebrand factor,

SM-actin is vascular smooth muscle actin, and Overlay refers to the staining superpositionresults of three
visions.  FigumithExpits ssioi@ddaineikoiaep powdeeidiicieaFitgach adinage8that DAPI
labeled cells express connexin 43 Cx4:c3E). Figure B shows a significant difference of the expression of
commenin 43, ik aHe HREYTLLD GHLRB IS SRS R ol e SR RHIR stor cels
transplantation for intervention) compared with the fourth group (treated with bone marrow-derived
mesenchymal stem cells transplantation combining




with the drug of the invention for intervention). * P<0.0001, the magnification of figure A is 400x. Note:
Overlay refers to the staining superposition results of three visions.  Figure 5 Capillary density in infarct
zone and surrounding infarct zone after 6- week post-transplantation 6 weeks after transplantation, the
capillary density in infarct zone and surrounding infarct zone of the second group (treated only with
low-dose of the drug of the present invention for intervention) and that of the third group (treated only with

bone ma”OW'dﬁrliJ\l'@érﬁ‘i‘ﬁﬁ@r‘l@bd%I@%ﬂ%§Q$é@ﬁ‘é¥)@nﬁﬁ3@wﬁdmﬁ6(ﬁﬂﬁ?ﬂhr§i‘t%ﬂ@§§niﬁca“t

difference from the control group( P>0.05, - P>0.05), but both were lower than the fourth group(treated
with bone marréiadediGt nas@resatisl s iheensaiaypal madter sbliAmgwith the drug of the

invention for int ti é P<Q.0001. 41# P<0,0001, repectively). . . Figure 6 Myocardial perfusion
defect area det§(9/§/cr1é é@? ﬁ%@% %rtognﬂ%%gi'f ndgéf.!%&é@ao%%'éﬁ%ﬂg (SPECT) 1 week and 6 weeks
after transplantation c) Eigtreecfiehowsdhe dyiticati grapinriof A gipupebigese B: the initial SPECT
results, it shows there is no significant difference among the myocardial perfusion defect area in the four

groups (P=0.984). SRAHBRHALR M SPRAMASS THRAHWQRE AR RAMPINREarea in the fourth

group (treated wi -derl W i ining with the

drug of the invé%%iél’r% %ﬁggé%tﬁﬁ?\ﬁ];@e signi |C@1§I@§f@%§?§&&meﬁ%gﬂg\aﬁ@d with the

control group, theasecpde gomim@reatkeolyyvithadarth s ofehd abe g eEthe filhenntigniyat értervention),

and the third group (treated only with.bone marrow-derived mesenchymal stem cells transPIantation for
oA Ty Wakek o

intervention), th AHrRME %ﬂ@%ﬁb&{ﬁ%@%&cﬁi@fﬁ&%wg ﬁﬁee{p% e BBthe present
invented drug it(\Mtﬁ"@tﬁﬂ%ﬂtice%‘%ﬂﬁe\ﬁﬁgbﬂ@lée@tﬁ%ipdh%F@S&W%\Um‘%wedgd’etermi“ed by

myocardium anti-binding protein antibodies Surrounding the infarct zone of pigs an
terminal-deoxy Q@ssidiatiagstetasethengladinaciipfiiesiget R R efcsmuionckfend labeling

(TUNEL). At the end of theﬁserv tion. the re few apoptotic nucleos in the second group (treated
oy with tow-dUB EF 150 Sh S UTE kg ot e SO RIS RIERE fmrrow-derivec
mesenchymal stemeetisrtighgptvgasionitiomidmiogyete thexdrag oftiennyieeisely for intervention) (red
arrow). Magnifying is 20 times. (B) The statistical apoptosis indexes (Al) of the four groups. Compared

with the controlSP6aY; @y ADoirelcTBFRYGFSIRA RANAESRlY with low-dose of the present invention

drug) decreased draafg?grﬁ/ q,*gtialq.% B&E%Qreover, the Al of the fourth group (treated with bone
marrow-derived mesenhchy g] stem cells fransplantation combining with the drug of the invention for

intervention) was obVeediy tp ot hieas uipe sk esdagrdugh érspredy qnovvad T oot dsiep tiod intention drug)
(*P < 0.0001). But.co red with the control group, the Al of the third group (treated only with bone
oo sermred ML ARG A O SRTAKN B SAERD P RS Ganitoant diference
(**P=0.289). (j_F@WGIéQQFﬂ‘FgHm@f fhe @VQﬁ@ﬂ@@? 4t Q@?%%@WPHF%B@H@%PF@M zone at

the end of the experiment The superoxide dismutase (SOD) activities of the second group
spraying volatile oils extracted from rosewood heart wood and

sandalwood, filling with capsule filling machine to make into
capsules after mixing well.

Dosage of the composition of the invention calculated from the
total weight of the raw materials as active component is 0.8-3 g each
time, 2-4 times daily, preferably is 1.11-2.22 g each time, three
times daily.

A large amount of experimental data presented by the invention
showed that, using the drug group of the invention could promote

cellular cardiomyoplasty carried out with autologous bone

12



(treated only with low-dose of the drug of the invention for intervention) and the fourth group (treated with
bone marrow-derived mesenchymal stem cells transplantation combining with the drug of the invention for
intervention) increased significantly when compared with the control group(P < 0.05, #P < 0.05), but there
was no obvious difference between that of the third group (treated only with bone marrow-derived
mesenchymal stem cells transplantation for intervention) and the control group (**P = 0.449). (B) The

content of malophai@RiVEEHYEN ) AESEFERPRTENT AR (T CRIaH OB HIER M- @Seind theeeg of the

present invention) and the fourth group (treatéd with bone marrow-derived mesenchymal stem cells
transplantation €¥MISEIBIE Nipr ofd esug it theardiation frRigH@m Bitiohci@asrayHackisecreased

compared with the contral ar. *P < 0.0 < T. nq significant, difference.between the
third group (tre ?é/&'gﬂg%v@p#ﬁrée %rgrgo\é‘éiﬁﬂe(ﬁr%@geﬁ%?éﬁﬁ?’i}e%ﬁ:%%s %r%%lrjﬁlsgprg%%g@nl)ﬁand the
control group (adlthes).chratifiesEmbogimente MpXaddidsf, Lirerfiregonefrdguatgosf tg invention a)
Formulation of raw materials: ginseng 55 g leech 103.75 g ground beetle 68.75 gEoIibanum (processed)

S

22.5 g red peorfYouNIARIRY0o@ REAPRE68SIS, 7RG HfRERS D d ey sEBen 68155 g
believed that using of the drug group of the inventions for

intervention could improve the regional micro-environment after
acute infarction, so that significantly improve the implanted bone
marrow-derived mesenchymal stem cells survive and differentiate.
Therefore, the experimental data of the invention also show that
using of the drug group of the invention for intervention could
Improve the regional internal environment after acute myocardial
infarction efficiently, and promote cellular cardiomyoplasty carried
out with autologous bone marrow-derived mesenchymal stem cell,
thereby producing a positive impact on the clinical application of the
transplantation of bone marrow-derived mesenchymal stem cell.
Another object of the invention is a method for treatment or
prevention of cardiovascular disorders with the traditional Chinese
medicinal composition, comprising administering to patients in need
thereof an effective amount of the traditional Chinese medicinal
composition. Cardiovascular disease preferably is myocardial
infarction, more preferably is acute myocardial infarction.

Conventional approachs in the field may be used for administration.

Description of the drawings

Figure 1 Hematoxylin-eosin(HE) staining and Masson' s

trichrome staining of infarcted areas in four group experimental
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cicada slough 68.75 g centipede 13.75 g borneol 13.75 g spine date seed (stir-baked) 46.25 g; b)
pulverization process for medicinal materials:  selecting and washing the five worm medicines of
scorpion, leech, centipede, ground beetle and cicada slough, then according to prescription combining
them with processed olibanum, crushing with crusher to obtain a coarse powder which can reach above
80 mesh; superfine grinding the coarse powder by using superfine pulverizing technologies to achieve

medicinal powdghim@re (958 ErathaOrtpas dbpreribing WR VRN shEPestalped dREP UREIiZation afer

cleaning, drying and sterilizing; c) Extraction, concentration and drying processes. adding water to
rosewood hearf\iglo@ HH#Ps §HIRIGOBH AxgERUNY, vBI&iIsas i mum (iRl byrbytradtihg them with

water, decocting red peony oot a [ e. ice rs for each\time, bining,the
decoction, filterﬁ?ggﬁ}td? %‘r%1 &Etﬁﬁ% %i@é;@x%‘%ﬂﬁé’e‘&%ﬁéng@m%g& XEI@%E%BU%%O?C% @m?nol twice, 3
hours for each gjreupo(neaitecthergthanehsploivaspiacyarde thaetharsenotpjetely, shemextracting
the residue of ginseng with water, concentrating the ethanol soluion to ethanol extract of relative density

of 0.9-1.1 (60E £ flleriignep lRatErion. {6k BIGRLAYQRY RBrAXAIRYISRIIPHS JIMESHE0I8 dater
solutions, blenqing»roREIFIURE I RaF A HRPIOHV A RAIRFHY QIIHFaERRHIOPhYSEytE600).

putting aside; d) preparation process:
Is found in the infarcted areas. However, the fourth group (treated

with bone marrow-derived mesenchymal stem cells transplantation
combining with the drug of the invention for intervention) shows
slight fibrosis and inflammatory cell infiltration. The magnification of
figure A is 400x%, and that of figure B is 40x.

Figure 2 Survival potential of bone marrow-derived
mesenchymal stem cells transplanted into heart. Figure A
indicates that no 4’,6 diamidino-2- phenylindole dihydrochloride
(DAPI) stained transplanted cells was observed in the third group
(treated only with bone marrow-derived mesenchymal stem cells
transplantation for intervention), but in the fourth group (treated with
bone marrow-derived mesenchymal stem cells transplantation
combining with the drug of the invention for intervention) there were
many DAPI stained transplanted cells. Figure B shows that the
cellular survival potential between the third group (treated only with
bone marrow-derived mesenchymal stem cells transplantation for
intervention) and the fourth group (treated with bone
marrow-derived mesenchymal stem cells transplantation combining
with the drug of the invention for intervention) has significant
statistical difference. ~ P<0.0001, the magnification of image A is
400x.
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feeding of the superfines into fluid bed granulating drier, then spraying the extract of step c) to granulate;
finishing the granules, adding the fine powder of borneol, spraying volatile oils extracted from rosewood
heart wood and sandalwood, filling with capsule filling machine to make into 1000 capsules after mixing
well. Dosage of the drug of the invention calculated from the total weight of the raw material as active
component is 2-4 capsules each time, 3 times daily. Experimental Example Promotional role of the drug

of the invention in the gpRicajiop ghderpan o R VRSB RRIMIAR! Stam cellsiaterials and
methods Animals  Chinese minipigs aged 10 months with body weight 30 kg 5kg were provided by

Experimental AHigig@antgdficHing Apiy didEuaniéadiontall easdiomsls weacytese@Rdmanely,

according to th A. Natj stitu Ith issued " Guide for n use of
laboratory anim?é%s%gﬁngm%@é%erif@ﬁjlyp%‘g%rﬁsﬁg}é@%pghgew%y{ﬁ%?nagﬁmagn?gagr%!ent
Committee of Qhibetedcatlenaxpl dissligabBAqocen kebniaivtyastic ppprdveTy E3pedmental Animal
Ethics Committee of Chinese Fu Wai Hospital, Peking Union Medical College. Isolation and culture of

swinish bone mM&RBRMBriVad meidn@ymdlls@iataIsomacRAREPREHEE EQHE P SAtramuscular
injecti f ketand ' / k ' ti

conditin. the S A A G R SR e R e merrow
with syringe cosaeinigcl Pas00runits ofl featanig. thik thevahireaewe af divernve Ssebfbupratianphine by
intramuscular injection, before.being returned to the breeding.rooms., The isolation and cultyre methods
o1 ot man oW A GHER o hahet e D AEA SRR RO AR BRINE B o
methods rePO”ﬁ‘i’e@éﬁ'@ﬂWnﬁlogtéﬂ? REIRCIGHROBRA IRATENY INAS @W’GF&M%& s P&Stglding silica

colloidal suspension (Percoll separation solution, 1.077g/ml, Sigma Company), 800 g centrifugal
separating singlBifidcigeppli§treadocniantys\aith Dhorer maseauhe esly pediprsenally B twice, the

cells were cultured at a density, of 5 x 105/cm2 with normal medium (containing low glucose, DMEM
(Giboo ComparbE oot b Aot ol TRV el S et moubator
with 5% carbongdigxisigrat 3the. Trage days IBIAR remetiiemeatipoietifealisnfibtohipstinend other
non-adherent cells by replacing the culture medium. The retained and purified adherent bone

marrow-derivecpﬁ@é}mwﬂﬁﬁ_t%fem\&’EIE whRE culf@kEdYor SN proifRAdesh. ™MERuItBRNS replaced
S e SRR hAen R e iR RO e g
adherent cells tovrdsutipend i gt @patisagensfécitocy dot:3ride fvemdiontunadrefgndtioartf myocardial
infarction mode R e PEEOSES e maghficaton of figurs A-figure Band”
figure C is 400x. Note: MSCs refers to bone marrow-derived
mesenchymal stem cells, VWF is von willebrand factor, SM-actin is
vascular smooth muscle actin, and Overlay refers to the staining
superposition results of three visions.
Figure 4 Expression of connexins in implanted cells In vivo.
Figure A indicates that DAPI labeled cells express connexin
43(Cx43). Figure B shows a significant difference of the expression
of connexin 43, when the third group (treated only with bone
marrow-derived mesenchymal stem cells transplantation for
intervention) compared with the fourth group (treated with bone

marrow-derived mesenchymal stem cells transplantation combining
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28 Chinese minipigs were divided into four groups: the first group was the control group (n=7), the second
group (treated only with low-dose the drug of the invention, n=7), the third group (treated only with bone
marrow-derived mesenchymal stem cells transplantation, n=7), the fourth group(treated with bone
marrow-derived mesenchymal stem cells transplantation combined with the drug of the invention, n=7).
After the cells became 80% confluent, separated them from the culture flasks, re-suspended them in
DMEM (GIBCQO),pontairing 4ngo égtakiRovinesstiyn  fapelntbnidrtid Aiamidivac? oejteny ifgole
dihydrochloride (DAPI) (50pg/ml, Sigma) for 30 minutes at 37 C. Rinsed the cells 6 times in PBS to wash
off the non-bouRtADAHIcCati® theh Belettefl B5x400csIb ot@athvenimaraferpliedhigesiattongarm DMEM

for several minyt re splantation, The labeli rocess was very important which must ensure
that all transpla%ﬁﬁ’ugcﬁé%g 'ﬁr@ﬁs r%%nuﬁg. &B@%ve\i%%% @ anesthetized by intramuscular injection of
ketamine and diazepigu pé 6doxgpifidbmdéasing npikarastspesiyyedn drannea camialingnnected

mechanical respirator for artificial ventilation, maintained anesthesia by intravascular injection of ketamine

and diazepam. OFRESZAING é‘lﬂﬁ_é ﬁTeW&h@%%t@ﬁﬂuﬁﬂ'%‘%@lrboronary artery left anterior
descending branch 6 AR ffsf WRRKIA SHGOI=HFE. SibiRatoc wiicpiamicppater wber to
mg/kg lid

ensure the formation of ischemic area. Intravenously injected ocaine before coronary artery
ligation, intraveaoneaaindnisirabom dioglthéantihae netb tHeswsgegrehdr e {hie@iethontpse was

0.5mg/min. Block tery, Jeft anterior d ding branch (LAD) for 90 minutes. t th
formation of myBUJRNHTSEoL 1BReLLRPIboR: P o A SR d0 AR IO SABlincing arcas
were injected SQop{l GHSPBRSIAR AhAHOSRHS PrBaBaASMFUNAJEBRE MRRY PO StRIT Gets (3 x 107

cells) 30 minutes after reperfusion. Animals in the control group were injected DMEM at the same volume.
After transplantBli@Be tleByiNAbraksinncisits, tigsmpd amdmyi pRctRr aimtesw eatiefr one®un@ the

intrathoracic negative. pressyre and draiped residual blood and irrigati lutiopn. Afterthese
discontined 1S DNt QIR E e oIS R TRBLER R8s to Pt BeBlia. removes
the chest tube ihditle alypense dboasrleakaus otlesidfwlpihodgldanimetsterteivediantipiniie therapy
after surgery, intramuscularly injected cephalosporin 01.0, twice daily for 3 days, while the amimals were

intramuscularly MAERY SLIVESHITRRE 80 FIMTRH S Mt Hailja 0 SHI3EAIP IO TP HINEs.  The
animals received;the f inyentian ] ntian te o) n the previous
experiment fro%ﬁgﬁaﬁ%}e%re o[}legif/g am}({ o?r{gﬁmg;br%vﬁ eriveétI ﬁ%ﬁgnﬁﬁﬁgﬁﬁdells
tranplantation, tRedd¥@0tas O@ecgikgly) Magnetic resonance imaging (M RI)  One and six weeks after

tranplantation, the parameters of cardiac function of the experjimental animgls were acquired by Cine MRI
and enhanced VI EIGHEE VBl YRS R AL RIS g G BERGBtES Sftically Bed 15T MR

scanner [Siem%lﬁg@@rﬁ?ﬁftﬂr’fvg?rﬁg:s@ﬁ- A8 ﬁmgamgm@gﬂw E@ﬁgsthetiz:pq\,@ékntramuscular

injection of ketamine and diazepam, the dose was 25mg/kg and 1mg/kg respectively. MRI used wireless
ECG-gated spitBch6. \CarKs R tgidtcanspuntiiigBnhanced MRI scanned one layer every 4mm, and

there were 6-8 laye .begin ing,at the valvula bicyspidalis level. Dehected the Eorizontg_a d sagittal view
(o determine the righi SRS oF D eh AN P Hetl AR S0 |- GHE SFUHE 10 DALE el B0.The fim
MRI imagines WelgC@IECY steaditsstale &sd@adinerecho (auefipnificxmbingiffertneidse sequence

sensitive encoding (TSENSE) parallel technology. The parameters of typical imagines were as followings:

Cycle time (TRAEWING nibecdhy aeRIdieh PergsirntiaiariwvideaB W) BesHME /FFRURS angle (FA)
=48 0, image D= x 192, spaii olutipn,. = sligg thic )F 6.0 mm,
parallel factor !@U ﬁtc)a%]éﬁéégin%% ev%}e@%gg? Sélt@t wﬁ%%ﬂ%b %@pﬁcﬁ}gﬁy w?aF'lséuselﬁs(:{c(;§ %ét?éh?lna-trhe first flow
perfusion imaggeeofulkséodr4 dedeicixisead afouttdhafthetiperfreiop infagest€tR wld rheidE = 1.22 ms,
FA =30, spatial resolution = 2.8 mm x 2.8 mm, SL = 10.0 mm, parallel factor.= 2, 4-5 jmages per
heartbeat, all O RNOWTHEE R AE S RREE AL LS ol Hr el AR HAL - G about 60
cardiac cycles. FifsectRd MHRaLCHPTRRCSTROWNIAG ) i 3AMBh &S NFCHRrsEBdML / 9)

Injected 0.1mmol/kg Magnevist Solution intravenously after perfusion intravenous, 5 minutes later injected
0.2mmol/kg diegigRetitaaniiind peitadddlic Yeidyaablicom gac D Wit itheveadtisy, giittlihen directly

weighing. PSIF S HOSk 1 MPAPTI R IES . PRL GRS L TR R Lo e -
16

4.8ms, BW = 130 kHz, plane resolution =



1.8 X 1.3mm, image matrix = 156 X 256, SL = 8mm. Re-shooted all the films MRI and enhanced MRI
images 6 weeks after stem cell transplantation. Ensure the short axis sections in accordance with the
baseline firstly shot according to the anatomic regionalization. In addition, to provide a healthy control, five
sham animals were investigated using the same experimental design of MRI. Single photon emission
computed tomography (SPECT) Myocardial single photon emission computed tomography was taken
at one and six WeekpAHA" #SH HisRIBNEREAY, [aAReH ENeHTNPGYE @b PaTEEIRIIIIRRF affeh Intravenous
injection of 99m 296MBq (8mCi) Tc-methoxy isobutyl isonitrile, took the myocardial SPECT with y camera
after 45-60 minb@NEsMGIoRmenstyedamesanctymead srantuee! SElrans pighiade it collimator

with 20% ener ig@ t 40 ?{Eo 'SFeEl)q 40s, 3; imag% Eﬁ) rame, acquired
matrix 64 x 64%@% E%\rﬁpaﬁ g(g}%r%}r% ﬁ%#?&\%ﬁa 0 ﬁé‘gg} e 5§Sterior dg%u 545 , a total of 180 O.
SPECT was reconsfigtee With Bittgropribtiovabtien craf dregeeest Wageh4s, thedydeuyas S, by
adjusting the cardiac shaft to rebuild the imac}zée data of the short axis, vertical long axis, and the horizontal

long axis, the three &xsIfIgnaPaRiotiencediecyatlabrakeaidaMR d BythesnHERiea MWNCE e technics.
Histological an j tentiality of transplant -dey] chymal
stem cells diffe&rb({ayr}ét%tindgéﬁgﬁgaﬁ%igmy cyt saal;rtlé{ﬂlleg@{t]Iaﬁ?ﬁo@%ﬁ@guﬁég%ﬁorﬂs% ?c%)lrglac was
analyzed by flustescam dnmgutivassdg ratSponthicdinpEyshardritdignsaiboie g xyhe algiiodigs for
detection included: vascular endothelial cell-specific factor D (V, :50, DAKOQ), a-smooth muscle actin
(Shr-actin, 1501 BARGT SO LIPS HHR ISR L HLHERERY. R 10, Sioma)
connexin 43 (L:bh SiggTIGENNSING thesesHan VRS BddBeyhRisH, Pindrdafiie defyorescein
isothiocyanate-labelled goat anti mouse (GAM) or rabbit IgG. Finally, took pictures by laser scanning
confocal microszpp@toticouteienstidinres@EoNd areLpfdreaiatbn potavibl lovsdatesefow-derived
mesenchymal stem cell transplanted in vivo.eft ventricle was cut into 8 pieces from.the, apex to the

i iy i e

bottom at the crOSs-SecHor a%dB%?J‘Q&QZtS‘é‘ [ ngrro%%ﬁ e ot'E P C&. Under the

fluorescence migrgaenped eangethimegepiehyiverhetiganselleagiafioptartetion toeabhithg DAPI and
cTn-T positive cells. The cTn-T positive cells were considered to be going to differentiate into

cardiomyocyteSVRBnd&1R1y 96t tedivENgeciBME HidR ifRFctitHes@Ea e (FRGceAlIBrSaining
intensity of conexi : z ith ima S| tnﬁ@@'l I ity in the
infarcted zone ﬁé%‘i@bﬁ%ﬁ%@ﬁ%@s ?hge)al n?ﬁ%o%%ﬁ%ﬁ%#e%gr%iﬁ?r? (% tissue Wgséléqeizg?bed in
Weidner N, Sertipée fiiuMWgicupaR, Edikmpardd Tunthr dngicgemirsis gndupetdbiasAlcofreliagon in

invasive breast carcinog*na %\i@lﬁ | J Med 1991; 324:]&?’2 PMID: i? 1519]. The sections were stained
with VWF antiba&y #1908 %&e@é% U LYK R RoAE #13f RIERGIh MYESHPEUnding
zones of each exRAYIMESRISRERY thERREVEMIYhEPEtDTDNENe MG tEessaphaff who did

not involve in the tréatment of the cells to count positive staining'blood vessels. Selected 5 high power
field of each seffibfitio gtonp fieeatedtsvidrdsivavmad thwndaibee df gsnRiRYnaéséasn high power

field. Deoxynucleqtidyl transferase:mediated deoxy uridjne triphasphate (dUTP.) nick end labeling
(TUNEL) 10 clo6e S50 e Db CHAEE S A TR ST BB AR Soprosis
in the myocardigtigskané H)ewas QoSS ITownsrwh abiained see spelianoapuncbirarea of
infarcted tissue of all the animals, the paraffin sections were dewaxed with trypsinization, incubated with

dUTP labeled téflhdYBBIRYMURRIRIIGr AMSRNEEN (AEFY hikPToRQ¥H- 2 BHDGRWEASER for 60
minutes. Then ipeybaied Wiy _%F%)B O%ﬁ’i@tﬂ?eo?rpﬁ?g"iﬁi?ﬁbg%%”&t&”é?&'d‘)ﬁﬂ% fluprgscin for 30

minutes, 3,3 - diaminobenzidine as used for color staining to staining, the nucleuses
containing DNAdanoke msayowntkeneedstaiese: hicley m alrdstietm deedts thermiolahé@bototionuclei in the

sections, the tissue sectigns were coynterstained with cardiac specjfic Desmin monoclonal antibody
(1:100, BAKO) THERETHARLAS AERYBGREBIFHENRERSLS e R odtitles, counted more than100

cardiac cells at leasgig gightshigfepovrs ekt anoniopiadnscelRiriailie Rireentage phyag number of
the apoptotic myocardial cells to the total number of Cadiocytes in the field of vision.
surrounding the infarct zone at the end of the expe  riment

The superoxide dismutase (SOD) activities of the second group
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Antioxidant enzyme activity and lipid peroxides In order to detect the level of oxidative stress in
myocardial infarction, we obtained the myocardial tissue surrounding the infraction in the experimental
end, detected the superoxide dismutase by the method of xanthine oxidase (Nanjing Jiancheng
Company), lipid peroxides was expressed as the level of myocardial MDA detected by the method of
thiobarbituric acid (Nanjing Jiancheng Company). Statistical analysis  The continuous variable were

expressed as meahtdandgrhdeyjationghi-gasae ¢stie Wasgedio analyriy Bk gtpifference
between the third and the fourth group. After homogeneity of variance and normality test were performed,
then carried ouifferyeaiisis bangdithe dooidbignniie (e aibstontis dieaeHaasipwr @ativdase (the

detection). anal N A S IcBRL AL VoA SRS MR FRE ol e

transplantation tNeripiepaiamétersnuereectitngy éd dretssn digrifieamolypihi teasihnsjgeniepnt
difference (LSD). The data were corrected by Bonferroni method, when P <0.05, the difference had the

remarkable sigNﬁ%ﬁh%ﬂ%@%@%E/zéoOGQ%P&fSQ)Q@eQMstheB%M@SSD@c@%%_OIIected all
the parameters il 35 Qs G AERAR e NI GFAUR, HFSHRRNHTEX Ry #RCRR T croup

respectively, the animals were not included in'the statistical armalysis. Histological
analysis 6 wenksrafterdelivedsplaaatot HEsthinisteshoweel hat tnahe glartatmoupfare infarction

Citation of the CUSHNE AHARMATALBFO P RO SoiRe 1h cortAd S 18 L SHBLATE Bland mit

{int;;?iiﬂsoi“(%i‘;t@%é’ﬁﬂﬂﬁl@‘éﬂﬁ seliinfiEgtion. ane theiconas gratmsYirvataty oeridialmehs in
low-dose of the drug of the present invention) and the fourth group
(treated with bone marrow-derived mesenchymal stem cells
transplantation combining with the drug of the invention for
intervention) were significantly decreased compared with the control
group (*P < 0.05, #P < 0.05). There was no significant difference
between the third group (treated only with bone marrow-derived
mesenchymal stem cells transplantation) and the control group (P =

0.195).

Specific Embodiments
EXAMPLE 1: Preparation of the drug of the invention

a) Formulation of raw materials:

ginseng 55 g

leech 103.75 g

ground beetle 68.75 g
olibanum (processed) 22.5 g
red peony root 47.5 g

rosewood heart wood 23.75 g
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It was observed that the positive cells labeled DAPI of the fourth group were obviously more than that of
the third group (308.9 88.2 versus 73.2 21.3, P <0.0001) (Figure 2A-B).  Six weeks after
transplantation, immunofluorescence analysis of the third and the fourth groups showed that the positive
cells labeled DAPI expressed myocardial-specific and microvascular-specific proteins, including a-skeletal
muscle actin, cardiac troponin T, von Willebrand factor, and vascular smooth muscle actin, indicating that
portions of the implanted bgyg draeuderveddnesenchymal stem cells have differentiated into cardiac
muscle and micrangium (Figure 3 A-C). Especially to the fourth group, the differentiation rate of implanted
bone marrow-derived mes&a€tie §8r7 bels into myocardial cells was significantly higher than that of

the third group (45.8 51%01??5%%5@&"@&@#?}? 001) (Fig. 3 D). In addition, the intercellular

connection of the positive C ctions was stuidied by detecting the expression of
connexin 43. The results sbgwagétm mg_e@gassion of connexin 43 of the fourth group was significantly
more than that of the third group (16.1 1.4 versus 4.7 1.8, P <0.0001) (Figure 4 A B). Capillary density
The capillary density of thegiﬂfé‘t%%rlgn?ﬁrga border zones were determined according to VWF antibody

immunohistochemical staih@'ﬁ]%@arﬁ@/g%aa@gﬁi_f@g#ﬁyfg@% f the capillary density of the control

group when compared with the second group and the third group (1.8 0.5/HPF versus 2.0 0.6 versus 1.8
0.8, P> 0.05). Howe\®r prdrparatioihptectbsd fpoup et vapillasteeradisy of the infraction of the fourth

i d by 105% (3.7 1.0/HPF, P.<0.0001). The capillary density of jnfarctian bord f th
fourh group was 8 oS RIGHIE ARANEEDRGHIRGAN AL e DS ChRADERIORe (40 L AHPF.
5.1 0.9,5.2 1.feEcr-LAAHHIEMR® PAUMBIDEEE ECBRIPRTCANAS | SnSie RbekrRrgission

computed tomography 36 segments were choosen from each group 1o analyze, counted the movement
disorders segmhPESAIORERLIES raki Mgatha ki lgP CIvesser Lt arneplisbingie movement

disorders segment of the 36 segments of the control aroup, the second group,,the, third gyqup, and the
fourth groups wiLH 51408 513 Q0110 R 516 POM eI CASHHL TSP D 2 206, 24 256
and 24.7% of the¢etht regpectivriygietineperosigiideapbditierebseusiegsugrerin@ = 0.983). All

segments of movement disorders were used to measure the rate of the regional wall thickening. One

week after tranSHARAIBIAAHE SN0 IpAISR R BCHAVEIRY atiE b3k BRWAl QFaNtBIAR RSP (P = 0.915), left

ventricular ejection fractiof( F Rz {mfarct si T - left jcular end-diastolic
volume (EDV, Fﬂiaé?gm \\i@n rl%u &?‘gﬁﬁ&éﬁ%@éﬁ@nﬁa@%%?%é%_gfb%ﬁn ventricular mass index
(LVmass index o1 kv @riZ2afcaeviey thke dngnoyahrihage ard stesidiaifitgnt difference. Six weeks after
transplantation, the pe;r eters.of cardiac function of the égarth ﬁé:)u B,except EDV and ESV, were

significantly improve8)\(E%H8 3B62as BRI EANRN AO S CR¥e fett ventricular function and
geometry changes irh@‘&iﬁ@Wﬁ?@rt%??o%bd He®e wobte M %m@{,&{a\’/entricular function

and structure one and six weeks after transplantation 1234 _ _
extracting volatile oils from them followed by extracting them with

water, decocting red peony root and spine date seed twice, 3 hours
for each time, combining the decoction, filtering it, then putting aside;
extracting ginseng with suitable amount of 70% ethanol twice, 3
hours for each time, combining the ethanol soluions, recovering the
ethanol completely, then extracting the residue of ginseng with
water, concentrating the ethanol soluion to ethanol extract of
relative density of 0.9-1.1 (60(1), filtering the water solution of
ginseng and combining it with all of the above water solutions,

blending, concentrating the solution into water extract of relative
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group baselineendpointbaselineendpointbaselineendpointbaselineendpoint LVEF (8/0) 42.6 7.9 43.9 7.6
43.37.9 44.8 8.5 43.510.0 45.79.6# 42.77.6* 50.010.1

density of 0.9~1.1(600]), putting aside;

d) preparation process:

feeding of the superfines into fluid bed granulating drier, then
spraying the extract of step ¢) to granulate; finishing the granules,
adding the fine powder of borneol, spraying volatile oils extracted
from rosewood heart wood and sandalwood, filling with capsule
filling machine to make into 1000 capsules after mixing well.

Dosage of the drug of the invention calculated from the total
weight of the raw material as active component is 2-4 capsules each

time, 3 times daily.

Experimental Example Promotional role of the drug of the invention
in the application of the bone marrow-derived mesenchymal stem cells
Materials and methods
Animals

Chinese minipigs aged 10 months with body weight 30 kg + 5kg
were provided by Experimental Animal Center of China Agricultural
University. All the animals were treated humanely, according to the
U.S.A. National Institutes of Health issued "The Guide for management
and use of laboratory animals”. And all the experimental programs
were supported by Animal Management Committee of Chinese
Academy of Medical Sciences Laboratory, and approved by
Experimental Animal Ethics Committee of Chinese Fu Wai Hospital,

Peking Union Medical College.

Isolation and culture of swinish bone marrow-derived mesenchymal

stem cells
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## EDV 57.85.8

The swines were anesthetized by intramuscular injection of
ketamine and diazepam at a dose of 25mg/kg and 1mg/kg respectively.
In an aseptic condition, the skins in the left iliac crest were prepared
and draped, and cramp out 50ml of bone marrow with syringe
containing 12,500 units of heparin. All the animals were given 0.3 mg
buprenorphine by intramuscular injection before being returned to the
breeding rooms.

The isolation and culture methods of bone marrow-derived
mesenchumal stem cells were made slight modifications according to
the methods reported before. In short, the extracted bone marrow was
diluted 1-fold with PBS, adding silica colloidal suspension (Percoll
separation solution, 1.077g/ml, Sigma Company), 800 g centrifugal
separating single nuclear cells for 30 minutes at 4 [1. After rinsed the
cell precipitate with PBS twice, the cells were cultured at a density of 5
x 10°/cm? with normal medium (containing low glucose DMEM (Gibco
Company), 10% fetal bovine serum (Gibco), 100U/ml penicillin and
streptomycin) in wet incubator with 5% carbon dioxide at 37 []. Three
days later, removed hematopoietic cells, fibroblasts and other
non-adherent cells by replacing the culture medium. The retained and
purified adherent bone marrow-derived mesenchymal stem cells were
cultured for further proliferation. The culture is replaced every 3 days
during the experiment. After 10 days of culture, adherent cells formed a
homogeneous cell clone. When reaching to 80% confluence, added
0.25% trypsin -0.02% EDTA solution (Sigma) to the adherent cells to

resuspend it, at a passage efficiency of 1:3 for further culture.

Preparation of myocardial infarction model and the transplanted cells
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66.26.8 58.25.8 65.85.6 56.86.9 63.56.3 55.18.2 64.67.5 (ml)

and the promoter action of the drug of the invention

28 Chinese minipigs were divided into four groups: the first group
was the control group (n=7), the second group (treated only with
low-dose the drug of the invention, n=7), the third group (treated
only with bone marrow-derived mesenchymal stem cells
transplantation, n=7), the fourth group(treated with bone
marrow-derived mesenchymal stem cells transplantation combined
with the drug of the invention, n=7).

After the cells became 80% confluent, separated them from the
culture flasks, re-suspended them in DMEM (GIBCO) containing 10%
fetal bovine serum, labeled with 4’6 diamidino-2- phenylindole
dihydrochloride (DAPI) (50ug/ml, Sigma) for 30 minutes at 37 .
Rinsed the cells 6 times in PBS to wash off the non-bound DAPI, and
then selected 3 x10’cells of each animal and place them into warm
DMEM for several minutes before transplantation. The labeling process
was very important which must ensure that all transplant nucleus are
strained.

The swines were anesthetized by intramuscular injection of
ketamine and diazepam at a dose of 25mg/kg and 1mg/kg respectively,
trachea cannula, connected mechanical respirator for artificial
ventilation, maintained anesthesia by intravascular injection of
ketamine and diazepam. Chest cutting along the midline of sternum,
isolated coronary artery left anterior descending branch (LAD) to the
first opposite angles branch, and ligated with a plastic annular tuber to
ensure the formation of ischemic area. Intravenously injected 2mg/kg
lidocaine before coronary artery ligation, intravenous administration

should continue until the surgery end, the maintenance dose was
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# ** ESV 33.57.6 37.37.5 33.3 7.7 36.78.3 32.79.6

0.5mg/min. Blocked coronary artery left anterior descending branch
(LAD) for 90 minutes to ensure the formation of myocardial infarction -
reperfusion model.

The infarcted zones and their surrounding areas were injected
500pul suspension of autologous bone marrow-derived mesenchymal
stem cells (3 x 107 cells) 30 minutes after reperfusion. Animals in the
control group were injected DMEM at the same volume.

After transplantation, closed thoracic incision, mediastinally placed
an 18F catheter to rebuild the intrathoracic negative pressure and
drained residual blood and irrigating solution. After these, discontinued
the narcotics, extubated the trachea cannula when appropriate to heal
the wound. Removed the chest tube in the absence of gas leakage or
residual blood. All animals received antibiotic therapy after surgery,
intramuscularly injected cephalosporin [11.0, twice daily for 3 days,
while the amimals were intramuscularly injected buprenorphine to

relieve pain, twice daily, 0.3mg each time, for 3 days.
The animals received the drug of the invention for intervention

treatment at a dosage based on the previous experiment from 3 days
before to 4 days after bone marrow-derived mesenchymal stem cells

tranplantation, the dose was 0.05 g-kg-d.

Magnetic resonance imaging (MRI)

One and six weeks after tranplantation, the parameters of cardiac
function of the experimental animals were acquired by Cine MRI and
enhanced MRI respectively. Magnetic resonance imaging was
performed by clinically used 1.5T MRI scanner [Siemens, Germany]

with RF coil. The experimental animals were anesthetized by
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35.09.532.19.2 32.810.1 (ml)  #

intramuscular injection of ketamine and diazepam, the dose was
25mg/kg and 1mg/kg respectively. MRI used wireless ECG-gated spin
echo. Cine MRI and corresponding enhanced MRI scanned one layer
every 4mm, and there were 6-8 layers beginning at the valvula
bicuspidalis level. Detected the horizontal and sagittal view to
determine the right planes of the short axis, determined an imagine of
the long axis every 60°.The film MRI imagines were acquired by
steady-state fast gradient echo (TrueFisp) combined with pulse
sequence sensitive encoding (TSENSE) parallel technology. The
parameters of typical imagines were as followings: Cycle time (TR) =
41.7 ms, echo time (TE) = 1.39 ms, the bandwidth (BW) = 965 Hz / PX,
flip angle (FA) = 48 °, image matrix = 109 x 192, s patial resolution =
3.2mm x 2.0 mm, slice thickness (SL) = 6.0 mm, parallel factor = 3.
Echo imaging device by TSENSE imaging technology was used to
obtain the first flow perfusion images of the 3-4 short axis and a four
chamber perfusion images (TR =6.0 ms, TE =1.22 ms, FA =30 °,
spatial resolution =2.8 mm x 2.8 mm, SL = 10.0 mm, parallel factor = 2,
4-5 images per heartbeat, all the levels were pulses before the first
saturation).The first scan obtained image about 60 cardiac cycles.
Rinsed 0.1 mmol Gd-DTPA (Schering AG ) with 20 mL 0.9% NacCl (flow
rate 4mL / s). Injected 0.1mmol/kg Magnevist solution intravenously
after perfusion intravenous, 5 minutes later injected 0.2mmol/kg
diethylenetriamine pentaacetic acid gadolinium (Gd-DTPA)
intravenously, and then directly took enhanced MRI photography.
Inversion recovery (PSIR) Flash sequence was used to carry out T1
weighting, PSIR was used to adjust T1. Typical image parameters were
as follows: TR = 700ms, TE = 4.8ms, BW = 130 kHz, plane resolution =
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Dyskinetic 8.23.0 7.72.4 8.3 3.0 7.52.3 8.73.9 7.83.4 # 8.93.6 * 4.91.8 segments

1.8 x 1.3mm, image matrix = 156 x 256, SL = 8mm. Re-shooted all the
films MRI and enhanced MRI images 6 weeks after stem cell
transplantation. Ensure the short axis sections in accordance with the
baseline firstly shot according to the anatomic regionalization. In
addition, to provide a healthy control, five sham animals were

investigated using the same experimental design of MRI.

Single photon emission computed tomography (SPECT)

Myocardial single photon emission computed tomography was
taken at one and six weeks after cell transplantation to detect the
myocardial perfusion defect area. Intravenous injection of **™ 296MBq
(8mCi) Tc-methoxy isobutyl isonitrile, took the myocardial SPECT with
y camera after 45-60 minute. Using low-energy dual-head y camera
(Varicum, GE) with high-resolution collimator with 20% energy windows,
set at the 140KeVy peak. Acquired 40s, 32 images each frame,
acquired matrix 64 x 64, projection range from right anterior oblique 45
° ~ left posterior obliqgue 45 ° a total of 180 ° SPECT was
reconstructed with Butterworth low filter, cutoff frequency was 0.45, the
type was 5, by adjusting the cardiac shaft to rebuild the image data of
the short axis, vertical long axis, and the horizontal long axis, the three
axes plane. Perfusion defect area was calculated by flash method bulls

eye technics.

Histological analysis
To detect the potentiality of transplanted bone marrow-derived

mesenchymal stem cells differentiating into cardiomyocytes and
vascular, frozen tissue sections of cardiac was analyzed by fluorescent

Immunoassay at 5um thickness by  serially sectioning. The
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## wall -25.517. -27.515

antibodies for detection included: vascular endothelial cell-specific
factor [J (VWF 1:50, DAKO), a-smooth muscle actin (SM-actin, 1:50,
DAKO), a-skeletal muscle actin (1: 50, DAKO), cardiac troponin T
(cTn-T, 1:50, Sigma), connexin 43 (1:50, Sigma). After rinsing the
sections with PBS, incubated by rhodamine or fluorescein
isothiocyanate-labelled goat anti mouse (GAM) or rabbit 1gG. Finally,
took pictures by laser scanning confocal microscope.

Determination the survival and differentiation potential of bone
marrow-derived mesenchymal stem cell transplanted in vivo, left
ventricle was cut into 8 pieces from the apex to the bottom at the
cross-sectional, randomly selected five 5-pym thick frozen sections of
each piece. Under the fluorescence microscope, randomly selected
five horizons of each frozen section to count the DAPI and cTn-T
positive cells. The cTn-T positive cells were considered to be going to
differentiate into cardiomyocytes. Randomly selected five sections in
the infarction to detect the intercellular staining intensity of connexin 43,
analyzed with image analysis system.

Detected the capillary density in the infarcted zone and the
surrounding zones, the method of the preparation of tissue was
described in Weidner N, Semple JP, Welch WR, Folkman J. Tumor
angiogenesis and metastasis-correlation in invasive breast carcinoma
(N Engl J Med 1991; 324:1 — 8) [PMID: 1701519]. The sections were
stained with VWF antibody (1:200, DAKO). Selected five and eight
sections from infarction and surrounding zones of each experimenal
animal respectively, the sections were analyzed by a research staff
who did not involve in the treatment of the cells to count positive

staining blood vessels. Selected 5 high power field of each section to
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-27.215 -25.714. -23.014 -20.212 -25.914. 35.910.8 thickness 276 0

count, the results were shown as the number of capillaries under each

high power field.

Deoxynucleotidyl transferase-mediated deoxy uridine triphosphate
(dUTP) nick end labeling (TUNEL) to detect apoptosis

We used TUNEL analysis (Roche, Germany) to detect cellular
apoptosis in the myocardial tissue. At the end of the experiment, we
obtained the sections around the area of infarcted tissue of all the
animals, the paraffin sections were dewaxed with trypsinization,
incubated with dUTP labeled terminal deoxynucleotidyl transferase
(TdT) and fluorescein at 37 [ in wet box for 60 minutes. Then
incubated with alkaline phosphatase specific antibody conjugated
hydrofluorescin for 30 minutes, 3,3 - diaminobenzidine (DAB) was used
for color staining to TUNEL staining, the nucleuses containing DNA
broken segments were stained blue. In order to detect the ratio of
apoptotic nuclei in the sections, the tissue sections were
counterstained with cardiac specific Desmin monoclonal antibody
(1:100, DAKOQ), the tissue sections were observed under microscope at
400 times, counted more than100 cardiac cells at least in eight high
power field, apoptosis index refers to the percentage of the number of
the apoptotic myocardial cells to the total number of cadiocytes in the

field of vision.

Antioxidant enzyme activity and lipid peroxides
In order to detect the level of oxidative stress in myocardial
infarction, we obtained the myocardial tissue surrounding the infraction

in the experimental end, detected the superoxide dismutase by the
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5 8# 1* ## (1%)

method of xanthine oxidase (Nanjing Jiancheng Company), lipid
peroxides was expressed as the level of myocardial MDA detected by

the method of thiobarbituric acid (Nanjing Jiancheng Company).

Statistical analysis

The continuous variable were expressed as mean + standard
deviation, chi-square test (x2) was used to analysis the rate of
difference between the third and the fourth group. After homogeneity of
variance and normality test were performed, then carried out the
analysis of variance to determine the difference of each group in each
phase (the baseline was tested one week after transplantation, six
weeks after transplantation was the end point detection), analyzed the
data of six weeks after transplantation referring to the data of one week
after transplantation. Various parameters were compared between the
two groups by least significant difference (LSD). The data were
corrected by Bonferroni method, when P <0.05, the difference had the

remarkable significant. All data were analyzed by SPSS13.0..

Results

Before successfully collected all the parameters, there was one
animal dead in the control group, the second group, and the third group
respectively, the data of the dead animals were not included in the

statistical analysis.

Histological analysis
6 weeks after cell transplantation, HE staining showed that in the

control group, the infarction emerged severe fibrosis with chronic
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Infarctsize 6.62.0 6.72.1 7.02.2 7.12.3 6.82.1 7.02.1 # 6.52.3 * 3.31.8

inflammatory cell infiltration, myocardial cell survival rarely, the
situation of the second and the third group was the same. In contrast, to
the fourth group it found mild fibrosis and chronic inflammatory cell
infiltration, and there was some survival myocardial cells in infarction
(Figure 1).

It was observed that the positive cells labeled DAPI of the fourth
group were obviously more than that of the third group (308.9 + 88.2
versus 73.2 £ 21.3, P <0.0001) (Figure 2A-B).

Six weeks after transplantation, immunofluorescence analysis of
the third and the fourth groups showed that the positive cells labeled
DAPI expressed myocardial-specific and microvascular-specific
proteins, including a-skeletal muscle actin, cardiac troponin T, von
Willebrand factor, and vascular smooth muscle actin, indicating that
portions of the implanted bone marrow-derived mesenchymal stem
cells have differentiated into cardiac muscle and micrangium (Figure 3
A-C). Especially to the fourth group, the differentiation rate of implanted
bone marrow-derived mesenchymal stem cells into myocardial cells
was significantly higher than that of the third group (45.8 £ 5.1% versus
8.7 £2.4%, P <0.0001) (Fig. 3 D).

In addition, the intercellular connection of the positive cells labeled
DAPI in infractions was stuidied by detecting the expression of
connexin 43. The results showed that the expression of connexin 43 of
the fourth group was significantly more than that of the third group (16.1
+ 1.4 versus 4.7 £ 1.8, P <0.0001) (Figure 4 A B).

Capillary density
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(cm)

## LVmass 64.76.3

The capillary density of the infarction and the border zones were
determined according to VWF antibody immunohistochemical staining,
there was no significant difference of the capillary density of the control
group when compared with the second group and the third group (1.8 £
0.5/HPF versus 2.0 £ 0.6 versus 1.8 + 0.8, P> 0.05). However,
compared with the third group, the capillary density of the infraction of
the fourth group increased by 105% (3.7 + 1.0/HPF, P <0.0001). The
capillary density of infarction border zone of the fourth group was 8.9 +
1.9/HPF, which was significantly higher than the other three groups
(4.9 +1.3/HPF, 5.1 £0.9,5.2£1.4, P <0.0001) (Figure 5).

Magnetic resonance imaging and single photon emission computed
tomography

36 segments were choosen from each group to analyze, counted
the movement disorders segment to calculate the rate of wall
thickening. One week after transplantation the movement disorders
segment of the 36 segments of the control group, the second group,
the third group, and the fourth groups was 8.2 + 3.0,8.3 + 3.1,8.7 *
3.9,and 8.9 £ 3.6 respectively, accounting for 22.8%, 23.1%, 24.2%
and 24.7% of the total respectively, there was no significant difference
in every group (P = 0.983). All segments of movement disorders were
used to measure the rate of the regional wall thickening. One week
after transplantation, the other parameters, including rate of regional
wall thickening (P = 0.915), left ventricular ejection fraction (LVEF, P =
0.996), infarct size (P = 0.991), left ventricular end-diastolic volume
(EDV, P = 0.852), left ventricular end systolic volume (ESV, P = 0.990),

left ventricular mass index (LVmass index, P = 0.791), among the 4
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77.88.1 63.28.1 76.28.1 60.27.9 76.05.4 60.8.4 * 66.48.1 index (g/m2)

groups there was no significant difference. Six weeks after
transplantation, the parameters of cardiac function of the fourth group,
except EDV and ESV, were significantly improved (P <0.0001) as
compared with the control group. The left ventricular function and

geometry changes in the ventricular see Table 1.

Table 1. The MRI results of left ventricular function and structure

one and six weeks after transplantation

1 2 3 4

group

LVEF (%) 42.6x7.9 43.9+7.6 43.3%£7.9 44.8+£ 8.5 43.5%x10.0 45.7£9.6# 42.7x7.6* 50.0+10.1

EDV
(mi)
ESV
(mi)

Dyskinetic 8.21+3.0 7.7£2.4 8.3£ 3.0 7.5%2.3 8.7£3.9 7.8£3.4# 8.9+3.6* 4.9x1.8

baseline endpoint baseline endpoint baseline endpoint baseline endpoint

#H#

57.8+5.8 66.2+6.8 58.2+5.8 65.8+5.6 56.8+6.9 63.5+6.3 55.1+8.2 64.6+7.5

# * *%

33.5£7.6 37.3£7.5 33.3£ 7.7 36.7£8.3 32.7£9.6 35.0£9.5 32.1+9.2 32.8+£10.1

# * *%

segments #it

wall -25.5%17. -27.5x15. -27.2x15. -25.7+14. -23.0#14. -20.2#12. -25.9%¥14. 35.9%10.8
thickness 2 7 6 0 5 8 # 1* ##

(%)

Infarct size 6.6%2.0 6.7+2.1 7.0x2.2 7.1+2.3 6.8+2.1 7.0x2.1 # 6.5+2.3* 3.3+1.8
(cm) ##

LV mass 64.7+6.3 77.848.1 63.2+8.1 76.2+8.1 60.2+7.9 76.0+5.4 60.8+.4* 66.4%8.1

2
index (g/m ) # #t

The baseline represents one week after transplantation; the endpoint refers to six weeks
after transplantation; LVEF is fraction of left ventricular ejection; EDV is the volume of left
ventricular end diastolic volume; ESV is the volume of left ventricular end systolic volume;
Dyskinetic segments; Wall thickness (%); Infarct size; left ventricular mass index (LV mass
index); * P> 0.05 (compared among the four groups one week after transplantation); * P> 0.05

(the control group compared with the second group six weeks after transplantation); **

31



# ## The baseline represents one week after transplantation; the endpoint refers to six weeks after
transplantation; LVEF is fraction of left ventricular ejection; EDV is the volume of left ventricular end
diastolic volume; ESV is the volume of left ventricular end systolic volume; Dyskinetic segments; Wall
thickness (/0); Infarct size; left ventricular mass index (LV mass index); * P> 0.05 (compared among the
four groups one week after transplantation); * P> 0.05 (the control group compared with the secondgroup

six weeks after TrahEpIErffdifiaselipLolms 3HE U hY Aol B sahy e AP R 2t8IES Biltne of the
second group agidutheixhieekgaiigptsirsnerktoaitemtaing pitntaaiohtoeneptivearavith thRtGfA®RL control group);

#4* P <0.0001 (the sesangr@ipuiansiihe ¢hind grapaaomparedonitl e centi@legsrttprsix weeks after
transplantation)[rargggégtgt@rsomprises the typical SPECT images for detection of perfusion defect area
one and six week after transplantation. The SPECT results of the initial first week after transplantation
showed there was no significant difference among the four groups (50.7 14.5% versus 52.7 15.5%

versus 51.8 16.5"/@{&@1@&%&%%%;\/ egeﬁﬁg\{&lﬂ, gﬁ%ﬁﬁﬂ%%v@aﬁéﬁl ?..naplantation, SPECT

results of the experimental e average perfusi size of the control group, the
second group, aeEtfinsdnrdefeciparecaoredaitl $ix WealOaftartsansplahtali@ds The 6, P = 0.899),

while the avera of perfusion defects of the fourth group was 22.1 9.3%, which reduced
Cionicantty coSEEG RS R0 D D S ek Bglepmsprantation Showe

there was no significant difference among the four groups (50.7
14.5% versus 52.7 + 15.5% versus 51.8 + 16.5% versus 49.4 + 16.0%
respectively, P = 0.984). Six weeks after transplantation, SPECT
results of the experimental endpoint showed the average perfusion
defect size of the control group, the second group, and the third group
became 47.8 £11.1%, 50.7 £ 12.5%, 47.3 + 13.2% (n =6, P = 0.899),
while the average area of perfusion defects of the fourth group was
22.1 + 9.3%, which reduced significantly compared with the first three
groups (n =7, P <0.0001).

Cellular apoptosis around the infarcted myocardium

By staining myocardial cell specific marker binding proteins
accompanied with DNA end labeling, apoptotic cells of the left
ventricular infarction of the compositon of the invention, including the
second group and the fourth group were significantly reduced
compared with that of the control group (apoptotic index 6.1 1.4 ,2.4
+ 0.9 compared to 10.1 + 1.8, P <0.0001), and the apoptotic index of
the fourth group was also significantly less than that of the second
group (P <0.0001). However, the apoptosis index of the third group
showed no significant difference compared with the control group (P =
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Cellular apoptosis around the infarcted myocardium By staining myocardial cell specific marker binding
proteins accompanied with DNA end labeling, apoptotic cells of the left ventricular infarction of the
compositon of the invention, including the second group and the fourth group were significantly reduced
compared with that of the control group (apoptotic index 6.1 1.4, 2.4 0.9 comparedto 10.1 1.8, P
<0.0001), and the apoptotic index of the fourth group was also significantly less than that of the second
group (P <0.006128%wnet e dpoptosis index of the third group showed no significant difference
compared with the control group (P = 0.289). (Figure 7) Assessment of the level of oxidative stress At
the end of the experiment, the SOD activities in peripheral myocardial infarction of the second group and
the fourth groupwesesssipafiicaitthoifiesthfofidatl/ thetcestsol group (98.7 9.8, 105.1 7.0to 83.4 8.8

U / mg protein, P <0.05), it showed that the drug treated r%ﬁcou_ld_enhance the free radical scavenging
activity, however, thé¥t 8L R TR MARBTERSRE Hl@v% REes s PeRPRE Rontrol group (87.4

10.2 U/ mg proﬁqﬁ@aFd%ﬂﬁ%}%mfﬂmgw%yg&f%éﬁgoﬁg @MW%SQW‘?%&@ of the second

group and the fourth group were markedly decrease versu 0.8 nmol / mg protein,
P <0.05), indicasige ifvcartily drighef ttieaintbai@iticewd stgolfgpuly El8vrate idd p@bokidation and cell

damage caused by it, ther s no significant difference between the cgnirol groug and the third group
(8.5 Og.8 nnl1JoI/ gfﬂc%%{? év—gibé I@:@EF&%JP |559s§|§)1w't Rgvl%‘gdhét:)?qﬁ:gék@erimentlshgw:d
that: (1) Injectingaialpgpysh e MaFRes e meersmearseiare AgindraEadig/ely after acute

myocardial infarction/reperfusion, the survival and differentiation abilities of transplanted cells were
limited, which ditbré@\vehtiibate sigsfrargigoifean difemate hetveen thpubkdigmupose of the

present invention for a short-term will n d significant benefits t c_ar@i‘i% nction too, however
baced on the WA RULLAL U AL b kbl e bsi ALt Wbl immectacely
after acute myagareiaijpiaHeNRePRIfAIaVEIS Avivyatandidifinfentasencitliteseidrnsplanted cells
significantly enhanced when compared with the group only transplanted cells in vivo. In addition, the drug

of the inventiong €AY tREHetéth GRUPaNSSRAINE i disy eagesk (Bira QiZe Srfbiote
angiogenesis, i i diag funct dr trigul ogeling..: t important
finding of this e?p%&%%%?%s%%t‘b@s%eoﬁ gﬁqﬁeﬁgﬁrﬁgﬁﬂdf%ﬁd@’ oﬁ%&@o&%ﬁﬂé the invention
short term, injectiiog) sfrin enavewtitemiy eb ol dssigehficshdjeall eolistentipidypessidatiomaditely after
acute myocardial infarction and reperfusign, the survival and, differentiation ability of implanted cells in

vivo has enhan€8d SigNRIRRARARY B theiralpDRg Significant SHteraERRRINRRMmesenchymal
stem cells, and lﬁléocmmay?%ﬁp@gﬁ?g&ﬁ?gﬁ% ﬁgggﬁe@tlg alt(tjjg eIl yi THEGSS that

transplantation, survival an ste shows a strong dependence on’the myocardial
micro-environm@ri3Ble(Figqutrei@arction.  This experiment showed that cell survival and differentiation
of the combination of the drug of the invention and bone marrow-derived mesenchymal stem cell
transplantation has significantly improved when compared with simply transplantation of bone
marrow-derived mesenchymal stem cells group. In addition, use of low doses of the present compositon
alone did not sifHfif4$aPnprove cardiac function. Based on the above results, we could infer that the
improvement of the rebihalrestiésenofroihent BXERFicienbf slkowashtidhajioud hfténj@aiteanyocardial
infarction enharzli(:ljat the survi\bal rate and biolggical 8CIITi]Veit¥ of t ?/rinmeﬁlaPmd ce“s. 'Der?%Eﬁﬁlgf}e using of

low-dose of thedUtol0gous bone marrow-derive enc stem cells'im
after acute myocardial infarction/reperfusion, the survival and
differentiation abilities of transplanted cells were limited, which did not
contribute significant benefit to the cardiac function; ( 2) Use of low
dose of the present invention for a short-term will not produce
significant benefits to cardiac function too, however based on the use of

the present drug, inject bone marrow-derived mesenchymal stem cells

33



drug of the invention would not produce significant effects, but it can significantly improve the survival and
differentiation of the implanted bone marrow-derived mesenchymal stem cells. The experimental results
showed that short-term use of low-dose of the drug of the invention could promot the cardiomyoplasty by
implantation of autologous bone marrow mesenchymal cells. Detection of the gene expression profiles
after cardiac infarction by microarray gene chip technology found that using low-dose of the drug of the
invention a|oneImad@@b«r%wna@@eaﬁ@é@qarg’@lel@E@@B@M,emenﬁumgnupthnﬁg@ufww@!f
anti-inflammato i [ icfi IS ) h dies, we
believe that use%‘ c;?e/t\llf@(sée?{gé @%@éﬂ%ﬁ%eﬁn?&é%@@%%ﬁa%éﬂg %@ﬁ:ﬁ?&%ﬁ%%ﬁc@%ﬁ%é&a

short-period cowthénpieom tieereebiovith mizecayetial pniordyertviinsplantefiecatisteinfaigtonirso that make
the implanted bone marrow-derived mesenchymal stem cells sta%survive and differentiate. In

summary, we fi%‘ﬁQ'F&f_ﬂrd fne ggﬂégoﬁfdogleof HALEIHIgRS th%Q H%S‘Q’I%‘rt SEEEYH c%%ﬁ_@ effectively
improve the re%%ﬂ%ﬁﬁ?&%ﬁ%ﬂe%?gef&f% MXpgRIE] JafanGHOM RO iﬁ@éﬁ%@?my"p'aﬁy
autologous it

by implantation o one marrow-derived mesenchymal stem cells, an of sigriificance to
clinical applicatiomprbbeneardieroviustatinn| staoh aleraespanitaticar EMddSlingUse of a traditional

Chinese medicinal composition for preparin medica? n}%for romoting.bone marrow-derived
iijlﬁg iorPi

mesenchymal stem cell'SuUFORS} ITAQSIERE HRFEASHE: EHIGRY BVl RASEERRZBE in that the
traditional Chinefse-Rgifin CARPRRHRNGE BRECERRSUHIHBR ORI AHEIRANENEN hrmortions):

ginseng 3-10 leech 3-11 ground beetle 5-10 olibanum (processed)1-5 red peony root 3-9 rosewood heart
wood 1-5 sandahj@eiing s feonsion IB3repscdesivegh 3nmesendpyoral -3 si@neol gefls  into
myocardium immediately after acute myocardial infarction and
reperfusion, the survival and differentiation ability of implanted cells in
vivo has enhanced significantly than that of the group only implanted
bone marrow-derived mesenchymal stem cells, and also improved the
heart function significantly at the same time. It suggests that
transplantation, survival and differentiation of stem cell shows a strong
dependence on the myocardial micro-environment after acute
infarction.

This experiment showed that cell survival and differentiation of the
combination of the drug of the invention and bone marrow-derived
mesenchymal stem cell transplantation has significantly improved
when compared with simply transplantation of bone marrow-derived
mesenchymal stem cells group. In addition, use of low doses of the
present compositon alone did not significantly improve cardiac function.
Based on the above results, we could infer that the improvement of the
regional micro-enviroment by the drug of the invention group after
acute myocardial infarction enhance the survival rate and biological

activity of the implanted cells. Despite alone using of low-dose of the
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spine date seed(stir-baked) 3-10. 2. The use according to claim 1, wherein the traditional Chinese
medicinal composition is composed of the following crude drugs (by wt. portions): ginseng 6 leech 10
ground beetle 7 olibanum (processed) 2 red peony root 5 rosewood heart wood 2 sandalwood 2 scorpion
7 cicada slough 7 centipede 1 borneol 5

drug of the invention would not produce significant effects, but it can
significantly improve the survival and differentiation of the implanted
bone marrow-derived mesenchymal stem cells. The experimental
results showed that short-term use of low-dose of the drug of the
invention could promot the cardiomyoplasty by implantation of
autologous bone marrow mesenchymal cells. Detection of the gene
expression profiles after cardiac infarction by microarray gene chip
technology found that using low-dose of the drug of the invention alone
could result in positive changes to gene expression, including
up-regulation of anti-inflammatory, anti-apoptosis, anti-fibrosis gene
(data not shown). Based on the above studies, we believe that use of
low dose of the drug of the inventions after acute myocardial infarction
for a short-period could improve the regional myocardial
micro-environment after acute infarction, so that make the implanted
bone marrow-derived mesenchymal stem cells stably survive and
differentiate.

In summary, we firstly found that using low dose of the drug of the
inventions short period could effectively improve the regional
micro-environment after acute myocardial infarction, promote cell
cardiomyoplasty by implantation of autologous bone marrow-derived
mesenchymal stem cells, and it is of significance to clinical application

of bone marrow stromal stem cell transplantation.
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spine date seed(stir-baked) 5. 3. The use according to claim 1, wherein the traditional Chinese medicinal
composition is composed of the following crude drugs (by wt. portions): ginseng 10 leech 8 ground beetle
7 olibanum (processed) 2 red peony root 5 rosewood heart wood 2 sandalwood 2 scorpion 9 cicada
slough 7 centipede 1 borneol 5

CLAIMS

1. Use of a traditional Chinese medicinal composition for preparing
medicament for promoting bone marrow-derived mesenchymal stem
cell survival in vivo and differentiation into cardiomyocytes,
characterized in that the traditional Chinese medicinal composition
Is composed of the following crude drugs (by wt. portions):

ginseng 3-10

leech 3-11

ground beetle 5-10

olibanum (processed)1-5

red peony root 3-9

rosewood heart wood 1-5

sandalwood 1-5

scorpion 3-9

cicada slough 3-12

centipede 1-3

borneol 1-7

spine date seed(stir-baked) 3-10.
2. The use according to claim 1, wherein the traditional Chinese
medicinal composition is composed of the following crude drugs (by
wt. portions):

ginseng 6

leech 10

ground beetle 7

olibanum (processed) 2

red peony root 5
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spine date seed(stir-baked) S. 4. The use according to claim 1, wherein the traditional Chinese medicinal
composition is composed of the following crude drugs (by wt. portions): ginseng 6 leech 11 ground beetle
7 olibanum (processed) 2 red peony root 5 rosewood heart wood 2 sandalwood 2 scorpion 3 cicada
slough 7 centipede 1
rosewood heart wood 2
sandalwood 2
scorpion 7
cicada slough 7
centipede 1
borneol 5
spine date seed(stir-baked) 5.
3. The use according to claim 1, wherein the traditional Chinese
medicinal composition is composed of the following crude drugs (by
wt. portions):
ginseng 10
leech 8
ground beetle 7
olibanum (processed) 2
red peony root 5
rosewood heart wood 2
sandalwood 2
scorpion 9
cicada slough 7
centipede 1
borneol 5
spine date seed(stir-baked) 5.
4. The use according to claim 1, wherein the traditional Chinese
medicinal composition is composed of the following crude drugs (by
wt. portions):
ginseng 6
leech 11
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borneol 5 spine date seed(stir-baked)5. 5. The use according to claim 1, wherein the traditional Chinese
medicinal composition is composed of the following crude drugs (by wt. portions): ginseng 5.5 leech
10.375 ground beetle 6.875 olibanum (processed) 2.25 red peony root 4.75 rosewood heart wood 2.375
sandalwood 2.25 scorpion 6.875 cicada slough 6.875 centipede 1.375 borneol 1.375 spine date
seed(stir-baked) 4.625. 6. The use according to any of claims 1 to 5, wherein the active ingredients of the

traditional Chinese me@mgq%@?giqn are
olibanum (processed) 2
red peony root 5
rosewood heart wood 2
sandalwood 2
scorpion 3
cicada slough 7
centipede 1
borneol 5
spine date seed(stir-baked)5.
5. The use according to claim 1, wherein the traditional Chinese
medicinal composition is composed of the following crude drugs (by
wt. portions):
ginseng 5.5
leech 10.375
ground beetle 6.875
olibanum (processed) 2.25
red peony root 4.75
rosewood heart wood 2.375
sandalwood 2.25
scorpion 6.875
cicada slough 6.875
centipede 1.375
borneol 1.375
spine date seed(stir-baked) 4.625.
6. The use according to any of claims 1 to 5, wherein the active

ingredients of the traditional Chinese medicinal composition are
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composed of the following ingredients: a. scorpion, leech, centipede, ground beetle, cicada slough and
processed olibanum powder, which has a mean particle size of less than 100 pm; b. borneol powder; c.
volatile oils extracted from rosewood heart wood and sandalwood; d. condensed alcohol extracts from
ginseng extracted with ethanol; e. condensed water extract, which is obtained as following: extracting the
residue of rosewood heart wood and sandalwood with water after extracting component ¢ from them,

decocting red pegRYIESEANE IR AERE RN iAdRetREA It water, extracting the residue of ginseng with
water after extracting component d from it, filtering all of the above water extracts, blending them, then

concentrating. &, 56014 tralfitein CHivigRAAe @tMan dopgristiotl eagdRepaitg ndticament for

Cardiomyocyted Lherere oA o R ) R o A P S B BsSion
according to anghefreta@as|inte 6 as active component, and is in form of capsule, tablet, pill, oral liquid,

soft capsule, or guttate pill. 8. The use according to any of claims 1 to 7, characterized by the use of the
traditional ChinfsddREMRPhRRWABbsition for preparing medicine for treatment of cardiovascular disease

with autoIogouiﬁgsﬁﬁsééﬁ%r%w-sdEQY@C%?&W%@W%@HEQJ %Baeﬁaording to claim 8, wherein

the cardiovasc ase is myocardial infarction.
sandalwood,

d. condensed alcohol extracts from ginseng extracted with ethanol;
e. condensed water extract, which is obtained as following:
extracting the residue of rosewood heart wood and sandalwood with
water after extracting component c from them, decocting red peony
root and stir-baked spine date seed with water, extracting the
residue of ginseng with water after extracting component d from it,
filtering all of the above water extracts, blending them, then
concentrating.

7. Use of a traditional Chinese medicinal composition for preparing
medicament for promoting bone marrow-derived mesenchymal stem
cell survival in vivo and differentiation into cardiomyocytes, wherein
the medicament contains the traditional Chinese medicinal
composition according to any of claims 1 to 6 as active component,
and is in form of capsule, tablet, pill, oral liquid, soft capsule, or
guttate pill.

8. The use according to any of claims 1 to 7, characterized by the
use of the traditional Chinese medicinal composition for preparing
medicine for treatment of cardiovascular disease with autologous
bone marrow-derived mesenchymal stem cell.

9. The use according to claim 8, wherein the cardiovascular disease
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10. The use according to claim 8, wherein the cardiovascular disease is acute myocardial infarction. 11.
The traditional Chinese medicinal composition said in any of claims 1 to 7, which has the action of
promoting bone marrow-derived mesenchymal stem cell survival in vivo and differentiation into
cardiomyocytes. 12. The traditional Chinese medicinal composition said in any of claims 1 to 7 in
combination with autologous bone marrow-derived mesenchymal stem cell for the treatment of
cardiovascular isgsge akdid Nmfadiienl Chinese medicinal composition according to claim 12,
wherein the cardiovascular disease is myocardial infarction, preferably acute myocardial infarction. 14. A
method for treafrferk be pregeaaen liog dp\eladmad dwbase] ddmpriaigiavaresttiing to patients in

need thereof an gffective. Oé'ﬂ raditi inese medicinal composition said in any of claims 1
to 7and bone rrﬁ%é%%%#%ﬁ%&s §é@§‘§£ﬁ'§eﬂ&'?§me method according to claim 14, wherein
the cardiovasculdr, diseaseaditiynedrdinl mesectinedicifiripbyrapdsitityecsuitipinnéargtion. 16. The
method accordian to claim 14, wherein the bone marrow-derived mesenchymal stem cell is auto logous

bone marrow-dEfREASTE4BnENYHRAFBdIAZAlNe action of promoting bone
marrow-derived mesenchymal stem cell survival in vivo and

differentiation into cardiomyocytes.

12. The traditional Chinese medicinal composition said in any of
claims 1 to 7 in combination with autologous bone marrow-derived
mesenchymal stem cell for the treatment of cardiovascular disease.
13. The traditional Chinese medicinal composition according to
claim 12, wherein the cardiovascular disease is myocardial
infarction, preferably acute myocardial infarction.

14. A method for treatment or prevention of cardiovascular disease,
comprising administering to patients in need thereof an effective
amount of the traditional Chinese medicinal composition said in any
of claims 1 to 7and bone marrow-derived mesenchymal stem cell.
15. The method according to claim 14, wherein the cardiovascular
disease is myocardial infarction, preferably acute myocardial
infarction.

16. The method according to claim 14, wherein the bone
marrow-derived mesenchymal stem cell is autologous bone

marrow-derived mesenchymal stem cell.



