Use of a traditional Chinese nmedicinal conposition for preparing
medi ci ne for pronoting bone marrow derived nesenchvimal stem cel
survival in vivo and differentiation into cardi onwocytes Field of

t he invention The present invention relates to novel use of a
traditional Chinese nedicinal conposition, specifically, relates to
use of a traditional_ Chinese nedicinal conposition for_preparin

medi ci neVVQrZ%Q"@ﬁ%H?ng bone marrow derived nesenchynal ng £§/001401
survival in vivo and differentiation into cardi onmyocytes. The
invention further relates to a traditional Chinese nedicinal
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functi on plreehotivereffect e ot maptdwldeNveienred&nchiyangl StefpoeH
S, et al.Mocardial neovascul ari zati on by bone marrow angi obl asts
resul ts swurvivali ionviver gnel défferentiation infto daﬂmm?bdyees; atid a
Physi ol 2004; 287: H525-532. Al t hough stemcell was used for the
cl i ni cal methad forgreventiodicrt tneatament afecandionasicul andisease with
i schem a/reperfusion and inflammatory factor it resulted to the death
of donor theltsaditiorgl Ehinasa medicinghoompesitiendevel opnent  of
cel lul ar cardionyopl asty had been retarded by | ow survival rate of
(gransplanted cells. Research shows that a | arge nunber of cells died
after transplantati % j,nto_dampged heart, and there was significant
| oss of SA¢RJIQURA.ODLINE N b of transpl anted cells survived
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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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Acut e nyocardial infarction could cause serious regional nyocardi al
ischem a, inflamatory reaction, oxidative stress and apoptosis ,
whi ch woul d greatly I ower the survival rate of the transpl anted
cells. Thus, protection of regional transplanted stemcell, reduction
or avoiding its death is inportant to clinical application. Several
met hods agre now available for inproving the survival rate of
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vector. J Ann, Col | Caydiol 2005; 46: 39-1350), [PM D: 1619885]. Al
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m cr oenv CEHSre AN CalgH P“i%f%\%t@@ HRiog Rfudpfagetig and cardiac
i nt ervent| .car ké O t 1 Vi n i.nf t

myocar ai RUGTLESRBLBter 1B0; BOhEL AL SR eMAitehS, f5s Klang G,
transpl a |1 o Lagy:bi L,eal Yol A T

nvent 1 oh g 55 nef SSRATARIR eBEafalization 1y ;855 FRERtow
patent a {5 i 0 d@&f J i per i
inits e%ﬂgy]gﬁgé%ﬁsn@gﬁﬁoﬁra%@e% novgﬁlgﬁ%gﬁg%@%ni rr)g I t‘?oﬁ?&gld
Chi nese pRsthfti Cfflc PoIRISI POUYf 287pHHRFLEBIEdI cine for promoting
bone marrow- derived nesenchymal stemcell survival in vivo and
differentiation into cardionyocytes, which inprove the quality of

regi onal mcro-environnment by intervention therapy, and effectively
pronot e the #ltivbugh stenni delbi was ebisedt foof theanslphica edeseldrsh  of
Summary of the invention An object of this invention is to

(provi de wdyoeardial repairodale thithes nfliwancenaf isohpasia/reperfasion and

St e cel MiammaPry Aacka Tares e A Aie Path f Gopgras i reaional
D R0 g e g TSI STRSR b Sl o8 SRS abeldsiy had
ground bpeld® rRtdred’ bYISW SRVIGAP Tatd o traits MEMSd 88lis® 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

Tl, et al. Survival and development of neonatal rat cardiomyocytes
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rosewood heart wood 1-5 sandal wood 1-5 scorpion 3-9 cicada sl ough
3-12 centi pede 1-3 borneol 1-7 spine date seed(stir-baked) 3-10;
preferably, the traditional Chinese nedicinal conposition is conposed
of the followi ng crude drugs (by w. portions): ginseng 6 |eech 10
ground beetle 7 ol ibanum (processed)2 red peony root 5 rosewood heart
wood 2 sandal wood 2 scorpion 7 cicada slough 7 centipede 1 borneol
transplanted into adult myocardium. J Mol Cell Cardiol 2002; 34:

107-116) [PMID: 11851351].

Acute myocardial infarction could cause seribus 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 fo 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. Circutation 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
ferroheme 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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spi ne date seed(stir-baked) 5; or: ginseng 10 |l eech 8 ground beetle 7
ol i banunn (processed)2 red peony root 5 rosewood heart wood 2
sandal wood 2 scorpion 9 cicada slough 7 centipede 1 borneol 5

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
improve 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



spi ne date seed(stir-baked) 5; or: ginseng 6 |eech 11 ground beetle 7
ol i banunn (processed) 2 red peony root 5 rosewdod heart wood 2
sandal wood 2 scorpion 3 cicada slough 7 centipede 1 borneol 5 spine
date seed(stir-baked) 5; or: ginseng 5.5
olibanum (processed)1-5
red peony root 3-8
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



| eech 10. 375 ground beetle 6.875 olibanum (processed) 2.25 red peony
root 4.75 rosewood heart wood 2. 375 sandal wood 2. 25 scorpion 6.875
ci cada sl ough 6.875 centi pede 1.375 borneol 1.375 spine date
seed(stir-baked) 4.625; nore preferably, the active ingredients
of the above traditional Chinese nedicinal conposition are conposed
of the foll %anne?ﬁum (processed)2

red peony root 5

rosewood heart wood 2

sandalwood 2

scorpion 9

cicada siough 7

centipede 1

borneol 5

spine date seed(stir-baked) 5;

or:

ginseng 0

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



a. scorpion, |eech, centipede, ground beetle, cicada slough and
processed ol i banunn powder, which has a nean particle size of |ess
than 100 pm b. borneol powder; c. volatile oils extracted from
rosewood heart wood and sandal wood; d. condensed al cohol extract of
gi nseng extracted with ethanol; e. condensed water extract, which is
obtained as follow ng: extracting the residue of rosewood heart wood
and sandal wied peomyne@et 4af der extracting conponent ¢ fromthem
decocting red peony root and s iré&§¥ed spine date seed with water,
extracting teeemepdUResart i g3 h water after extracting

conponent d fromit, filtering all of the above water extracts,

bl endi ng thé@QQQ@%oegncg%ébating. The invention further

di scl oses that the -+ nal preparation containing the above
traditi onal SERTRLLR iti nal conposition as active conponents is

capsul e, tabl P&yl I i qui d, soft capsule, or guttate pill
Anot her obj ?&ﬁég? %l#gglﬂ\gﬁﬂ%n is to provide use of the above
traditional { {€££ nal conposition for preparing nmedicine for
t r eat ment ofgggﬂgﬁovasgﬁﬁgr di sease wi th autol ogous bone

mar r ow der i \RytneERsileng@pmal stemcells, preferably the cardiovascul ar
di sease i s nmyocardial infarction, nore preferably acute nyocardi al
infarction. g ine%&t@@eedﬁsftmbakeﬂ)&ljﬁﬂ&nti on is to provide the
traditional ghinese medi ci nal conposition which pronotes bone

mar r ow- der i vedonegsrafenzbhal the eotha Iisgsedients! of theialwowedraditional
differentiation into cardiomyocytes, and the traditional Chinese

medi ci nalChingssimediciidl goinpagition arereamposeld ofdba falowingase
conbi ning wi th autol ogous bone marrow derived nesenchypal stem cells,

the cardi ovascul @ SsiFpéeBbIgECh, spitipede; gretad bestleneicada slough
preferably is acute ocardi al infarction. In the traditional

Chi nese medi ci nal @S ESPERsPes liRanuTLRowsder \whishihag & mmean
processing nmethod of the raw materials as tive conmponent are
derived fromthe Dpﬁr&'ﬁ%rﬁ’zgfoé%%gﬁa'ﬂr l\@btl'r'mlal Drugs (first

edi tion, Shanghay i {f I .Techni cal Press, July, 1977), and

Chi nese Phar maco e?’?&@ﬁhé@ﬂ%@& Chem cal Industry Press). The
traditional Chings (Ll RIS #@9' '

formul ated as an?f g’cc)ir@g!#idc?ﬁa?iphar %B.Of:t)utl 8{’3 y gg@‘éﬁt@?ﬁg@%ﬁa%@d

forms, such as capgyfsali@gbets., pills, oral liquids, capsules,
guttate pills etc., according’to conventional preparation process,

for exanpl e, thedpicepri@nsed ARyl QQWdcﬁcoﬁgﬁ@béw%e@kwa@eearwnh

pharmaceutics (Fan Biting, Shanghai Science Press, c. 1997, 1st
ed.). 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 preparations of the invention may al so conprise optionally
conventional pharmaceutically acceptabl e excipients, such as fillers,
di sintegrants, binders, glidants, antioxidants, flavoring agents,
sweet eners, and suspendi ng agents etc.. The excipients include, for
exanpl e starch, sucrose, |actose, dextrin, pregelatinized starch
crospol yvi nylpyrr.olidone etc. or other Chjinese drugs, pharmaceutically
accept abl e exfm@il@ma@tmgubmﬁ@l&mosaﬁ hat ﬁtﬁ;a@edf@n@é prepar@dton n
Chi nese drugs .pharnpceutics,, FanBi ti ng,, Shanghai $Sci ence Press,.

Dec. 1997 COBAIBHTG The abpver radhiional RhRasRANBAIGNa)Gompasition as
formul ations of the invention arelastfo%%ommfnaz Fweaqiqg ﬁ [aw
mat er i al @GHVE GOTHPANEPSolSorBPSH 6x 13 RiEEn PIllcBF hAUIY; SalLap3ulsh, or
gr ound bf‘aﬁtﬁ %r#,g”centi pede, drying at a | ow tenperature, putting

asi de; e { Vol atile oils of sandal wod and rosewood heart

wood, puttin i h | | L de. tRAC

gi nseng by nestoer DHde: SR tnEIETONTR' i pravRE: B B thecabbe
time and teadip %F@hiﬁ&%esﬁf&!i@iﬁé ont988|tBMYof MePdringimedi€ine for
recovering etﬁﬁnol conpletely; co |npﬂg tHe resrgﬁé?%# @gnseng, f%e

resi due ¢reafmenaltwsiodapdibvarsavieediseaide wWithl Aandl6§eusebehesol uti on,

addi ng red peony root and spine date seed(stir-baked) to it, adding

wat er ri gharroweadérived eveséntiviyoeal stdoucellsoprefierabhstheéi me and 2
hours for the second tinme, conbining the decoction, filtering,

concent r aardiovasctilar disease ia mysicardiat évfatrictiordemaiore prfeferably
(1.20-1.25 (60E), next adding the al cohol extract of ginseng, nixing
wel |, dr@ouieamyocandisdintarations, crushing into fine powders; co

LT N TN R G ALY T OE PRI
R SRS bl el B, * ™
P2t aBA FRASGhERy BT SiaH PAReS PSR L
e 2L Sy eep PR AR AR ek s e aRer chrpie

root 3-9REHIEIARY cd ﬂBnhWﬁ&hW@QQsédﬁoog‘#ég%%rdﬁW%?%éeése

portions, scorpion 3-9 portions, cicada slou _ ortions,
cent i pedgonBimierd Witts alt®l6§eLslbdnkofiadwv-darivedakeEaitimgntidt e
seed 3-10 portions; b) Ppul veri zation process for nedicinal

mat eri al stem cellsslthel capdwvaseslairmardfeeabiy ¢s wnyocerdial imfarcfion,
scorpion, |eech, centipede, ground beetle and cicada slough, then
conbi ni ngnohe prefehabhois soedeanyiocandiat ifiatichigr.o prescri pti on,
crushing with crusher to obtain a coarse powder which can reach above
(80 mesh; supénftheetrgditions) Chinesamedicimalrcomprsitigrs ofdhei ne

pul veri zing techngl ogi es to achjeve nedicinal powder in size |ess
t han100 W%tl@%i@ﬁﬂgﬁauﬁe mﬂ pirﬁasslsamgrmatgﬁaéﬂhgmamrrn@&erlahs

af er cleaning. dryi ng and steril.i zi ng;
tiy ¢ i

concent r &5 8 Gient e detivetitron the DIctonaReab Ghinese
vt ract goaata tr G BBitiSh 7 Rdndhal SRR Bl TietEfioal
w th’ wat £V U NOZE) g ot ey Elia ARpcBaR e diic 2008,

of al cohgjqﬁﬂhs\%{ gﬁdggﬁlmsmgggpr ating it to ethanol extract,

filterin I on of ginseng and conbining it with other

wat er sol uti qrige tPAGIIBRAI EHIneSREATEARINEP coPtnpBsHio RS BF indention
preparation process:
may be formulated as any conventional pharmaceutically

acceptable dosage forms, such as capsules, tablets, pills, oral
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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,
addi ng the fine powder of borneol, spraying volatile oils extracted
fromrosewod heart wood and sandal wood, filling with capsule filling
machine to nake into capsules after mxing well. O, preferably

t he prepgrations of tgﬁiinvention are prepared_ as follomjn%;
the propdldWigls, SaRSUERE, geattate R e cAiCA0Tding: togcapyegtmnal
portions, |eech 3- 'portion ., _ground be?BIe 5-10 portionsg, ol ibanum

(process PR ion e s udosisiafins: et aserdfioh Etinglialicar
o odn o BurdS in TNSE ftubis PRt 408 ubEE AS Bilingesharighai
D vt s S e P s R b e e D oL O™ ol ecting and
o e e SR B S0 SRS A

beetl e and cic en accor di escrip ni ng
them wi t g \REREEAGI PHAFREBBUL ' ] 'digd] ) : '

coar se povc\g{er Im(?ch_ ?an reach a&%@hgg%gggﬁplguper?F%‘g&g%ﬂ? n%gsa?ugrs’
coarse peidittelranisnbindess  ghdanky! éﬁi@tiﬁ@ﬂ@?ﬂwm%%g@n?&h' eve
medi ci nal powder in size less than 100 pm prescribing the Tedicinal
mat eri al swedtgnerd vandzeuspendieg ageats edc..dT hiengxeiplentsintludegfor
c) extraction, concentration and drying processes: addi ng wat er

t o r osewexd@rgde tstavol, sutreseddaciose, dextrict iprggelatinizedostaschr om
them fol l owed by extracting themw th water, decocting red peony root

and spi n€raapelyeieylpyrialidong ke @r ether Chipgse drogsasi de;

Sbover | R REERRA B oG el o Vo <.
conbi ni ngasade farkis Epehiien Torfiheae dhngs AarMasdies oF anBiting.
ari ed post g SeBlidd Piress A3el 1887, X T BEEY g 3t "The stper {1 nes
then spravi g E3evabl.che neHfad Ffgprenstifio™fie FormilakoRR BEufib..
From Fosinehiprare s SOIIOHIRRE oleBRTRY Dtal etofiss oF e BpeR
machi ne peop@rtHonnbp I668RVIseDrpidR! clixdasivel he, ggrouﬁésiﬁéétléfahﬂe

conposition of the invention calculated fromt otal weight of the

raw mat ecetipedepdryireg et doentempdradufe gpettingt askie;2etraolgry
daily, preferably is 1.11-2.22 each time, three tines daily.
volatile oils of sandalwood and rosewood heart wood, putting the

a)

(- 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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A | arge anmount of experinmental data presented by the invention showed
that, using the drug group of the invention could pronote cellular
cardi onyopl asty carried out with autol ogous bone mar r ow- der i ved
mesenchynnal stemcell. Detection of the gene expression profiles
after cardiac infarction by mcroarray found use | ow dose of the drug
group of e inventiaon, alope could result in positive changes to gene
expr essi &éﬁﬂhd}%ﬁ aéaubg rtB@JaLﬁqhml exiraeticli ginsanet BHxINg weltl, drying
anti-apoptosis, anti-fi rosingeﬁe. Thus,. it is helieved that using
of the dRIG JPBLETBPATRIUIGy HISBITL 1810 Tine POKASER EOIRNind e

t he regi | mcre-envi t aflter .acute infargtiqn,.so that .
s gni 1 c v RS SOAT And e flasfitd ot b L i idRmongers:
stem cel | s: Sy \i di r eQt i ; y b ' -al

data of GUNRELEBAROL 3hE e oRhBind sl Ry ditf (BB TR e
inventio i | s o\ [ i

envi ronmBsapr SRR Sl Sp R 1310 Tl Irtb i powders,
pronot e ggidingaleHafillingveRbaales ¢ rm%ﬂ*ﬂa 10D aupalrgays bone
ﬁarrOMFderiveg npsenchyggl gtenyce?l, t eﬁg%§ producing a positive

i mpact on t h@glpraferbbipphecste parafionhbeot tninientian are Preprred as
mar r ow- deri ved nesenchynal stemvcell. Anot her object of the

i nvent i onfodwidnget hod for treatnent or prevention of cardiovascul ar
disorders with the traditional Chinese nedicinal conposition,

conpri si ng adjithiespeopogtion pytweight of theahiwheatetials arer g@inseng
@mount of the traditional Chinese nedicinal conposition

Car di ovasSciDapoHieBaséepebrarhbipontions,cgeound beatier2t1@morntians,

Phe 1 ol @RGNTE (SRasseab o BOFAONSn rCERepNY: Faht ot THer S ngs
BTG AR ootk R, PR bR

g L gedfgngpﬁtﬁm?ﬁ% p?h@"ﬁ'gc\é\ﬁﬁééﬁo%@ l{fli 'ﬁ?&ﬂg p&?ﬁ‘ﬁ% r@, teclfé 'Jlltm%g%si&tgf
(' eat eaPOToV: (OFROPT-T Mottt S-tiked Siflnk dald deedi 210

transplapt@ﬁbﬁ@-for intervention) all exhibit serious fibrosis and
inflammatory cellular infiltration, basically no surviva

car di onyocyt p)ipulvewihtiontpreocedsfer ededicingl rhaterals: the fourth

group (treated with bone marrow derived nmesenchymal stemcells
transpl ant at sehectingi andgwaistinghghalfive sformheniealieimeoffsporpion,
interventiéga shows slight fibrosis and inflammatory cell o

i nfiltrateeeh, Teatipaohef gratunchbektle gindkcicadaslougharithamaombining
figure B is 40x. Figure 2 Survival potential of bone )

{mar r ow- dthemewith pracesaed alibanem accoidinpg 46t peeserptingararushingr e
A indicateﬁhthat no 4',B dj am di no- 2- henyligdole dihyd;ﬁﬁhgoridg
(DAPI) shdthedushgider abta accparsaPONssnwRICh Gak reacHagey!

(treated onIH_mﬁth one narr.ow derived nmesench | stemcells .

L anspl aff SRRV Srnsing, & s PN bt SIS SHRRHIR oo

soni n ngUTeHtiE TPHERIPCRRS T R ER e B b nRL ARSI e s e

col | ul ar ED $OOEHMBRERE AR L MRa S FfisiRls B AliRisrization
ith b i oSt |1 I i f

't er vent g R S P04 "W th bone pmr r ow der i ved
mesenchynel é}féﬁt?&éﬁén&r@')@)?fdé\ﬁ‘ﬁrétib?f‘aﬁ%i'giitr'faqlp‘ﬁbbés% :drug of the

invention for“intervention) has significant stical difference. *

P<0. 0001, thgddiagi wiatet torodewoddehéart wididd -and sarfiiglwéod, Bone

mar r ow- deri ved nesenchymal stemcells transplanted in the body
extracting volatile oils from them followed by extracting them with
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with the drug of the invention for intervention). * P<0.0001, the
magni fication of figure Ais 400x. Note: COverlay refers to the

stai ning 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

O e B oY sad ol R0 S AR
e o oA e Bt n b Beid Wit s eSS aeit
2 BB B T B St chadl 7
o1 Done AR 1, BESAEET KRk oh M hbE SRR of
P<0. 0001 gégsgggégﬁﬁlc%h%%ﬁh ‘éi?'v%i)th otherrWeHER sbllYieral dél%'nd%ﬁg‘;)ﬁiﬁlﬂon

defect a cted by sing phot on” em ssi on conput ed t onogr

( SPECT) bdmfgntqtgﬁn@f Y& stata ERtrddtanspl ant ati on Fi gure A shows
the typical graphs o6t each group. Figure B: the initial SPECT
results, it ﬂ)qy\mp@gwohqgrrm;@sg;ni ficant difference anong the
myocar di al perfusion defect area in the four groups (*P=0.984). Six
weeks after feedipdaoftthe superiney duto duid bed fgramulatiefe drien, dhein
the fourth group (treated with bone marrowderived nmesenchymal stem
cel I s trapspying dhieoaxtraaliofi atemicoh torgranulgtes firishimg dhei granules,
¢nterventi%P) decreased significantly en conpared w th

by 22.19. 3%  wh d
the cont RSIGIGE0NE Tine: pasxdeas @y%ﬁ@ok,@r@yiag y%batélﬁe pHs-eposacted
(oot e Shr o WBHS bRl hobCa ek SabiEBhonhe et cSitle
t I ' fQr int ti, ,th i d ti pff
( Li‘?,s?Eﬁ&i%%ﬁ%'ﬁ&é%ﬁﬁhﬁ%mﬁI?eé“ SBrIRTER fiethy coent
i nvent e ru g - r [
nucl eus whic WQé@?gmtﬁgg%%sm@@bémr%f'ﬁ\l%hﬁ&rﬁé‘%rﬁﬂ’te | ed as
antibodiegoﬁwwﬁgynding the infarct zone of pigs and
t ermi nal - deoxyntcl eoi tidyl transferase deoxyuridine triphosphate

(dUTP) nedi ah?‘ih@ plogBftibAbisy waidHIbFthe riwtMatenalofare?ginseng

observation, there were tew apoptotic nucleos in the second TQgroup
(treat ed3onQypartidnsovedone3-of1 purtidng @fouhd begtet 5010 podidie
fourth group (treated with bone nmarrow derived nnesenchynnal stem
cel I s trelisgiramalprocessed hilrd pottionse rdduypeohyt teol Bv@rporiorisy
intervention) (red arrow). Magnifying is 20 tines. (B) The

stati sti tasewmpd deartiwoed:d-ppdrtons hsahdalwpaedps-5 portansgd with
the control group, the Al of the second group (treated only with

| . : (tre

(I ow- doseSEPrPiaN s-spartionse sicadacslayighi e apedtionsmaanipede 3 <
0. 0001). Mor.eover, the f the fourth group (treated wth, ho
Mar r ow deﬂrbeasna%rmlﬁd&r?acymmu %ttlhb%@ﬁ) ige; @ﬁ?@;&ﬁﬁdﬁﬁﬁm th
the drug _of..the invention for intervention) was obviously | ower than
t he secongrﬂpa§p (treated only with | owdose the invention drug) (P <

g oup (i r oat B EOAVS T i6 OB aHEGEs §RF dnPrOdR a8 EoRal ot em cel 1 s

{ransp! ant a sefedfing! ShG YERHIAB)HERVEL W ABHH SRR o ddmhgne

super oxi T o UBE e pfotnd BRRIR ablePoRdA SIDIYIE PRI Hedordifg
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
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(treated only with | owdose of the drug of the invention for

I ntervention) and the fourth group (treated with bone marrow derived
nnesenchynnal stemcells transplantation conbining with the drug of
the invention for intervention) increased significantly when conpared
with the control group(*P < 0.05, #F) < 0.05), but there was no

obvi ous difference between that, of the third group (treated only with
bone mar RAVEEIZINEdEHCIRGiSsH0 3E m&rrn@dl%w%'lppam i BhSizge less

) S OB Bt b o
o e Sy B pbBIERL G hd Me G, 20, 1 roace
conbini 19 4 ) Rafth Codien A Shd i eEaian ers
#P < 0.05). Egﬁiiﬁ 1P tp ¥ dheHY 'é&%gaeeaﬁetﬁgﬁg@ﬁ%d&' rd

group (treat only wth bone marrow derived nesenc stem'cel | s

transpl agbataGgardldie sitatrom tHenPféfowed bYPextreReMd them with
Enbodi nents EXAMPLE 1: Preparation of the drug”of the i1nvention

P Tl eccctnges o prooesdsyinataty S et et
r osewood skdationwmaittizg) aside; extkdtinwgdinzehgwithvmwater afterextracting
it with ethanol, recovering the ethanol of alcohol solution and
concentrating it to ethanol extract, filtering the water solution of
ginseng and combining it with other water solutions, blending,
concentrating the solution into water extract, then directly
spray-drying to get spray dried powders.

d) preparation process:

feeding of the superfines and the spray powders of step c) into
fluid bed granulating drier, then spraying solvent to make into
granules; 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

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
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ci cada sl ough 68.75 g centipede 13.75 g borneol 13.75 g spine date
seed(stir-baked) 46.25 g; b) pulverization process for mnedicinal
mat eri al s: sel ecting and washing the five worm nedi ci nes of
scorpion, |eech, centipede, ground beetle and cicada sl ough, then
according to prescription conmbining themw th processed ol i banum

crushing with crysher to obtain a coarse powder i,ch can reach above
80 mesh; BEPEWr @r'é{ﬁ(jf]drir}?gsqwéh)im%e“%&d@ﬁﬁby IQ:HJp@Fft gene

5o AXORESIBBL POt S hRHAR T BN RiBetay fo5 use
EELXSLLfi@if\%ﬁ0%%3roﬁyfﬁgiﬂ?%&%%@?’of‘?ﬂeZﬁﬁ?fb‘ﬂéeig[‘%fﬁ% eouliohesl in
h : : Sl _

Fol | oned HSST0VET SEMAEE, LoTHETE | RErESa RN IRl dind ARrrFdWation,of
Spi ne da%tgﬁaﬁ*ﬂamﬁfaétor?, hﬁHﬁSaE@f 837 Féﬁﬁaﬁﬁ%’s”!%@néheThus, it is
decoction, tiltering it; then p tf‘ng asi de; extractihg ginseng with

sui t abl e pfngd ofth AR %oRdiRngnobf t e e .draidrogréuporofatite t ifbentions for

conbi ni ng the ethanol soluions, recovering the ethanol conpletely,

then ext iptenventide ceslldutmproviensitieg medibnet enicrocaneioraiend dfter
et hanol soluion to ethanol extract of relative density of 0.9-1.1

(600), fidawdei infarctiomt so $hatitsignii€aptlys emprove thebimipdgntedvwbone
all of the above water solutions, blending, concentrating the _
sol ut i onMmar®wederivett meseschyenal istendeeells yswivivesandi difdenentiate.
putting | de;  d) preparatiqn process: feedi ng of the superfines
into fluilhe&fogearthien@meimental: dataser diiendnveation ralso shawethat
c) to granul ate;. finishing the grapules,. adding the fine powder of
bor neol , Us“*ﬂ)'ﬂgypmgh'\’,‘%l Hbe B0 eQFrté{lﬁ e'tﬁ“’ferrgh&ﬂog%ﬁ\d&ﬁeﬁ‘é%ﬁ Iofpgepuld
and sand Ll ing. w . ule fil.lin hispe to ke into _ ..
100" caplVE0Ys the HPRichELARPEMar eryitofthdRt HliStah R k@ cardial
i nventio ! t 1.0 f | :
active oo hoie e o PRmber b Ilat Rardtizioladty Barried
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
C
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) stainhing and Masson's

trichrome staining of infarcted areas in four group experimental
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Experimental Exanple Pronotional role of the drug of the invention in
t he application of the bone marrow derived nesenchynmal stemcells

Mat erials and net hods Ani mal s Chi nese m ni pi gs aged 10 nont hs

wi th body weight 30 kg 5kg were provided by Experinental Aninal
Center of China Agricultural University. Al the aninmals were treated

hunanely apcordln 0 e U S A National |Institut of, Health
i ssued ﬂ{yr@a.l%eu rrﬁBQQEWéPﬁO%GPQSe ltosh omﬂat%mat%@% thapde

o e SR A B A P o A L AT R i
oD el By BT LSl 00 P TR e PR B i
vere anedtRe TSRS G AT TR O Beified menedafivitar Shem
at a dos%érf ﬁ%ﬁl&ﬁ%@l%#%fﬁ%ﬁiéﬁﬁ%{ﬂ exRiish @éﬁahgcﬁbdosis and

condi ti on, ns In I'liac Wer e prepare

dr aped, @ﬁﬂaﬁﬁmﬂio@ytcélﬂ%r%ﬂmﬁﬁofﬁﬁrtﬁéé\{dﬂlFgﬁn%yéuf\ﬂ%a‘wﬁr@'l@!fﬂ%cyte

12,500 units of heparin the animals weré given O

bupr enor psiferiny inntHetistdter areast iMHowsfor, etH@IfaurtretggUwI (tredieel
one

br eedi ng roons. The isolation and cul ture nethods of

mar r ow- devitl dooneseratrownaersved madenekymalkdtesi celis tredidplamtation
according to the nethods reported before. In short, the extracted
bone mar combBing Iwithd thef dragwof HttrBSnvention for interventionk shows
guspensi on (Percol |l separatjon solution, gma Conpany

800 ]9 cedlig J@}alrowpalnldt inflaramatennhael lemflltra%mfiﬁheﬁma:gﬂft@%tlén aof

D. A

?:ul tu? gaflﬁunrfﬁe ﬁf:’@e’bfa'g(rj)%%ﬁ faﬁéyvt téﬂl 0 ol Crered;[ uren ((:gonfa:,\ﬁlrﬁg
%

éSWSECBZﬁ. Ripe ™ 2 SRR - notanial, Vlh?ﬁv%?r‘s% r%%—%rmd

oou \

fi §?Lbfai‘#s§§xﬁﬂa¥ﬁi§? %ﬁéahf‘%%ﬂﬁ t%“?%ﬁieﬁi | B hfatE, Flgwe A

el TR TS0 Ao OB WA d5p\NSAcioe

culture !IAP@hggé;ﬁ]teﬂégr?n§P¢é‘Médj%%ﬂ§ Wwas éb%%frk/%”in thig ?Waog‘i'é}ﬁﬁ

of cultu ornmed a honogeneous cell clone.

reachi ng(treat8th oenly! witle shonddesafropdérives fﬂne@e%@ﬁﬁ’éﬁ Stermt cefls

(Sigma) to the adherent cells to resuspend it, at a passage

ef fi ci entrandplargation for iftervention).butr wpﬂnetfowﬂmfgrmmmehréaaéd with
infarction nodel and the transplanted cells and the pronoter action
of the dbanef magowwvderived mesenchymeak steipi gellser radisplaadation

into four groups the first group was the control group (n=7 t he
(second gFOmR biningawéth a‘gheﬂwg ofithg: tlbé%ntlﬁé fmrul@terventaona\xgareowere

Rel)encwﬁaéﬂk[ g}g@gugg éﬁ%a%%i%niﬁ%é ge § Flaufe, %398 that the
ot oneul SERUETat sUbvBrAcaCTeRRE] hetmarn ﬁﬁseﬂy?éﬂrﬁwﬁ?kﬁm% Bnly with
fl hoks. “5@%%@2@@@”@ ﬁi%@ﬁ@éﬁiﬁ%ﬂ%@aﬁéﬁﬁ%%‘tﬁé&gb@iﬁaﬁﬁé@%
Conp) (LBRELERHY “anf R fufth PRERILIROUFdidd T YT LEne
tines '”nf’ﬁo‘v@- Ueﬂf{nésr@ne gred tﬁ%%ﬁbilsaﬂ%r%pﬁﬁhﬁﬁt 68n§bi|ning

x107cel | s of eac ani nmal and p eminto warm or severa

m nutes QREIPr thér argpl aitt eth'eorinvg?ﬁléﬁb%r nﬁht@Wéﬁﬂ% Sl’lé'@rglqulcad'lt
i nportant which nmust “ensure that all transplant nucleds are stTaine

statistical difference. P<0.0001, the magnification of image A is
400x.
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The swi nes were anesthetized by intranuscul ar injection of ketam ne
and di azepam at a dose of 25ng/ kg and 1ng/ kg respectively, trachea
cannul a, connected nechanical respirator for artificial ventilation,
mai nt ai ned anest hesia by intravascul ar injection of ketam ne and

di azepam Chest cutting along the mdline of sternum isolated

Cpbos 15 andriGuES e iBone magay- dervedomesenahymal steg cells
SETARY R CIA L INER R R S N
should O UP sl kB, SRR A She T B SPR0E 905 pAP
(LAD) Y oo BRI ES chnBUStecid f ol cRYAS Ay AT sl

areas Wehkg~hAhest 5 S ' f t

oreas VetFobOhie R SBAdPe SRR Bfy Sorhll B8RTL5RAR: colls cxpross
atter [ eRESIMAPasCAEIMS Modthl MLRRIGT Actith pUandeeas Al AhBiRGRAI
t he sane vol une. After transplantation, ctlosed thoracic Incision,

medi ast i sydoffip! faestdran, ifdicaingihe nrn/crlebnhédtUfeth@entréébb@lfgﬁhation.

negati ve pressure and drained residual blood and irrigating solution.
After thdsés sihhemmmtinnfigdreh® rtheatdhie potertibbhivddbohe martme-derived
cannul a when appropriate to heal the wound. Renoved the chest tube in
t he absemaesehaiysmbéaiege oells edifterantiatbod. imol candiemyacydesvet the
ntibiotic therapy after surgery, .intramuscularly injected

cephal ospbirdnaneup, (treicdeddanly” wéth dHangsmawpmedereved mesenebymal
intranuscul arly injected buprenorphine to relieye pain, twc aily,

0" 3iry cadhen moelRyr RN tatorhe o halarieartienba. WheThr sdabstioally

ol AR ATHTRPY o eI Gl o
e o de RSB A TG LIRS | Bl SR Hgne
af ter tr gk ankaldi0ed! ife8BhBMGHRSE Stinf BaliafrauabiRABh ERfbining

experinmental ani nal's were acqul y ne ahced
respecti : gl SPRANGR/d N | Lo
used 1. SW%I ﬂg%aﬁtélpc[%femns@gemﬂy?ovm@m@%gé@g@ﬂ %e(tf biﬁﬁﬁ‘fdéht

exper i nedifierencenl*s Py OG0Es thetivashificatiomtafafiyass! Al figuesB,oand
of ketanni ne and di azepam the dose was 25ng/ kg and 1ng/ kg

respecti figuwre NB issd@% r eNete: EIS Cat adbfepsn tocthon€ neaNdwaderived
correspondi ng enhanced MRl scanned one | ayer every 4nm and there

wer e 6- smagenshiyenahstem aelisheVVFvis! wohi wikebrandsfadctoe] SNdeaetineis
the horizontal and sagittal view to deternine the right planes of_ the
short axvescgdaersmesihamusete mcton, @nd| Overiay sefess yicsdhenstaining

VRl i magi nes were,,acquired b t eady-state fast gradient echo

(Tr ueFi s§}Jp(§fﬁ’613f@@nvﬁ33ﬂ|gﬁI%‘é&@@é#ﬁi@n%nsi tive encodi ng ( TSENSE)
o Ponenos: TR RN AR R T Solin HhS T bIENE A SE S vive
100 x 10510818, A dichteel dhdt PARY,BYeI cells. SRS cLoryin
cino AR S OB e S TSR A
1.22 ns, IEAéQﬁg?}gngpgagt)’?gyﬁ?eso lrﬁ mF@SQPQUWW%?mG”@LW%&G
mm  par apd rovikd érivad2, n‘}e§eh§}‘ﬁﬁﬁaper§f¢$ﬂ” pedls Ell'énéb?trgt;%ﬂ‘ggiﬁ for

were pul ses before the first saturation e first scan o

i mge abmtieréentivr @Q)m?dr%ﬂ viAths eide Ofdu rihn Wrderb QERdatss haiimdb e
) with 20 nL 0.9% NaCl (flowrate 4nL / s). Injected 0.1lmmnol/kg

marrow-derived mesenchymal stem cells transplantation combining
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Si ngl e photon em ssion conputed tonography (SPECT) Myocar di al

si ngl e photon em ssion conputed tonography was taken at one and siXx
weeks after cell transplantation to detect the myocardi al perfusion
defect area. Intravenous injection of 99m 296MBq (8nCi) Tc- et hoxy
i sobutyl isonitrile, took the nyocardial SPECT with y canmera after

45-60 mnute. Using |ow.energy dual-head y canmera. (Varicum W t h
hi gh- r es Vi Qhecgwgnﬁ)ﬂcoﬂ"% YV EieBNEY gy B MRIHEO N et §t<9@01, the

Rl B T T ST RGN
Bt b AR oSl e Bhop s o5 et W
20Ut 10, ey GE) Gl ey 1 gPRE S, 09 Mg (rpling
axes pl angfaPet SUH HASH B WHGR pESt-trALpIaRalip! ash method

bul I s eye technics. ol ogi ca nal ysi's etect the

potential i ty6 olyldipHar! paranBnTatoAY 56 | KaRillRRPIENSRY i Sfarct

cells differentiating 1 nto cardi omyocytes and vascul7ar, frozen tissue

secti ons zgine artd aurr@andiag Vafardtyzdhe vfeiresedond tratgatrabted uwnly

t hi ckness by serially sectioning. The anti bodi es for detection

i ncl udedwithsow-atosadt theidtug af theqrdsent' inventien( foWiriter0ention)
DAKO), a-snooth nuscle actin (SMactin, 1:50, DAKO), a-skeletal
nuscl e aand that gotheskdd graup {treatesbointy witbThbone maorovideriyed
connexin 43 (1:50, Sigma). After rinsing the sections with PBS,

i ncubat edNBgeNEyEREhStEMT Colisebansplasdatlinse jandnterveationy hase no

a5 & Bl ST G . b
Pl bt Hob ol LR RRRRAT e e
L1 apexck8rid BOHLER fied SRcByANAL A0Sk CAs. R BiaRBL EhBib kS
T 0sC U RO U e KPR Rt PR S0 0as,

wer e cong<&gIRIng oOrds e o differentiate into cardionnyocytes.
Random y gg?ected’¥?€e sect %ns in the infarction to detect the

I ntercel | ul Ficare nendViyicardial Jepfusion n defectnaavead detettethoby

anal ysi s system Defected the capillary density in the infarcted

zone andsihgleyphotodi egnission ¢om tédotorhdglmﬂhgp(asﬁ‘tﬁcﬂ')df week
ti ssue was described in Widner N, Senple JP, Wlch WR, Fol kman J.
Tunor angindéeseeksrafterttranspkantationat i on in i nvasive breast
carcinoma ( N Engl J Med 1991; 324:1 -8) [PMD: 1701519]. The
(sections werfdgstrg Aeghaiws thertypicabgraphs zdoeachkgyoupeliguse Biibe

and ei ght sectj frominfarction and surroundi ng zongs of eagch

exper i meHyfl nbﬁ&s:Cr smﬂq¢$e|ly,s (H\élsségﬁfﬁnéﬁ vieP e StgNRINcant sﬁlﬁgrence

research _staff 0 did not involve in th ééeatnent of the_cells to

count podito08 30& MHgCaraial Rsitupion SeteeE aie, B thevdpuri Sradps

each sec+ t ougt:, t ul r . he er_of "

capi || arkggggr%%?'eagﬁxhi B’%%réﬁ?ﬁfﬁaﬁgbﬁvﬁ%éam ﬂgﬁo myocardial

transfer At X i di,n i h i ak

e o BRSBTS g ot | RURA" oS b R bone
marrow-derived mesenchymal stem cells transplantation combining
with the drug of the invention for intervention) decreased
significantly by 22.1+£9.3%, when compared with the control group,

the second group (treated only with low-dose of the drug of the
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We used TUNEL anal ysis (Roche, Gernmany) to detect cellular apoptosis
in the nyocardial tissue. At the end of the experinent, we obtained
the sections around the area of infarcted tissue of all the animals,
the paraffin sections were dewaxed with trypsinization, incubated
wi th dUTP | abel ed term nal deoxynucl eotidyl transferase (TdT) and
fluorescein at, in wet box for 6Q ninufes. Then ifcubated w th

al kal i ne fBH@QéWj{ 95 Ypesventiofhs i 8Bdy thenthigd: groHpdfBeaiedeonly with
S0 TuneL g arr o e e dn St S8 h TN L oA Gk frabSplantatinp, B
ceti ons NtvaTieh i thed e Gha s AitrBeSheRRAR T HP R fogl ). " e
sboti ons werklGpFE AR pURICHE b tioh BT M Bresetit ihvpified drug
thanl00 cardigr yﬁéé '%%ggtéﬁé%eng \@Lwhbr%gp Miﬁiﬁié"n@tﬂ%so%\irﬁich

i ndex refers to entage o e nu e apoptotic

nyocar di flefe! Hatéamihedt Gyl myaeeidiam lcaﬁtiosmtﬁﬁg Q%ﬁcﬁt%iﬁi elrdibbdies

vi sion. Antioxidant enzyne "acti'vity and |ipid peroXi des I n order

to det ectsurheuhelieg e dnfatati xenet of gHgsnandotardredl-debxyeiticlaoitigyl

obt ai ned the nyocardial tissue surrounding the infraction in the

exper i nefrahstardsalaeokydridires tiphosplatd {oldBPY medistedetikdeod

xant hi ne oxi dase %Nan'ing Ji ancheng Conpany), |ipid peroxides was

expr essedabelinge (1 é:l/NJEldf Ay ot erd abihee ohaerwvation héhesehweref few

t hi obarbituric acid (Nanjing Ji ancheng Conpany). Statjstical analysis

The cont ﬁm@t@n@e@smr%%ﬁm%@r@y aated pnby widelowtdoese of
hi - t est t lysis th t f diff [

bet ween {he SR ORNBS; MYSBUPDN ERALITE APLeh idiebyertiestesl Wik hae
d ' . h j t th | ysi f.

vari ance 08tk SFhrNEL RISt AP BN Enel STt Sal<ghatiPnaralion Kot fhing

b i t ft taf i i f

Cranspl atV e SiSuedrafle dhathd ifVsLRITT S Maidprmidoh ety Jefow.
. K _ ! . ;o

atrer tr MEgNTAGTSTROY RS (B FHRE <tafstfod MhdBios s (RIEIETAN of

two groupsebfoliragiop gniCofasared fhithetre Cofdtol g@f@f}tﬁqéem of the

corrected by Bonferroni method, when P <0.05, the ence had the

remar kabbea@rui“#ﬁcﬁlﬂmt(tré’éﬂedi@immm Joa-dowe lof SePrddent Resghtion

Bef ore successfully collected al e paranmeters, there was one

ani mal deladgi)rdetreasadratampatigaily (P se€o800dnNoMoreoderhéhehAl df the
group respectively, the data of the dead aninmals were not included in
the stat feurttagravpl (iseafediwitbl bgheamarraw-<arivedemesanchymal stem
transpl antati on, HE st aining shome? that in the control group, the

(i nf ar ct i 68llenbrasplantation ieehising t withibei drug &f| theinvgntien for
infiltration ?&DC rdial cgll suhyival rﬁgely the situation of,6 th
second aHHErNEtiQN L WRSLBPYIRUSIE lawas thanche rsaeond,graupr biregied
group it found. mld fibrosis and chronic inf# r e
i e r aerh Wi S g ok e SR bEno RS2 & B00ER 18Ut pompared
'nfarct! g th@'cBnttol group, the Al of the third group (treated only with
bone marrow-derived mesenchymal stem cells transplantation for
intervention) was of no significant difference (' P=0.289).
Figure 8 Detection of the myocardiac oxidative stress level
surrounding the infarct zone at the end of the experiment

The superoxide dismutase (SOD) activities of the second group
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It was observed that the positive cells |abeled DAPI of the fourth
group were obviously nore than that of the third group (308.9 88.2
versus 73.2 21.3, P <0.0001) (Figure 2A-B). Si x weeks after
transpl antation, innnmunofl uorescence analysis of the third and the
fourth groups showed that the positive cells |abel ed DAPI expressed
nyocar di gl - specj fi c,and .nni ¢crovascul ar-specific proteins, .including
a-skeletjir cORMY | it aﬁ@“ﬁ Oﬁﬁbpgﬁighﬁy(LEKFVP}IéBQadBV iy | for

o v caBARERO R B e S5 BN A WA 16 B Berived
Expect o e NG RAE el StuSHa Rl RAPhin i Wik ficstnnocef
o oni 11 AR BRleH RO TeRoRABKIBhPH I RaS b RrHEARHY PhefTbomSiRd
8.7 2. A%tk the: S8R gﬁagpﬁﬂ ) 0|'g§é|#e d@g\g?q,%ut tH@ré W 79 bBVRus

connection of the posi ells D n rnfractions was

st ui di ed diffepshest betivbbd eHat asiStee Bird avrIp f(tr@ateﬂ"%ﬁl?ﬁ%ﬁﬁ bone

showed that the expression of connexin 43 0of the fourth group was
signi fi canarsowederivieah trhaisenfchymdlhi stegr owel(s6.tkansplamtation 4{ar
1.8, P <0.0001) (Figure 4 A B). pillary density The capillary
densi ty oéntenveritidn) @ndrthendontrolbgroep ¢dhes Ovddd)ddBar heedontent of
according to VWAF anti body inmmunohi stochem cal staining, there was no
si gni fi canalendialdefysdef (MEXA L a0f | the yseeand: gretipt r(g'aaﬁad obnly owith
when conpared with _the second _group and the third group (1. 0. 5/ HPF
Versus 2]oW-gose,ef st 8rug @f%ha:preswt.lnwktm? amﬁﬁae Uih tgrokkp

I
??SZ vt Y Sh R, Rl Y At Soanftuia e iduSgtiogys for
4. 1. . v gl i . i

N L
moverent SIS et s CanBh T o odl Catare ke Tare ol SIg O e rarepice

One veek pafthedert ries thaf aroup t(ireaREBAlY dhiltr d568es paaRFBwWOletibed
36 segnents of the control™ group, the seconid group, the third group,

and the hegsthciyonas stesn &élls Qréhﬁgﬁant%ttib@) and3ti¥e mtaopgr@up (P =
respectively, accounting for 22.8% 23.1% 24.2% and 24.7% of the
total refped®bjvely, there was no significant difference in every
group (P = 0.983). Al segnents of novenent disorders were used to
neasure the rate of the regional wall thickening. One week after
transpl antati gn, the other paraneters, including rate of regional

| thi% NfSeft ventricul ar ej ection fraction

LVEF, P = infarct size (P.= 0.991), _lLeft, ventricul ar
end- di asE%‘Rﬁégl)EJﬂe igpaation efsthe q?'é‘d of dherinv@ndiornd systolic
vol une (ESV, E = 0.%9%? kﬁft ventricul ar mass index (LVmass index, P
= 0.791), an® Eqrn’éu&a CHP H@WH@%GMSﬂO significant difference.

Si x weeks after tg %bgq%$t'on, the paraneters of cardiac function
of the fourth gro Bﬂ§ e DV and ESV, were significantly inproved

(P <0.0001) as co g t e control group. The left ventricul ar
function and geone%rJggﬁg%gg% In the ventricul ar see Table 1.

Table 1. The MR Qﬁ?HhHSbééﬂkﬁﬁBJYS ricular function and structure
one and si x weeks“after transplantatTon

olibanum (processed) 22.5 g

red peony root 47.5 g

rosewood heart wood 23.75 g
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group 1 2 3 4 basel i ne endpoi nt

sandalwood 22.5 g
scorpion 68.75 g
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 powder in size less
than 30-40 pm; 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
( 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 (600), 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

19



basel i ne endpoi nt baseline endpoi nt baseline endpoint LVEF (% 42.6
7.9 43.9 7.6 43.37.9 44.8 8.5 43.510.0

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 cils 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 capsuies 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 Commitiee of Chinese Fu Wai Hospital,

Peking Union Medical College.

Isolation and culture of swinish bone marrow-derived mesenchymal

stem cells
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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 0. 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 O. 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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EDV 57.85.8 66.26.8 58.25.8 65.85.6 56.86.9 63.56.3 55.18.2 64.67.5

()

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 C.
Rinsed the cells 6 times in PBS to wash off the non-bound DAPI, and
then selected 3 x107cells 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
500u1 suspension of autologous bone marrow-derived mesenchymal
stem cells (3 x 10" 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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intramuscular injection of ketamine and diazepam, the dose was
25mg/kg and 1mg/kg respectively. MRI used wireless ECG-gated spin
echo. Cine MR! 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) = 1.32 ms, the bandwidth (BW) = 965 Hz / PX,
flip angle (FA) = 48 °, image matrix = 109 x 192, spatial 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 =6.0ms, 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% NaCl (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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4.91.8 segnents

1.8 x 1.3mm, image matrix = 156 x 256, SL = 8mm. Re-shooted ali 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} Te-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 oblique 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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antibodies for detection included: vascular endothelial cell-specific
factor U (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 igG. 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-um 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 meftastasis-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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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
animais, the paraffin sections were dewaxed with trypsinization,
incubated with dUTP labeled terminal deoxynucleotidyl transferase
(TdT) and fluorescein at 37 O 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 monocilonal antibody
(1:100, DAKO), 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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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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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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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, 51 £ 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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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
group

baseline

LVEF (%)  42.6+7.9

EDV 57.815.8
(ml)

ESV 33.5¢7.6
(ml)

Dyskinetic 8.2+3.0

segments

wall -25.5417.
thickness 2

(%)

Infarct size 6.6+2.0
(cm’)

LV mass 64.7+6.3
2
index {g/m )

endpoint

43.9+ 7.6

66.216.8

37.3£7.5

7.7+2.4

-27.5+15.
7

6.7+2.1

77.8+£8.1

2

baseline

43.3+7.9
58.215.8
33.3x 7.7
8.3+ 3.0

-27 .2+15.
6

7.0+2.2

63.2+8.1

endpoint

44.8+ 8.5

65.8+5.6

36.7x8.3

7.5£2.3

-25.7414,
0

7.1+2.3

76.2+8.1

baseline

43.5+10.0

56.816.9

32.7+9.6

8.7£3.9

-23.0x14.
5

6.812.1

60.2%7.9

endpoint

45.7+9.6#

63.5+6.3
#
35.0+£9.5
#
7.8+3.4 #

-20.2+12.
8 #

7.0£2.1 #

76.01£5.4

baseline

42.7+7.6*

55.1+8.2

*

32.149.2
£

8.9+3.6*

-25.9214,
1 ]

6.5x2.3 "

60.8+.4 "

endpoint

50.0£10.1
#H
64.647.5

ke

32.8+10.1
4.9+1.8
i
35.9+10.8
##

3.3¢1.8
¥
66.4+8.1
#H

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
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The baseline represents one week after transplantation; the endpoint
refers to six weeks after transplantation; LVEF is fraction of |eft
ventricular ejection; EDV is the volune of left ventricular end

di astolic volune; ESV is the volunme of left ventricular end systolic
vol ume; Dyskinetic segnents; Wall thickness (%; Infarct size; left
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second g . the third group six weeks after transplantation
conpar edl’tr\%mhlﬁa%?%'gﬁpof the control group); ## P <0.0001 (the second

group and the third group conpared with the control group six weeks
after transpl antation) Figure 6 conprises the typical SPECT inmages
for detecti bigofe GecOnyprises ¢hedypioaleSPC rihajges eekletétton of
transplantation. The SPECT results of the initial first week after

t r anspl apeafusionstefact area ensaandsixiwaeki after trarsplantationnbhe t he
four groups go. 7 14.5%versus 52.7 15.5%versus 51.8 16.5% versus
49. 4 16.%/5 -k pestlts fythepinitial biest)weskxallee krangnlantation showed
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The results of the experinment showed that: (1) Injecting autol ogous
bone marrow-derived nesenchynmal stemcells imediately after acute
myocardi al infarction/reperfusion, the survival and differentiation
abilities of transplanted cells were limted, which did not
contribute significant benefit to the cardiac function; ( 2) Use of

| ow dose e invention for a short-termw || not produce
significgﬁ?BEZhgﬁgﬁgéFg)cardiac function too, however based on the
use of the present drug, inject bone marrow derived nmesenchymal stem
cells i mredi ately after acute myocardial infarction/reperfusion,
the surviAgdegmettidiehenfovel iofroxtiativel sisegs transplanted cells
significantly enhanced when conpared with the group only transpl anted
cell's in vivatthe eddidfithe experidnegt,dhet 8O Draetivitiessincpstiphedali t h
stemcells transplantation can al so reduce infarct size, pronote
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| eech 3-11 ground beetle 5-10 ol i banum (processed)1-5 red peony root
3-9 rosewood heart wood 1-5 sandal wood 1-5 scorpion 3-9 cicada sl ough
3-12 centi pede 1-3 borneol 1-7 spine date seed(stir-baked) 3-10. 2.
The use according to claim 1, wherein the traditional Chinese

nmedi ¢ci nal
wt. porti

i

conposition is conposed of the follow ng crude drugs (by
iRfthkdiately after acute myocardial infarction/reperfusion, the survival

and differentiation abilities of transplanted cells significantly enhanced
when compared with the group only transpianted cells in vivo. In
addition, the drug of the inventions combined with stem cells
transplantation can also reduce infarct size, promote angiogenesis,
improve cardiac function, and reverse ventricular remodeling.

The most important finding of this experiment is that based on the
treatment of low-dose of the compositon of the invention short term,
injecting bone marrow-derived mesenchymal stem cells 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

34



ginseng 6 |l eech 10 ground beetle 7 olibanum (processed) 2 red peony
root 5 rosewdod heart wood 2 sandal wood 2 scorpion 7 cicada slough 7
centipede 1 borneol 5 spine date seed(stir-baked) 5. 3. The use
according to claim1l, wherein the traditional Chinese nedicinal
conposition is conposed of the follow ng crude drugs (by wt.

portions)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 stromai stem cell transplantation.
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gi nseng 10 | eech 8 ground beetle 7 olibanum (processed) 2 red peony
root 5 rosewood heart wood 2 sandal wood 2 scorpion 9 cicada slough 7
centipede 1 borneol 5 spine date seed(stir-baked) 5. 4. The use
according to claim1l, wherein the traditional Chinese nedicinal
conposition is conposed of the follow ng crude drugs (by wt.
portions): ginseng 6 |leech 11

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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ground beetle 7 olibanum (processed) 2 red peony root 5 rosewood
heart wood 2 sandal wood 2 scorpion 3 cicada slough 7 centipede 1
borneol 5 spine date seed(stir-baked)5. 5. The use according to
claim1l1, wherein the traditional Chinese nedicinal conpositionis
conposed of the follow ng crude drugs (by w. portions): ginseng 5.5
| eech 10. 375 ground beetle 6.875 oli banum (processed) 2.25

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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red peony root 4.75 rosewood heart wood 2. 375 sandal wood 2. 25

scor pion 6.875 cicada slough 6.875 centipede 1.375 borneol 1.375
spi ne date seed(stir-baked) 4.625. 6. The use according to any of
claims 1 to 5, wherein the active ingredients of the traditional

Chi nese nedi ci nal conposition are conposed of the follow ng
ingredients: a. scorpion, |eech, centipede, ground beetle, cicada
sl ough and processed ol i banum powder, which has a nean particle size
of less than 100 pm b. borneol powder; <c. volatile oils extracted
fromrosewod heart wood and sandal wood; d. condensed al cohol
extracts from gi ngeEngckReetdet/’ed with et hanol

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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e. condensed water extract, which is obtained as foll ow ng:
extracting the residue of rosewdod heart wood and sandal wood with

wat er after extracting conponent ¢ fromthem decocting red peony
root and stir-baked spine date seed with water, extracting the

resi due of ginseng with water after extracting conponent d fromit,
filtering all of the above water extracts, blending them then
concentrating. 7. Use of a traditional Chinese nedicinal conposition
for preparing nmedi canent for pronoting bone marrow derived
mesenchymal stemcell|l survival in vivo and differentiation into

car di onmyocyt @mpgasetafihedellawing iesadieddst ai ns t he traditi onal

Chi nese nedi i LEi ' of. [ 6 as
St ve: conporenorPRATRegth, Eiedl Wetobhéte dikad siiyoh By
l'iquid, softperizsdkd,olranui pawridti Which &as@meeﬁe?aﬂm dizedof RsaNY
of claimse 1 to 7, characterized by the use of the traditional Chinese

medi ci nal coﬁh@@si@@éﬁnh‘ or preparing nedicine for treatnent of
cardi ovascul gr,. di { £ h aut ol ogous bone marrow derived
mesenchymnal @'t%‘g#nseé?li).% " The use accordi ng to claim8, wherein the

car di ovascul @rvslafiRasits ekFabMeLROH Psdwddd eafwodl.anthe use
according to claim@8, wherein the cardiovascul ar disease is acute

myocar di al | $ARGIWOSE;
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 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 compasition 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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is myocardial infarction. ‘
10. The use according to claim 8, wherein the cardiovascular

disease is acute myocardial infarction.
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