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to death; even survivors will lose their work ability or self-care ability

due to sequelae such as hemiplegia and aphasia. At present, there are
" two treatments available for stroke: One is to relieve deficiency of
oxygen and glucose in arteries via increasing blood flow; the other is
to protect neuron through blocking neuron death caused by cerebral
ischemia and excitotoxicity. Clinically used neuron protective agents
include calcium channel blockers, glutamate receptor antagonists and
NMDA antagonists etc. However, in view of the high morbidity,
mortality and disability rates, there are few drugs developed for
prevention and treatment of stroke, which is far from enough to meet
clinical need.

Rhizome Anemarrhenae as an herbal medicine, is rhizome of
Anemarrhena asphodeloides Bge, anemarrhena of family Liliaceae,
which is mainly produced in Hebei, Inner Mongolia, Shanxi and

northeast China. In traditional Chinese medicine, it is used as a bitter
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idd1aRsPPROhD AémafrhehR3 havet tdett repoeledciadatveclit as other
chem cal structure. Seiji Naguno et al. el ucidated

cohpatanscalicht ascthremeicor] nmkgpsadchadide,f ipdysaecharides,
1991 (Seiji NAGUMO et al, J. Pharm (Japanese), 1991;
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926-931), Jianying Zhang (Jianying ZHANG et al, Clinica Chimica
Acta, 1999; 289: 79-88) successively.

Timosaponin BII, alsb called Prototimosaponin Alll, is the essential
component  of  anemarrhenae. Its  chemical name is
(255)-26-0-pB-D-glucopyranosyl-22-hydroxy-53-furostane-3p,26-diol-
3—0_—B-D—glu.c0pyranosyl(1——>2)-B-D-galactopyranoside, with

structural formula shown as follow:
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i nclude: 1. Hypoglycemc activity. Tinosaponin Bll can
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Anti -denenti a Bai ping et al. reported
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ef fect agdinst senile dementia 3 (Chinese Patent
Applicati &alPublication No. CN1212966, Application
No. 97119680. X) .
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The pharmacological activities of Timosaponin BII that have been
reported mainly include:

1. Hypoglycemic activity. Timosaponin BII can lower blood sugar
level in streptozocin-induced diabetic mouse without promoting
absorption of glucose and release of insulin. The rnechanjsﬁy of
reducing Blood glucose is supposed to be the inhibition of liver sugar
decomposition (NOBORU NAKASHIMA et al, Journal of Natural
Products, 1993; 56(3): 345-350) |

2. Inhibition of platelet aggregation. Timosaponin BII possesses
activity of obviously inhibiting platelet aggregation and prolonging
clotting time (Jianying ZHANG et al, Clihica Chimica Acta, 1999;
289:79-88). | '

3. Clearance of free radicals. Observation via paramagnetic method
shows that timosaponin BII can clear 57% free radicals generated
from Fenton reaction system (Ma BP, et al. Yao Xue Xue Bao, 1996;
31(4): 271—277). |

4. Anti-dementia activity. Ma Bai ping et al. reported that 'timosaponin

BII have preventive and therapeutic effect against senile dementia
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Chen Wan sheng et al. reported the use of 'total

Ti nosaponins in preparation of nedi canents for

preventl on and treatnent of stroke (Chinese Patent
plication Publication No. CN1451384A Application
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thereheare chanactet zee, by espmes £aontente i tmosapaness B, E,
the use of tinosaponin BlIl in the preparation of a
Baeblld £7en80%r. product for the prevention or

treatnment, of stroke. The present invention also
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1;1(};;::\?6 ?hg hoerrglorheology in the model animals and reduce
inflammatory injury caused by cerebral ischemia.

Therefore, the present invention relates to the use of timosaponin BII
in the preparation of a medicament or product for the prevention or
treatment of stroke. |

The present invention also relates to a pharmaceutical composition or
product for the prevention or treatment of stroke, comprising
timosaponin BII as the active ingredient and a pharmaceutically
acceptable carrier or excipient.

According to the present invention, timosaponin BII is used in a
substantially pure form, e.g. the purity of timosaponin BII being
290%.

According to the present invention, the pharmaceutical composition or
product comprising timosaponin BIl can be administered through

various routes, and formulated into various dosage forms, e.g. oral
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4 dosage forns, such as a tablet, capsule, solution,

suspensi on; parenteral -dosage forns, such as an

i njection, ointnment, patch, etc. According to the

present invention, continuous adm nistration of

tinmosaponin BlIl (20ng/ kg and 40ng/ kg) for 7 days coul d
desagh f {REASI ySUGherSt e ﬁ@gnhwm &@péafe,sﬁ%%mcé%pwwn;

ts havi i.dd| bral artery (MCA) thronbosi
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inventrory Sdbcut aneous
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IrBhedlr atd AyogaBaibhasiBl land( 38®iflhintly reduce
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thd cetetand ipfavresive dnotet asdalndes; hdglinistratdbe aOmg/kg
| ow shear rates, as conpared with the nodel group
cOpkD signifaitbi redicenthapoater & dtenato4brajhkyhenutdmpared
significantly inprove the deformation ability of
watly the scgdek graup (psdu@d, psd.@t )t hrocyt e aggl utinati on
i ndex, as coppared with, the nodel group (p<0.Q5, .
Ap:@@_rdgr)g 19e tBRbATEECRhr EAEHER oS lapgPYyednjertigR of

AT e R UL SA AT GRS RO AR e U 7l g sap acute
obbid B, S, e Ao BRED & HPiel i B
(FAORZERL R ORI el b PO el et
b%écga;?ﬁ,e@ﬁpiﬁgga Lvtiragisejgffeisl hhder RighenRE8KERhUCH A hear rates,
as compared with the model group (p<0.05, p<0.01). Timosaponin BII
at 40mg/kg could significantly improve the deformation ability of
erythrocytes, and reduce the erythrocyte agglutination index, as
compared with the model group (p<0.05', p<0.01).

The embolic thread method was employed in the preparation of
cerebral-ischemia-reperfusion rat model, and ELISA was used to
determine the levels of IL-1B, TNF-q, IL-10 and TGF-f in each group.
The results showed that timosaponin BII had significant protective
effect against the inflammatory responses in ischemia-reperfusion
model] rats. '

To sum up, timosaponin BII has utility in the prevention and treatment
of stroke.

Modes of Carrying Out the Invention

The following examples are intended to further illustrate the invention,

but not meant to be limiting in any way.
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Modes of Carrying Qut the Invention The foll ow ng
exanples are intended to further illustrate the
invention, but not neant to be limting in any way. 5
Exanple 1 Effect of tinbsaponin Bll on ischemc
cerebral injury in Fed 3-induced m ddl e cerebral
Eéﬂﬂéplﬁ-‘ dhr onbosi s (MCAT) rats 1. Method 1. Effect of

;P oHIorRPRRiR S ELr BBy aiscRERIS FrPdRetl: Bhf, in
Frgﬁara R e 8 gl OB P e SR (G T P

(fham operation group, hydergine (0.6ng/kg)
group, i mosaponin Bll 10ng/ kg group, 20ng/ kg group

o up,
1 aE?fékanf Kno8ARYRIn BN 6&%0%‘1‘0@! ?g}&/@ﬁﬂ&ﬂs %ind Iéérebral

drugs by gavage was perforned w th dail

m/fawtﬁﬁz@flrﬁmlﬁlwe céfeba irtdriyothrodsbo siarmated out one
hour after drug adm nistrati on on the seventh day. The

1 NICAGrompilg and ddedmgoper ation groups were given the
sane volune of a 0.5% CMC solution. 1.2. Preparation
The éxppertihreorthb amibwial & -werkucandosd redividedrigivo b groups, i.e.
injury nodel in rats Tanura and Liu's nethods were

M ad vqueniogrwm,atsmﬁsOmr@tlepagéowhél)fdﬁirgune rdt-6mg/kg)
wer e anestheti.z aperiton j ection of %

gmmrammoalaeﬁb{% )g gw,ffﬁw [%gtgfqurgﬁnd (ﬁmg/kg
recli

STRiP mfaeﬂgpwgr AdmORsTraRoeeh e drTER by o, was

PRt T 2N ﬂid%@#pa{s?ﬁﬂgsOO?T?&A@%W%WRUPH was

c&99& Bt one hour after drug administration on the seventh day. The
MCAT model and sham-operation groups were given the same
volume of a 0.5% CMC solution.

1.2. Preparation of MCA thromboembolia-induced ischemic cerebral
injury model in rats

Tamura and Liu’s methods were used with modifications to prepare
the model. Rats were anesthetized by intraperitoneal injection of 10%
chloral hydrate (0.35g/kg); and fixed with right arm reclining. An arc
incision of about 1.5cm in length was made at the midpoint between
the link of paropia and external auditory canal and temporalis was
removed to expose the temporal bone. An opening in the bone of
about 2.5mm in diameter was made by a bur drill at the junction of
malar bone and quama temporalis Imm cephalically under
stereoscopic microscop.e, and residues were cleaned up to expose the
middle cerebral artery (located between the olfactory tract and inferior
cerebral vein). The surrounding tissues were protected with a piece of

plastic film. A small piece of quantitative filter paper, which had
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about 2.5mmin dianmeter was made by a bur drill at the
junction of nmalar bone and quana tenporalis | mm
cephalically under stereoscopic mcroscope, and

resi dues were cleaned up to expose the mddle
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bhot ltS%erkPlg éé‘%é”?hle% &?étu@’ﬁfas doveRotled at 24°C. For the
experi ment ts were back to rearing cage. The

sh&RPEHEtdth Wrsupothé Qi;ieﬁdtlah pédcedroes tere the same as the
sham operati on group, the operation procedures were

nidielsaripextépt footsd agpticptioncefthé derriiehloride solution.
appllcatlon of the ferric chloride solution. 1.3.

- 1&skssessmenf of mencbbogical syympioomssosee The

experimental animals were tested for behaviagrs 6h
Thehexpemendpbaatiinghs scess: tisted ter thahasdges Sbrand AW after

met hod with npdifications Criteria; 1, The,tail .
OpREAtiOR 2REONGIREEEP t o BiselarEOR fho mﬁ@ado.\iv}e%%%?dﬂj ¢pdions.

@:re]' ﬁﬁ T 1 5 W TETRL OReLys (o FRie of
T TN Tl e
%Fle g)f;tdg?c{' SLdfreticR! & afs c%r fl‘afzsﬂ_@@l&?'lme)&@@ﬁ elbow

ane and 1ts ders were pushed to

utnﬂgxpcﬁfos?{dtﬁd‘élr MAEdisPon i theecdkntraRsesilafee-limb opposite to
Equi val'ency and strong reS|stance in both sides was

tl€ ¥prREatian Sideagubreddactli €@ Mher esimabmes pladedeon a plane, -
contral ateral side was scored as 1. 3) Both forelinbs
aofl ttse shaulderse vipdrac paisbrdwie ethgawppassteoiss egatéon tige check
nmuscul ar tension. Equival ency and strong tension in
rbsistandaldsquivalency and strong resistance in both sides was scored
as 0, and reduction in resistance in the contralateral side was scored as
1. ® Both forelimbs of the rat were placed on wire gauze to observe
the muscular tension. Equivalency and strong tension in both sides
was scored as 0, and reduction in muscular tension in the contralateral
forelimb was scored as 1. @ The tail of the rat was pulled up, and the
animal exhibiting incessant rotations in the direction opposite to the
operation side was scored as 1. According to the criteria above, the
full score is 4, and the higher the score is, the more serious the
behavior disorder of the animal is.
1.4. Determination of cerebral infarct size
After behavior assessment, the animals were decapitated to remove

the brains. The olfactory bulb, cerebellum and lower brain stem were
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was scored as 0, and reduction in nuscul ar tension in
the contralateral forelinb was scored as 1. (r) The
tail of the rat was pull-ed up, and the ani nal
exhibiting incessant rotations in the direction
opposiite to the aqperation side wa cored as 1..
reRpeuedh A (B TREIBR G IRR MOV YR 5 FONINAsesions below
he h her the score | t.he
4Bonbhe Slidis or et “Phbedmdl® sl SPore T astaining
f.cer nf r
sgl a%?ﬁaptal' 8" feah 7o, LHEL S EM RIAPTT AR water
(RlEn8ty pet & hnbyia@glﬁfssn%w;p fflfoleehy HhelBafibAn dark

remal fii ng part Whs cut

aP?V@aﬁorZﬂMl N§H gﬁ' Me s@cﬁon-gh\%eﬁé@ltdr%%rﬂéﬁrﬁ‘]to a solution

I mredi at placed into a TTC stalning solution

of qfﬁ%ﬂbﬁhﬁﬁie’nﬁm 4dTifeuthtdd ninl dhik KIHPDIh and fwat @kining,

(bal ance) per '5 ml staining solution), followed by

tHeneopaidobremitc de¢ds vadre3résd Qedﬁ@mdnthél'halﬁradthé areas were
sections were transferred into a sol ution

whied. ot hral ddinged tisanes iwerdaneefully dallected m weigheer The

staining, the non-ischemc areas were rose red, and
exteati of mebtalarrefascnenewa\shexeressnd ahia arcertags (%) of
were carefully coll ect i.ghed. The,K extent of
lrbféaceusﬁiarlssw dectheon rgﬁ%ﬁelaaa% anpHseriva adfected
#Bfracted tissue to the wei ght of total brain and
S‘éks% 58tthe affected side of brain. 2. Effect of

e O
o0 S SELE TRl (o2 T sbove )
2T1h9GF@iB;§ Vel o s18Gaphd %SQeﬂf‘n@ nfé theyd soRekal 'a%@»veaﬁd

braln were renoved and separated into | eft and

2r2 thatehﬁﬂirmi‘tﬂi of.whidrteunteapén brain tissues

The rats were decapitated 24 h after operation, and the brain were
removed and separated into left and right hemispheres. Filter paper
was used to blot surface and the wet weight of each hemisphere was
weighed, respectively. Then, drying of the brain tissues at 105°C was
performed for 48h followed by accurate weighing of the dry weight.
The water content of the brain was calculated according to the
following formula:

Water content of brain = (wet weight- dry weight)/ wet weightx100%
3. Statistical Analysis
The experimental data were expressed asx+s. The results were
analysed using SPSS software and t-test was used to perform
comparison among groups.

II. Results

1. Effect of timosaponin BII on neurological symptoms and cerebral
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was used to bl ot surface and the wet weight of each

hem sphere was wei ghed, respectively. Then, drying of

the brain tissues at 105 C was perfornmed for 48h

foll owed by accurate wei ghing of the dry weight. The
_water content of the brain was cal cul ated according to
infaect sigelwmddiacargbral aateny doombesisfrabs ai n = (wet
wei ght- dry weight)/ _wet wejghtx 100% 3. Statistical
Thadegults argeshorgarinnbably 40hdglBre expressed as xs .

The resu wer e . anal ysed ing SPSS software and
Tabftedr T Teon! (HIGRRPORM UgA SIS ISRR Groapams and
L. Results 1. Effect,,of ti aponin Bll on . _
 cushira[ AP slinal pidR pke RO S g Bl i rays (i)
1.ddl e cerebral arftery thronbosis. rats The results, .
ar&%hown in [%fﬂge 4-1 be‘feds\}?ral?'gﬁf“e@?ﬁl-zf. Ef f ect Ngfrological
A S e s TR Y
(x asb; c’Gr(; : |_.inf %r%y | ze
wp,/psag cere
neur ol ogi cal eg Egsyrrpt oﬁ?rglngaggc hrie ¢ rrtﬁgff(é) percht age 24h
percentage to 6h 24h 1o 4863k, Pratdaffgcted side (|%
(%9 Sham operatign 0[O0 0.08 0.17 12 0 0 0.29 0.39
MCAT nodel 4.58 8.|76 2. 73¢(%)55 12 1.(%9" 2.98 1.01 0./52
Hydergine 1]98 3. 75 1|91 1.55
Sham-operation 0 0 0.08 0.17
- 12 | +0 +0 +0.29 +0.39
MCAT model 4.58 8.76 2.73 2.55
- 12 | £1.59* +2.9844 +1.01** | +0.52**
Hydergine 1.98 3.75 1.91 1.55
0.6 11 | +0.72" +1.38" +0.83 +0.69"
-Timosaponin BII 3.27 6.35 2.08 2.08
10 12 | £1.74 +3.39 +0.67 +0.79
Timosaponin BII 2.92 5.37 1.82 2.00
20 11 | +1.20° +2.20° +0.75" +0.45
Timosaponin BIL, 1.99 3.88 1.50 1.90
40 10 | +1.20" +2.38" +0.71"" +0.74"

“P<0.01 vs. the

Notes: **P<0.01 vs. sham-operation group; P<0.05,
model group.

The results indicate that as compared with the sham-operation group,
animals of MCAT model group and each administration groups
exhibited infarction focus and hemiplegia like symptoms to various
extents. Timosaponin BII at 20mg/kg and 40mg/kg significantly
the cerebral infarct

reduced size and ameliorate neurological



0.6 11 0.72** 1.38** 0.83* 0.69** Tinosaponin BlIl 3.27
6.35 2.08 2.08 10 12 1.74 3.39 0.67 0.79 Tinosaponin
BIl 2.92 5.37 1.82 2.00 20 11 1.20* 2.20* 0.75* 0.45*
Ti rosaponin Bll. 1.99 3. 88 1 50 1.90 40 10 1.20**
2.38** Q. 71** 74 t 0 ham oper ati on
QQFBdﬁnS“ﬁd®Qﬂ? ghe% géﬁ'group. The
results indicate that as conpared with the
sham operation group, animls of MCAT nodel group and

2 S e B L A A QR I B, Rt f‘ﬂsgpfl&tfhf@ “Slos%%% in
4 RS B8RRI Arferd! F O SHs AMCIRTY il > om 1L Bant Y

| I P<0.0
TRE=GLR' Gete sHoWATH) THbIE TGN 8 S (005 ent
T?Blebﬁ)@ NEffss ltﬁstlh[bs o‘i'ﬁhQBHeéﬁkiKléieraddrﬁEMt 'iﬂftﬁﬁm)f’els%ues

rats The results were shown in Table 4-2 bel ow.
inlgilde 14 c@retfdlegtenf tHiombepeniMBAT)aatywpkers cont ent

T orarm tTSSues T n i ddfre cerebral artery tnronbosi s
(MCAT) rats (x s ) Water cont anhte@fcownerofcwmntcoﬁfem of
Dosage Group n upgfafgected affected ( ng/kg )

Gheup sphere (% heni sphere H% (Shifeerder at i onffected
79.600. 49 79. 590 (4Bg/kg)

hemisphere (%) hemisphere (%)

Sham-operation - 12 79.60+0.49 79.59+0.48

MCAT model - 12 79.54+0.80 81.12+0.90**
Nimodipine 12 12 79.44+0.41 80.37+0.73*
Timosapoﬁin BII 10 12 79.51+0.57 80.52+0.69
Timosaponin BII 20 12 79.41+0.38 80.46+0.79
Timosaponin Bl 40 12 79.47+0.44 80.15+0.99*

Notes: “*P<0.01 vs. the sham-operation group; P<0.05 vs. the model
group.

As indicated in the table above, timosaponin BII at 40mg/kd
significantly lowered the water content in the affected hemisphere and

ameliorated cerebral edema in model rats (P<0.05).

Discussion and Summary

Middle cerebral artery thrombosis model is a common animal model
of focal cerebral ischemia, which objectively simulates clinical
circumstance of cerebral infarction in middle cerebral artery, with

advantages of easy control for local conditions and replication,
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80.520.69 Tinmpsaponin BIT 20 12 79.410. 38 80. 460. 79

Ti mosaponin Bl 40 12 79.470. 44 80.150.99* Notes:

P<0.01 vs. the shamoperation group, *P<0.05 vs. the
sinuidatity gtoouthe Amumei ot etinicalt reerehrdle azmxp}@xy and fixed

ti nosaponin Bll at 40ng/kd  significantl mFred t he
logation obrtheombius. the the fresulig sPRepie 24hqatter operation,

anel j or at cerebral edenma in nodel rats (P<O.
ﬂﬂéﬁlﬁﬁﬁoﬁi&néygmﬁ%%/ I‘W@Eﬁ?’éec@r eEN%FIeraPéEFe;ﬂt ™ cerebral

PSS P AT T BH g 2 € Yoing
f

b S M LS e o

ti RS p%lm{x% Qtf%bmgﬁg ﬁﬂd)réﬁ) %gf’(l) ﬁffcarfltg' reduced

S|m ari se of

c%’t’#ﬂ;rgl ’Z(jﬂfarlc‘?caﬁiz%n thr?ﬁ%}l‘t‘ératés hEﬁré &515 Ssg%toms

after operat’ion em plegi a syrrp

(P@GYO@PQOO(M)ABIA\QIdxﬁ%hﬂryt ag &ﬁhgﬁ’feﬁd withftﬂ@QﬁbaeBlgiﬁup,
and nmarked cerebral infarction (by TTC staining) were

enhser y€dcerdbraloradenes i tthmosepsham Bperdlmgrkgr grqup was
ti nosaponin Bll at 20ng/ kg and 40ngy/ kg group
sigingfichhtantdduaeeld (B€0.0 Ter Ebe alesuhs anuggesit zdatitbe drug has
anmel i orate neurol ogi cal synmptons (P<0.05,P<0.0 1 ).
prafgictivenedfieyt ageindngahemigiacnebral iwguey. group,
extent of cerebral edema in tinosaponin Bll 40ny/ kg
group was significantly reduced (P<0.05). The results
suggest .that the drug has protective effect against
Ei"é‘%ﬂ@i?g cerebral injury.

Effect of timosaponin BII on hemorheology in acute .blood
stagnation model rats |

I. Method

1. Grouping and dosing

The experimental animals were randomly divided into 6 groups based
on weight, i.e. model group, normal control group, nimodipine
(12mg/kg) group, timosaponin BII 10mg/kg group, 20mg/kg group
and 40mg/kg group. Continuous administration of the drugs by
gavage was performed for 5 days with daily volume of Sml/kg. The
normal control group and the model group were given the same
volume of a 0.5% CMC solution.

2. Modelling method

MAO Teng-min’s methods were modified to prepare the model. Rats
were subéutaneously injected with 0.8mg/kg adrenaline twice at lh
and Sh after administration on the fifth day, and were placed into

ice-water at 4°C for 5min at 2h after the first injection of adrenaline.
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Exanple 2 Effect of tinosaponin BlIl on henorheol ogy in.
acute bl ood stagnation nodel rats 1. Method 1.
Groupi ng and dosi ng The experinental aninmals were
randomy divided into 6 groups based on weight, i.e.
nodel group, normal control group, ninodipine
3 ( dasgssmengoduphole bbead@midhpBisma orgg &gy tigsoup,
20mg/ kg group . and 40ng/ kg grqup. nt.i nyous :
Ragsri weka @aﬁﬁaﬁheérzetdhg’ymrugépwto ajyeadenpef t ffpeghloral

adratolD 4SaUsE hAD SHET HBadRs LRSI Sighy BHoPRevas drawn
TR S PSR, i I BT R o
o PP SPSPARL o RO o
o) DSy o8 bl isEoucistia 48 high

(2@09112,' inpRId18- gm'éy,sr@wt (95 'Wah@ JRheod SNyl shleds Meates. In

viscoSities Rats were anaesthéetized by iIntraperitoneal

additesh, antiebagOlatel! blcd wadcaharifupeibat KI)00Mpmffoer§min
the last adm nistration. Blood was drawn fromcarotid
tanti eldy pbawina rasatted supematdheqrad i Al &filplasma was test for

anticoagul ated bl ood,was tested in a blood viscometer

pasimahdbeosity @bd 00Scania blord visgemstei.ed by bl ood
viscosity tested at _high (200S-'",), m dgl gE(BOS,-Z ),
4 BietessingtigRdof enythrecytesaggregatier andndetoramabidiy

RS hahe L SRS, G50 B SSRUAR Lo addec
' agﬁb%@g&fi ﬁ%ﬁ'ﬁélegzlﬁyf °A S%rr?fg’ B Y I Wast®Ried' th an
erythrocyte aggregation/deformability tester, and erythrocyte
deformability was expressed as maximal erythrocyte deformation
index and area under curve (SSS). Another 0.8ml of anticoagulated
blood was tested in an erythrocyte aggregation/deformability tester,
and erythrocyte aggregation was expressed as maximal erythrocyte
aggregation index (MAXD) and area under curve (SSS).

5. Statistical Analysis

The experimental data were expressed asxts. The results were
analysed using SPSS software and t-test was used to perform
comparison among groups.

I1. Results

1. Effect of timosaponin BII on whole blood and plasma viscosities
in 'écute blood stagnation model rats

The results are shown in Table 10-1 below.



4. Determ nation of erythrocyte aggregati on and
deformability To 40l of heparinized blood, I m of
deformi ng sol ution was added and m xed thoroughly. A
sanple of 0.8 m was tested in an erythrocyte

ag;;e(riegati on/deformability tester, and erythrocyte
TabledOrdbi Effegt vefs tuxpseperin Bllvani veholsr plopdcgnd plasma

deformation index and area under, curve (SSS). Anot her
VigCoAitiey llhﬁﬁpg‘ogg@@&tsé%gn%m@adn%§ff%’§t@diis an

erythrocyte aggregation/deformability tester, and
erythrocyte aggregation was exphSfehdsisdvexy Mal Plasma
eryt hr ocyPesagaggr egat- i o

Group cyrve (SSS). 5. Statistical Analysis The experinmental Viscosity
dat a wer eM8¥8ressed a<08s’'s .3(]8‘1% ressi'ts werets’

anal élSEd using SPSS _softvware and-t-test vas-used-to (IOOS-I)

perform conparison anong groups. |l. Results 1.
Blank coptrgbt of - ti npsapdhi n B on #dl e bl¥¥cd and pt*a&ha 133

viscosities in acut ef%ltﬂggdlggqggati ori deel Li?‘{eg“l-rhe £0.11

results are shown in el ow™ 112 Ta 0-1.

Effect of ti m)sap?{ﬂ n ﬁEﬂsl on \Mggl e bllcg%q and p{la&rra 1.53
viscosities in acute bl'ood stagnati on"nodel rats (x s

) Wol e blood viscosity Bhasnmg, (POsags GroUp Niyp 642  +0.1120
viscosity ng/kg 200S "' 30S-1 5S'I is-1 (100S 1 _

Bl ank conjzol - 13 3. 8ls5. 42 $Q734 25274 1.33 3042 1.41
Nimodigin@O 1.41 4. 64 0.11

Model

+0.55* +0.92* +2,58%* +8.74* +0.14*

Timosaponin BII . 10 10 4.45 6.10 11.02 27.03 1.40
.i0.71 +0.85**  +]1.38** T 14,64%% +0.10**

Timosaponin BII 20 13 4.49 6.55 12.91 33.13 1.36
+0.70 +0.93* +1.82% +5.70* +0.10**

Timosaponin BII 40 12 4.42 6.45 12.46 31.21 1.38
- £0.38* | ¥0.60** +1.33** +4.29%* £0.12**

Notes: “*P<0.01 vs. the blank control group; *P<0.05, " "P<0.01 vs.
the model group.

The results indicate that as compared with the normal control group,
whole blood and plasma viscosities significantly increased in blood
stagnation model rats at 24h after modelling (P<0.01). Timosaponin
BII at 10mg/kg, 20mg/kg and 40mg/kg significantly lowered whole
blood and plasma viscosities at high, middle and low shear rates in

model rats (P<0.05, P<0.01).

2. Effect of timosaponin BII on erythrocyte aggregation and



Model - 14 5.05 7.56 15.52 41.48 1.53 0.74 1.18 3.28

11.64 0.1111 12 12 4.51 6.47 12.34 30.45 1.41

Ni nodi pi ne 0.55* 0.92* 2.58** 8.74* 0.14* Ti nosaponin

Bl 10 10 4.45 6.10 11.02 27.03 1.40 0.71 0.85**

1.38** 4.64** 0.10** Tinosaponin Bll 20 13 4.49 6.55
déforanadailitg in. BouteObleo d s¥3gnatsor nsodek rots o

Ti nrosaponin Bll 40 12 4,42 6.45 12.46 31.21 1.38 0.38*
Tbeeesults @g*shayvpgn-TabheohO-2 bploas: P<0.01 vs. the

bl ank control group; *P<0,05  * *P<0,01 vs. the nndel
Tab .-ZT%{fs@fs@fttsmpﬁapeat %Maen ssytyesate fagresating and

nor mal. .control group, ol e bl ood d pl asm
4 QT M aeerbfind Flrtnator Sodedls (s )

stagnati on nodel rats at 24h_after nodelling (P<0.01).

Ti nosaponin Bl at 10ng/ kg, EROREPREeand 40ny/ Kerythrocyte

signi fi carésageower ed whol e bl ood..and pl asma .
Grouwi scosities at hight middle 2gReEaPRpoay oo odefogmability

model rat dM@ke) 05, P<0.01). 2. Effect of tinobsaponin

Bl I on erythrocyte aggr Y&XBn an8S 13 def MAe¥P! i t ySSS

TN acut e plood stagnatlon nbdel rats 1The results are
BlankSQemwkrol N Tabl e 10-21Pel ops2 Tabl e 9992. Ef f @ctl of 365.02

ti nosaponin BlIl on erythrocyte aggregation and

deformability in acute bk®@dd st agsdfidGn noddl.03 ats (%20.48
s ) Erythrocyte Erythrocyte Dosage

Model 14 0.89 176.52 0.69 - 349.22
+0.11°%  £19.74°%%  +0.02° +10.594
Nimodipine 12 12 0.80 160.38 0.70 353.92
+0.09* +16.50* +0.03 +15.83
Timosaponin 10 10 0.94 186.67 0.72 363.88
BII +0.14 +28.85 +0.05 +19.58"
Timosaponin 20 13 0.81 163.04 0.71 363.97
BII +0.26 +50.23 +0.05 +27.87
Timosaponin 40 12 0.76 152.78 0.73 374.26
BII +(0.14* +28.11% +0.03** +15.82%*

Notes: “P<0.05, “*P<0.01 vs. the blank control group; *P<0.05,
**P<0.01 vs. the model group.

Thé results indicate that as compared with the blank control group,
blood stagnation model rats showed significant increased erythrocyte
aggregation index and decreased erythrocyte deformability index
(P<0.05, P<0.01.) at 24h after modelling. As compared with the
model rats, rats in timosaponin BII 40mg/kg group showed significant

increase in erythrocyte deformability index and decrease in



Group n aggregation deformability (ng/kg) MAXD SS
MAXDI SSS Blank Control - 13 0.52 94.97 0.71 365.02
0.13 25.97 0.03 20.48 Model - 14 0.89 176.52 0.69
349.22 0.1111 19.74 0.02 10.59 Ni nodi pine 12 12 0. 80
160. 38 0.70 353.92 0.09* 16.50* 0.03 15.83
erpithoeeyicnd ggEgat o index §8<6709, 1?503@13) 88 BIT 0.14
28.85 0.05 19.58 Tinpbsaponin 20 13 0.81 163.04 0.71
THeDispusgiom @b Syanp Ky 05 27.87 Ti nosaponi n 40 12
0.76.,152.78 0.73 374.26 BIT Q. 14* 1 .
HeslgiodRgp e s aL\SﬁkQ?C@SCOﬁQGrrb‘fgv?lo?ﬂengl“gﬁx agErFgption,

**P<

FRQURRLIY i 9 o bR el bt B TRIRy P HProl€ological
|gn|1f%lrsgg é‘fpas QJhO(ﬁg &%E%g;&?g@ﬁ'cogﬁ PIBOHED sgemﬁc

i ¢ant | ncr ease aggr g tifon 1 nd
PR EST ASO (D1o8mgy Sge
pAdibAtst Eﬁffe'mfée'frélﬁt fschiedh it bBrébr@S%@@@Iﬁrndﬁ'ebséofm{e}?@fore

group showed Significant increase in erythrocyte

irpfov ermleinkd try hlend@phemid%gﬁmcﬂasien lectdasy yf ilocytviscosity
aggregation index (P<O P<0. 01 I11. Discussion

andd SupthaogyHenoepgodgayon,s aamsdi e easace ofi ngrptlootyte
fluidity, aggregation,
deformability, are crucial in prevention and treatment of ischemic
cerebrovascular disease. In our study, rats were subcutaneously
injected with a large dose of adrenaline to simulate anger and anxious
status and were placed in ice water to simulate chill status. In this way,
an acute blood stagnation model with features of viscous, thick,
‘coagulated and aggregated blood was replicated. From the results it is
shown that timosaponin BII could significantly inhibit erythrocyte
aggregation, increase erythrocyte deformability and reduce whole
blood and plasma viscosities at high, middle and low shear rats in

acute blood stagnation model rats, suggesting that the drug can

significant improve the hemorheology.

Example 3

Effect of Timosaponin BII on inflammatory-factors in brain
tissues in cerebral ischemia-reperfusion rats

The embolic thread method was employed in the preparation of
cerebral ischemia-reperfusion rat model, and ELISA was used to
determine the levels of IL-1B, TNF-a, IL-10 and TGF-f in each group
so as to investigate the protective effect of timosaponin BII on
inflammatory factors in cerebral ischemia-reperfusion model rats.
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coagul ability and blood cell deformability.

Henor heol ogi cal paraneters such as whol e bl ood

specific viscosity, plasma specific viscosity,

erythrocyte aggregati on i ndex and fibrinogen may

change in patients suffering fromischemc
I.chretivosl/ascul ar di sease. Therefore, inprovenents in

henor heol ogy, including decrease of blood viscosity
1 afor aarpintg aayi dOng egation, and increase of

Thirats sxderangamisehuied i) 6 bé"rfsﬁ&%%aﬁ@%ﬁd Ghokady Whight,
i ParthE slin-0Pe S ardhe’ U O0ER diate, aRlEFUERRYL L 2 Datke)
A R RN e
»\)@réhfofr g‘iﬁs Withvh Se2¢svc. hR%gs 0 rom : @bﬁ@sa@e used for

grega was replicate ults i1t

ei(ﬁ% | ta'f?ér t2 ”%?/lonb'&sﬁ\}at?&w dnd 9 §ingantContinuous

t erythrocyte “aggregation, increase erythrocyte

adefiaistedribh tof arddregdi by ge “kdsopdrf@mdidﬂ fsims days with

viscosities at high, mddlie and | ow shear rats in
aadailg bbhotesbdghatmldag. rTﬂ"dimI shatrs-opevafgent gr@up had t inedel
drug can significant inprove the henorheol og
gz ere3gifenedte sEmTivadsaponia (B|5|%6MCns¢lamm onge a day.
factors in brain tlssues in cerebral
Th@cﬂpmaélmépw waroedr avs ongeheup After drvgadminisbation in
was enpl oye r}b preparation of cerebral
the graming; ﬁ‘éc daYat nodel, and ELI SA was used to
2 & n]ne t he Le els of IL-1 13, TNF-a, IL-10 and
TEodgllingmethgfo n so as to investigate the

VPB4 B M ERBECPUALR) Moa Ll PR i
ddscribed®bPOK oizumi and Nagasawa. Rats were anesthetised by
intraperitoneal (ip) injection with 10% chloral hydrate at 0.35g/kg and
were fixed in supine position. After local sterilization, the operation
began. The right common carotid artery (CCA), right internal carotid
artery (ICA) and external carotid artery (ECA) were separated and
threads were embedded for future use. The ECA and CCA were
ligated. Soon after the distal end of the ICA was closed by an artery
clamp, a incision was made at the bifurcation of the ECA and ICA,
and one nylon thread with one end heated to become bulb-shaped
(0.25mm in diameter, marked at 2cm from the bulb end, and the
anterior end of the embolic thread was treated with paraffin for future
use) was inserted. After the thread was inserted into the ICA, the
thread and the ICA inlet were slightly ligated, and then the artery
clamp was released. The nylon thread was inserted further into the

ICA and was slightly withdrawn when there was a little resistance,
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1. G ouping and dosing The rats were randonly divi ded
into 6 groups based on body weight, i.e. the

sham operati on group, nodel group, ninodipine

(12mg/ kg) group, tinosaponin BlIl 10nmg/ kg group and
40mg/ kg group. Al drugs were fornulated with

untibviiMecached the edepthyraflimbomite 1§ 840fmm exqratsingnMCA
after 2 days' observation, and raising. Continyous )
obstihptionrand hiense esrebaaliissheynigavblye inked ywas fligated again,
for 5 d i th .dai | I 10m / kg. Th .
|eSRARE obebal P 10w, taaacn gL Ge o o Tt og 4 sk were
sRFd ABA T relh Wedn S e BpeTarnp B Ygith Eéhtamicin
i strati . ¢ . ¢ £ .
sqat o o Rt Mot adiicaRenfs thab g Ad plef Beny putled
. I q . b . .
b, ARAE, (e, PUEE BHBfce JERIME Hor MEN EtiBerfilon.
T(n'ugz thel ﬁﬁ%dél'l‘i ‘g Wad Qatplaeal 1Y thétshath-Opadidid group,
an wer e |xe(§1 n supi ne position. After | ocal

ofihe HdHt IO Rvad tégf&?,f\_ﬂttmﬁb ihEi@aon andethreadtinsatiom The
carotid artery ( ), right internal carotid artery

idIG&ornoeiterihe Bhaafteatiod iisclaemed, yarintAy thet sheepad atges of
and threads were enbedded for future use. The ECA and

cQkalwieeal foxpdimb. tvemoingf walkinge adbendlineadcioukanepath or
| CA was closed by an artery clanp,. a incision was

fathig dowrhin Bi cantralatoral glireerdormrhdadvallbang ware emeluded.

nylon thread with one end heated to beco bul b- shaped
A(rnrrzagﬁﬁgaﬁ%ddan@t ShOWKIORE I BS RIMEFS HH hANSENSCHHE after
3ﬁnd t he ﬁfnﬁi,e ior end of the enbolic thread was

r¥&ted X6y e‘ixaraffi n for future use) was inserted.

S i B AR 0, 10 1, L0
'I*}\A}Légré}rﬁgrgc}lt@;d ﬁuért ec?a'ﬁ?tndt’t’gét Ezﬂ efeed- isthend! amd I BRdafter
reperfusion. The olfactory bulb, cerebellum and low brain stem were
removed and the rest of the right hemisphere was homogenized in
normal saline at 4°C to a concentration of 10%.
4. ELISA assays for IL-1p, TNF-a, IL-10 and TGF-
(1) Establishment of standard curve
Eight standard wells were established, and each was added 100ul
of sample dilution solution. To the first well was added 100ul of
standard, mixed well, and then 100ul was pipetted to the second
well. This double diluting process was repeated until the se\}enth
well. Finally, 100ul was pipetted from the seventh well and
discardéd so that the volume in each well was 100ul. The eighth
well served as the blank control.
(2) Loading
150ul of sample was added to each sample well.
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1 CA and was slightly withdrawmm when there was a little
resistance, 16 until it reached the depth of about

18. 5+0. 5mm causi ng MCA obstruction and hence

cerebral -ischema. The inlet was |igated again,

leaving | cmlong nylon thread outside. The nuscles

aifd) Skhe reectonsplate edtas anik¢deve At andvgrlacedjacd @d for 120
intraperitoneally with gentamcin sulfate at

Omim./ per rat. After 3h, the thread end was gently

pul led outwards until there was resistance, |eading

t ¢4 MPAarep@shiBgon. Thus, the nodel ling was

O St PSSP B Sotion
[ [ . T [ [ [ ia: 3h af h
| SR, ahd-alrd S S RUSEbEPERS of “cont lrfau ateral
Forel b twi stine. el ki . ( _ '
ST P 0 A U, LRt rng
}Aﬁlolfﬁﬂ'gnv‘%?ﬁ f%&éfﬁqg%a? @'Péé@d st Batedigh At show

ese Sighs or were st unconsci'ous after ~ 3h were

e WPhEPREALKROf tissue honpbgenates The
a)rgigpraqﬁgpev\e“fag ollegaplétate e3h after ischem a and 21h-

af(7§r Tor e usednwadheaddddRct OOyl by tan caiphakl oo aipdted
| ow brain. stemwere renoved and the rest of the right
hemtniwdy evessngosobsivr etd the rmamalwm:pnmecatatM% ¢ for
a concentration of 10% 4. ELISA assays for |L-1(3,
TNPmjnlL-10 and TGF-(3 (1) Establishment of standard
curve Eight standard wells were established, and each
wd$) datel wasbung: see gopiee dil ution sol ution. To the
first well was added Oul. of standard, m xed well, |
ar(ggtﬂéﬁafbm}(le”v\&@qu%gqcf 100ub ofiia subsate weaking selytion,

SR Bt 09 BRSSPSR R bl ey
W?ll-'())&f'fii each well was added 1 drop of a stop solution and was
mixed well. |
(11) The absorbance at 492nm was read.
5 Result calculation
Calculation was done after subtracting the blank value from all OD
values. The OD values for the standard at 1000, 500_, 250, 125, 62, 31,
16, and 0 PG/ml Were plotted on a semi-log paper, to obtain a standard
curve. The level of the corresponding inflammatory factor could be
determined from the standard curve based on the OD value of the
sample. | |
6. Statistical Analysis
The experimental data were expressed asx+s. The results .were
analyzed using SPSS software and t-test was used to perform
comparison among groups.

I1. Results



di scarded so that the volunme in each well was 100ul .

The eighth well served as the blank control. (2)

Loadi ng 150ul of sanple was added to each sanple well.

17 (3) The reaction plate was m xed wel| and pl aced at

37 for 120 mn. (4) Plate washing The reaction plate
Effectt abrBimosapeasheBIbi oh inflammatorytfantors-ih cerebral
times, and blotted with filter paper. (5) To each well
isehe minreepsofiusiom nats rst antibody working sol ution, -

d th I I d f 0
Talet Pt ol Tubons ot TN oo PSSk HEDTNF-o,
bad Ki I d
Tkl & GBI GinFperbiSioaloRRF CTay P ate

washi ng: ' see above (9) To each vveII vvas added 100ul

I aei da k at 37 for 1 ) — To e vveII
mgs ggded 1 '8¢ of a st ogL ut i on(féII)dI‘ was ?IﬁIIQ TGF-p
TPUP(11) The;!absorﬂancegat/ @92nm(§g]§nlr)ead ng/?nl) (Pg/ml)

subtracting the blank val % rom al I759(C)11§t val g%EtsThe 12.89+

for the st ndar 1000, 250
Shagfo\b@Iag% and 0 PG ni %vvere Blotted oy ggsem -1 pgs paper 4 51

to obtain a standard curve. The level of the
correspondi ng i nfl amrat or yofgggt or cguisd- be 16.75+ 17.69+

Model - 8
0.74 %% 0.70%4 3.45%% 2.84%
9.01% 7.92+ 4,98+ 12.01+
Nimodipine 12 8 '
0.81** 0.56* 3.54%* 2.54%x
9.70+ 8.44+ 14.49+ 12.70+
Timosaponin BII 10 8
0.30%* 0.62 11.78 3.57*
. 7.98+ . 7.65+ 11.19+ 10.30+
Timosaponin BII 40 8
0.80** 0.61** 5.16% 3.79**

Notes: “P<0.05, ““P<0.01 vs. the sham-operation group;
"P<0.05,"P<0.01 vs. the model group

The experimental results indicated that as compared with the
sham-operation group, the levels of pro-inflammatory factors IL-1
and TNF-a in brain tissue of cerebral ischemia-reperfusion model rats
significantly increased, -and the levels of protective inflammatory
factors IL-10 and TGF-B also increased significantly, and the
differences were statistically significant. Positive control of
Nimodipine and timosaponin BII at 40mg/kg significantly reduced the

levels of these inflammatory factors and thus had obvious protective



determ ned fromthe standard curve based on the OD
value of the sanple. 6. Statistical Analysis The
experinmental data were expressed as rs. The results
were analyzed using SPSS software and t-test was used
to perform conparison anong groups. Il. Results 18
efifééscin dhe Tinflzsapmtion Besponsésnin asclutroia-repetfosson model
cerebral ischem a-reperfusion rats Table. Effect of
rats.mosaponin Bl on |levels of IL-10, TNF-a, |[L-10 and
TG-R in ischem a-reperfusion rats (zs) Dosage |L-1(3
TNFa IL-10 TG~-1i Goup n ng/kg (Pg/m) (Pg/m)
(Pg/m) (Pg/m) 9.42 7.91 3.55 12.89 Shanmtoperati on
- 80.94 0.36 3.03 4.51 10.95 8.74 16.75 17.69 Model
- 80.74 0.70 3.45 2.84 9.01 7.92 4.98 12.01
Ni modi pine 12 8 0.81** 0.56* 3.54** 2.54** 9,70 8.44
14.49 12.70 Tinosaponin BlIl 10 8 0.30** 0.62 11.78
3.57*
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7.98 7.65 11.19 10.30 Tinosaponin BIl 40 8 0.80**
0.61** 5. 16* 3.79** Notes: "'P<0.05, ''P<0.01 vs. the
sham operati on group; *P<0.05,**P<0.01 vs. the node
group The experinental results indicated that as
conpared with the shamoperation group, the |levels of
Glaomisnf | ammatory factors IL-1 R and TNF-a in brain

ti ssue of cerebral ischem a-reperfusjon del (g
Lsilgse fofcaimpyaporiteBHdin 8¢ PREPREAFEIL Off 2pmrEeament or

pigc?élk(?“?%a&m prefé‘ﬁ%h?éﬁér%a%&«ré‘%hé Stk o Rsb sl 1 y
P N
2; LR ab Ao saponin By Bngdors Bief, Bhifcdf zed dn that

'eﬁéﬁsﬁz U SRS A PR 7 : ord s bad

responses in ischem a-reperfusion nodel rats. 20
Clainms: 1. Use of tinobsaponin BlIl in the preparation
of a nmedi canent or product for the prevention or
treatment of stroke (apoplexy). 2. Use of Tinbsaponin
BIT according to claim 1, characterized in that the
purity of Tinmosaponin Bll is >90% 21
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