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Another objective of the present invention is to provide a use of the salvianolic
40 acid L in the preparation of a medicament for freating cardiovascular diseases.



20 Hz), 86.22 (1H, d, J=16.0 Hz), 56.68 (1H, s), 86.55 (2H, d, J=8.0
Hz), 5 6.58(1H, d, J=2.0 Hz), 5 6.69(1H, d, J=8.0 Hz), 5 6.54(1H, dd,
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take place on its spectral data, but various kinds of isoners
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5Conventional nethod for preparing tablets conprises conbining the
salvianolic acid L of the present invention with one or nore kinds of
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7.59 1H
( etc. Most pre the preparations are in the form of tablets.

Among these desirable preparations, said oral preparations can contain

20 commonly-used excipient, binding agent, bulking—agent, diluent, tablet—pressing
agent, lubricant, disintegrating agent, colorants, flavoring—agent and wetting—agent,
and if necessary, the tablets can be coated.

Preferable examples of said excipient include lactose, D—mannitol, D-sorbitol, starch
{such as o -starch), dextrin, crystalline cellulose, low—substituted hydroxypropyl

25 cellulose, sodium carboxymethyl cellulose, arabic gum, amylopectin, light anhydrous
silicic acid, synthetic aluminum silicate or magnesium aluminum silicate etc.

Preferable examples of said lubricant include magnesium stearate, calcium stearate,
talcum powder and silica gel etc.

Preferable examples of said binding agent include a—starch, sucrose, gelatin, arabic
30 gum, methylcellulose, carboxymethyl cellulose, sodium carboxymethyl cellulose,

crystalline cellulose, sugar, D-mannitol, trehalose, dextrin, amylopectin,

hydroxypropyl cellulose, hydroxypropyl methyl cellulose, pyrrolidone etc.

Preferable examples of said disintegrating agent include lactose, sugar, starch,
carboxymethyl cellulose, calcium carboxymethyl cellulose, aminoalkyl sodium,

35 sodium carboxymethyl starch, light anhydrous silicic acid, low-substituted
hydroxypropyl cellulose etc.

Preferable examples of said coating agent include hydroxypropyl methyl celiulose,
hydroxypropyl cellulose, ethyl cellulose, carboxymethyl cellulose, polyvinyl alcohol
etc.

40 Preferable examples of said colorant include water—soluble edible tartrazine dye (food
dye such as edible red No.2 and No.3, edible yellow No.4 and No.5, edible blue No.1
and No.2); water—insoluble lake colors (such as aluminum salt of the
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Preferable examples of said sweetening—agent include saccharin sodium,
glycyrrhetinic acid, aspartame and stevioside etc.

Conventional method for preparing tablets comprises combining the salvianolic acid L
of the present invention with one or more kinds of pharmaceutically acceptable
excipient, and then being pressed or being molded.

Besides, the salvianolic acid L of the present invention can also be formulated into
oral liquid preparations, for instance, water—soluble or oil-soluble suspensions,
solutions, emulsions, syrups, etc. The salvianolic acid L of the present invention can
also be prepared into a dry product, re~-blended with water or other suitable carriers
before use. This sort of liguid preparations contain conventional additives, including
suspending—agent, such as sorbitol syrup, methylcellulose, glucose/syrup, gelatin,
hydroxyethyl cellulose, carboxymethyl cellulose, aluminum stearate gel or
hydrogenated edible fat; emulsifying—agent, such as lecithin, sorbitan monoleate or
arabic gum; non—aqueous carrier (including edible oil), such as almond oail,
fractionated coconut oil, butyraceous ester, propylene glycol or ethanol; as well as
preservative, such as methyl paraben, nipasol and sorbic acid.

Parenterally—administered preparations include aqueous and non—aqueous sterile
injections, optionally, these preparations contain antioxidant, buffering agent,
bacteriostatic agent and isotonic agent etc; and the parenterally-administered
preparations include agueous and non—aqueous sterile suspensions, optionally, these
preparations contain suspending—agent and thickening agent. Said preparations
can be preserved in a single—dose or multi—dose vessel such as sealed ampoules and
vials, which can be stored under the freeze drying condition and re—dissoived before
use with sterile liquid carrier, for example water for injection.

Rectally-administered preparations can be suppositories containing conventional
suppository base, for example, cocoa butter, stearic acid or other glycerides or
ethylene glycol.

Qral cavity topically-administered preparations, for example the buccal or sublingually
preparations, include troches, wherein the active component is embedded in a
flavored base such as sucrose and arabic gum; also pastilles, wherein the active
component is embedded in a base such as gelatin and glycerol, or sucrose and arabic
gum.

The salvianolic acid L of the present invention is formulated into reservoir-type
preparations, such a sustained-release preparation can be administered by
implantation (such as subcutaneous implantation or intramuscular implantation) or
intramuscular injection. Therefore, the salvianolic acid L of the present invention can
be prepared with suitable polymers, hydrophobic materials {(for example the emulsion
in acceptable oil), or ion—exchange resins, or prepared into a slightly-soluble
derivatives, for example the slightly—soluble salt.

According to the ordinary technical knowledge and the prior art, medical effects
related to the present invention include prevention and freatment for certain diseases

7
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patients, or follow the physician’s advice. Generally, therapeutically effective
amount for adult is in a range of 0.02-5000mg per day, preferably 1—1500mg per
day. As described above, the amount can be a single—dosage or multiple—dose that
will be taken by patients at appropriate intervals, for example, twice a day, three times
a day, four times a day or more. Said preparation of the present invention comprises
0.1-99wt% of active component, preferably 30-95wt% for tablets and capsules; and
preferably 3—-50wt% for liquid preparations.

The present invention is carried out as follows:

a) extraction: extracting Radix Salviae Miltiorrhizae crude drug or a mixture of Radix
Salviae Miltiorrhizae and other crude drugs with water, adding alcohol to precipitate
and obtain a supernatant, then concentrating the supernatant to obtain an extract;

b) separation: dissolving the extract of the step a) in water, applying on the
macroporous absorbent resin and then eluting the resin with water to obtain an eluent,
acidifying the eluent, applying the acidified eluent again on the macroporous
absorbent resin, washing the resin with an acidic aqueous solution to remove
impurities and then eluting the resin with ethanol to obtain an ethanol eluent,
concentrating the ethanol eluent to obtain an extract;

¢) purification: applying the extract of the step b) on the silica gel column by using
dried method, isocratic eluting with a mobile phase of chloroform, methanol and
formic acid; collecting the eluent; monitoring the whole elution process by TLC,
combining characteristically analogous eluents to obtain the salvianolic acid L.

In the step a), said Radix Salviae Miltiorrhizae crude drug or a mixture of Radix Salviae
Miltiorrhizae and other crude drugs can be sliced into decoction pieces, ground into
granule or powder, preferably sliced into decoction pieces. Preferably, the root of
Radix Salviae Miltiorrhizae is used as said Radix Salviae Miltiorrhizae crude drug.
Said other crude drugs refer to the Chinese crude drugs well known to the skilled in the
art, which are compatible with Radix Salviae Miltiorrhizae, preferably, Radix
Notoginseng, Radix Astragali and/or Radix Polygoni Multiflori.

In the step a), said water—extraction is as follows: decocting the crude drug with water
of 4-8 times the volume of the crude drug, preferably with water 4 times the volume of
the crude drug for 1.5-3.5 hours, preferably for 2 hours, filtering; decocting drug
residue with water of 3-6 times the volume of the drug residue for 1-3 hours,
preferably water of 3 times the volume of the drug residue for 1 hour, filtering: and
combining the filtrate, concentrating the filtrate to obtain an extract with a relative
density of 1.11-1.28 (80°C), preferably 1.2 (80°C). In order to salify the phenolic acid
substances so as to be isolated more easily, an alkali aqueous solution is preferably
used in the said water—extraction step, preferably, said alkali is at least one selected
from the group consisting of sodium bicarbonate, sodium carbonate, sodium
hydroxide, potassium bicarbonate, potassium carbonate and potassium hydroxide,
more preferably, sodium bicarbonate or sodium hydroxide. Said alkali agueous
solution is a sodium bicarbonate aqueous solution in a concentration of
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Further, 3-8 times of 50%—-95% ethanol is used to wash the column, preferably 4
times of 95% ethanol, and the eluent is concentrated to obtain an exiract without
alcoholic smell.

In the step ¢), the exiract concentrated in the step b) is dissolved with organic soivent,

30 preferably methanol, mixed with chromatographic silica gel, and preferably, the
weight of 200-300 mesh chromatographic silica gel added is equal to the weight of
the extract. The well-mixed sample is placed on the well-packed silica gel column,
preferably the silica gel packed is 200-300 mesh silica gel, the column is eluted with
a mobile phase of chloroform: methanol : formic acid (the volume ratio is:

35 90:10:3-40:10:0.5), preferably chloroform : methanol : formic acid (the volume ratio
is: 85:15:3). Said elution can be an isocratic elution (the ratio of eluent is invariant) or
a gradient elution (the ratic of eluent changes with time elapsing). Wherein, said
gradient elution can be adjusted according to the polarity of the substance to be
collected by using the common knowledge in the art, for example, the polarity of the

40 eluent gradually increased. In order to accurately monitor the elution process, TLC
with a developing solvent of chloroform : methanol : formic acid (the volume ratio is:
50:10:2) is preferred.

The characteristically analogous eluents are combined to obtain the salvianolic acid L.
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H2', H gor aghigvingig hettor S@%g’(lqmeffgpt 1aigreparqm\@ liqyig -phrcgnatog]ja@h)gcan be
H 5" 4' uwsed as a separation tool. For example, the salvianolic acid L is prepared with the

following separation conditions: Waters Delta prep 4000 semi-preparative liquid
chromatography, column: Agilent Zorbax XDB-C18 (21.2X150mm, 5um), mobile

s  phase: acetonitrile : 0.1% formic acid aqueous solution (15 : 85), flow rate: 20mi/min,
detection wavelength: 280nm.

As shown in the pharmacodynamic test, the capacity of the salvianolic acid L for
scavenging free radical is much greater than that of vitamin C (See Table 3, Fig. 9).
Moreover, the reducing capacity of the salvianolic acid L of the present invention is

10  greater than that of vitamin C {See Fig. 10). The salvianolic acid L of the present
invention possesses the activities of anti~oxidation and free radical scavenging. Asa
result, the salvianolic acid L of the present invention can be prepared into a medicine
having the activities of scavenging free radical and preventative anti—oxidation
function.

15 Besides, the present invention also relates to a use of the said salvianolic acid L in
preparation of medicines for treating cardiovascular diseases. Said
cardiovascular disease is at least one selected from the group consisting of
hypoxia-induced vasodilatation dysfunction, /n vitro neuronal injury caused by
oxygen deprivation, glucose deprivation and over—oxidation status, and acute

20 myocardial ischemia.

As shown in the pharmacodynamic test of the present invention, the lyophilized
powder of the salvianolic acid L can cause a certain right shift of the
vasoconstriction curve of norepinephrine, but without significant difference. The
lyophilized powder of the salvianolic acid L has significantly enhanced

25 vasodilatation effect on the anoxic vascular ring at three Ach concentrations (107°,
107, 10 °mol/L) (P<0.05). It is illustrated that the salvianolic acid L plays a
significant role in improving the hypoxia—caused vasodilatation dysfunction {See
Tables 7-8 and Figs. 11-12).

The salvianolic acid L of the present invention has extensive pharmacological

30 effects on the cardiovascular system, including abatement of the vascular
endothelial injury caused by ischemia and hypoxia, promotion of the vascular
endothelial hyperplasia, improvement in the myocardial cell injury caused by
ischemia and hypoxia, resistance io the atherosclerosis, inhibition of the platelet
aggregation and resistance to thrombogenesis. Furthermore, said salvianolic

35 acid L has effects of dilating the coronary artery, increasing the coronary flow and
preventing the injury caused by cerebral ischemia.

As shown in the pharmacodynamic test of the present invention, the salvianolic acid
L of the present invention has a significant improving effect on /n vitro neural cell
injury caused by oxygen deprivation, glucose deprivation and hydrogen peroxide

40 and can increase cell survival rate, and has the function of protecting neuronal cell
from oxygen deprivation, glucose deprivation and over—oxidation status (See
Tables 12-15). In addition, the salvianolic acid L of the present invention has an
effect of treating acute myocardial ischemia (See Tables 16-17).

10
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2' 8" 5.05(1H_dd, J=8 4.0 Hz) 76.4 H7" H7 9 - 175.2

H BRIGF DES BE’TQONFDE"D&AWIMG%HH s) 120.1 H6", Hr 3., -

HF?g 1 HTuFé':[ra‘ers th&%?gi‘l?’resoluhon mass spectrogram of the salvianolic acid L.

Fig. 2 illustrates the electrospray ionization mass spectrogram of the salvianolic
acid L.

Fig. 3 illustrates the TH-NMR diagram of the salvianolic acid L at 500MHz, by
using CD3;0D.

Fig. 4 illustrates the "> C-NMR diagram of the salvianolic acid L at 125MHz, by
using CD5;0D.

Fig. 5 illustrates the DEPT diagram of the salvianolic acid L at 125MHz, by using
CD;0D.

Fig. 6 illustrates the gCOSY diagram of the salvianoclic acid L at 500MHz, by using
CDs0D.

Fig. 7 illustrates the gHMBC diagram of the salvianolic acid L at 500MHz, by using
CD3s0D.

Fig. 8 illustrates the gHMQC diagram of the salvianolic acid L at 500MHz, by using
CDs0D.

Fig. 9 illustrates the capacity of tested substance for scavenging free radical.

Fig. 10 illustrates the comparison of reducing capacity between the salvianolic acid
L and vitamin C.

Fig. 11 illustrates the effect of the salvianolic acid L lyophilized powder on
vasoconstriction.

Fig. 12 illustrates the effect of the salvianolic acid L lyophilized powder on
vasodilatation.

Fig. 13 illustrates the electrocardiogram (ECG) after treating the pituitary gland
with pituitrin, wherein A) is the normal ECG obtained from the model control group, B)
is the one obtained from the model control group 15s after being administered with
pituitrin, and C) is the one obtained from the model control group 30s after being
administered with pituitrin.

EXAMPLES

The advantageous effects of the salvianolic acid L of the present invention on
antioxidation and free radical scavenging are further illustrated by the following
specific experimental data.

Unless specified otherwise, the unit % and % mentioned in the present invention
represents weight ratio.

Example 1 Preparation of the salvianolic acid L

Danshen decoction pieces were placed in an extractor. Water (containing 0.45%
sodium bicarbonate) of 4 times the volume of the crude drug was added into the
extractor to decoct for 2 hours and filtered. Drug residue was continued to be
decocted with water of 3 times the volume of the drug residue for 1 hour and filtered,
the filtrate was combined and concentrated to obtain an extract with a relative density

11
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bed vol uiiee t esobiing rextracht was etlisenlved Théthpih ethanble watwhicel @8t 30@smesh

\%/gt 2?51 gfgﬁ@rﬁ‘étbbrébfﬁlé OgHcar igel a¢d dali@e®Ha?d0- mpgal n atheth@C'vﬁje%:l%hledof the
The  act of SomAiBaM e e ot b LR SR é‘fﬁeﬁ%ﬁéph@eéﬁﬁf%t JhEpicea
col um uﬁ@muolet was glagas obavpis Paesed pilies st pelignn. [N Wisrcolymadseluted with
et hanol afmdbild pkssd bechled feahunaethasous énntio aelditthe antlinge vaticais: 85:15:3).
eluent, and {Aae Féét?% Wﬁ)%ﬁ%?ntﬁgnivh@ke@[dt%noe?@déésa érﬂ:! C%Heeé‘ﬁa{rééferlstlcally

th t | 1 iy th
et nghe | BRAGSRS eliientt Wt ohBBINST 16, halih T RAEanPF eBl ey 'S aten
and mXEB u@lﬂ@éHi@]hwﬁés@'ﬂltlﬁfmb@sQ@ét%Fﬁbﬂgf(@PWEsﬁlélq@ésgﬁiolé@@iéd[ohspeak

equal to tract. The m xed sanple was pl aced on
Wragqm i g%é?tést?%ﬁx

wel | - packe colum, and the colum is eluted with 25 a

mobi | e phaisie 0fH ¢BOOKOIGDIOD) art AABONMR {125M c Cag D )(ddte assigme enaforothe
is: 85: 1§al§)anoT(l:%‘cYéfF used to nonitor the whole elution process, and
the characteristically anal ogous eluents were conbined to obtain the

Lol anc -0 L Er B, S SERL L MR oF 1B o
m crocryjstall| ne ceI | ul ose509 I act ose508.6t arch51g H-5, H-8
2 - 128.8 H-6, H-7, H-7"
3 - 146.2 H-5
4 - 150.9 H-5, H-6
5 6.88(1H, d, J=8.5 Hz) 117.8 H-6
6 7.25(1H, d, J=8.5 Hz) 121.7 H-5 H-7
7 7.59(1H, d, J=16.0 Hz) 147.4 H-8 H-6
8 6.22(1H, d, J=16.0 Hz) 117.4 H-7
9 - 170.1 H-7, H-8
1! - 130.9 H-2', H-5', H-8', H-7'
2' 6.68(1H, s) 119.2 H-6', H-7'
3! - 146.9 H-5’
4 | - 147.8 H-2', H-5', H-6'
5' 6.55(1H, d, J=8.0 Hz) 117.8
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sodi um car boxynet hyl

starchl2g 35 5% PVP anhydrous et hanol proper

anount nmagnesi um st earate3g The above formul ati on was prepared into

1000 tab
acid L a
t hr ough
dosage,
and sodi
progress
anhydr ou
withal
stearate
granul e
granul e
prepare
sal vi ano

h.

ndsbt

1 — GrapntH-ati-on
Sahthat1-oh

Tha calvyianali e
LA™ T LAT v T ATTOUT T \>J

PYoTtoo

ner 6&@5(uwn@ SJ4=B SR in

tieg . fornul ati o

h were sikved

g 100}
t he' s

um ca

mesh _Si eve,

aﬁv@bﬂé‘l |Q:d%=cwj'd1
rboxyneth?lSttﬁrch wer e

respect

0. #-Br gosy s
wel |

I velly. Acgording t

al | g ce
bl ended b

D the fornmulation
| ul ose, 1gtarch
usi ng _equi val ent

‘€

CEl L B A

b appunt

rf mt Ao
£ LY TTUAT U

f 5% PVF}‘_|_7.

ol o ar anul - at ad

4- ges

n sieve and-dried at 50{60&ifior

1 hour

LI % L= grarmuratou

The HaghebliF8M

acco
u\n-\‘h

2

Tabl 4

r di ng to the tornulation ggsgge was ad
14- mesh sifter !'rAI

Si ng 10

jed to skfve,the
The resul

resgeggmqghdaJ§@QpH§)c du@@n@d shaped

)unch|¢¢@ tg 7"

abtets:

I:Xd.llpl e 5 Fr epai

cid L Formi ati on:

atT o capsulr es|o

Sal vilddefic acid L

I L[le
100g 152t arichZ00g

Sodiun1cﬁr

Magnesi u
1000 cap

on

ymet hyl

+ N2y

starchl2g 5% PVP

AlhAvna

Th

1%Bhgdrous eth

At L AN A
IUI Ilul Oll.lUll VVCA

anolpqgg§r gn@unt

anar o

\JI.

sud'es

At
\/.AI Ut LI

Fal
LILILA Y2 U

26RB @[t adlj ¢n8 [ir Bigkss:

Jgve

1i8. %3 anul ati o

IJI cpPal CU 1 IIL U

h The saIV|anoI|c

acid L 4
t hr ough

nd_, ot
800l

Gl KL A b e

ﬁ% é\or rryl atio

ordinag.to
-

N wer "
the f I’| gf |7nn

dosage,

t hes

aIV|anob|ggﬁﬂquy

S

targ sodi um ¢

h 4808l

arboxynethyl

starch w
i ncr easi

ned et

Jm

btended 25 according
hod. A proper anount of

Ui val ent
186 PYP anhydr

10 €

progre55|ve|y
us et hafit’ was

used to

produ

aon!

ce the soft_naterials

gqg@uéited with

a 14}meﬁh ngve

1 fal Cfar 1 b
and dri ed—at—50-66~c-for—t—hour—The magrhestumstearate—according—to

t he for nMOIERAT speddnsagaowes taddedat d xSTiavel 2 REHBagul £< 0 inhthddmoestule.

si eve. 2. Enc.-sulatlon .30The result|no oran |l e was | oaded into
capsulesEx=»a araian fi 15 C 0f= the salvianolic acid L
For mul at iy %Hg@‘éﬁd[ @8 H—E:@E's P%e&qg%n@%b?dr f QUater (containing
|nject|o ﬁ ove [ epa i nt 01000

uni ts. ‘B%Pasﬂ o brbgat e AR Mot tRE GREe dula s Bddea into

di ssof vewa/vexunaqtoome@ﬂcmmre? hpgrs an@ diteresh dPdostasiduedwanicosiipugd to be
The mannigeebcteasvieh datrudd Wwnkb tixdOolinef oMmateatrud ossitng esrtd lpourarathd filtered,

32??& H‘Eﬁb filgrd B%&gé@l#b%ﬂdsgt Ogtar %‘t%rpér'l Qﬂr%{ét i§H ﬁqelatlve density
an invar Péﬂt%g Pat 6y B %o?thﬂﬂﬂfwaﬁ ded; InfQ ext Fp%?or{mgrempnanon

filtrat eumsthadprwéteélmanqi opniers. loeingliGBGE 625 i)t htaning stilbfori 19 Betisor mere.
25000d, Tk tedtifathl asepktedd by unidepariliceanesdigb .ohditi@bttai dbthitean extract with

pr oduct am r the salvianolic acid L
|y0phI|IZ§§ Még¥%EF¥§ﬁﬁa?§g§@°2aIV|anoI|c acid L100g Mannitol 1 00g

Wat er f offhengfeed+ainaned etiradewvadalissdivrdhwitt iwvatewandtieparegliedtol AB-8

32?6“3;} ﬁwhedjl'JBB@ﬁ%Itéétgéberéﬁ’tcr%%ﬁT cagenﬁaéﬁfd @ﬁtobbmn@ﬁwasteuggébeg?p%@k of 12
stirring, W%ﬂ“%?@ﬁ%‘i t@f QE}'” vat' CQIFBBt vﬂ? QI}P% ttﬁ water eIue%t was

decol®ri adiustad mjths hydiochigricoacidoie pH 21 Awaini die waiified t\néart@ti eluent was
t hrough applieyehhBE-+d irelcrdpdrous @b4oMaht tecslm eonven.t hEheatibanaquebus solution

di luted wih,malg Qﬂr &S s@gtBHN£Q1 Qgﬂnnﬁﬁﬁnf9&95&@H9b§85H&9H@éﬁy
e

filt d
obtai n tﬁr@ﬁ’éﬁggﬁc Teabered KidrRtaayRaRite elute and

exanpl e Giver er-alagfitc adngt theappieny wasaconoenisftedHo shfain anthi¢le extrpat without
It ispbekiyelctshasll free radicals are one kind of highly active
substances. They can be produced successively during netabolic

pr ocessedhef resiling ei@ct owesedissgivedctwily maHianebt Toxwah cP0sBPBcmesh

the freechathergabiive siwen gdlows tddedkerphr mited, 2%nghythieol weigbal of the
and pat hehagh 5)grR5ESSiAb 8 dded b BB@alplroeﬁ]%nﬁSigﬂ{ oBHRE SR tr8BPUNEHeOhnixed
sample was placed on a well-packed silica gel column, and the column is eluted with

25 a mobile phase of chloroform : methanol : formic acid (the volume ratio is: 85:15:3).
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35 phenolic hydroxyl
antioxi dant activity.
(DPPH) free-radical

group, having the structural basis for their
In this study, 1 ,1-diphenyl-2-picryl-hydrazyl
scavengi ng reaction npdel has been used to

observe The maseusediteamastiouefgi whoke lutiany rspcasse ¥ \thaneharactesistically
L. 1. Reaga[@tgsuammapmreaé eondide tGabvaianiod salvadiotic lacid Lh a purl ty

of nore than 95O
was prepBY&ginga EQ(':"OF%F&'\‘E@
and DPPHwaer[épidi cindz 6371 ¥agA.SI GVA | nc.

o 1 arabe EBARE Gl

i ch was

B
R4

RERS ERECHEIRH (BF TSR ipP SUES - NpIPRWER I Peak

U traviol et spectrophotoneter

LGP LR, B g

| nstrume

EINRE"

Drgr the

1ml of tE%W@@@b@@CSbLUtI ons at different concentrations in 80%

net hanol N(Jv/ V) were addg,g] into 100pM of s OPPH+retdEEYl| sol l@+|qr(;om(xed
uni f or m y-tjoattow the sotutionto reg t BLI 20m T at— 25t l?,'” L:EF
dar k. Absz)r bance of the reaction sal LQEf;S‘n was neasured at T7n Qn
this studg,| vitanin C was regarded ag 1288sitive confrolH-6, H-7, H-7"
Free-radiggl scavenging rate was cal qui,gf ¢ i n I0accordance Wifi the
foll ow i : - i Venging r-at-e (QA +P- Acanml el -Aconl
A trol, |.édntrol] X1 00% Werein, thg 1:@6\9{1” e means {he abbobbaic® of
t he testeg sarrpbe% 14’-qu A§9g1t5r|qk rrear8|1t7hg absgr_@ance of bl ank
control. Expert est Ls t5+tgbte arre—Ft u 9—showthe_PPPH
free-radi @al sc v%ﬁH@ﬁnqd’réT%§ BE) t he §§I1v§ anol Flcdaci @ L and Vitlanin C
at different coneeqtiau, grs6.0Mz)sal yitarohic asi-@ L had a nueh-eni gher
free-radrgal——s g T f tiTe f-the yicamm C Tabte 3
Conpar i gg f t.(”?(:ﬁﬁ'[(‘ H— r;éjeﬁ%_é.l_?gl. I%v;(jn% e _Ia;?e b tweeﬁ—tj?e_—
sal vi andiPd acid | and vitamn C at di ent Pnnhnnfrai_l_gﬁsﬁséinpﬁ;e_F
pg/ M) Q.34 0.625 1.25_2.5 5 Sal vi arn gcid L
5.410.741% 952. 4225. 211. 8244. 193. 708‘quﬁ912 Vitamin %:§4430 4-8 -7
7.061. 88 ,.13. 821. 8329 9255. 347. 21 har macodymnam c 2
Determ na%i on of re u%t?@% pacity of 1t1ﬁ%9<al vi anol i ¢ _aci ﬁ)lj@q'g_ie?
certain |exXtlent, a potentd al f or prevenuat Bve anti oxi gati on iBl-5'
representgd by the reducing capacity f47['§ drug.—Th§ S l_.j%y ag DEER:
carri ed loalt!l on rpdnninn Pananifv of tlhe ‘¢allvianolic aci 3 he
present |igivienti ar54(21${L d Rme)nﬁg) and |appagat us The sal VI anol ic acid L
with a U:uLy of—pre—than—95% whi-eh—was |~|G'v'i ded b alljlll |aa="
group AcldRidny, Wﬂﬂ'bpﬂérécﬁlonHébcorcdr?@eNmth the method of He%arrpl e
1. Analytical g —H_lpr@ Bogasf;gldmgfdeq ipgyani de was purchased from
Tianjin [No.|T Czem ca \AA_iZa)gent Fact ory.3%8@Anal yii8ally pure H-2'
trichlorloacetic acid purchased friom Si nopharm Chéni cal Reagent
Co., Ltd.8'AnaB Y&i(thll loyl, perBe0f érd iHz) cHl B8iddé was—pur chased frbim?’
Tianjin Fgngchuan Chem cal Reagent Sqiqemcs [and Technol ogy (o7, kgl

Y — 129.8 H-2"

2" 6.56(1H, s) 120.1 H-6', H-7"

3" - 147.7 H-2", H-5"

4" - 150.3 6", H-2"

5" 6.67(1H, d, J=8.5 Hz) 118.2

6" 6.48(1H, d, J=8.5 Hz) 126.7 H-2", H-7"

7" 7.90(1H, s) 146.5

g - 125.7 H-7"

o - 173.0 H-7", H-8"

DEPT spectrum showed there was 1 XCH»,, 12XCH and 14XC in the molecule.

Example 3 Preparation of the salvianolic acid L
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Vitam n C was purchased fromSIGVA Inc. Utraviolet

spect rophot onet er (UV-1800) was purchased from Beijing Rayl eigh
Anal ytical Instrunent Co,, Ltd. Refrigerated centrifuge Z323K? was
pur chaseBansben HERRLIDN CIRCRENVETS. plg@gm A SKHACPBL h%a%v agohpt gftimes the
200mM phosiphas ef Iy tarde( oida. Whs caitlcal in'tcngwedeitfartento clenoentwiad] Brivoues for

the salviap0hifs :@djﬁﬁe Cooﬁrggo{é?tﬁé’ﬁ&séh tHoRl dIGYAHWES diQldilibgn were

sucked respectively an on an 1ce bath after being heated on a
wat er babDhud 5Diud eras2@eanaied ibnwatdr (contdiiogdhd&td soalcmj bi@rbenata) of 4

(10% 5 wagrpddrd vaReh & 8ptid (ﬁlﬂ@?gs@he 1900abMmsi ghd Mterdd, @hcﬂ‘theldl@grfbs@m

wnter - anfophest BEpE BB e R b aRr eL?Jﬁr%%**f% dufdby e, Ghal bl far 1
still fohoqroamﬁ filteied - t HoedBkaiesaneie Garbined sndepnaentietashio RRigAR lextract
t he bl anWitaxpeglatentengisy oainr2 €80 GYt . AVRS%nethalol waa ssideanigty the extract to

reduci ngps4B&Hh %’F&&plté‘ﬁ?}d Urgtll%? RASH dth¥RolGUHERA bénﬁ"g t?b%s ﬁ@PYStand:ng still for

Red
P L b P sacH Lo ok SRS gk OB 25l paon
15sanpl ecbipiuan axiragewib a l‘féawegﬁ%mSl’%lbsfoT BZ{68.Ck he str onger reduci ng

capacity 1 a

substanczggh%cg@%bt%ﬁeﬁtéxé a?%h“’%% rl‘t%wug!sho\rlV aeﬁtea%% ﬂ% “ed gfn AB-8
capaci t yTHCTRR@IOYE| ARSAHRFILCEAE aolmmsa%éw ey dfast ?ﬂaﬂ?dt Wéﬁ‘ vgdter of 12
vitam n ine20Det bedivrddrnenicobbzomzoneterselanot. prigwaptit obthefwaler tluent was

extragct éﬂ]@si\&i %ntﬂxﬁ @eEhlbriedadia fohgHf 910, ovAdgn Phay %Wﬁbﬂ‘%tér eluent was

exanpl es e _material er|

by Ti anj ?Rp[?ea%? A@r aﬁ\anQ% %Eﬁ? r%%g [e[Sd{] §O|ﬁ © %cf'&%oaql ra@‘ﬂ'on
was 6. 82W§hd:th\fam oar?uagms Néed texvagtihe aAlMD umlbmer a@?nmgcamfa@@arly
of crudecdiodgss g MartiZsrext 9% teth2bdr efpatiatdsahe freatesismienepauatd déo elute and
process fvel\ﬁ’n Jedtfléﬁ 17 3Gk 1R E?uéhph%sof:oﬁ&rﬁra%c%tga&btélrﬁ@ Wid€ extract without
MIt] orr fr?zﬁgl nese nane: Danshen) . % Radi x not ogi nseng

(Chi ) was extracted vvlth water (contalnlng 0. 45%

sodi um brrﬁ@tr m@ﬁk@ dxtiaee: whst Heshvell wathemé®andl, haurwhizRd 200t-B0®S mesh

of V"atercﬁ’r%fn?e%tog;mgﬂ@% Snlcaucqceqs% OQP%?C{O eatn arﬁ%lixe%l\// \étdwatﬁfau%ﬁg 10 of the

concentrate t Xtraction so UX

et hanol - RO FOCERRYR sHigd PRIrdnetkts el oy e W'ﬂﬁt e REIaGlont g8t mixed
in the eshaptd wasplantd om asedlipached silicg ged eoluAin exnd trenctlag nsis ieluted with

over 5y ghh m@bl@ﬁﬁé@bﬂﬁﬁ]o%rﬁakrﬂ@trﬁdﬂ@l C%]ﬁﬂatarcﬁi ﬁﬁetv@hﬁhé(@aﬁch% 8 15:3).

U LT B e e il

not ogi ns@ﬁ@C’Q@HﬁﬁB@é‘t%W ceEtingd iR obEaIR ihr BalianCti aktd br t wi ce:

times of %gl)gi‘l’fr?%rgﬁ!ﬂﬁ %,f"ftgglef’s bi %Slsé]\];la}ﬁ‘@ﬁ(?écdq_ 1 hour in
successi te the

wat er - exFoaatliadionsol uti on by nmeans of reflux, the 40

et hanol - preci Bltat ;’ng was perfornmed until he final ethanol content
mt%eﬁ"ﬁ'éﬁ‘ﬁ ! tion solution being P8% After standing still
over ni ghinicRcpipglinatemiioyas taken and ccgogentrat ed to give the No.2
extract. Salvianolic acid L was prepared by the nmethod of exanple 1
of the pi‘a@m i nvention. Detection nethé&fgAnal ytical conditions were
as follo Waters 2695 HPLC, Agilent Zorhax SB-Cl8 (4. 6nm X250mm
Sum chrd r3)graph| c colum, a 0.02% phossgﬁorl c acid aqueous 5

sol uti ongy@isrt 88 oR§miER| Isear@hase A and 8§0y{v/v) acetonitrile

sol ution _cont ai ni ng 0.02% phosphoric acid was used as nobil e phase B,
a gr3di eh? BVOtandwdies ¢féphek ned accor di REORY @meudll | owi ng Tabl e 4,

a flowragt a detection wavel ength was 280nm a col unm
t enper at ﬁrazn\égﬁjn%g%é%%d a recaordi ng ti m% \I\IF)Q B0m.in. 10Table 4 The

e OT8 BB Rt gTgh 3By peRPlrs 1808388 e, ("o "0s ' ©

Preparation process:

1. Granulation
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10 50 90 10 Content of each conponent in No.1l and No.2 extracts was
presented in the followng Table 5 and Table 6. Table 5 Content of

each corrgonent in No.1 extract ConponentContent (% Renarks

Pr ot ocat eébhgRkianClieidpibb 289 atReiAERGAISS Bedan thedpsmutatios werasieved through
Sal vi anohi d 08entksBO.sBOe). B p8ativelanol Accading Lt6. 4% Oiodd uhatgimestospgak the
15 Tabl eﬁavﬁ%t.@%t:ro% araecgefmré%uurdtewt&c%ha%%uﬁﬁ Ayieftbron

(9% Rermar k _Prot ac teé grc al %l Danshensy0. 10 Sal vi an&mdg a;p

AO. 12 SaYV\?feaﬁ‘tﬂ Chef %U%'ﬂga ‘t)t'\éﬁt%”’i BrOAPF Y BHAPHHEE proper
exanpl e SFTF_-JfUtnéch b HE sahvdransl ¢ibagel was UgebHPI Prascpoligepobnmaterials,
i sol at Edgrﬂmlatbdrvﬁﬂi & 1aefieshBipes anendrield aeB®160AC sfor 11houkesThe magnesium

mat eri al of v ﬁgygj :
provi ded§kllﬂ" &?&ﬁm@s C,Sﬂ’l(_%r Lﬁgﬂ]&@f%&%v{ﬁ?p%@gs eﬁjrfene r"lrlenewlth
Citrate eéﬁd;‘ et yl choI ine (ACH were purchased from Signa I nc.

with thepbghgfat Npas@fg 1377511 44908131. Raw materials for preparing
Kreb's sol ution incl uded pot assi um 5chl ori de, sodi um chl ori de,

pot atki uhheliragdtiogegraphiesyhat wessedliwith Bi mmtnmatlemondgale@m&dnounch die to
sul f at e, p@p4e®$iee adlfletgal ci um chloride. 2. Main apparatus: MedLab(r)

i solated ti ssue trough and NEdI ab- U 8C acqui Si t| on system were

pr oducedExgmel SPAE apsyl hasal A G ., Ltd. Other

devi ces '_- ﬁtltngﬁg tensr on transducer d| gital - control | ed super

t her rmsta R 10sc 15, anal yti cal bal ance, water purifier, and
oxygen c@hiviaeiic ackd LExperi nental ani mal $008D rats, nale or female in
proper _tl)_gg% wei ght, were provided by Bei lﬁbﬂg Vital River Laboratory

Ani mil Iogy Co., Ltd., with the ce i cate No. of SCXK (Jing)
2007- ooogod,ﬁm cgajcs(wagﬂeyﬁseg#cwth rat speggal di et (pr oduced by

Beijing Keagxieli Die and water in animal feeding

room at @%BVB&HWQF%@%IPQP@ of 20 25C Bf?ﬁﬁh%‘?‘é@f for 12 hours.

Exper i meglaghes®ihetardte Desi gn of admi ni gyration dose Dose of the
sal vi anoHe—aet+d—+—yrophitt+zed—rpowder—nwas—eonr++red on the basis of
phar mac ofy@ afiboe gipRllatBn W safreph ey ins@h voarelpsaleaci ds. In this
research, the dose 20 was at O0.1ng/m . Kreb's solution (nol/L): NaCl
(12030 , R@H@@T'QT’ZBEOCGSRHZRM (1.2) , MSO4 (1.2), KC (4.5) , Cad 2
(1.25) , %ﬁ"o {ducose 11.1) KC 10001 of KCI solution (3nol/L)

was added each rme (final concentration of 60mmol/L). 25NA: 10-4m

ol /L (fiTad salemmetit matd bandiotHd-Giminty listadsn thd formdlaticnhwéretsédvey tArough

oot ea 5 p0ell 3, hsbbunal onceniimg og de 1tQJ‘rr5mee|9\F‘e/n|c—i)dcdr’§gée the
0L ¢ eOh oty ST SR bR Bpneec

di et that? I\\;\rggo A
of d?ug BeCeRIUiY equtvamdor@@rersarVﬁIytIﬁateatsrr@r@,n @ 8Ar%rp§er AMyeY of 5%
group angvP aascub@s ethangl datsauseditd apbdude tme eatthmmadriald ngtdmutated with a

feseafc“urlr*ﬂ%sg%t%e%‘rrqedﬁ’éd’é ed‘éofo%@lt PSTREM sWrﬁ‘éPeaeréoé’éﬁcﬁdmg

nodel group a Vi ano oxl a ou

Exper i ettt D16 FETWIATST S5t vps 4 8&%%\/ eeqramrlawrrﬁ‘t—r%éaos e
group rapdeRtypaas@ssli ng to the prepar ation of drug on the day, and
there were 8 rats in each group. The rats were sacrificed by

di sl ¥rat Tot regulivesr grasulle W@Btlfé@(ﬂ%d iripgapReleshest was opened rapidly to

t ake out ) a&a_ was placed into
t he 40oxygerr=o g K eb—S H T, WHET € e—cormective ti ssue was
renoved E@ﬁlmtrlhﬁon
Salvianolic acid L 100g
Mannitol 1009
35  Water for injection up to 2500 mt

The above formulation was prepared into1000 units.

Preparation process:
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thoracic aorta was nodified into vascular ring with a dianeter of

about 2mm and the vascular ring was carefully nounted up in

| sol ated_bath trough at a constant tenperature of 37C. Oxygen was

bl own t oTheisaiManR)ie, agig wivashtakeRsidhssolveghwih cElo0amdohwatsrciesdnertion and
physi ol ogiiced @sidoaely. wWhe mannicatvess dBaskkdtwitts b00mvad vager tdranjection and
vascul ar gpHag iBshe WblesaiPd Aahic 4610 1l BoliloRNskitEuiiiGI, BE Whicdro.sg

was replagced at. 5 intervals mn. After equilibrate the .
Vascul or Of tvaled pRbor Wap cafiad B sth tt A inyalent PRSI fToRORI and
20 nih, &iteregl utfee.phapt ke filBaienvagadiveindio bR Stthdiviastyitawaterfgr paeetion
pre-treateds500mh @igpod asspticalshicadatesgdratdloto obtn @gaprodugtachi eve

t he physiol ogically extrene val ue of vasoconstriction. Next, NA was
added i nExamRle APreparaden @f the salvianolic agid & lyaphifzedpgwgier 19- 5,
10-4rm|/|;6rr;1€[ gRserve the 10 vasoconstriction. Wien reaching the

peak val ue, fe val ue was stabilized in the pl at eau phase. Then, ACH
was addeBalviaraligtdcieol di fferent grddOent | evels (10-5, 10-4, 10-3,

10- 2ol / t bserve vasodil ati on. ring the process of adding NA

and ,baaﬁ'gﬁkl(r)eb' s sol ution cannot O?é repl aced. In the hypoxia nodel
group, swepkyfcefinjesygen had been s@gpended for 20min after 15

pr e-treatedt—twce by apotassrumchtorrde—sotutTomn. Meanwhi l e, the

sal vi anolrhe above farnh ylapbn Waseprepawdkint@tOXr ebitss sol ution in equal

anmount s added to bathe together, and followed by addition of NA

and ACH [IFAa'8HR"N BfOGHSFf erent gradient levels. The Kreb's sol ution

Caa oy onrpy SENRAAIORTL S LAl RS S5 g it 9800l vt
norela et iedian, W SODEE 8 WP e Bt EvEiey SREDR, LER liBed for
Ef f ect ofle¢elotedlitst by &g for 20mishdia solutiaewpediltered thopgboyerovais filter
sal vi anofiine (@clisdm) toyreptovel the dapmowlend kil dtcnowish gaitdr foaimjeatfdnewt tawB000mI.

vascul ar TRoRsd 4i%d isemﬂeﬂm@%g oWt A ddiiGallp! Riked! PR ARHEANd MR eze dried to
25present, ex ﬁ_lrll nental condition, there was an obviously right shift
of the vge&! Ii € PEHYCSN curve. Data were seen in Table 7. Table 7

Vascyy ar PHARMACODYNAMICEXAAPEES G oup dosage (mo/nl)  NA(mol /L)
10-7 10-6 10-5 10-4 Normal group Hypoxi a nodel group hypoxia+ _ _
sal vi ano Alig erarmp® 1 Reepradigalgtiyapsi A0k arplic acid L

a (3 UL’ d £
1. 050, 48" s By thatrle PekicaiShe Bhe ki oy Hitnly ille MobiahEes:) They can be
di f f er ene@qUsed. Bcespively iPHI M afplbPlic RECGRSERS frasks; thier® ey @irect or

si gni f i cemliredi fdedatitoe fRedd, Obg. fiekf eadic8Bohavbebsan vitevol ito dakel art in

| yophd | | gRgSiORGHRN afR pLAABSIBLRAI BRIVESE WAEEIDN WatheSSeBehdt bi Bxcekd-amount of

free radicals, they always attack macromolecules in the body by oxidation, such as

nucleic acid, protein, saccharide and lipid etc. By making these substances

denaturation by oxidation, cross—linked and broken, the free radicals cause damages

to cell structure and function, resulting in tissue destructions and degenerative

30 alterations of the body. As shown by numerous studies, the free radicals contribute

to the pathological processes of a lot of diseases, thus inducing many diseases, such

as cardiovascular diseases, some cancers, senile cataract and macular
degeneration, some inflammations and diversified types of neuron diseases.

Chemical structural analysis shows: the salvianolic acid compounds are donors of

35 phenolic hydroxyl group, having the structural basis for their antioxidant activity. In
this study, 1,1—diphenyl-2—picryl-hydrazyl (DPPH) free—radical scavenging reaction
model has been used to observe the free—radical scavenging activity of the salvianolic
acid L.

1. Reagents and apparatus

40 The Salvianolic acid L with a purity of more than 95%, which was provided by Tianjin
Tasly Group Academy, was prepared in accordance with the method of example 1.
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2. Effect on vasodilation As shown in this results, conpared with
t he normal group, vasodilation was obvi ously weakened (P<0.01) at 4

ACH gradient levels in the hypoxia model réroup under the present
exper i neNttamie &nand L5 H were eutahesed eam roGMAYHict i cant di fference in

the sal V%@tﬁé\{[dlgt aé:deq:trlopglro%fﬁe%gd S 1) a9 @asgen?r%rn?dB HEB RBfieigh

hypoxi a on was obvro strengt hené
(P<0. 05) A ﬁ@'yﬁcﬂ'dﬂsﬁlﬁ’&ﬁnéﬁo lelfels in the salvianolic acid [ group.

Thi s suggeg&ggr@@ﬁ{mm@m% kvianolic acid L group could significantly
i nprove th unction o hypoxi a-i nduced vasodi | ati on. Data were

seen §n Thbl’@t&l réedilos 8oMasz uwas dmhg dinll avfi dme detraplRosotations catp different
rbép%ba4§9ﬁeént9ertwe Y BO% AtetRAN @ mgwerea@uaeanﬁupro@m@f PPPH methanol
0. 040. o7 5oulipno SRR LduSETdR oWt olutiongeaglios 20minaa 250 o dhg dlark.
-0. 670. 6éb89tbancec,<tfrrparreacwt polbfien M@srEEagYIed At A whsthis study, vitamin
si gni fi c@waslrddaedenae a(fedhiv@lggntrol * | Feerpedied ssiavangihg raierwad cacolaped in
t her Fo""aécé‘oﬁaﬁeefvhﬁf“ﬂ{e @IIBWQ?Q&[%’[H?ﬁO 001); #: conpared with the

nodel group, there was a si I cant difference £P<0 05). Effect of
the sal vFaemorradrcaba;a:B\flenDyrgol‘rarte { %ol bdm.e;rre/duaonwa)s Woao KN 80PN was

seen in Ei peri ment al i_ons: al {4 anol i

yophi |1 A BBlAEE RaipoeiTBaDE S ARG ERET NG ICSHP, TR et Acontol
vasoconsirgats B¢ shsodascenyl plenkdianieXt ent, but no significant

di fferenge ed. Hypoxia for 20m'n mght lead to a
signific ntﬁgggﬁ%e fﬁ‘%‘?%m ent dilation of vascular ring caused by

ACH i1m t mabmodednd) Figipo (SRet: ) DPPeS feb-nglica) schecrgipg asimscsf the wflvianolic

di astol i 5 I_Sfa C\}it'a V(\gét bher '"Edr%re)‘rtraﬁgﬁs Sah’{é §Q19ran%‘|@%'cfd L hfad a much

RSN aFﬁrree ik naraa%ﬁpetﬁ afef Beftani G 075 “1o-a,

10- 3m ol frhhe &@o%)annbtomfe oPPH frEBCraldiel sthferfdhy raRMdt@eanithe L
Cata” bEsae Hole LYt ER5higny ERG ARG, YL O

vyreTT rJMI T IIB
Kreb's sosra'm@]@ (clal ci um chl ori de angd gI ucose {jwere not added unti|
total add ﬁéHﬂQOf otﬂe31‘butst9n@%'§ in ofdé® td prevént turbi@lity. The

[N PN £ N H
Kreb's siettt+ett Aot KePpt at UJIIILUIIIJUI t+Hre—+or—j |U||g 1

idi |1 h b's sol
or epar ed %%‘f‘rﬁ’éiﬁ d rﬁé'z 500 aegs ab b aboie Ykan dn. T Lol

bath as far—as pUDDI bte—and—the Illj ry—to vascutat IIII(J caused uy

appar at usggaghiaut d3be redimedos thesg a13dsae-1a88 . 3B 9P|4® suaker 1put

cl osel y enougtrto vascutar arch for the purpose of —preventing

r eduz® i oRhafmacedymaaric sx@male 2 DeBrmixatipsn ohwigd unihe wspadity wftthe dedviamolic
of smal | ghubl e which should be as small as possible, oversize

bubbl es mght influence the tension transducer, resulting in the

di storti oA @fcedaimextent, @HOtaRkdPhREEREERBlIAKIGRIRMIE rapscegTiedtby the
of the sadducanptapaciti of thel graghi rrhzemc@pmweeeapdrrtdmOeMm edudilecepdcity

on in vi X %é;@éIV%nE:ﬁé laﬁld ?E’Eg@é W{t é{f% hal's 1. Main apparatus:

super -cl ean bench eanlng Equi prent | nc;
constmnt 1t Eepgeatsuare] @mara’nmbat or was pur chased from Her aeus,

Ge : _ELI SA d hased .f | USA; t L
Shaki Y. TABIBNHE EASI WIS GaPRTB i 1 ST g T WabBroviand gy Tianin
Appar at u§amrgr®amﬂmaeienand~amm@paeeﬁ bi ateyideate mrt@rtpedpp‘émdaef example 1.

h MPUS, ., J ' t
Pt um ahae BRI P Batap A rermPrar G s PG RER e At Tt Ry f EiBmical

vvas purcﬁ@@@@nﬁ‘raﬁipm GwA, fetal bovine serum was purchased from PAA,

pur C?@.SE%&%%MT{RN&CH ?’gﬂ%% eng%@ oenggﬁede%%%tfr tU e. m Chemical

Di sposabPé aﬁﬁ'ﬂbgpallst -96-wel | cell culture microplate was prepared by
Analytically pure ferric chloride was purchased from Tianjin Fengchuan Chemical
Reagent Science and Technology Co., Ltd.

Vitamin C was purchased from SIGMA Inc.
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(U Control sanple ( ©) ultrapure water (0) 2.5+5 2.5 2.5 Standard
solution(pl) 5 Sarrpl e(pi) 55 Matrix fluid(pi) 12.5 12.5 12.5

12.5 coenzyne (pl) M xed .wel |, incubated at 37C forlbmin

2, 4- di ni Uﬁtmwﬁwme@ﬂr@phﬁéometes 45/ 860P) swes. puighasadwdiom  BeibugaRaeigh

at 37C f ankhuoRINNGrdmidnNaoH L2h 125 125 125 I ncubated at room
terrperature for 3-4mn with absorbance det ec 40&3% LDH
CiEYt-esent ed

acti vi t y Relideraiedrantiivpe (@823 Ghyps U RRatRsh rmﬁ%l\/ﬁﬂ

t he absokb eshed sanple, ODc represented the absorbance
of contro[%%gmﬁgnféggq%t lrs’)ggresent ed the absorbance of blank, ODs

r epr esenesintl hné 28050V MUsehah‘e mifgerdpHé . 8ot wnttaming derWGH'ﬁrCEEE:BUUd’[l@mEEOf the
salvianolic acid L and 1.0% potassium ferricyanide solution were sucked respectively
and cooled on an ice bath after being heated on a water bath (50°C) for 20 min.
0.5ml of trichloroacetic acid solution (10%) was added and centrifuged at 1000g/min
for 10 min. 1.0 ml of the resulting supernatant was taken, into which 1.0 ml of

10 distilled water and 0.2 ml of ferric chloride solution (0.1%) were added, stood still for
10 min and the absorbance was measured at 700nm. Meanwhile, the blank
experiment was carried out. Vitamin C is a strongly reducing substance, acting as
positive control in this study. Reducing capacity of the sample is represented by
subtracting the absorbance of the blank control from the absorbance of the tested

15 sample. Thus, it means the higher absorbance, the stronger reducing capacity.

3. Experimental results

As shown in FIG. 10, both substances had a concentration—dependent absorbance,
and reducing capacity of the salvianolic acid L was much stronger than that of vitamin
C.

20 Determination of components and preparation of No.1 extract and No.2 extract used
in the following pharmacodynamic examples 3-5.

All the materials used in the experiment were provided by Tianjin Tasly Group Academy
TCM Institute. Content of No.1 extract was 6.825g of crude drugs/g No.1 extract,
and No.2 extract was 4.162g of crude drugs/g No.2 exiract.

25  Preparation process
Preparation process of No.1 extract:

A mixture of 89.8 wt% Radix Salviae Miltiorrhizae (Chinese name: Danshen) and 9.6
wit% Radix notoginseng (Chinese name: Sangi) was extracted with water (containing
0.45% sodium bicarbonate) twice: 5 times of water for 2 hours and 4 times of water

30 for 1 hour in succession. 95% ethanol (v/v) was used to concentrate the
water—extraction solution by means of reflux. The ethanol-precipitation was
performed until the final ethancl content in the ethanol—-extraction solution being 70%.
After standing still overnight, a supernatant was taken and concentrated to give the
No.1 extract.

35 Preparation process of No.2 extract:

A mixture of 89.8 wt% Radix Salviae Miltiorrhizae (Chinese name: Danshen) and 9.6
wi% Radix notoginseng (Chinese name: Sangi) was extracted with water twice: 5
times of water for 2 hours and 4 times of water for 1 hour in succession. 95% ethanol
(v/v) was used to concentrate the water—extraction solution by means of reflux, the

40 ethanol-precipitation was performed until the final ethanol content in the
ethanol—extraction solution being 70%. After standing still overnight, a supernatant
was taken and concentrated to give the No.2 extract.
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5standard concentration of 2mml /L, N represented the dilution

mul ti ple of sanple before determ nation. Experinental results: 1.

Est abl i shnent of hydrogen peroxi de- damaged nodel a. PCl2 cells

at exponéatiaiioligrasi@ h WatagEPered by the trrdned oh cxpnelenhshée rRiasenpmgention.
10t wi ce, f ddition of 0.25%trypsin digestive solution to
performgiegéeégﬁpﬁrﬂemooa C for about 1 mn. This reaction was ended by
addi t i onaAahlybb08osditions aate add &slond: tWhRreedosnHPLENtAJilknp Tarisad SB-C18

reSUSpe“gﬁ%m&%oﬁ%“%ﬁﬂmﬁ}%ﬁﬁﬁéﬁﬂio% h€ad.§4% AR WY Bqueous
Il density >2102. ! . i ikEpRngl >
suspehsi SAUAR W4 6 ESITORIS RSN ﬁg éﬁYE{f gogianiTiesalitipR containing
15each wel02%npBysehudic meitharad usedcanstratbilet phaes 8.ule oG@ehhelilEnowas
at 37C f érfaﬁn@@larc%olrdiﬁg t@tﬁ@gbutgmagdrlatmz@at, @Eﬂ@\ﬁirlateh@é§ MM, a detection
I oups: C (el P .
model or Je0OPnEBOYRg eRBkRs mBfMn 15RRERILSERRS e Q5AUR, (0kRSha yme wes
control 696’1‘1@}: only addition of PBS. 20Sol vent control group:

addi j4 ong gl & Hdpa of hydrogen

reaction tTimee \b@sn)l hour. Pesoiile/phaestA ol group: nkslsiteaphase (20g/ ml)
i s added as ﬁ positive drug and then pre-treated for g hours, 1nto
whi ch 0. 5mM hydr ogen per oxi de wad® added to damage 25f P 1 hour and
replaced with freshly-prepared BMEMF10%-BS cul ture negpum 2000 | per
well. d. The cell activity was determned by MT nethod. Table 10
Est abl i shmed® of hydrogen per oxi’de- damaged nmodel G ougSFi nal
concentratigg Survival rate (9% 4l ank control- group 0335005.65 Sol vent
control group 0.1% DVSO 93. 455. 21 Model group 0.25mM H202 84. 837. 65
0.5mM H202 40.314.63 int  1mM K22 34.366.15 " Positil¥e control
group 2pg/ nky( Edaravone) 53.543.d *: conpared w thqthe nodel
group of —8—5#vH26 R<0—05)—#H—corpated—w+h e—S6 € ol
% (())/Up <(:| PS@n@dnt. pASeasﬂpmm@orT@?I mf tlxuth)’Q_ﬂﬁ r¢<£9.I2I éﬁﬁﬁwtg!yﬁbom%@m%ﬂn% 2in the
0 an i after bei'ng treated wi :
for 1 hotﬁmyﬁgbh%léggﬁn%bggi%e-damaged nodel was P012 cells
treat ed Table D Comiéh20Rechon conpoment2in Mstlaftiradinent of

oxygen-glucose deprivation ( model, a. POIZ celTs af exponenti al
gr owt h pﬁﬂ&?ﬁeﬂmld_mmgﬁﬁfﬂ Wekhed with PERETEES ol | oved
by addit pitoPhtcPndealbEMRE N dh g@stive sol ution ket bheam di gestion
at 37 t foroa gut 1 man.#ﬁéi S reaction was ended b;@] addipti on of bl ood

10ser um Benshensdl cul ture mediWPH0 centrifuged and resuspended, then
count ed Bhianolic acid A 0.17

Salvianclic acid B 0.30-0.76
Salvianclic acid L 0.43-0.49

A U Vv

D *

15 Table 6 Content of each component in No.2 extract

Component Content (%) Remark
Protocatechuic aldehyde 0.14

Danshensu 0.10

Salvianolic acid A 0.12

Salvianolic acid B 3.5

Salvianolic acid L 0

Pharmacodynamic example 3 Effect of the salvianolic acid L lyophilized powder on
isolated rat thoracic aorta

Experimental materials
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cells to prepare a suspension with a cell density of 2x104-4x104
cells/m. Db. The resulting cell suspensi on was i nocul ated into

96-well mcroplate with 180pl in each well L{ and incubated in ,
const ant 1t depematgrialscandiraadapatsorSadtiangiic a@ﬁi L2 opbilized Peweler rasupiovigied
and tr eabyeTiasjin frbelyeemrpe ﬁ&:a@ecrpr'CI\/blllﬁmKut@Onthﬂbp@thﬂne Citrate (NA) and

828; reglt A MBX%XAI tive c S%%H %%%30% tl:'ﬁ‘?\ﬁ? Of e

| 0
coll in &4P08 P Radenas & %u@:gﬁ ion, é%clgﬁgi,l Bothdum
medi uim mhlpcﬁemgdplnacﬁdfdiondﬁ apdmtyapamrrc dithainbesn) phrapbele, tspdiws opigatianate,

for 0.5 hrugnedwhen ieRYgnesodeessd thriung .chlorkied then transferred to a
routi ne i ncubator. The determination was carried out after a Eerl od

of time 8f MapubRRa@ius PYertalh® iselatedtisgie tiguobaRithMarbal2y Giliggion
used as ayqiomi weteeprdduged Dy Nanfing Metibed e Bulerwecand Tatletldgy C6. HadrsDther

and then éﬁBéé‘Qﬁ@lu\ﬂ'ebhgl]&{slﬂ&ﬁstﬁarﬁéo‘%ﬁeﬁe@hdrﬂrgﬂl é&grcﬁlledpéﬁgé\feltherﬂ@ﬁaﬁé UBath

was adde ag%l n,aR/ art.e recor

ti meid or °F @?@Cﬁag’gpeééyrq'ﬁérﬁrﬁgky%qf“ﬂ fi"transferred to

gfr?:lﬁrgng 'E?(%'éhﬁié?ﬁal Eh%&lgt@mr%ﬂmm @@ﬁegbeﬂ BHiperf b@%y—&vd?@lﬁt' Oflere
O o Sl St B 8o Yyiob 8 6 s BEhibY HBE TEBKRIBLAREL YT Tyt tne
G oup Fi ﬁgntlflea%&l@t rcat%KK ing) V%QOHRJQ %A”BfaéﬁW@Snfte}do}"“tbrr%@p@c"f%d’et
DVBO 1006or668udddiby Begijimgpk €2 dde IMBOCAH?2, I51913) %! tdRowatdrireaciomilfeédiggaapm at

2pg/ g | éﬁgéﬁwaté%‘@éraﬁﬁe@%og@%C3mum|ﬂf’aﬁ9d95r 180Fpes ed with the nodel
group; ##. P<0.01, conpared with the blank control group. As shown in

Tabl e 11$xm¢wnsntra\l/m/eathodate of oxygen-gl ucose deprivation-danmaged

PO12 cel u 294 inhibition rate was 58% Thus, the
oxygen- gl u@mggr#d%fs$?@ tgaﬂ (g(g? in this study was: the gl ucose-free
DVEM - nmegioyan dTaﬂwebgglma(th@eem@q_ Qrighilizedcebivaer Wa@ce@kﬁirme@ Byipl Basis of
chanber, pﬁ% (?&Ha}n 18%9 '{”t(')‘l WFSBP thBr Ba NI %9"?1%[5 {ﬁ#ﬁg re&ich AR dose

2.6, and a rou I ne |ncu erm nat’on
was rryves & a perlod of time of incubation. 53. Effect of

drug on RF“éd garuvbﬁ%gcﬂ l)emgtm wgaydw@%& ROL? Or@IHLPoﬁe d@lzry@d% 2),

i cer T BE} ey Caltl & ot G7969% FEDISORR Ul ot i ve ol i on o

per form plcgesw@nm &t KBY sbidtioh sl 1wk add¥cs eheRain OMifinaScEmsiedralivn of
addi ti ong rtnrp#ng serum contai ned culture medium centrifuged and

resuspende n counted the 10cells to prepare a suspension with a
cel |zsienﬁllﬂ\tylwﬂ“nﬁmml(ﬂ‘ﬂaﬁll%r&férit&[tmn atb10 Pheolflesulvaisndiloeld with totally 4
suspen5|§ Jastd nocul ated into 96-well mcroplate with 180pl in each
wel | ghand |ncubat ed in constant terrperature CQ2 incubator at 37t
for 24 haliHs. 10 °meol/ G Gl ngorarehttateat rént 87 m dlél e weer alilbtept ovips totally 4
bl ank cogtddbn@roup (PBS), solvent 15control group (DMSO or ethyl
acetate), nodel group (H202), positive control group (Edaravone) and
drug treat fsaup@ioup. Model group: 0.5nmM hydrogen peroxi de (H202) was

usecrhe BEE0aprRhed IaE" ok ahal s RRLER, nhEf: (EfIBRRIERCTBRIS he
hours, i RiePaiAtien . g AP dPe e - peFdﬁﬁ‘Q@ taindhad “ﬂ‘%fez‘(yééﬁ’rﬁg@tﬂ)‘ﬂ epch
hour andgrcﬁnd anéd vadduldreshidpipoepialed IRVEMEHOVEFERS dolthigsrresemdihyrine rats

were divided into 3 groups: normal group, hypoxia model group and the salvianolic
acid L + hypoxia model group.

35 3. Experimental methods

SD rats received free diet that was placed in group randomly according to the
preparation of drug on the day, and there were 8 rats in each group. The rats
were sacrificed by dislocation of cervical vertebra, and the chest was opened
rapidly to take out thoracic aorta. At 0C, the thoracic aorta was placed into the
40  oxygen-blowing Kreb’s solution, where the connective tissue was removed and the
thoracic aorta was modified into vascular ring with a diameter of about 2mm, and the
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Drug treatnment group: after the cell was inoculated into culture

m croplate, different tested drugs at different concentration were
added firstly and pre-treated for 6 hours with 20pl per well, into

whi ch 0. BasauR0Pingawaaddawmwitly dapwrfedf vp 0 frnlatedangth HEOPs eéph ae@stant

with f Ir F@}@%ﬁ@ﬁ%%&@n%ﬁ?@%ﬁ?%é&%@ ﬂ‘ﬁdﬂr@lﬂ@r}, t%mbﬁg%fﬁn neingdticer
was Coll gfhefuicHRmA Phy#aidaic'rBEo dit RnheBtey . a@‘t" Was Sq, the
The acti vi oft cell in cr te was, determ,ne :
Tabl o 1oVEHQUI g W GGURTEEM G Py ah At Begk ol SObMIATyHAS poRocd at
cel | 5 oinjemammbf ddmeient rAftéoaq@libvated. thatvascubarSoiy mas piertresited with a
%83%( é%@ss@ni%@@@ é@lgﬂoﬁao'[ 20. 1?11%) Qﬂ/@@hﬂt@gﬂ- A&erqsﬂﬂﬂ}%dﬂ}@&htion, the
1001. 38 9%%/%%%@0‘&% 1%6&8%&@%?:' ar é*&"sgﬁfgﬁr&n*%%%ﬁ@k%&? gﬁé%rﬁﬁ%ﬁ to
H202+0. 186 MREDE Pivsiolpgically exieMevlie b M- ORBSIHSLEE3. 9eXt, N\ waadded
H202+0. OB %igEVBO diffie GT3. Gadlenhbeltls drt 6T 10-°%5 D A2 00 * iEtod/Ad ) to0 obadive the
H20249. 10 QMNetR3iohO 2. iRen refemidthiOgadk 03U ELRAG R Ak dfabilized in the
plateau phase. Then, ACH was added in light of different gradient levels (1 0%, 1074,
107°, 10™®mol/L) to observe vasodilation. During the process of adding NA and

ACH, the Kreb’s solution cannot be replaced.

In the hypoxia model group, supply of oxygen had been suspended for 20min aiter

15 pre—treated twice by a potassium chloride solution. Meanwhile, the salvianolic acid L
lyophilized powder or Kreb’s solution in equal amount was added to bathe together,
and followed by addition of NA and ACH in light of different gradient levels. The
Kreb’s solution cannot be replaced from the starting of hypoxia to the end of the
addition of the final concentration gradient of ACH.

20 The results were statistically analyzed by using +test.
Experimental results
1. Effect on vasoconstriction

As shown in the results, although the salvianolic acid L lyophilized powder had no
significant effect on vascular constriction compared with the normal group under the

25 present experimental condition, there was an obviously right shift of the
vascular-tension curve. Data were seen in Table 7.

Table 7 Vascular ring constriction data

dosage NA(mol/L)
Group
(mg/mil) 1077 1078 1075 1074
Normal group 0.13+0.22 0.53%:0.49 1.02+£0.59 1.27£0.62
Hypoxia model
—0.01+0.050.23+0.41 1.12%£0.31 1.37£0.31
group

hypoxia+ salvianolic
-0.02+£0.06 0.30+£0.33 0.84+£0.38 1.05£0.48
acid group

*. compared with the normal group, there was a significant difference (P<0.05), #:
compared with the model group, there was a significant difference (P<0.05). Effect

30 of the salvianclic acid L lyophilized powder on vascular constriction was seen in Fig.
11.

2. Effect on vascdilation
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0. 5mM H202+0. 001% Et OAc 39. 651. 84 ## Positivecontrol group (Edaravone)
2pg/ m1 58.182.64 ** 0.2pg/ml 44.26.11 0.029/mM 47.62 * Drug
treatnent group (No. lextractofthe salvianolic acid 0 2pg/ nmlL 50. 655. 65

0. 2pg/ il A4hpBd iIBghisgeorlisy/aamm adreR Wit hreurpriral airerem vapogsligtion was obviously
( No. Zext mk@ﬁédil¢Psa!mi)aegm IACHGIaiN2RYERTLIN4Pe08D03R nbdPgtady under the
(ver Lou ShoacP et ol Bndfott iy’ B EGahs Fstuiean s e
44. 890. 482VENOIB A LagTop. 8rd the neLpabgroups miHTBRAIGS WIth Hae hyhexia model
gr oups ( 0 g5, H2RREMERD) was abvistehodtreraihpred P W 00) the ABHedragievtpevels in

(0. 5mM HAQ2+ANVBADliC #&id IPgoUpL. THERAGEEsWd that fife SaMEERIic @RI I BFoup could
group (%%ficant]y improve the dysfunction of hypoxia—induced vasodilation. Data
were seen in Table 8.

Table 8 Vascular ring dilation data

dosage ACH (mol/L)
Group e » - S
(mg/ml) 10 10 10 10
Normal group -0.09+0.13 -0.711£0.47 -0.92+£0.51 -1.09+0.49

Hypoxia model
group

0.06£0.07"" 0.04+0.07"""-0.03+0.09"""~-0.30£0.37"""

hypoxia+ salvianolic

) 0.1 -0.09+0.18%-0.33+0.50*~0.47+0.60% ~0.67%0.69
acid group

10  *+: compared with the normal group, there was a significant difference (P<0.01);
*x+: compared with the normal group, there was a significant difference (P<0.001);
#: compared with the model group, there was a significant difference (P<0.05).

Effect of the salvianolic acid L lyophilized powder on vascular dilation was seen in Fig.
12.

15  Experimental conclusions:

The salvianolic acid L lyophilized powder had effect on causing the right shift of the
vasoconstriction curve of NA to some extent, but no significant difference had been
observed. Hypoxia for 20min might lead to a significant decline in gradient dilation of
vascular ring caused by ACH in the model group {P<0.01), resulting in the appearance

20 of diastolic dysfunction. On the contrary, the salvianolic acid L lyophilized powder
showed significant enhancement in dilation of anoxic vascular ring at three gradient
levels of ACH(107%, 107, 107°mol/L) (P<0.05). It was confirmed that the salvianolic
acid L had a significantly improving effect on vasodilation dysfunction caused by
hypoxia.

25 Discussion for attentions:

1. When preparing the Kreb's solution, calcium chloride and glucose were not added
until total addition of other substances in order to prevent turbidity. The Kreb’s
solution cannot be kept at room temperature for a long time, avoiding flocculent
precipitation. Finally, the Kreb’s solution was prepared when needed.

30 2. The cardiac—aorta was taken out in ice bath as far as possible; and the injury to
vascular ring caused by apparatuses should be reduced; the cardiac—aorta should be
taken out closely enough to vascular arch for the purpose of preventing reduction of
vascular activity.
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Drug concentrations were respectively prepared with DVSO at 0.1%

0.01% and 5 0.001% which should be conpared with the sol vent control
group haV| ng correspondi ng concentration. Werein the drug treatnent
group was aR evrs\PXIRUSRG fbéhe TPbad spRlbRupNeOPhiER GAeYId GpiasesTRY as
model gr pupstZQﬂreEé@é\d:)ubm mogpaindldent ¢ hhe hensiohviesmisduest,r @suljinguip the
(Et OAC) . E?@Jnﬁn fect of drug on LDH activity of H202-damaged PCl2
cell G oup Final concentratlon LDH activity (U L) Solvent control

group ( DFB@MacadWBMic Sammpia ¥ Pastecive) eéteBivBO tBd Sabi® @B acidolD Ivephilized
DVBO 574088108 hnSohyasl £Qhb RloraipuP il A B1d% EI OAC 313. 916. 33
0.01% E . Model group (0.5nmM
H202+DIVBE)<D®’IrBﬁMaHme(JaI§% DIVISO 608. 516 33 " 0.5mV H202+0. 01% DVBO

rooz. e 8 ShiFIEER M PSR e e Pl b Tl omers

Et 0Ac 59Mc7 gapnsiant: termpeyaiurefeda NP EVe AR W Ehagad {ross Herpguds.t (3gEMany;
control gL ré&der avaeng@urémgenl from BIO-RAD Inc, USA; flat shaking—table was

10 purchased from Jiangsu Guangming Experimental Apparatus Manufacturer and
inverted biological microscope was purchased from OLYMPUS, Japan.

2. Main reagents: DMEM high—glucose medium and DMEM glucose—free medium

were prepared by GIBCO, trypsin was purchased from SIGMA, fetal bovine serum was

purchased from PAA, MTT and DMSO were purchased from SIGMA and LDH test kit
15 was purchased from Nanjing Jiangcheng Bioengineering Institute.

3. Disposable materials: 96—well cell culture microptate was prepared by CORNING.
4. Cell strain: PC12.

Experimental methods:

1. MTT method

20 a. MTT was added into 96-well microplate with 20ul in each well, and reacted for 4
hours in incubator.

b. The supernatant was discarded, followed by addition of 150ul DMSO in each well
and shaken on flat shaking-table for 10min.

¢. Absorbance of each well was measured by ELISA reader at wavelength of 570nm to
25  calculate cell survival rate.

Cell survival rate %=(0D value of drug administration group/OD value of negative
control group) X100%

2. Determination of LDH activity

The experiment of determination was carried out according o the Specification of
30 LDH test kit provided by Nanjing Jiangcheng Bioengineering Institute. Detailed steps
were presented in Table 9.

Table 9 Detailed steps for determination of LDH activity

blank (B| Standard | sample tested [Control sample (
) solution (S) (U) C)
ultrapure water {(ul) 2.5+5 2.5 2.5
Standard solution (ul) 5
Sample {(ul) 5 5
Matrix fluid {ut) 12.5 12.5 12.5 12.5
coenzyme (ul) 2.5
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523.495. 17 ** 0.2pg/ ml 568.2311.55 ** 0.02pg/ ml 532.4411. 55** Drug
treatment group (No.lextract oftheO 2pg/ mL al vianolic aC| d 0 2pg/nl

465. 3232
treat rren’amd)w@lt( N&;Médaaitaﬁ"t@é@ﬂspghnﬁ sal vianolic acid 0 2pg/ ml

487. 70115 634.66 ** , 0_029 59 ?827.82 Diug tre nt
o oun_ (yRLE IR AR A YT RE00 2 g 1 Dot el L el ot d s obglal 125

487. 7072\ eded whli4iRdibat88 4t 3ﬁcogcm/5mn55o 33625 83 10 *: P<0.05,

conpar ed Wttt tre-Trodet —group STviTH202+DIVISO =PI, 01, conpar ed
with thel0nta¥ NgPblup (0. 5miv H2021+2‘§VS()) 125 P<0. 011 2%ompared wi€h the
sol vent control group (DMSO). Wierein the drug treatnment group was
conpar ed lmpulhateldeatnmeh tgnmqja(wes‘mMSHmmmm@bsomﬂm@ ﬂh@cﬁedat 440nm
group (H28
(Et OAc) . LBH &m@t lﬂ)lfL)d(@IDUGOUCME(O@sF@D/Be)MG@tMXdDOBOlZ cel | of

oxygen- gI ucose deprivation 5a. P012 cells at exponential growth phase
in good XGIRIPI;: s esarissthgiahsaseance of the tested sample; OD¢ represented

the absorbance of control sample, ODs represented the absorbance of blank,
ODgs represented the absorbance of standard solution, Cs represented the

5 standard concentration of 2mmol/L, N represented the dilution multiple of sample
before determination.

Experimental results:
1. Establishment of hydrogen peroxide—damaged model

a. PC12 cells at exponential growth phase in good condition were washed with PBS

10 twice, followed by addition of 0.25% trypsin digestive solution to perform digestion at
37 C for about 1 min. This reaction was ended by addition of blood
serum—contained culture medium, centrifuged and resuspended, then counted the
cells to prepare a suspension with a cell density of 2X10%-4x10* cells/ml.

b. The resulting cell suspension was inoculated into 96—well microplate with 180yl in
15  each well {n=3) and incubated in constant temperature CO» incubator at 37°C for 24
nours.

¢. Grouping and treatments: there were 4 groups: blank control group (PBS), solvent
control group (DMSO), model group (H20) and positive control group (Edaravone).

Blank control group: only addition of PBS.
20  Solvent control group: addition of 0.1% DMSO.

Model group: a concentration of hydrogen peroxide (H»0,) was respectively at
0.25mM, 0.5 mM and 1mM, a reaction time was 1 hour.

Positive control group: Edaravone (2ug/ml) is added as a positive drug and then
pre—treated for 8 hours, into which 0.5mM hydrogen peroxide was added to damage

25 for 1 hour and replaced with freshly—prepared DMEM+10%FBS culture medium, 200y
| per well.

d. The cell activity was determined by MTT method.

Table 10 Establishment of hydrogen peroxide—damaged model

Group Final concentration Survival rate (%)
Blank control group 0 100£5.65
Solvent control group [0.1% DMSO 93.45+5.21
Model group 0.25mM H.0» 84.83+7.65
0.5mM H.0, 40.31+4.63 **
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per vel | 7T BUGARY S00SG Sl pLaced\ e SRS SRATREL g oo
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gl ucose- Pr Eaemwh%&ehﬁysqmqn e inesylaterhiaty by éﬂl&wéatea%h 1 80ul in
pl aced i naeh metidriF8) ehdharhated ar tedstbot tercperture@Of orcubatoried @7 Dhien 24
02% was hggs.than 2.6, and then transferred to a routine incubator to
culture overnight. 30d. Resulting supernatant was coll ected the next
day ¥t hco@ropeingwednd Wabkhenias thase fwrredel elgnouResi dladt popfrol group

acti vi ty(n&mokie-0actdDMS®) of raebél vvae-,sod@te(mﬁme@ by DWITOnet baggenFaphdse
14 Ef f echo of Aol aﬂﬁ\}ﬁnﬁkﬁtl\%e@nﬁél bYalEhALSoRE) PO12 cell of

oxygen- gl ucose d pri oup |naI concen rat| on Survival rate
(% Bl anMoclehtgr@th gt‘r@upel{Nmronltove a¥ DMIP03 1eOwa &6 VB A 000, Bicofeoitée DMEM

DVBO 100, g&/? y&I khaRMer ObtaBbaUB reNXIMme for 0.5 hour

o501 towﬁéa%a/ o“eEf? § 27 ’zan%feastranng%%&tog?dﬁeﬁﬂe YR, The

30. 151 detefmloammwa@c gm@lo%gfteea Pavirib T ginoe 9 f (e aidin) 0. 1%

DVBO 26' égém\}g control group: Edaravone (2ug/ml) was used as a positive drug. Drug was
added and pre—treated for 6 hours, and then replaced with glucose—free medium, 180
ul per well. The drug was added again, placed in a hypoxic chamber, started to

25 record time for 0.5 hour when O,% was less than 2.6, and then transferred to a
routine incubator. The determination was carried out after a period of time of
incubation.

d. The cell activity was determined by MTT method.

Table 11 Establishment of oxygen—glucose deprivation model

Group Final concentration Survival rate (%)
Blank control group 0.1% DMSO 100+6.66
Model group 0.1% DMSO 42 59+3.06""
Positive control group 2ug/ml (Edaravone) 48.50+1.81"

30 *:P<0.05, compared with the model group: ##: P<0.01, compared with the blank
control group.

As shown in Table 11, the survival rate of oxygen—glucose deprivation—-damaged
PC12 cells was just 42% and the inhibition rate was 58%. Thus, the
oxygen—glucose deprivation model in this study was: the glucose—free DMEM
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0. 01% DVMSO 31. 750. 77 ## 0.001% DMSO 38.541.75 " Positive control

group (OGDt+Edaravone) 2pg/nml 39.990.55 ** 0.2pg/ nl 36.372. 52*
0.02pg/ il 44.751.02** Treatnent group (No.lextractofthe salvianolic
acid L) PRAHD heddenrehesen iy gp@wmcaﬂtﬁ Idacerhinea hypogg siember, started to
34. 330. 9rél'dcﬁattnﬁ@tfogOCﬁlho(Jf\IWh%ﬁ@,{%CWaé tibss $fadvicaBplind theindtrbhs2pg/drio a

40.582. 79 LlJttneO rﬁ: - tﬁh@%le‘}grmm |%n0\399ﬁ |é’f§ &fkhﬁ%r agJér‘?@cﬁ Btme of

group (ye? e sal vi ano I C acl 6l. 44
2pg/n11‘”§6J wn 72 * 0.029/m 47.741.72 **

5 3. Effect of drug on cell survival rate of H-O,—damaged PC12 cell

a. PC12 cells at exponential growth phase in good condition were washed with PBS

twice, followed by addition of 0.25% trypsin digestive solution to perform digestion at

37 T for about 1 min. This reaction was ended by addition of blood

serum—contained culture medium, centrifuged and resuspended, then counted the
10 cells to prepare a suspension with a cell density of 2X10%-4x10* cells/ml.

b. The resulting cell suspension was inoculated into 96—well microplate with 180ul in
each well (n=3) and incubated in constant temperature COs incubator at 37°C for 24
hours.

c. Grouping and treatments: there were 5 groups: blank control group (PBS), solvent
15  control group (DMSO or ethyl acetate), model group {H202), positive control group
(Edaravone) and drug treatment group.

Model group: 0.5mM hydrogen peroxide (H202) was used to treat for 1 hour.

Positive control group: Edaravone (2pg/ml), used as a positive drug, was added to
cell and pre—treated for 6 hours, into which 0.5mM hydrogen peroxide was added to

20 damage for 1 hour and replaced with freshly-prepared DMEM+10%FBS culture
medium.

Drug treatment group: after the cell was inoculated into culture microplate, different

tested drugs at different concentration were added firstly and pre—treated for 6 hours

with 20ul per well, into which 0.5mM H20, was added to damage for 1 hour, and then
25 replaced with freshly—prepared DMEM+10%FBS culture medium.

d. The supernatant was collected, 20ul per well, for determination of LDH activity.
e. The activity of cell in cell microplate was determined by MTT method.

Table 12 Effect of drug on cell survival rate of H,O,—damaged PC12 cell

Group Final concentration Survival rate (%)
0.1% DMSO 100+0.66
(Sgrl\xgnot)oontrol group 0.01% DMSO 100+0.48
0.001% DMSO 100+0.4
0.1% E1OAC 100+0.86
|
(Sé’t'éirg)comro group 0.01% EtOAC 100+1.38
0.001% EtOAC 100£0.96
o, #
Model aroup 0.5mM Hx0,+0.1% DMSO __ |47.32+1.15

0.5mM H»0,+0.01% DMSO |43.65+3.0 *#
0.5mM H,0,+0.001% DMSQ |40.67+3.61 %"
0.5mM H»0.+0.1% EtOAc  [38.45+2.15%
0.5mM H»0,+0.01% EtOAc [39.28+1.75%
0.5mM H»0,+0.001% EtOAc |39.65+1.84 **
2ug/mi 58.18+2.64 **
0.2ug/ml 44.2+6.11
0.02pg/mil 47 6+2 °

(0.5mM H,0,+DMSO)

Model group
(0.5mM H.0.+ EtOAC)

Positive  conirol group
(Edaravone)
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@GO £L0RP Fi nal

concent r glipHon L@‘Z‘tr@@fiVbﬂ“y (thijb)2, B /ank control group [4Nopg®gi 72 DMS0)
0. 1% DVB, 21, D8R 1dig O 01% 0 A 7- 31 0.001% DVl @7+814d. 55

Bl ank co | X1 at 0. 1% ETOAC 23.96 1 T%

Et OAc ZOI(Vé .t&%’t”:TgC\%(}?LED Aﬁ %%fuélrf' St—odet—group—< Sﬁggggtg) 0194
Et 0Ac 46| .'3%" ; oEt(B R +——0--001%EtPAe g S2+6—33—~
Wwdel g OB 595, 177 o, 01 WG 80T 17 4
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*x. P<0.01, compared with the model group (0.5mM H0,+DMSO);

##. P<0.01,

Drug concentrations were respectively prepared with DMSO at 0.1%, 0.01% and
5 0.001%, which should be compared with the solvent control group having
Wherein the drug treatment group was compared
with the model group (0.5mM H»0,+EtOAC), while the model group (H20>+EtOAc)
was compared with the solvent control group (EtOAc).

corresponding concentration.

compared with the solvent control group (DMSO).

Table 13 Effect of drug on LDH activity of HoO.—damaged PC12 cell

Group Final concentration LDH activity (U/L)
0.1% DMSO 325.71+11.42
(Sgalggt)con"o' SrOUP 1 01% DMSO 348 5+ 16.33
0.001% DMSQO 374.16+3.81
0.1% EtOAc 313.9+16.33
(Sgéi':)comml GrolP 15 01% EtOAc 329.97+16.34
0.0Q1% EtOAc 342.29i30.13##
0.5mM Ho0,+0.1% DMSO 608.5+16.33
I(V(I)c.)grill\?rlc-)lsgg-i-DMSO) 0.5mM H;0,70.01% DMSO _[509.55£0 7
0.5mM H.0,+0.001% DMSO |617.45+£16.33 .
0.5mM H.0,+0.1% E{OAC 596.95+33.08
?g?g%[hﬁrﬁggﬁ EtoAc) 0:-5MM Hz0,70.01% EtOAc [500.74:31.437
0.5mM H.0.,+0.001% EtOAc 610.81L£11.55
Positive control group 2ug/m 523.49+5.17 =
(Edaravone) 0.2ug/ml 568.23+11.55 _
0.02ug/ml h32.44+11.55
Drug treatment group 2ug/ml 465.32+£32.68 "
(No.1 extract of thel0.2ug/ml 416.11+63.91 **
alvianolic acid L) 0.02ug/ml 483.22+21.92 **
Drug treatment group  |2ug/ml 487.70+11.55 ™"
(No.2 extract of thel0.2ug/ml 407.16+£34.66 ™"
salvianolic acid L) 0.02ug/ml 559.28+27.82
Drug treatment group  |2ug/ml 487.70+72.51
(yellowish powder: thel0.2ug/ml A74.27+71.96 "
salvianolic acid L} 0.02ug/ml 550.336+25.83

10
% P<0.01,

*: P<0.05, compared with the model group (0.5mM H»0»+DMSO);
compared with the model group (0.5mM Hz0,+DMSQ);

##: P<0.01, compared with the solvent control group (DMSO}).
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31.325.17 ** 0.2pg/mL 22.375.17 ** 0.02pg/ mL 40. 275.17* Drug
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( OGD+Et 08g) Cwasorcaimaut ed whinh thTeué‘.)I aakctioontwasl ardedp HyNoaddition of blood

oxi a+Et 08} ;m—contained culture medium, centrifuged and resuspended, then counted the
cells to prepare a suspension with a cell density of 2x10%-4x10* cells/ml.

10 b. The resulting cell suspension was inoculated into 96—well microplate with 180ul in
each well (n=3) and incubated in constant temperature CO; incubator at 37°C for 24
hours.

c. Grouping and treatments: there were 4 groups: blank conirol group
(normoxia+0.1%DMSQ), model group (OGD+DMSO, oxygen—glucose deprivation),
15 positive control group (Edaravone) and the drug treatment group.

Model group: the culture medium for the cells in microplate was changed to
glucose—free DMEM, placed in a hypoxic chamber, and started to record time for 0.5
hour when 0»% was less than 2.6, and then transferred to a routine incubator to
culture overnight.

20 Positive control group: Edaravone (2ug/ml) was used as a positive drug. Drug was
added and pre—treated for 6 hours, and then the culture medium was replaced with
glucose—free DMEM medium, 180ul per well. The drug was added again, placed in
a hypoxic chamber, started to record time for 0.5 hour when 0>% was less than 2.6,
and then transferred to a routine incubator to culture overnight.

25 Drug treatment group: the drug at different concentrations was added and
pre—treated for 6 hours, the culture medium was changed to glucose—free DMEM
medium, 180ul per well. The drug was added again, placed in a hypoxic chamber,
started to record time for 0.5 hour when 0.% was less than 2.6, and then
transferred to a routine incubator to culture overnight.

30 d. Resulting supernatant was collected the next day with 20ul per well, which was
used for determination of LDH activity.

e. The activity of cell was determined by MTT method.

Table 14 Effect of drug on the cell survival rate of PC12 cell of oxygen—glucose

deprivation
Group Final concentration [Survival rate (%)
Blank control group 0.1% DMSO 100+0.27
(Normoxia+DMSO) 0.01% DMSO 100+0.68
0.001% DMSO 100+0.77
Blank control group 0.1% EtOAc 100+1.07
(Normoxia+EtOAGC) 0.01% EtQAc 10010.45
0.001% EtOAc 100%1.02
Model group 0.1% EtOAc 29.19+1.65 **
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*: P<0.05, compared with the model group (OGD+DMSOQ); **: P<0.01, compared
with the model group (OGD+DMSO); ##: P<0.01, compared with the blank control
Wherein, the drug treatment group was compared
with the blank control group (OGD+EtOAc), while the modei group (OGD+EtOAc)
was compared with the blank control group {(Normoxia+EtOAc).

group (Normoxia+ DMSO).

Conclusions:

Results of the experimeni: When treated with the salvianolic acid L lyophilized
powder at the dosage of 0.02ug/ml, the cell survival rate of H,O,—damaged PC12
cells was 47% (P<0.05); while at the dosage of 0.2ug/ml, LDH activity was 474
(P<0.05). As for No.1 extract of the salvianolic acid L at the dosage of 0.02, 0.2 and
2ug/ml, LDH activities were 483(P<0.01), 416 (P<0.01) and 465 (P<0.05)
respectively; while for No.2 exiract of the salvianolic acid L at the dosage of 0.2 and
2ug/ml, LDH activities were 407 (P<0.01) and 488 (P<0.01) respectively,
compared with the model group, they both had an effect of reducing LDH activity.

When treated with the salvianolic acid L lyophilized powder at the dosage of 0.02 and
0.2ug/ml, the survival rates of OGD cells were 48% (P<0.01) and 37% {P<0.05)
respectively. With regard to No.1 extract of the salvianolic acid L at the dosage of

0.2 and 2ug/ml, the survival

rates were 40% (P<0.01) and 42% (P<0.01)

respectively, while about No.2 extract of the salvianolic acid L at the dosage of 0.02,
0.2 and 2ug/m!, the survival rates were 47% (P<0.01), 47% (P<0.01) and 41%
{P<0.05) respectively. When treated with the salvianolic acid L lyophilized powder at
the dosage of 2ug/ml, LDH activity was 40 (P<0.05). Moreover, with regard to No.1
extract of the salvianolic acid L at the dosage of 2ug/ml, LDH activity was 31
(P<0.01), while No.2 extract of the salvianolic acid L at the dosage of 0.2ug/ml, LDH

activity was 31 (P<0.05).

As shown in the experiment, not only did the salvianolic acid L [yophilized powder have
a significantly improving effect on /n viro neuronal injury caused by OGD or Hp0p, but
also increased survival rate of the celis.
salvianolic acid L had functions of protecting nerve cells in condition of oxygen
deprivation, glucose deprivation and over—oxidation.

Therefore, it was confirmed that the

Pharmacodynamic example 5 Protective effect of the salvianolic acid L lyophilized

powder and exiracts on experimental acute myocardial ischemia in rats

Experimental materials:

1. Test materials and reagents: pituitrin (Pit) injection was produced by Nanjing Xinbai
Pharmaceutical Co., Ltd. with the batch No. of 070302. Normal saline was
produced by Tianjin Tian’an Pharmaceutical Co., Ltd. with the batch No. of
200605241, specification: 500ml/bottle.
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3. Animals: SD rats, male or female in proper body-weight, were provided by Beijing
Vital River Laboratory Animal Technology Co., Lid., with the certificate No. of SCXK
(Jing) 2007-0001. All rats were fed with rat special diet (produced by Beijing
Keaoxieli Diet Co., Ltd.) and tap water in animal feeding room at room temperature of
20-257, illuminated for 12 hours.

Experimental methods
1. Design of administration dose

Content of No.1 extract was 6.825g crude drugs/g and No.2 extract was 4.162 g
crude drugs/g.

For both No.1 and No.2 extracts, there were two groups of high—dose and
low—dose: 1.086g crude drugs/kg and 0.543¢g crude drugs/kg respectively.
According to the dose conversion of the crude drugs, administration dose of the
salvianolic acid L lyophilized powder in high—dose No.1 extract was 4.67mg/kg, and
2.33mg/kg in low—dose group. No salvianclic acid L was found in No.2 extract.

Administration dose of the salvianclic acid L lyophilized powder was 10.0mg/kg and
5.0mg/kg.

2. Grouping
2.1 Screening of animals

Before formal experiment, rats were injected via vena caudalis with pituitrin (Pit)
(1U/kg). Normal ECG and the ECG of 5min after injection were recorded to observe
J point elevation and T wave abnormality. Animals who had abnormal ECG before
injection or who were insensitive to Pit were rejected.

2.2 Grouping of animals

Desirable rats were divided into 7 groups: @ model control group, & No.1 extract of
Danshen low—dose group (A group}, ® No.1 extract of Danshen high—dose group (B
group), @ No.2 extract of Danshen low—dose group (C group}, ® No.2 extract of
Danshen high—dose group (D group), ®Salvianolic acid L Iyophilized powder
low—dose group (E group), and @Salvianolic acid L lyophilized powder high—dose
group (F group).

3. Experimental methods

' SD rats, half male and half female, were randomly divided into groups, 8 animals in

each group. The rats in the treatment groups were drenched with agueous
suspensions of different sample each day, while the rats in the model control group
were drenched with equal volume of normal saline. All animals were consecutively
administered for 7 days. 40min after.final administration, the rats were anesthetized
and connected with devices to record lead Il normal ECG. The pituitrin (Pit} was
injected at a constant speed in the dosage of 1U/kg body weight via vena caudalis
within about 10s. ECG changes were recorded at 0s, 5s, 10s, 15s, 30s,; 45s, 1min,
2min, 3min, 4min, 5min, 10min and 15min after administration. Differences
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point and T wave, and the data were analyzed by #test.
Experimental results
1. Effect on J point

As shown in the results, compared with the model control group, the elevation extent
of J point of ECG in F group (Salvianolic acid L lyophilized powder high—dose group)
is less at 158, 30s and 45s in pituitrin—caused acute myocardial ischemia and the
difference had statistical significance under the present experimental condition
(P<0.05). Compared with the model! control group, the elevation extent of J point of
ECG in B group (No.1 extract of Danshen high—dose group) is less at 15s and the
difference had statistical significance (P<0.05). Compared with the model control
group, however, other groups showed no significant difference at each time—point.
Data were seen in Table 16.
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As shown in the results, compared with the model control group, the elevation
extent of T wave of ECG of F group (Salvianolic acid L lyophilized powder high—dose
group) at 15s and 30s is less, and the difference had statistical significance under
the present experimental condition {P<0.05). Similarly, compared with the model
control group, the elevation extent of T wave of ECG in B group (No.1 extract of
Danshen high—dose group}) at 15s is less, and the difference had statistical
significance (P<0.05). Compared with the model control group, however, other
groups showed no significant difference at each time—point. Data were seenin Table
17.
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Compared with the model control group, the elevation extent of J point of ECG and
T wave in F group (Salvianolic acid L Iyophilized powder high—dose group) is less at
15s and 30s, and the difference had statistical significance (P<0.05).

Compared with the model control group, both J point and T wave at 15s are
significantly decreased in B group (No.1 extract of Danshen high—dose group)
(P<0.05).

Compared with the model control group, other groups showed no significant
decrease in J point and T wave at each fime—point.

As shown in result, under this study, the salvianolic acid L lyophilized powder
(10mg/kg) and No.1 extract containing the salvianolic acid L at concentration of
4.67mg/kg had effect of anti—acute myocardiac ischemia, but no effect of
anti—acute myocardiac ischemia had been observed under the experimental dosage
in No.2 extract that did not contain the salvianolic acid L.

Discussions for attentions:

1. Definition of J point: the combination point of the ending of QRS wave group and ST
segment.

2. Due to the constrictive effect on coronary vessel of pituitrin, intravenous injection of
pituitrin can induce acute myocardial ischemia in normal rats, resulting in obvious
elevation of both J point and T wave in ECG. The shift of J point in the drug treatment
group had significantly recovered and T wave had decreased to normal level gradually
after the tested drug was administered, this suggested that the drug had antagonistic
effect on acute myocardial ischemia induced by the constrictive effect of pituitrin on
coronary vessel. The drug, having therapeutic effect whether on | phase abnormality
(induced by pituitrin within 0—45s) or |l phase abnormality (induced by pituitrin within
45s—15min), was usually believed to have the effect of anti-myocardial ischemia.

3. During the experiment, the pituitrin of the same batch number should be used to
avoid the effect of the potency unit of drug on the experimental results. Pituitrin
should be injected at an interval of more than 2 hours to avoid drug resistance.
Preferably, the selected animals are used every other day.
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. A novel compound of salvianolic acid L having the general formula (|}, its

pharmaceutically—acceptable salts, solvates and hydrolysable esters:

'
COOH

formula (1)

2. A method for preparing the salvianolic acid L of claim 1, comprising following
steps:

a) extraction: extracting Radix Salviae Miltiorrhizae crude drug or a mixture of Radix
Salviae Miltiorrhizae and other crude drugs with water, adding alcohol to precipitate
and obtain a supernatant, then concentrating the supernatant to obtain an extract;

b) separation: dissolving the extract of the step a) in water, applying on a
macroporous absorbent resin and then eluting the resin with water to obtain an eluent,
acidifying the eluent, applying the acidified eluent again on the macroporous
absorbent resin, washing the resin with an acidic agueous solution to remove
impurities and then eluting the resin with ethanol to obtain an ethanol eluent,
concentrating the ethanol eluent to obtain an extract;

c) purification: applying the extract of the step b) on the silica gel column, isocratic
eluting with a mobile phase of chloroform, methanol and formic acid; collecting the
eluent; monitoring the whole elution process by TLC, combining characteristically
analogous eluents to obtain the salvianolic acid L.

3. The method according to claim 2, characterized in that: in the step a), said
Radix Salviae Miltiorrhizae crude drug or a mixture of Radix Salviae Miltiorrhizae and
other crude drugs is sliced into decoction pieces; said water—extraction is as follows:
decocting the crude drug with water of 4-8 times the volume of the crude drug for
1.5-3.5 hours, filtering: decocting drug residue with water of 3—6 times the volume of
the drug residue for 1-3 hours, filtering: and combining the filirate, concentrating the
filtrate to obtain an extract with a relative density of 1.11-1.28 (807); said
alcohol-precipitation is as follows: adding 95% ethanol into the extract to precipitate
until the content of the ethanol being 65%—70% and standing still for 12-36 hours,
concentrating the supernatant by recovering ethanol under reduced pressure condition,
and obtaining an exiract with a relative density of 1.30-1.38 (607C);
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