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Screening of Anti—thrombotic Activity of Herbal Extracts in Ferric Chloride—induced
Thrombosis Model
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1 : KM—Based Herbal Drug Development Group, Korea Institute of Oriental Medicine, Daejeon, 305—811, Korea
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ABSTRACT

Objectives : The aim of this study was to examine anti—thrombotic effect of traditional herbal extracts in a rat
model of ferric chloride (FeCls)—induced carotid arterial thrombosis.

Methods : Thirty minutes prior to a 35% FeCls application, Sprague Dawley(SD) rats were injected with the 10
types of traditional herbal extracts (100mg/kg, intraperitoneal injection), respectively. The effect of these herbal
extracts was examined for time to occlusion(TTO) using the Laser doppler flow meter and measured for
thrombus weight (TW) in FeCls—induced thrombosis model,

Results : In the TTO, Salvia miltiorrhiza (Sm, 2.30+0.28 min, p<0.001) and Santalum album (Sa, 2.19+0.19
min, p{0.001) showed significantly delayed TTO more than twice compared with Saline—treated group. Cnidium
officinale (Co), Psoralea corylifolia (Pc), Scutellatia baicalensis (Sba), Panax notoginseng (Pn), Angelica
tenuissima (At), Scrophularia buergeriana (Sbu), Rhus verniciflua (Rv) and Picrasma quassioides (Pq), except for
Rhus verniciflua (Rv) also meaningfully impeded TTO more than one fold, In addition, Salvia miltiorrhiza,
Santalum album, Chnidium officinale, Fsoralea corylifolia and Scutellatia baicalensis significantly reduced TW
more than 10% compared with Saline—treated group. Especially, Sal/via miltiorrhiza and Santalum album showed
the most excellent anti—thrombotic effect among the 10 herbal extracts tested on the restoration of altered TTO
and TW,

Conclusions : These results suggest that Sm and Sa extracts have outstanding anti—thrombotic effect in
FeCls—induced thrombosis model and is potentially useful as herbal medicines for the treatment and prevention
of thrombosis,
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AN E A B BAHF(thrombosis)2 2194 E Yy 8l

- of ofgt @AMl Ttk WHoE MANAH BALE S

@A(thrombus)oldt BAWS B¢ E= A% WA 2 weiel, @do] @wo] ¥ =uA RS Pty A2

8489 g9 SuE Ushe ASE Wjwh JFY, TP L o) Ak o] BFFo| Yot AITHMeld HANZLS A
A8z, sw Som Qg Fyue) &4, AR € ¥ wEe AWe guslA =y

A g3 Axe] Wk §HE Q] So| BFHoR Poist ol i BHe) Ade Fmel WEel EFAHoH,

FWAAR - AYA, QAT AT AU 1672, eIt Y stojAlekElaE
- Tel : 042—868—-9505 - E—mail : wkjeon@kiom, re kr

#ALAZE @ I, AFGA AT FAAHE 1672, SHgtejstdrd st IE
- Tel : 042—-868-9605 - E—mail : ispark@kiom,re kr
- A4 120139 8¢ 229 - 44120139 99 17¢ - AE @ 20139 9¥ 22Y



34 K B K BB @ 3 — Vol 28 No. 5, 2013

Mfge] o] =A oot fE7E A=l A o] 44
g RO BAEY = AL LT} AZFRE FnS X
23t oF2 JEIMUERgEC|TL St TS FA st Y
LET @R HFAE Mt @A HEE AMEst
T Amshs BHog AMgEo] gt

Ferel FEA A% ATEs 15 E'i??_ oFE
oz daw B4s 94 287 24 gas” S
3 Ed e dAlske FAAE Adstr] g ?1-?7}
o|FoZ| 3L §lt},

A AEdA A oAHT Xgo| AMEHIL e OE
oz FIAALTAQl Aspirin, clopidogrel, E&A-L3)A1¢1
streptokinase,

o[-m o

urokinase, tPA(tissuetype plasminogen
activator), &-S1A|¢l warfarin, coumarin o] ct?. 1
g} 0|52 17}, W2 4 183l urokinaseE ALE U
oA GFEEY ATEC] Biks 59 BAHel 9lu, 9133
of, B¢, NEHrAA |} e RZgo| A7 gt o
e Rage Aast sk P AES AHE" 33
AA el ool FHEH glon, ofy X ot
ZAgke] ZYF ARt A=A Aol 51—?5]"' A= A
ok,

2 A7 AYATE B3l in vitro EN4 361749
oy F FAW 3 oA BHol S A 105L
Astga, A 1050 el i vivo $2lA FEA
BSS I g8 AFW A % FERES ogY
]

= )
APe B3 Ghol 94T VS =2atesld] BIsty

1. A=

1) AleF & 7|7

FYUFAl isofluran(Zt o, FAF, FH=)S At(4l
T Ak, et ARSI E E8ste] AR
o}, 7171 EY4u71(VMC Anesthesia Machine, Midmark
International, Versailles, Ohio, USA)9} BHl(Powerlab/8sp,
ADInstrunments Pty Ltd, Castle Hill, NSW,. Australia)
S A3 @FZA7| Laser doppler flometry(LDF; BFL21,
Transonic Instrunment, USA)S AME3FATH

2)
“
L

Igs=E 2 Ag2E

T= =gt staTde] AdsESEAYsY 5
& %‘Z(oﬂtﬂz 12-024, 12-033) A@E=E] digt A
AL Este] 7holEajlel| wet =35ttt =3 Sprague
Dawley(SD) rat (220—250 g, 2ZQEHlo|2 =S 1F
Ao ¢377HE AX AT HE T2l olste
Y& AN Y & dxE, dE FOFeE U9
ARt 1 A E2 &3 ¥ ARV B¢ 2=
23+3C, ANEE 50 + 10%, B734= A7t 12-163),
Hhd=7)(1247F light/124]17F dark), REE 150-300 Lx
2 2E=E 948 Sl ARSStAT

N Vl° e >

3) Al=o| Z=A|

Agder AAE ek 1052 YR, =)
oF FEG (AL F=)ollA gtekAe] RFEHE v AARgE
T 4 A% HEY e APgge R sl gy
oo Bysty Ao B8 uf nwirh AFgFste] ARG
ot Ao ARSEE g 1059 A, FE ARSE 9,
71d ¥ *%Q Table 1] L}EHH“EP 7‘ kA= 100 g
=54 1000 mLE 52 ZekA3d] do] 70~
90TAAA 2X7F B¢ 7HEstHA BF FE3 o qAX =
oatstgch A7l ol 10,000 rpmellA] 1587 G4 2
gt 5L Hoka, 35~40TY 8 AollA A A
3 o]—g_‘]-o:] e =23 3 =4 AxXAA ST

2 Ao AR wiztA] YAAGaEgfn ol Est

I-EE

Table 1. List of 10 medicinal herbs used in this study

No, Scientific name KI\?::I:I I;:j? Origin Y(i;}l)d
1 Salvia miltiorrhiza F Stem China 33.2
2 Santalum album [aliinS Stem China 1.42
3 Cnidium officinale NES Stem, Root China 29
4 Psoralea corylifolia ey Fruit China 13
5 Scutellatia baicalensis il Root Korea, China  51.6
6 Panax notoginseng = Root Korea, China 5.23
7 Angelica tenuissima [ %N Root, Stem Korea, China 9.22
8 Scrophularia buergeriana 23 Root Korea, China 5.2
9  Picrasma quassioides ER Stem, Bark Korea 3.4
10 Rhus verniciflua b2 354 Stem, Bark Korea, China 5.8
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Saline®} gHeFx) 1059 44 FEES 47 FYsia
FeCl2 &Y 84 8 552 AR & Ed A A7t
& 243 AF= Table 2, Fig, 13+ 2t} Saline EojF9)
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(Salvia miltiorrhiza, Sm), H#EZE(Santalum album, Sa),
JI%(Cnidium officinale, Co), f#li&A&(Psoralea corylifolia,
Pc), #4(Scutellaria baicalensis, Sba), =-+(Panax
notoginseng, Pn), #A(Angelica tenuissima, At), XZ&
(Scrophularia ~ buergeriana, Shu), A (Picrasma
quassioides, Pq) (18,17 + 0.75, 17.50 + 1.52m 14,17 +
1.47, 13.83 £0.98, 12.83 £ 0.75, 12,00 = 1,10, 10.50
+ 1,05, 10.33 + 1,03, 10,17 + 1.72 min) <o|3ic}. E3]
FET S FodiA dRxsd vlwste dF A Ak
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Table 2. Anti—thrombosis effects of 10 medicinal herbs after FeCI3
induced carotid arterial thrombosis in SD

TTO W
Sample n 110 extension £ inhibition
(min) (ratio) (mg/mm) (%)
Saline 23 7,96+0,64° - 0,7840,02* -

Salvia miltiorrhiza 6 18.17+0.75" 2.3040,28 0.6220,01" 21,52£2.82

Santalum album 6 17.50£1.52"  2.19%0.19 0.57+0,08"  26.58+4.78
Chidium officinale 6 14.17+1.47 1.64£0,16 0,68+0,04° 10.83+4.76
Psoralea corylifolia 6 13.83£0.98™  1.89£0.17 0.70+0.02  10.65+3.58
Scutellatia baicalensis 6 12.83+0.75"  1.6240.20 0.69+0.028°  12.27+2.53
Panax notoginseng 6 12.00+1,10° 1.6540.22 0,75+0,01° 2.714+2.39
Angelica tenuissima 6 10.50£1.05™"  1.26+012 0784002 156%2.78
Scrophularia buergeriana 6 10,331,038 1.2940.13  0,7740,02"° 0.81£2.19
Picrasma quassioides 6 1017+1.72"" 1274022  0.77%0,04" -1.3245.77
Rhus verniciflua 6 9.0040.89° 1.16£0.19 0,8040,02° -1.02+3,14

Results are mean = SD. (n = 6-23). Means of letters recorded
as ab,cdef and g within a column indicate the same level of
anti—thrombotic effects within the values determined by one—way
ANOVA. Tukey's post—hoc test. ***p¢0.001 indicate significant
differences between each group and Saline treated group. TTO;

time to occlusion , TW; thrombus weight.
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Fig. 1. The effect of 10 types of traditional herbal extracts on time
to occlusion in FeCls—induced carotid arterial thrombosis model.
Thirty minutes prior to FeCls application, the SD rats were injected
with saline and 10 types of herbal extracts (100 mg/kg,
intraperiotoneal injection). The left carotid arteries were exposed,
and a filter paper saturated with 35% FeCls was placed on top of
the exposed vessel for 3 min. The data are presented as the
mean *+ S.D. (n=6-23). Salvia miltiorrhiza, Sm; Santalum album,
Sa; Cnidium officinale, Co; Psoralea corylifola, Pc; Scutellatia
baicalensis, Sba; Panax notoginseng, Pn;, Angelica tenuissima, At;
Scrophularia  buergeriana, Sbu; Ficrasma quassioides, Pq; and
Rhus verniciflua, Rv.
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