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Effects of Methanolic Extract from Salvia miltiorrhiza Bunge on
in vitro Antithrombotic and Antioxidative Activities
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Abstract  Salvia miltiorrhiza Bunge is known to potentially prevent arteriosclerosis and hypertension, but its effects on
platelet function are not clear. In this study, we evaluated the in vitro antithrombotic activities of the edible plant extract.
Methanol extract of S. miltiorrhiza Bunge exhibited about 70% fibrinolytic activity compared to the plasmin control, and
inhibited ADP- and collagen-induced platelet aggregation in a concentration-dependent manner with IC,, values of 0.42
and 0.07 mg/mL, respectively. S. miltiorrhiza Bunge extract significantly prolonged the activated partial thromboplastin
time (APTT) and prothrombin time (PT) compared with control. Moreover, 0.05 mg/mL S. miltiorrhiza Bunge extract
contained 87.3% 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical-scavenging activity. In conclusion, S. miltiorrhiza Bunge
seemed to enhance antithrombotic activity due to its radical scavenging activity. Based on these data, further examination
is required to determine the mechanism of platelet-dependent antithrombosis and the effect of polyphenols on platelet

function.
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Fig. 1. Effect of Salvia miltiorrhiza Bunge extract on the aggregation of rat washed platelets induced by ADP (A) and collagen (B) during
8 min. Control represents the full aggregating dose of ADP (6 uM) and collagen (2 pg/mL). The platelet pretreated with different concentration
of S. miltiorrhiza Bunge extract for 2 min were challenged with the agonists and the effects were recorded. The 1C,, values calculated at 5 min

from these experiments (n = 3-5) are given in Table 1.
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Table 1. IC,, values of Salvia miltiorrhiza Bunge extract on the
aggregation of rat washed platelets induced by ADP and
collagen

) IC, (mg/mL)
Agonist ——
Salvia miltiorrhiza Bunge
ADP 0.42+0.01
Collagen 0.07£0.01

TR1Ae] 7haol] |3k 914 i thrombin B4°] ojAlel] o|g
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WAL A5, tZLe R o] &% plasmin®] &5%=(0.31-5.0 unit/
mL)7} -*71'6]”4 Faele] MALE H#sle] F7HEIt (data
not shown). 4t FEFE(2mg) control$l 0.1 unit plasmin®]

70% 5o #4& Yehhdck
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Table 2. Anticoagulant activity of Salvia miltiorrhiza Bunge
extract

Extract Concentration ~ APTT (sec) PT (sec)
Control Vehicle 20.5+0.6 149+1.7
6.5 27.013 -

Salvia miltiorrhiza 12,5 60.2+0.2 18406
Bunge 18.8 76.4+ 9.6 276+14
(mg/mL) 21.5 . 359+ 1.4
25.0 211.2+339 55.5%£22

Heparin 50.0 NC IS £21
(Unit/mL) 833 NC 40.8+3.9

APTT, activated partial thromboplastin time; PT, prothrombin time.
NC, no coagulation.
Results are expressed as means = SD (n = 3).

Table 3. Effect of Salvia miltiorrhiza Bunge extract on
fibrinolytic activity

Sample Clear zone" (cm)
Plasmin (0.1 unit) 15+ 0%
Salvia miltiorrhiza Bunge 1T

YAverage diameter of clear zone.
“Each value is mean=+SD (n 2 3).
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Table 4. Total contents of polyphenols and flavonoids in the
Salvia miltiorrhiza Bunge extract

Total flavonoids®™

(mg/g)
5.11+0.65

Total polyphenols"”
(mg/g)

77.58+8.30

Salvia miltiorrhiza
Bunge

YMilligrams of total polyphenol content/g of plants based on tannic
acid as standard.

Milligrams of total flavonoid content/g of plants based on quercetin
as standard.

JEach value is mean = SD (n > 3).

Table 5. Effect of Salvia miltiorrhiza Bunge extract on DPPH
radical-scavenging activity

Samsie Concentration  Scavenging RC,,
P (ng/mL) effect (%) (ug/mL)
o 50 8730+ 921

S"l""’é’;’é’ ’Z"rh’z“ 25 6091+448 1871 +6.53
g 10 3335+ 7.80
25 68.60 + 0.83

Ascorbic acid 1 36.54+ 041 1.76 £0.12
0.5 21.77+4.07

UConcentration required for 50% reduction of DPPH (150 mM) at 30
min after starting the reaction.
PEach value is mean = SD (n > 3)
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