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Abstract— Anticoagulant activities were tested for the fifteen kinds of medicinal plants by measu-
ring activated partial thromboplastin time (aPTT). Of them five kinds of species (Artemisia princeps,
Sanguisorba officinalis, Artemisia apiacea, Eclipa alba, Schizonepeta tenuifolia) were selected and
fractionated for the preparation of acidic polysaccharides. They were extracted with water by reflu-
xing and the extracts were precipitated with ethanol. The precipitates were separated based on
charge using a DEAE-Sephadex. The low salt and high salt fractions were sulfated with anhydrous
pyridine and chlorosulfonic acid complex. In vitro anticoagulant activities of sulfated polysaccharides
were tested by measuring aPTT, prothrombin time (PT), and factor Xa clotting time using normal
human plasma. No relationship was found-between the amount of uronic acids and anticoagulant
activities, but the sulfated ones show the increase of activities. In vivo anticoagulant properties
of the sulfated polysaccharide from Artemisia apiacea were also tested by the intraveneous admini-
stration of three different doses (3,5 and 10 mg/kg) to rats. APTT and PT were increased significa-

- ntly and the action of factor Xa and thrombin mediated through antithrombin III were inhibited
slightly.

Keywords (] Heparinoids, acidic plant polysaccharides, sulfation, anticoagulant activity.
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Fig. 1—Separation of one kind of polysaccharide on
Ca DEAE-Sephadex A-50 chromatography.
Ethanol precipitate (1g) was applied on a 2.6 X
40 cm DEAE-Sephadex column and the co-
lumn was washed with sodium phosphate buf-
fer (pH7.0) intensively (Low Salt Fraction).
Then a bound fraction was released by the
gradient elution of sodium chioride from OM
to 1.0M (High Salt Fraction), then 1.0M and

2.0M of NaCl were eluted continuously.
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Table I—Amount of uronic acid (mg)! and anticoégu—
lant activity?

EtOH ppt Low salt
S. offictnalis  0.31(03) 0.05(0.7)
A. apiacea - 0.19(0.2) 0.18(0.4)
S. tenuifolia  0.21(0.5) 0.04(2.0)
A. princeps  0.16(0.4) 0.11(0.3) ND*0.4) ND
E. alba 0.21(0.8) 0.07(1.9) 037(0.4) 0.35(0.074)
'The amount of uronic acid is correspondent to 1 mg
of polysaccharide.
2Anticoagulant activity was expressed as units/mg in
parenthesis based on standard heparin (10 USP
units/mi).
*ND: not determined.

High salt Gelfiltration
0.39(0.3) 0.57(1.08)

0.32(0.2) 0.38(0.032)
0.27(0.3) 0.24(0.062)

Table II—Anticoagulant activity of sulfated polysac-
charides

Low salt fractions High salt fractions
aPTT* PT' aPTT PT Xa clotting
34 36 22 16 3.0
29 27 18 11 122
S. tenuifolia  ND  ND 16 ND 2.1
E. alba ND ND 30 10 4.0
'Anticoagulant activity was expressed as units/mg ba-

sed on standard heparin (10 USP units/m/)
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Fig. 2—Stained gradient polyacrylamide gel (1.5 mm)
containing 100 pyg of polysacharides. Lane 1:
Heparin, Lane 2: Sulfated polysacchride of
high salt from Arfemisia apiacea, Lane 3: Un-
sulfated polysaccharide of high salt fraction,
Lane 4: Unsulfated polysaccharide of low salt
fraction. The arrow indicates an average mole-
cular weight (Mr) of heparin (13,000).
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Table III—In vivo anticoagulant actiivity of polysaccharides from Artemisia apiacea in rats

Samples Dosage Number aPTT! PT! Xa clotting Inhibition of
injected (mg/kg) of rats (sec) (sec) (sec) thrombin activity(%)*
Control (saline) - 3 31+ 03 18+ 0 54 0
Sulfated 3 5 52+ 5.1%* 24+ 1.7* 70 38
polysaccharides 5 3 81+ 10.5* 22+ 0.6* 69 —25
10 2 204+ 4.0* 23+ 0** 82 6.7
Unsulfated 5 3 18+ 0.4** 17+ 12 ND? —36.3
polysaccharides
Heparin 1 2 119+ 1.0%* 18+ 0 86 483

'The results are expressed as meant S.E.

%Significant difference from the control *p<0.05, **p<0.01

SND: not determined.

Ay of Control—Ass of Sample

“‘Inhibition percentage= Aus of Control
5

Table IV—Sulfate analysis of modified polysaccharides
from Arfemisa apiacea

percentage
Unsulfated Low salt Fr 0.34
Sulfated Low salt Fr 26.9
Sulfated High salt Fr 30.2
Heparin 31.5*

*Data from ref. (13)
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