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Abstract

Tissue thromboplastin (tissue factor), a membrane bound glycoprotein is an important initiating factor in
blood coagulation cascade, which leads to the formation of thrombin by activating both factor X and IX. Ac-
tivation of blood coagulation by TF is essential for blood injury, and stimulates the blood coagulation in myo-
cardial infarction, cancer and blood coagulatory diseases. High density lipoprotein, apolipoprotein A-II were
known to be biological TF inhibitors. Recently, studies on search for TF inhibitors from natural products
have been active in Korea. Among the edible mushrooms screened for inhibitory activities on the TF, Len-
tinus edodes showed the most strong activity, followd by Agaricus bisporus and Ganoderma lucidium. And
the fractionation of the above mushrooms with the chloroform (CHCL,) and ethylacetate (EtOAc) was done
and evaluated for the inhibitory activities on TF. In Ganoderma lucidium, CHCI, fraction and H,0 layer were
not active, but EtOAc fraction exhibited a strong inhibitory activity on TF and the IC,, value was 1.07x 10"
g. In the case of Agaricus bisporus, there were no inhibitory activities on the TF in all of the fractions. CHCl,
fraction and H,O layer of Lentinus edodes did not show inhibition on the TF but EtOAc fraction showed
strong inhibition on the TF, and the 1C,, value was 7.70x 10" g.
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Fig. 1. Preparation of crude extracts of mushrooms.
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Fig. 2. Preparation of crude tissue factor.
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Fig. 3. Standard curve of bovine serum albumin (BSA).

The equation for the curve is Y=a X+b, Where a=0.3106,
b=0.0042 and correlation coefficient=0.9994.
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Fig. 4. Standard curve for TF activity of rat lung (O)
and brain (@®). It was arbitrarily defined as 100% activity
when the plasma clotting time with tissue factor was 18
sec (lung) or 30 sec (brain), and the plasma recalcified
clotting time without TF as 0% activity; The amount of
TF which gave 50% acceleration of plasma clotting time
on the standard curve was defined as one unit.
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Table 1. The yields” of solvent extraction and frac-
tionation for three kinds of edible mushrooms

Ganoderma Agaricus Lentinus
Fractions lucidum bisporus edodes
(@A) EFSeIA) EaHA)
Dried weight (g) 50 50 50
(100) (100) (100)
MeOH ext. (g) 2.367 12.483 11.259
4.7) (25.0) (22.5)
CHCl, ext. (g) 1.243 2.943 3.033
(2.5) 5.9) 6.1)
EtOAc ext. (g) 1.060 0.210 1.334
(2.1) 0.4) (16.5)
H:O layer (g) 0.77 8.268 8.338
(1.5) (16.5) 16.7)

"The percent of extraction ratio to dried weight of mush-
rooms.
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Table 2. Inhibition of methanol extracts of several ed-
ible mushrooms on TF

Mushrooms” Amounts (g) Inhibition
Agaricus bisporus (3501 Al) 12.483 ++
Ganoderma lucidum (3 A ¥] A1) 0.947 ++

Lentinus edodes (.7 A1) 11.259 +++

DEach fraction (10 mg) obtained from 50 g of mushrooms
was taken and diluted with distilled water to make 10 mL of
test solution. One mL of it was taken and assayed for ex-
aming TF inhibitory activity as described in the experimental
method.

+++: strong inhibitor, ++: moderate inhibitor, +: weak in-
hibitor.
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Table 3. IC,, values of methanol extracts of several ed-
ible mushrooms on tissue factor in vitro
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Table 4. Inhibition of solvent fraction of several edible
mushrooms on TF

TF added” ICs” ICs/TF unit

Moshrooms Mg  (up) (ug/ 300 p)
Agaricus bisporus 0.625 1.30 217
(FEo1B A
Ganoderma lucidum 40 432 411
(3 AHA)
Lentinus edodes 5 0.25 6.6
(FzHA)

"Used a lung microsomal fraction from normal rats.

®Each fraction (10 mg) obtained from 50 g of mushrooms
was taken and diluted with distilled water to make 10 mL of
test solution. One mL of it was taken and assayed to ex-
amine TF inhibitory activity as described in the experi-
mental method.
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Inhibition
CHCl, EtOAc H,0
Agaricus bisporus (SF50)¥ A1) - - -

Mushrooms

Ganoderma lucidum (°3 X8 A1) - ++ N
Ganoderma lucidum Bud - - -
Lentinus edodes (E318 A1) - 4+ .

YEach fraction (10 mg) obtained from 50 g of mushrooms
was taken and diluted with distilled water to make 10 mL of
test solution. One mL of it was taken and assayed to examine
TF inhibitory activity as described in the experimental
method.

+++: strong inhibitor, +4: moderate inhibitor, +: weak in-
hibitor.

Table 5. IC,, values of solvent fraction of several ed-
ible mushrooms on tissue factor in vitro

ICso (ug)”
CHCl, EtOAc H,0
Agaricus bisporus (SF<&o]w Al) - - -

Mushrooms

Ganoderma lucidum (53 A A1) - 107 -
Ganoderma lucidum Bud - - -
Lentinus edodes (T HA) - 770 -

"Each fraction (10 mg) obtained from 50 g of mushrooms
was taken and diluted with distilled water to make 10 mL of
test solution. One mL of it was taken and assayed to ex-
amine DBH inhibitory activity as described in the exper-
imental method.
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Table 6. Total activities of solvent fraction of several
edible mushrooms on tissue factor in vifro

Total Activity (unit)”
CHCP’ EtOAc H,0
Agaricus bisporus (3F&-018] A1) - - -

Mushrooms

Ganoderma lucidum (3 X)8] A1) - 4.0% 10
Ganoderma lucidum Bud - - -
Lentinus edodes (.71 A1) - 21x10° -

YEach fraction (10 mg) obtained from 50 g of mushrooms
was taken and diluted with distilled water to make 10 mL of
test solution. One mL of it was taken and assayed to ex-
amine DBH inhibitory activity as described in the exper-
imental method.
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