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ABSTRACT : Physiological activities of solvent extracts of Sparassis crispa were investigated for fibrinolytic, thrombin inhibitory,
anti-oxidative and anti-inflammatory activities. The fibrinolytic activity was the highest in ethyl acetate extract (2.03 plasmin units/
mL) followed by butanol extract (0.70 plasmin units/mL). The ethyl acetate extract exhibited the highest anti-oxidative activity as
assessed by the 1,1-diphenyl-2-picrylhydrazyl (DPPH) free radical scavenging rate with a value of 95.94%. The chloroform extract
showed thrombin inhibitory activity up to 83.87%. The chloroform extract also showed the highest anti-inflammatory effects on
the production of nitric oxide (NO) in lipopolysaccharide (LPS)-stimulated RAW264.7 cells. These findings suggest that Sparassis
crispa may be a useful material for development of drugs and functional foods.
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B319em Al S3l 1,1-diphenyl-2-picrylhydrazyl
(DPPH) (Sigma-Aldrich, St. Louis, MO, USA), Thrombin
(Sigma-Aldrich), Fibrinogen (Sigma-Aldrich), H-D-phenyl-
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RAW 264.7 M3, mouse leukemic macrophage cells™=
Bl Al EEF-2-3Y (Korea Cell Line Bank [KCLB], Seoul, Ko-
rea)ol| X £ Wo} AL8315TE ME= DMEM (Gibeo-
BRL, Life technologies Inc., Grand Island, New York,
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Cell Counting Kit-8 (CCK-8; Dojindo Laboratories, Ku-
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37°C 7oA 48413152t WA -, CCK-8 8-S
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71l RES-SITE. BHS- ¥, microplate reader (Mole-
cular Devices, Sunnydale, CA, USA)E ©]-&3}4] 450 nm
M FR=E S7gsiant.
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Fibrin &3] &843-& Haverkate®} Traas[12]2] ¥l w2}t
0.7% (w/v) fibrinogens $Hi-Sh= 2% gelatin -8 10 mL
9} 50 mM barbital buffer (pH 7.5) (Sigma-Aldrich)oll =
91 Thrombin (100 NIH units) 50 uL= 2+ 431 petri-dish
of] -0 fibrin Z& TREQICE FHIG EEOHA E F=
23} f718vl & 20 uLAL- fibrin plate ol HA3}
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Louis, MO, USA), 150 mM NaCl, 0.1% bovine serum
albuming ¥3}3= HBSA (Hank's Hepes buffer contai-
ning BSA) 9584 (pH 7.5) 40 pLoll ESH 8 (0.5
NIH units/mL) 50 pLE H7}8}aL 41Et). 248k 240
WA FZEoIU f7187 85 (10 mg/mL) 10 uLE 3
7Feta A2l A 15831t incubation ¥, H-D-phenylala-
nine-L-pipecolyl-L-arginine-paranitroaniline dihydrochlo-
rideE ©]83te] RIS 714 88 (0.5 mM) 50 pLe 7138t
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£ AlgHel ¥, 1x10 *M9] 1,1-diphenyl-2-picrylhyd-
razyl (DPPH)-ethanol L4 56 mLE 715l 6 mLo] HE
= 319t o] EFANE 47 vEEAI7) AL T 73k o
-, & WESAIZe] 10%e] HH 525 nmollA BEE S
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ARFE'5={1 - (Optical Density (O.D.),;;, / O.Dx.)} x 100
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B B3Eo] 2576%% UEh} & 2389 =80] 71 &

rin plate WWHOZ ST & 28, W EIE, F

o[ dolAg|o]E F&EollA 2.03 plasmin unit/mLY] =2
7 83l &S AT (Fig. 1). ©]= 0.70 plasmin unit/
mLe] A2HEHAl [16]°Y 1.33 plasmin unit/mLe] ©}
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Fig. 1. Fibrinolytic activity of solvent fractions obtained from
a Sparassis crispa water extract by fibrin plate method. WE,
water extract; He, hexane fraction; CE chloroform fraction;
EA, ethyl acetate fraction, Bu, butanol fraction; W, H,O frac-
tion. Plasmin, 1.0 plasmin unit/mL; EA, 2.03 plasmin unit/
mL; Bu, 0.7 plasmin unit/mL. Sample concentrations were 10
mg/mL.
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Fig. 2. Thrombin inhibitory activity of solvent fractions. WE,
water extract; Fr.He, hexane fraction; Fr.CE, chloroform frac-
tion; Fr.EA, ethyl acetate fraction; Fr.B, butanol fraction; Fr.
DW, H,O fraction. Sample concentrations were 10 mg/mL.
**p < 0.01 compared with control group; ***p < 0.001 compared
with control group. The control levels were set at 100%.
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Fig. 3. Electron donating activity of solvent fractions using the
1,1-diphenyl-2-picrylhydrazyl (DPPH) assay. WE, water ext-
ract; Fr.He, hexane fraction; Fr.CE chloroform fraction; Fr.EA,
ethyl acetate fraction; Fr.B, butanol fraction; Fr.DW, H,0
fraction. Sample concentrations were 10 mg/mL. *p < 0.01 com-
pared with control group; **p < 0.001 compared with control
group. The control levels were set at 100%.
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4877 F2t vkt & Cell proliferation assay (MTS)
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Fig. 4. In vitro cytotoxicity effects of solvent fractions. The cells were treated with solvent fractions for 48 hours. Data represent
the mean = SD of three independent experiments. A, water extract (WE); B, hexane fraction (Fr.He); C, chloroform fraction
(Fr.CF); D, ethyl acetate fraction (Fr.EA); E, butanol fraction (Fr.B); E H,O fraction (Fr.DW). *p < 0.05 compared with untreated
control; **p < 0.01 compared with untreated control.
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Fig. 5. Inhibitory effects of solvent fractions on lipopolysaccharide (LPS)-induced nitric oxide (NO) production in RAW 264.7
cells. The cells were incubated for 24 hours with LPS in the presence or in the absence of solvent fractions. Data represent the
mean + SD of three independent experiments. A, water extract (WE); B, hexane fraction (Fr.He); C, chloroform fraction (Fr.CF);
D, ethyl acetate fraction (Fr.EA); E, butanol fraction (Fr.B); E H,O fraction (F.DW); Con, control (no treatment group); O.D.,
optical density. *p < 0.05 versus only LPS-treated group; **p < 0.01 versus only LPS-treated group.
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