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Inhibitory Effect of Clavicepitaceae on Serotonin Release out of
Human Platelets and Human Platelet Aggregation

Hyun-Jeong Cho', Hye-Seon Ham?, Chang-Ryul Lim’, Sun-A Choi', Hyo-Chan Kang’,
Young-Cheol Ju' and Hwa-Jin Park"’

'Department of Biomedical Laboratory Science, College of Biomedical Science and Engineering,
Inje University, 607, Obangdong, Gimhae, Gyungnam 621-749, Korea, *Cancer Research Institute,
Seoul National University, College of Medicine Yeongeon-dong, Jongno-gu, Seoul, Korea

We have investigated the effects of hypha-water extracts (HWE), fruit body-water extracts (FWE) and cordycepin
from Cordyceps militaris on serotonin release out of human platelets and human platelet aggregation. HWE and FWE
inhibited the release of [*H]-serotonin from human platelet stimulated by thrombin (2 U/ml) or collagen (20 pg/ml) in a
dose-dependent manner. Furthermore, cordycepin, a major component of Cordyceps militaris, inhibited the human
platelet aggregation induced by collagen (10 pg/ml) in a dose-dependent manner. These results suggest that cordycepin
containing in HWE and FWE may inhibit the serotonin release by suppressing the collagen-induced human platelet
aggregation. Accordingly, our data demonstrate that HWE and FWE containing much cordycepin might have

antithrombotic and antimigrainous functions.
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3. Concentrated human platelet—rich plasma {PRP)

M=

A davw FH 87 (platelet-rich plasma)S 180 X g,
25ColA 1558 B2 dA Belste Ao e AE &
7, AY7E AAANN ¥ &5 PRPIHS E3UTh o)AS
TRA] 1,100 X g, 25ColA 108 5 Q431 PPP (platelet-
poor plasma)$} 43 pellets (PLTs) 2.2 E-2]3}3 ). 459
PPP A2 PLTsol Z4AHA A7F5l cell suspension
(5 ¥ 10® platelets/ml)-S A28+t

Serotonin loading
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A7 Alge] PRPE 125 X gollA 108 B9 25TlA
AAME F HITE A AP, PRP 40 mlo] 5-hydroxy-
[G->H]-tryptamine (serotonin, 1 pM)S F7}sted 37CollA 60
E7}F incubationdt ¥ 1,100 X g, 102 ¢ 94 #g3ln,
AHEQ plateletsE Tris-citrate-bicarbonate buffer (129 mM
NaCl, 10.9 mM Na - Citrate, 8.9 mM NaHCO;, 1 mg/ml Glucose,
10 mM Tris-hydroxymetylamino methane, 2.8 mM KCl, 0.8 mM
KH,PO,, 2 mM EDTA, pH 6.5)%1 4 23] A& ¥, EDTA7}
FHrEo) 9JA @S Tris-citrate-bicarbonate buffer (pH 6.9)®<l)
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Platelet-rich plasma (PRP)E aggregometer (Chrono Log
Corp.) tubeo] 10° platelets/mle] A 1, 37ColA 383k
preincubation3 ¥ collagen (10 pg/ml)S A7}ste] s& F<t
incubationA] 7] 3, &3 g Hlo| BAx F7HE SAHJ

Cordycepin®] 9GS 17| 93lM -4 cordycepin®] HF &
52 50 pM, 100 pM, 500 pME 3}, collagenS H7}317]
Al 37°CAlA 383t preincubation 271 ¥ collagen (10 pg/
ml)Z H7F8te] collagenoll 3 &3 ¥ vRRIIRIE
aggregometer (Chrono Log Corp.)oll A S5l 93 Wl ¥
o] ¥stE St

7. Cordycepin®| &2f =3

z3 BRZE 2 e 3EE (40, 80 pg)°ll anthrone
reagent 40 pl Z 80 WE 71514 boiling water (100T)o)A]
1082-7F ¥H-8-A17]1 2, coolingt THE 260 nmolA THEE &
Azt ol FFENOZ cordycepin (Sigma. Co. Ltd) 1
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Fig. 1. Effects of HWE from Cordyceps militaris on thrombin-
induced serotonin release out of human platelets. A: serotonin
release (cpm) ([*H}-serotonin), B: % inhibition to control. Data
are given as the mean = S.D. (n=3). HWE, hypha-water extracts.
*P<0.001 compared with that of cell only. “"P<0.05 compared with
that of thrombin-induced serotonin levels.
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1. ThrombinOll 28+ [*H]~serotonin &&0| O|x= &
E5tE29 OAK EFEE (hypha—water extracts)
AX EFEE (fruit body—water extracts)2| &3}

Fig. 12 thrombin (2 U/mlell <]t [*H]-serotonin®] & ¥t
Foll v FFst2e] #AMA BFFE (hypha-water ex-
tracts, HWE)®] d3-& F A8 Zlolth Fig. 1-Ac] EAIS v}
9} Zo] A A% (10%ml)E thrombin 2 Um) o2 A=
gt a3 S Y279, controlo] H|3| thrombin

2 Umol| 2J&te] AA3}HA serotonin®] WEH A} (Fig. 1-A).

J8Y HWEE == H7lsle] 387F 37°ColA preincu-
bation AlZ] ¥, thrombin (2 U/m) L& 5837+ wkgA) 7|9, 2
E5o| ¢)&3}Y [*Hl-serotonin®] ¥&©) controlol] #)a] 7
A3t} 0] A& HWEZ} thrombin 2 U/ml)oll 9J8) A P4
Bo 2R WEHE PH]-serotonin®] W& AAAF)2 ¢
& HAET (Fig. 1-B).

Fig. 2% thrombin (2 U/ml)oll 9§ [H]-serotonin W3
ool MRl F3stx AAA EFEF (fruit body-water ex-
tracts, FWE)2| 488 JFAIS Zolth Fg 2-Ad EAS B)
9} o] A A% (10%ml)2 thrombin (2 Uml) L& A=
gteo] 84 S W3S Yo 7|H, controlell B]F thrombin
(2 Umbell 23k} @31 [H)-serotonin®] &=} (Fig.
2-A). 13y FWEE FEEE HUlste 383F 37CoA
preincubation A]7! ¥, thrombin (2 UmDOE 587F ¥h8-A]
719, 2 F=ol &3 PHl-serotonin®| WEo] Zashe
A& B & Yk )72 FWE7} thrombin (2 U/mlyol] 2] 3)
At gavto 22E W2 PH-serotonind] HE2 94

A7]Ia & HoiFET) (Fig 2-B).
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Z351x9| AKX EFZE (fruit body—water extracts) 2

Fig. 32 collagen (20 pg/mhol 213+ [*Hl-serotonin®) W&
Hkgo) WX FE3%2 FWES HTS EAF Aol
Fig. 3¢ FAI3 nle} go] Al d4% (104ml)E collagen
(20 pgmheE AS3te A TP WS dodH,
collagen (20 pg/ml) =<l 2§ serotonin HE ¥l v 3]
FWEE 52 H7)18te 383 37ColA preincubation A|
71 ¥, collagen (20 pg/mh S 2 58 HHEA)7|H, 1 F=
2]&3s}te] PHl-serotonin® &) collagen (20 pg/ml) T-Eof)
H|g] kaisks A& & 4 Utk o3& FWE7} collagen (20
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Fig. 2. Effects of FWE from Cordyceps militaris on thrombin-
induced serotonin release out of human platelets. A: serotonin re-
lease (cpm) ([3H]-serotonin), B: % inhibition to control. Data are
given as the mean £ S.D. (n=3). FWE, fiuit body-water extracts.
*P<0.001 compared with that of cell only. **P<0.05 compared with
that of thrombin-induced serotonin levels.
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Table 1. Contents of cordycepin in hypha and fruit body

Hypha Fruit body
Cordycepin 166.4%12.1 78.749.1
(ng/mg-powder)
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Fig. 3. Effects of FWE from Cordyceps militaris on collagen-
induced serotonin release out of human platelets. Data are given as
the mean & S.D. {n=3). FWE, fruit body-water extracts. "P<0.001
compared with that of collagen-induced serotonin levels, ”P<0.05
compared with that of collagen-induced serotonin levels.
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Fig. 47 AM 849 (10%mhe] &3 #89 X e cor
dycepin®] FGE FAIT Zolth Fig. 4914 By v} 3ol
A S collagen (10 pg/mD) B FE3H5 2.1, cordy-
cepin 50 pMel A FE] Fte] G4 1 9A vHeE Ho)
71 ARSI, 100 pM, 500 pME S8 o I3 +F
o $3 o4 v oS HAh & cordycepin col-
lagen (10 pg/mbol 218 AR A9 34 ¥eE 5 oF
How ZuiA A7 &S AXNST U} Fg 4.
8, cordycepine ethanolo] o34 A4 =917 B,
Sufjell o A 2 9SS el gavw 33 o
A&E AEE T F cordycepin® collagenol] 213 Al g
2% & g w5 g er A AsAre &
HLRARAY onE 7R & £ 9o (Fig 4).
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Fig, 4. Effect of cordycepin on collagen-induced human platelet
aggregation. Arrow is indicated as a collagen-addition point. A:
collagen 10 pg/ml, B: cordycepin 50 uM + collagen, C: cordycepin
100 uM + collagen, D: cordycepin 500 uM + collagen.
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o2 s JAstL Arks A
. OA “"?5}]/\1 cordycepine collagen®{t} thro-
mbin 7‘]'301] 9% A &3 Wkl TXAS ABAE
AAA A 7PeAE AN Utk AAZ the dFelA
cordycepine TXA,2] A7-E22] arachidonic acidE A3}
I 91 phosphatidylinositol 4,5-bisphosphate®] #31& 74
3] A3)3lc} (data not shown). 12t} HWE % FWES] &
ol g ojE A E9) collagen =¥ thrombin®] &3 sero-
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3 FF31%E9] HWE ¥ FWECH = oleic acid (18:1)7F 2t
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