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Abstract—The plasmin activity of euglobulin fraction treated with earthworm extract(EWE) increased
concentration dependently when EWE(0.5, 1.0 and 2.0 mg each) were added to normal plasma. It was
shown that lumbrokinase in EWE may be moved to euglobulin fraction and activated plasminogen.
Also anticoagulation and fibrinolysis were studied when EWE(7.5, 30 and 120 mg/kg) were added to rat
model. Prothrombin time (PT) were 19.7+3.8, 225125 and 245450 sec, activated partial throm-
boplastin time (APTT) were 25.7+5.9, 28.7+5.2 and 36.5+19.1sec. After 15 days, the production of D~
dimer were 242.3+474, 250.0+11.9 and 205.8+12.2mg/ml plasma. respectively. These data showed
that EWE acted on the coagulation factor of intrinsic and extrinsic system.
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A2} 3 217 - collagen, epinephrine, plasmin,
plasmin substrate 52 Sigma Chem. Co. (USA)
A, D-dimer A AleF, APTT, PT 3A7 &4
Aleke Z}z} Dimertest kit, Dade Thromboplastin
C plus ¥ Dade Actin Activated Cephaloplastin
reagent®4] Baxter Diagnostics A} A1 E-& 748l
A3t} Ginkgo biloba extract:® Schwabe ex-
tracta KG, KarlsruheZ %8 7dste] A4 n
APTT, PT % $32A17+2 Aggrometer (Chrono-
logA}, Aggro/link) 2 &3 3}5ich

AYER - 48 A8-3 43 Sprague-Dawley
A+ Charles River Japan &2 HE 73t 15
7 ARSAN A 82 F ALl B AR &
FEA HAAES SH1 AAUY 228 2242°C,
FEE 50~60%, HL 12/ B/% F717H HEE
ZAsgt

Euglobulin®| &2| 3 plasmin §4 &3 - 44 &
2 0.18 mlol| ZF5 == 1 F2E (25 mg/ml, 50
mg/ml, 100 mg/ml) 0.02 ml& H7}3 ¥ 37°C ol
A 30 B3t v AR ¥E F 5mie) FH5E A0
3l 1% AcOH 2 pH 5.80] HEZ RASAcH
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M Na;B,0;, 0.16 M H3;BO;, 0.04 M NaCl, pH 7.8)
2 Fes £ $9%9] PT buffer (0.1 M Na,HPO,,
2% Triton X-100, pH 7.20& #’18dd. Eu-
globulin €< 0.05 m! # 49 plasmin 712 (75
pmoles D-BUT-CHT-Lys-pNA-2AcOH) 0.05 m!
€ microcentrifuge tubeoll Wil 37°CollA 587+ |
2185t &2 0.05mlg acetic acidg A7tete
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dard curve=Z5-€] gt ®7] 33t
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yHwes Be Y3t €42 AEE g9
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L& 93 F 4°CollA 2,500 g2 1027 YA &
sto] AEdo BE AR, BAH7A] -20°C B
@3t

PT, APTT - R4 ¥ 7R 849 A
ZA&kdvh PTE 83 0.15 mig 37°CellA] 2 87
kXA 715 Dade thromboplastin C plus 0.15 ml
& F AL F FaAMHE AT B APTTE
Dade Actin Activated Cephaloplastin reagent
0.15miE 37°CollA 1 ¥ %A ¥ 8% 0.15 mlE
Wi 2 4o Bx|EATE. ©]% 0.02 M calcium chl-
oride 0.15 mI& ol & 4& F SAE 43}
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D-dimer A2 - A9 D-dimert Dimertest
kitg AHg3te F333oh. & 8% 0.02mIE2 96
microplate wellel %3 D-dimer A7} £& La-
tex 0.02 mlE A713 & BEgA EE50] Fo] 7L
fraretit, Latex7l S350 dojd Eetxe] Wi
t 550 nmolde F3=E FH3HY D-dimerd
e olu] 1 o] AFE P UE YL AHEFHA
HETAE 2t Alasid

BAXE] - 482 7= Student’s t-testE FAA
g vt
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Plasmin aclivity (unit/ug protein)
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Fig. 1 —Effect of earthworm extract(EWE) added into
normal pooled plasma on the euglobulin fi-
brinolytic activity. Each value represents the
average of three experiments.

*PAEWE 0.5mg, B:EWE 1.0mg, C:EWE
2.0mg.
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brokinase?} ©]&=lo] Uehte A asa €

PT, APTTS} 43}

ool $uAIE thAAY Y83 cascaded 2
o2 nAg Ygn Fdolx o]F FEte Rz
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2 ¥+ 342 common pathway®, ©]i= throm-
bin time (TT) 2.2 A3t} F FEE2 Fod ¢
& Ag-19] o= A} AAFEAE golEr] §
& Hh-g1 A7k WELE SAIY . FF o FAA
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Table I— Clotting time of Rat Plasma from Thrombotic Challenge (collagen plus epinephrine) with Oral Ad-

ministration of Earthworm Extract

Group PT(sec) APTT(sec)
Normal control 21.6+1.3 24.0t4.2
Negative control 18.4+0.7 24.4+43
Ginkoglycoside (30 mg/kg) 18.2+0.6 25.9+4.5
Earthworm extract (7.5 mg/kg) 19.7+3.8 25.71£5.9
Earthworm extract (30.0 mg/kg) 22.5+2.5™ 28.7+5.2*
Earthworm extract (120.0 mg/kg) 24.0£5.0 36.5+19.1

Mean+S.D.

*: Significantly different from negative control value at P€0.05
**! Significantly different from negative control value at P€0.01

D-dimer 2F2| &3}

Plasmin® ¥4g19] HFGAA BAs}s o
fibrinol] 2Hg-3led FEaja-E-S A4 &R fibrinogenell
% 283l oujrkx] AHe GHEC (13448). o8
FDP (fibrinogen and fibrin degradation products)
2} 83}, Plasmin®] fibrinogenol 2H-31H oJ2]71x]
THES AT, 1B X2Y, YEE, DEY,
Efgoz guso] glt}t. Fibrine® HEj= XE
polymer, D¥8 polymer7t A€} ® FDPRle] =3
©2 1319] fibrinogen SR E+= fibrin Fef2lA)
£ A8 4 glou2 230494 & fibrin clote] £3f
o8 A= D-dimer?] F4o] 878t H4EY
W} D-dimere] %2 200 ng/mi o}slo|t}. 1ejme &
A D-dimerE A #38l YA Yol SAhsh= P9
BAALE AN FH a4 715 ¢ g4F
o) ANTE et 5 gt B AgeME wA g
EdE thE F AN A E Rl EAE Es
& F Y3l Y D-dimerS A=, 2
A3 Fig. 29 2o} A UZT3 ginkoglycosideE
£33 F9] D-dimere AArF<! 150 ng/mi 430
A plateaugd FA3h= el o} 71 B3 (7.5,
30. 120 mg/kg/day) ] 5ol Al E71sin) 159
o Z}z} 242.3+474, 250+11.9, 205.8%12.1ng/ml
plasmaol €3}e] v]FoolL} vjwetEH} AAH
Ao &350 F2EE ¢ & AR
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Fig. 2—Changes of the plasma D-dimer concentrations
after oral administration of earthworm extract
(EWE) in thrombogenic rats given intravenous
administration of collagen plus epinephrine.
< negative control, ©. ginkoglycoside 30 mg/
kg, m: EWE 7.5mg/kg, 0: EWE 30 mg/kg, A
EWE 120 mg/kg

AsE S 2] F&5 0.5, 1.0, 2.0 mgol 3] 2zt
2.67, 3.19, 4.16 unit/ug protein® & F% &]&3¢]
S7HE 2o, ) 7 2B A ¢
o] euglobuling ¥el3le] plasmin activity® &3
sagw 94 FrleRene, oje Aok 79 3
82| lumbrokinase’} euglobulin fraction® 2
He] HYUAY plasminogendl ¥ G A7} =
Roeg AR YA o2 AL HLA o)
HWeRE T 791 FEEE T3l SaA &7 ¢
gHE a39= ¥= PT, APTT ¥ D-dimerS &4
AL 79 FEE 7.5, 30, 120 mg/kg FH A
PTe] 7% 19.7+3.8, 22.5+25 24.0+5.0sec,
APTTS 749 25.7+£5.9, 28.7+5.2, 36.5+19.1 sec



670 AAE - ol - AR - U - 4

2 folHoz Zylshe Ao E Hol UjIA # &A
S xol s Z5-283t D-dimer A% GAl
PT. APTTS} 5 FotollA 159l 242f 242.3+
47.4, 250+11.9, 205.8+12.1 ng/ml plasma® Z7}
s Aog He gugs g 2 ok} 31 g4
T ¥ Aoz Alg o}

ZAle W&

B ATE e e A6l ABe SAATABANY
A7ulo| ofsje] AL}

B #

1) Hladovec, J.: Antithrombic drugs in thrombosis
models. CRC Press, Inc., Boca Raton, Florida (1989).

2) oJeAEAL, 28t H | 2353 (1995).

3) St F=4t oFE TR qFEE|A]. 20, 154-
166 (1992).

4) Mihara, H., Sumi, H., Akazawa, K., Yoneds, T.,
Mizumodo, H.: Fibrinolytic enzyme extracted
from the earthworm. Thromb. Heamostas. 50, 258
(1983).

5) vrdel AAA, o|&E35: HEZ(Lumbricus rubellus)
oA &% AM2E GYEINE2? Lumbrokinase
o) Afgd 2871 el B I Plasmi-
nogen H|9]&4 2 B3 w394, diw o5y
3)#]. 34, 403 (1991).

6) Mihara, H., Sumi, H.: Novel fibrinolytic en-
zyme extracted from the earthworm, Lumbricus
rubellus. Jap. ]. Physiol . 41, 461 (1991).

7 WsE ojFE WEF, ARA, oY EFEFA
L35 2 He] Hrt e Ehs]A]. 25 (1990).

8) Dimino, G. and Silver, M. J.: Mouse antith-
rombotic assay: a simple method for the evalu-
ation of antithrombotic' agents in vivo. Po-
tentiation of antithrombotic activity of ethyl al-
cohol. J. Phamacol. Exp. Ther. 225, 57 (1983)

9) Yun, H. S., Kang, S. S., Kim, M. H. and Jung,
K. H.: Anti-thrombeotic effects of analogs of pro-
tocatechuic acid and Gallic acid. J. Pharm. Soc.
Korea 37, 453 (1993)

10) ¥HAF, TAL, 55, L5 Lumbricus rubellus
7} QA1) 4 Ealiel nixE Jg R
)], 40, 77 (1990)

11) Whitaker, A. N., Elms, M. J., Masci, P. P.,
Bundesen, P. G.. Rylatt, D. B., Webber, A. J.,
Bunce, I. H.: Measurement of cross linked fib-
rin derivatives in plasma: an immunoassay us-
ing monoclonal antibodies. J. Clin. Pathol. 37, 882
(1984)

12) Declerck, P. J., Mombaerts, P., Holvoet, P.,
Mol, M. De. and Collen, D.: Fibrinolytic Resp-
onse and Fibrin Fragment D-Dimer Levels in
Patients with Deep Vein Thrombosis. Thromb.
Haemost. 58, 1024 (1987).

J. Pharm. Soc. Korea



