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FHF5E9 A5 AA wor & #dse
wol Bxbo = lectin(Vasta et al.. 1986),
lysozyme(Hultmark et al., 1980).
prophenocloxidase 5 271X 9] 8271425
ol &Ast=dl 53], AAFEY A Ay
o] £Aldt+= prophenoloxidase-activating
system= o] &3t QAAE o]EFE AAIC
2 gelA ok (Séderhall, 1982: Ashida et
1., 1982: Ratcliffe et al., 1985).

HRAFEo|Me proPO-activating system
€ hostdll 9% melanin@Ad e z71dAd &
o8l encapsulation(Sdderhall et al..
1984: Persson et al., 1987: Rizki and
Rizki, 1990), clotting(Séderhall, 1981),
opsonization(Séderhéll et al., 1979, 1984)

1213 phagocytosis(Leonard et al.. 1985:
Brookman et al.. 1988) 9| #ddle= Ao
2 21¥ v} 9t} Phenoloxidase(PO)& A
el A FA(pro-enzyme)$! prophenol-
oxidase(proPO)&2 ZEA&tA =HeEd, o&

proPO< serine protease(Ashida, 1981:
Ashida and Séderhall, 1984), lipid
(Heynemann and Vercauteren. 1968),

organic solvents(Preston and Yayler.
1979), heat(Ashida and Séderhall. 1984)
a8l3 PO #A#9] aggregation®d A (Mitchell
and Weber, 1965) Tl 2lstd &A3td PO
2 dgdga 434 U ProPOE POE A
A7l A Boste Zles dez 2@ st
2] serine proteaset AN Yo vjEAEH o
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g  ZA4ew olxL B 1.3-glucans, 10 mM sodium cacodylate buffer, pH 6.0
peptidoglycan ®& lipopolysaccharidesel & 1112 E@ste] 47CAM 583 10,000xg=

o8 FAFPoz HAgHe] FIFH 2= proPO
& POE gA43}t A7+ cascade reactionel
dodttn Bu¥ ul ¢loh(Séderhdll and
Smith. 1984, 1986: Ratcliffe et al.,
1985).

AN FEY AToge 29 :
o[ 5o A ol e sl gaE wol i
}Ee] Belgl np glont Wlmzd ARlmE wa]
2| ¥goldtoll £ Eisenia foetida(EA#o])
AM PO activity’tb d&°] Hxng up glon
(Valembois et al.. 1991) A wWA|x]& o]z
of &ate=
oxidative activity?} 2tz 2o » 9l
tH(Fisher, 1978). Lumbriscus rubellus®
A olge Adex AA wWolrlzte] dgo
proPO-activating systeme] olwd A=
A=A e d3e Eud g gl 2
AN FFEFEF MR ANEE Gz

et

—

o) &8t Lumbricus rubellus(F& A
yelA proPO Ea (Rg #ldtm 99

= O

&2 EWE proPO-activating system?®ll

o]
°]

22 o o R oy hu

3t= endogenous EE exogenous
activator®l proPOStel #AA 2 o &
activator 379l AAB/AE WEoazy =
ol AA ol7]zte] dFo Wi dHE Alm

st st

Mz o

i

1. AExiE U MHol xj

2 Ade Aae FEEEE AR ANnE
(Aol &) WFAIAHolTo| %38l Lumbricus
rubellus(FE& AHPo)2A A7= 7]1% &7
Aol FalFFo e AFuol AP Alg-
sl ot

AAE xEHelE FHFE 33 MHE F.
10-15 voltel HARH7NZ 1583 AFE Fof
A Eol 2 HE AA-S AR AFHY AL

LA 82 (Centrikon T-324, A8.24 rotor)%
F 3 AEAE —70°Colr BEs A3 A}
435kt

2. Phenoloxidase(PO) assay

PO activity® Horowitz®} Shen(1952)9]
WA g wEste E2FHT. & 0.1 ml A
A(zFAH) 0.1 mlel FFH+E A7 F
37°Col M 3082 AHAZIH 2.8 mlg 10
mM sodium cacodylate buffer, pH 6.0
H713 & 71424 1 mle 20 mM L-dopa
(L-3.4-dihydroxyphenylalanine) & 7}&}<]
490nmelA FEFEE FF3ATh PO 8=
= A =AM 189 FF=E dko] 0.001 &
7} sl AL 1 unit® Fskgch

£5 = 7]12<¢ N-a-Benzoyl-DL-arginine p-
nitroanilide(BApNA)Z Z3 s on,
BApNAse 48 Soderhill® Hall(1984)9]
B S HEEe FFA. 5. 0.1 mle A
Hell 0.1 ml® FHFE FUigh F 377 CollA
2057 preincubation A7l th&, 2 ml9l 0.1
M Tris-HCIl buffer. pH 8.0% 0.2 ml9
1 mM BApNAE #H7INAG. o] EFAE
377ClA 1087 ¥vhg Al ¥ 0.3 mle 50%
acetic acidg H7ietd wbgS A AFla #
2 ¥ p-nitroanilide® %< 405 nmolA 9 F
ez =33 th. Protease activitye 99
F7eA 1087 F3%= @el 1 Vsl o
& 1 unit® At}

4. CaCl, % LPS S5 A%

1) 500 mM CaCl,& 2¥l5 4 glayon
= Zzbe) AN SARES 0.1 ml Ao zzt
0.1 m1¥ H7lsled PO activity® 2% 3ttt

2) 3x104 g/ml lipopolysaccharide(LPS,
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E. coli 026:B6)E 10v]4 9% slayioz gt
E 7o) IAMAES 0.1 ml MG 2z 0.1
ml¥ A7kt PO activity® =3 3s¢ct

5, 2 uislo W2 PO activityald

0.1 mlel #AY] 0.1 mle CaCly(30 mM)
E Hr7kstd 4°C, 16°C, 37°C. 50°C. 60°C.
70°Coll A Zbzt 2084 A2 F PO activity
& A8t

6. Ca2'®} ClZ activatorZte| THAAY

1) 0.1 mie] AR 0.1 mle) SF+E H7t
& & trypsin, LPS z8la B 1,3-glucan
(laminarin) € AFT¥ =7t 242t 3 mg/ml,
10 g/ml, 6 mg/mle] E=% 3 RHY 50°C
oA dAz3 AL htel groupe s Fstm,
Z}zte] 2o /48 tAlste CaCl,& #HF
FE7F 15 mMe] HEE e 3 E shve
group2 & A% th& 7 groupd 37°ClA 30
B 9eAI & POY 84EE EHsd

7. Protease inhibitore} activatorg2el A
AE

0.1 mlg] AYe 0.1 mlo FFFE H7HS
% LPS. CaCly, 28]z B 1,3-glucans 0.1
ml¥ zZtzbe] HFEx7F 108 g/ml. 15 mM
a2]3 6 mg/mie] H=E HrRg A7 50°Cell
A dxeEd A& v groupe ® Hdkm, &
Zrel 27 FFF WAl soybean trypsin
inhibitor (STT, Type II-S, 2 mg/ml) 0.1

mlE 713 F P09 B4 =& FA A

8. mjzte| LPSE T2l B 1,3-glucane| TAIAE
0.1 ml9 el 3x10% g/mle LPSE
0.1 ml 78l LPSe %% 1.5x104
g/mlz 2383 ¥ 0.1 ml¥ S/RFE A7td
A= WAl B 1.3-glucand HFEE7}
6 mg/mle] H=ZEE Hrzigsk F zAAA
protease®t PO §4=& 33t

-
I
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A2 bovine serum albuming &
radforde] ¥MH(1976)% o] &3t =

N
£y

A1t

1. Ca?* 527} proPO Mol o|xl= I8

dtd o2 M FEQ proPO B4AY %7
ctAlo] 2HE3le activator® €A Ca2t o] &
o] H&AHole AWM E proPO &4 3
HEE v =R E AP

500 mM CaCly® 24} 914 slagoz me
zhzkel M AEE dFEe HAo Ho PO
activity® &3 (Fig. 1). o] ddMe=
CaZol & YA dzxve g dzte 4
HoolA W T g HF PO activity=2 3
k. A¥AR, Ca?t o]£°] 2.0 mM9 ¥
£2 =48 9 proPO7t PO A#s7) Az
tgom Ca?t o] 29 H=7F 15.6 mMe] S

O

S o} PO activity: H 64.6 unit® =715
of Hug oA 1 F Ca¥olee BEs
1
801
T ]
g ]
a. 4
¥ w0
= 4
Kl
fel
R
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Fig. 1. Effect of CaCl; on activation of ProPO to PO.
PO activity was measured at each final concentration of
CaCl; indicated. The mixture (200 ul) of CaCl, and
coelomic fluid (viv = 1:1) was preincubated at 37°C for
30min. The substrate, 20 mM L-DOPA, was added to
the mixture at final concentration of 5 mM with 10 mM
sodium cacodylate, pH 6.0.
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125 mMe] w72 PO activity?b 528 A
sEATh & Hlwd @& Ca?eled k<
15.6 mM7HA] 343 F7F 819 ™ proPOd A
POZ9 #4437}t 15.6 mMFE 125 mM7HA
= BH golx 125 mM o]idM =
proPOS] Aol tig Ca2t o]£2] &7} A&
VERGA] ekghe}

2. 2x7} proPOE Mo ojx|= A

At o = proPO activating systemelA
proPO A3 &3k activatorz ¥=id 4
Mg ol gstd Fe&x#Ho] AW proPOR
A& Akt

EAEIE 4°C, 16°C. 37°C. 50°C. 60
‘C.70°C § Azt £xox 15 mM Ca?+9]
EAQFl 2084 el & proPO%/“i}ia~ =3
B3t 2 (Fig. 2) 4°C9 =1L control2 &
o PO activity® 72?0}9&3}. Agdz PO
activitye 16°CelX H# 32.34, 37°CelA
B 96.8 unite] A FHEAE Jelyon
50°Ce) €2 AHlg A PO activity?} "4t
303.2 unit® H31AF JeEpY o1 ¥ 60°C
ol 37.1 unitel PO activityZ7t7 I
o 70°ColME PO activityZb 57.5 unit®
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Fig. 2. Temperature effect on prophenoloxidase

activation. The coelomic fluid was preincubated with 30

mM CaCl, at various temperatures indicated for 20 min.

in total 200 ul reaction volume. The phenoloxidase

activity was measured after additions of 2.8 ml sodium

cacodylate buffer (10 mM, pH 6.0) and 1 mi L-DOPA

(20 mM).
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vebgth, & 50°C2 AT 3% proPOE
POZE 71 el A#Eder 60°C o739 &
T X e proPOS ABFo| A3 A EHIA
k. H, proPOE 70°Ce A$ 16°CHUE
E2 activity® Yehlo] g2 XMz v
A tydd 548 JeEhU.

3. LPS2l s&7} proPO2| &4of o|x|le= &

Gram negative bacteria®l cell wall F4
¥-9l lipopolysaccharide2l &4l proPO¢]
g3 A8k

=, 3x10% g/mle LPSE 10ujs 9% &
Aoz e ZA7te] FMHES =
Aol Hrbele PO activity® &3d92
(Fig. 3) LPSE YA %2 AL control= 3t
ztzboll W3l PO activity® 2339t 4332
% LPSY ¥%7F 1.5x10°11 g/ml, 1.5x10°10
g/mleld Hd 71.0, 77.4 unit® PO
activity7b E718uch. 1.5x1079 g/mle ¥
£o A% F 96.8 unite F71EAE Vel
o] HRAE o|FYd PO activitye 2 ¥
1.5%x108 g/ml, 1.5%x107 g/ml, 1.5%x10%
g/ml, 1.5x10% g/mlel LPSE=AA ztZ
#Hod 80.7. 45.2. 47.8, 32.2 unit2 PO
activity® S7le #Aasdem 1.5x104

o
e
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Fig. 3. Conversions of ProPO to PO in the presence of
various LPS concentrations. LPS from E. coli 026:B6
(100 wl) was preincubated with an equal volume of
coelomic fluid at the final concentrations indicated for 30
min. at 37°C. The Phenoloxidase activity was measured
with the substrate and the buffer.
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g/mlel LPS B2 E PO activity:s &7}
HA gtk F Aol AW proPO-acti-
vating system< LPSel #-% u7slA) w2
3te] 1.5x10°11 g/m]l A= @ LPS¥Est
AME proPO7F POE AgH whA] 1 5x
104 g/mlg =9 ¥ad g ydye
proPO7F POZ A#= ] ¥kt

4. Ca?*?} C}E activator2te| ZHA|

1) 15 mM CaCl,ZEXHA|

%] Agolr Ca?to] & proPOE POZ
AgAI|= &8 B A7 Zo] proPOEA
3lel #HA %9 15 mMe Ca?tol23 LPS,
exogenous trypsin, B 1,3-glucan, 2181
A7 F o2 84 JAED Az ABBA
E UolR7] 3le. Ca?ole3 7zt gA4AAE
< BNl MY Hrlste] proPOel 843l
U X e 4FE 2AEIEY.

0.1 ml Ao 0.1 ml FFFE HAUHg 3
trypsin, LPS Z28l2 B 1,3-glucan z+7 3
% ¥=7} 3 mg/ml, 108 g/ml. 6 mg/mlo]
H=E & A7 50°ColN A3 AL shtel
groupl.2 3t Z}zbe] e FT/HFFE st
o CaCl,g #E5=7} 15 mMel = 7}
¢ A& dE 39 groupes I U F
group® PO activity® &% 3l cH(Table 1).
a ZH3#H, CaClyg #H7lsA €L Asade

trypsinelvt LPS, 4Xx# zzla g 1,3-
glucan S°] 718 2% zZ+z 98.3. 68.1,
101.9, 85.6 unit 5 dFFFe PO X9 &
7ba#E Jeplidet. ¥, CaCly& HFE5 571
15mMe] =% H7igt 49 trypsin, LPS,
heating. 1,3-glucanel #H7I=&d PO
activityZt 2+t 223.8. 156.7, 303.2, 176.8
unite] S4%7E7E Jelddd. a3y 50
‘ColM EABlg A BEE CaClye H7b-%ol o
Aol PO &XF7tEHR 71 ey
trypsind A3 Alg JA AT PO 245
faEAE BHY. & g3zl 2 trypsin £9
Az o2 #4UAke) ¥liEle proPOE POR
g% wa2A A8 7= Aoz YzhE A

2) Bke| CaCl,EXHA]

Cae] HxAPZAH 125 mM ol49 Ca2
EAste] AN M e proPOS EA37 JAH
A7l W&ol o] dPdMe FFe| CaZE&Ast
o] Ao hE activators HIIA A S
proPO&/ gloll thg Ca2*9t o activator®
o] dadE A

0.1 ml A 500 mM CaCl,& 0.1 ml
A7 3 497lof 0.1 mle £®/%, LPS, B
1.3-glucane Zzt 78kl LPS® B 1.3-
glucan® HEFFZ7F 1.5x10°8 g/ml,
6 mg/mlo] HEE 3 F Yo A7kx AN

Table 1. Activation of prophenoloxidase by trypsin, LPS, heat and 8 1,3-glucan.

Treatment Conc. of CaCl, PO? activity
CPFt + D.W. 0 0.00

CF + D.W. 15 mM 64.6 + 3.2
CF + Trypsin (3 mg/ml) 0 98.3 + 24.7
CF + Trypsin (3 mg/ml) 15 mM 2238 £ 16.3
CF + LPSc (108 g/ml) 0 68.1 + 9.9
CF + LPS (108 g/ml) 15mM 156.7 + 20.9
CF + Heating (50°C) 0 101.9 + 20.9
CF + Heating (50°C) 15 mM 303.2 + 19.3
CF + 8 1,3-glucan (6 mg/ml) 0 856 + 9.1
CF + B 1,3-glucan {6 mg/ml) 15mM 176.8 + 10.6

Experimental procedures for prophenocloxidase activation are described in Materials and Methods. The results are
shown as mean=+SD of 3 separate experiments. Phenoloxidase, PO activity: units/mg protein bCoelomic Fluid

cLipopolysaccharide (E. coli 026:B6)
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protease @434 PO 437lass =43
tH(Table 2). 1 A3 250 mMel CaClye] H
718 7% protease 842 H 1.5 unit2A4]
PO9 84L& J7HHA itk 23y e =
Aol LPSE 1.5x108 g/ml #7159 & o
£ protease®t PO &437tazrt 2zt H&
3.8, 64.2 unit® BA. T B 1,3-glucans
6 mg/ml H71et& A foll= proteasest PO
94 357 asdst 242 |4 6.0, 103.2 unit

€ Jvehdg. &, A=) Al Ca?tel 93
%"35}5]—‘: proPO #4729 LPSY 8 1.3-
glucand| 93 #43s= proPO EA4H=7
w2 EAEY e CaClZ%E°ﬂ o I
BRI} e Rites & A=Rde & 3
T 7AA] B ez ‘37—}519\1‘:}

5. Protease inhibitor®} activator&2| ZHA|
LPS., Ca?*, B 1.3-glucan® dxa %9
g AAEe] Aol M2l endogenous

Vol. 38, No. 1

proteaseste] ARAAE FHEY] Hstdq 2
g EyAAdAAAE A7 thE proPO
g457tanE &3,

0.1 ml A 0.1 mle) SFFE A7 F
LPS, CaCly, 28]3 B 1.3-glucan< 0.1 ml
N Azt HE2¥=7 108 g/ml, 15 mM 2
6 mg/mle] H=% H7Pg A} 50°CoA EA
2|3 ZEAE N 2z soybean trypsin
inhibitor (Type II-S. 2 mg/ml) 0.1 ml 3
7} 25219 proPO BA571axE 243
$tH(Table 3). & A soybean trypsin
inhibitor (STDE 718lA %2 7% LPS.
CaCl, 28la B 1,3-glucane]l FA7HEAY ¥
g g stgsu ztzh Ha 68.1, 64.2, 85.6,
101.9 unite PO 4371E#HE JehiSit
whdo) . 99 =AM soybean trypsin
inhibitor& #A7t¢ A$ele LPS, CaCl, 2
21 B 1,3glucan® #7929 PO activity
b depA] gfgten), @xjele] A$oles 102.0

Table 2. The effect of prophenoloxidase activation by LPS and 8 1,3-glucan in the presence of excess Ca2+.

Treatment Activator Protease activity PO activity
CF + Ca2+ (250 mM) - 1.5+ 0.2 0.0

CF + Ca?+ (250 mM) LPS 38+02 642 + 4.1
CF + Ca2+ (250 mM) B 1,3-glucan 6.0+ 04 103.2 +27.5

Experimental procedures are described in Materials and Methods. The results are given as mean=+SD of 3 separate
experiments. Protease activity: units/mg protein Concentration of LPS: 1.5x 10-8 g/ml Concentration of g 1,3-

glucan: 6 mg/ml

Table 3. Effect of soybean trypsin inhibitor on prophenoloxidase activation by various activators in coelomic fluid.

Treatment nhibitor STla PO activity
CF + LPS (108 g/ml) 0 68.1 + 99
CF +LPS 100 0

CF + Ca2+ 0 64.2 + 3.2
CF + Ca2+ 100 ul 0

CF + B 1,3-glucan 0 856 + 9.1
CF + 8 1,3glucan 100 wl 0

CF + Heating (50°C) 0 1019 +£20.9
CF + Heating (50°C) 100 4 102.0 + 3.7

Procedure for assaying phenoloxidase is described in Material and Methods. The results are expressed as mean+SD of
3 separate experiments. PO activity: units/mg protein 2Soybean Trypsin Inhibitor Type [ - S
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Table 4. The effect of prophenoloxidase activation by g 1,3-glucan in the presence of LPS in excess.

Treatment Activator Protease activity PO activity
CF + LPS - 23+05 0.0
CF + LPS B 1,3-glucan 95+ 1.1 444 + 4.2

Experimental procedures are described in Materials and Methods. The results
are given as mean + SD of 3 separate experiments. Concentration of LPS: 1.5 104 g/ml Concentration of g 1,3-

glucan: 6 mg/ml

unit® PO activity7} velsdtl. o]de Az
o g controldES2A trypsinel thalo
Ht2 STIE H7HSdel 50°ColA 2083 STI
£ AHF F o|AL trypsino H 1P Lo
trypsinel W3 inhibition¥d =& uvl w3t}
o E3 STI= 50°Ce) gAeo <tden &
A2 & sk &3 v£E inhibitionBHE
Vel ol o] STIZ) H M8 A% B4
kel LPS. Ca?*, B 1,3-glucan9 proPOel
e GJEAI} glolAe Fog v Fo|Ho}
LPS. Ca?, B 1.3-glucan 2 proPOel %
AAoz Fg3te 3ol ol o]EL X Ho|
AR EYAfAL BE4E 43 AV 843
H #&7F proPOE 843} A7le AR 47
"ot =3, A E & ASods EFAAAQ
zte] Hrlod® el #Aglel proPOe A3t
o|FojR = FoZ u|Fo] Kol dAE v
g4EdEHdE & 8 F2E F3td proPO
g g4 7t a Y4 A

6. Blzkel LPSE T2t B 1,3-glucan2| THA|

LPS9] proPOdl g &4sts= 4¥gdH
1.5x1074 g/mleolde] LPS &AA] A Y2
proPOtE 8A43EA &S Uttt o] Agdl
Me HFe LPS7F EA3te Ade g 1,3~
glucan& #71&te} 5 activatorite proPO
AH 2 g ABA S ZAEE

0.1 ml AA 0.1 mlel LPS(3x104
g/mbh& FH7 3 0.1 ml F/F5F == 8 1.
3-glucane H7std B 1,3-glucane] HIFT%
%7} 6 mg/mlel H|=5 st o] T A
proteases} PO9 EA4F7tE7E SF A
(Table 4). 1 A3, e LpSyte] Hrtd

23 9NM ¥ protease activity= F# 2.3
unit7t Yetsts, PO 8483718 S HA
stk Wb 9o zAd B 1.3-glucan®
A7} A $olE protease activitys Hd 9.5
unitd 2 PO activitys 3T 44.4 unit2 2
7. & #gke] LPSE B 1,3-glucand
9% proPO9 activationdle & 9FE 71X
A R3te Ae2 FE=EW LPSY B 1.3
glucang& proPO activating systemujolA
A2 binding3le factor’t t2 AU & ©&
pathway & 7IX& Aoz Aztdot.

k-,

dutHo g FAFFEFT IFL XTI A
2o EA43l= prophenoloxidase 4844
= Aoy fungiZd WUASQ olEHe] AYst
S5 W host® E3Edlr] 93l AsEw A
ANz g7t 2el R BEudzn U
(Séderhdll and Smith. 1986). wald =z
259 AL proPO 43A uig A7t
&3] APHT e F2 proPOd] FA 2
4. proPO ZAgAd HAses A9
activator&9] 93 A =iz @434
PO<] phagocytosis(#2}4-), encapsulation,
opsonization &9 A@d#A ] B A7}
FZ-g o)1 St} ProPOg FAld #% x
T3+ silkworm(Ashida, 1971). crayfish
(Aspan and Soéderhall, 1991). blowfly
(Munn and Bufton, 1973) Iz8x
hornworm(Aso et al., 1985) EoA Rud
v} glev} proPO9l FAle PO2l aggregation
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Y T 8o of& AA B oFel A A dew 5 mM HE9 ¥E FTAAME
E o2 4EA vk FEFED H2AF ol proPOE 438 A1 + 92t 100 mM °1
o A9E ABERID Svol WAWARA o Ca2 FRAME proPOE A ATE B
il sl & o AAFEo| o]EE  HE Fdite Ao EiHo Uth(Ashida

=

9l oz

FE A=A n 53 A5 A$ proPO
B4R 27} vl Fa3 Avpo] e YdFo
2 A4H 3 slon o2 #HGAN #FHFEY
3% A AR FEAA G ol ZE3 g8
29 EAFF} Z2 o9 uf§ FABAY &
AAQ Adolgkxz EAE steAdol Adn A7
.

HAAFES proPOZAA 72 sA a3
T Aoz g ZF &gdAAR LPS, Ca?t,
B 1.3-glucan & @Ag Feo] HFEEQN &2
A golel A A wl& EAFHOZ proPO &
284 BAE2A BHFEANME A7)
712+e] 8 FFE proPO E2EAAE 2t 3l
G gzteEct

A AFF ZF EAAAYA LPS, Ca?, B
1.3-glucan ¥ €Az 55 A¥ol9 AAEL o
439 proPO9 BAEE 243 A7 proPO
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Prophenoloxidase Activating System in the Coelomic Fluid of the Redworm,
Lmbricus rubellus
Yun-Kyung Bahk, Young-Jong Son, *Eun-Jeong Cho, *Seung R. Paik, **Yu-Sam Kim, ***Jung-Jin
Suh, and *Chung-Soon Chang (Department of Biology, College of Sciences and *Department of
Biochemistry, College of Medicine, Inha University, Inchon 402-751, Korea; **Department of
Biochemistry, College of Sciences, Yonsei University, Seoul 120-749, Korea; ***Shinpoong
Pharmaceutical Co., Ansan 425-100, Korea)

Prophenoloxidase-activating system was found and studied from the coelomic fluid of
Lumbricus rubellus. The prophenoloxidase was converted to an active form by treatment of
several activators such as exogenous trypsin, 8 1,3-glucan, Ca2+, lipopolysaccharide (LPS) and
heat. The conversions were more effective in the presence of Ca2+.

The converted phenoloxidase activity was continuously increased as concentrations of LPS and
Ca?+ raised to 1.5x109 g/ml and 15 mM, respectivly. The enzyme exhibited its maximum
activity at the concentrations and decreased thereafter. The activators, however, were not effective
in the presence of soybean trypsin inhibitor (STI). This fact indicates that the activators might
influence a trypsin-like enzyme or serine protease which has been suspected to be involved in the
prophenoloxidase activating system.

In addition, heat treatment of the coelomic fluid at 50°C for 20 min. was found to be a very
efficient physical factor for the activation. This may suggest that prophenoloxidase activation by
the heat colud have an entirely different mecanism compare to the activations by serine protease
(s).

Some other properties of the activators and the serine protease also have been described in
terms of their involvements in the activation.



