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AdA o EASE ARAL olvlutd HAAL F
), Mz, $579 dzgdeolv Hqdd o vt o
2o W44 §FE ot 3o (Singh and Das,
1972), AR FH dF 7¥E 4 (Culbertson et al.,
1966; Kasprzak and Mazur, 1972; Martinez et al.,
1973; Wong et al., 1975; Cursons et al., 1977), 5 %

enzyme, cytolysis,

¥}%- (Anderson and Jamieson, 1972; Stevens et al.,
1977), concanavalin Ad] 2 &% u¥l-$-(Stevens and
Kaufman, 1974; Josephson et al., 1977), A A& v A
# ¥+ (Visvesvara and Callaway, 1974; &%, 1980)
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2 otz ¥iE ¢ vt (Martinez et al., 1973). ¥
£ o] olvlule] WS 49T %Y FAE AL

R



A A GUA SFALE oA 44 § 9

FHol AL g £ o FUHAIE dods AR A
2 A o] A cytolytic process7} o] Fo] A Aolelx )Y
i (Lowrey and McLaughlin, 1985), oo B4 %
of ul&o]# cytolysis® o] dojudrii wzelg o}
(Marciano-Cabral et al., 1982).

HeaA opmluke cytolytic processyk F& 74 E-3)
a4 4% #A AdE AFELS 70 FulyE
2337 ARk & o]l Aopululoly d7H AL
Al 89, Lushbaugh et al. (1984)& u] =S4l n)

Yo
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#l WeAel A= F @A o &8 proteinase 34
< EFA43l9 ks 2agl e, Werries and Nebinger

198D & FEAA G pramylase T o] WA A%
9ebxz sk, Gadasi and Kessler (1983)& -3
&g o] Aotn]ulol A collagenase FAo] HYAH} 3
A deta 39 2, Lundblad et al. (1981) @ Werries
et al. (1983)2- o] opuulrb w8 Fuds A
2 p-N-acetyl glucosaminidased H-zj3ldovn o &
a7t &AL glycoproteing 3l &8 @t
> Enstd e, =3 oz ool deiA glycosi-
dase@ 4 & dF38t9ct. Long-Krug et al. (1985) 3
Ravdin et al. (1985)2 o] ol u}z 3y 2 3
% phospholipase A & 247} cytolytic @4 o =4 3t}
3 F 239 3. Cat*-dependent phospholipase A 4|
Zato] F-z5o 93 Catf-independentd A& A%
Az Az 2z 2389 =, phospholipase
A9l oA Al Q) Rosenthal’s inhibitor, quinacrine, pho-
sphatidylcholine, hydrocortisoned zdln] =24
el §E cytolysis7t o)Al Ak vyl o]l @ o
A ot A9 g Jzo FF AT o]o
WU A Naegleria fowleriol A cytolytic process’t #
4 245 #AUdE BaEe 9. Lowrey and
McLaughlin (1985)¢] 9 3}= N. fowleri®l w4 o)
o] lysosomal hydrolaser} 9 &8 %ol ® sty
v 28 o] obvlube] dPA et g AETEA
=3l of obefjubol A F-213 lysosomeol o3 343
HAote HelA AFEal ax7 Wi A d @
A A3t et

Hysmith and Franson (1982)o] £]3}=
o A} H-ul ¥ phospholipaseSo] A A4, 284 4
ur3] o (hemorrhagic meningoencephalitis)®] w48 o)
#eA gtz k. F oobulubE A A A 6] kol A
phospholipase&¢] human myelin®] phospholipids
R 7 ok glo dAe] vy
the WEAg obulubol Al 3~2508) v Eoli ®wely
t}. Olomu et al. (1986)& N. fowleriolA o # acid
hydrolytic 4.9 A< FAdggxr =25 FA =7
%2 acid phosphatase?l 442 ol 39339}, Das
et al. (1987)& lysosomal 34 & = 2 71483
529 p-glucosidased] Eo)HA T} vl & o 7L
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gz, o] Zart HE-F FEALAA glucoce
rebrosidase® #&3glerl =3I f-fucosidase, f-
galactosidase, f-xylosidase, a-arabinosidase®} @4 &
ZA stz v wetg b, Marciano-Cabral et ¢l. (1887)
& peptide 7} Faol dA AExHAH EFAS
AZAA oAF3 vk k. Acanthamoeba sp.olA = 3
A7 dAAA F29 AL F2 AFETE ¢
ov] ATPase (Lynch ef al., 1986), adenylate cyclase
(Chlapowski and Butcher, 1986), NAD(P)H oxidase
(Brooks and Schneider, 1985)2] &4 o] 3] His
A& Wolr},
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z=Tql A royrebast vl sty ol

]
SER

SELERTE

1. R4 E ofoHfe| 42k

ARG obellupri= WPl gdekx A A Acan-
thamoeba ].B.,
Prince Leopold Institute of Tropical Medicine, Bel-
gium) o}, v QYA ez dH A Acanthamoeba royreba
(donated from Molot, B., Institute de Parasitologie,
Strasbourg, France)& A& o] AL£3}4l o).

o] & ofujute] wioko g2 i AH wixel CGV
u] Z] (Willaert and LeRay, 1973)% At&3glowr pH
7.0 243 ¥ Seitz filter® o F3pg . ko
37°Coll A A 4w ¢ flask (Costar Co. U.S.A.)o] o]
A o 964 zvkek A ek, obllul FAo] wE
generation time®| A A& Visvesvara (1980)9] #My
oA dergent qest 2 $AAE o Serglet,

culbertsoni (donated from Jadin,

_teh
Generation time= logs Ny
m

(ny @ty A 7kell QlolA] 39 =+,
ng I tpA Zhell 9lelA YZEFo ¢
v oF 244 Zkuiel B fFEO FE 9 4o o
generation time%& A4 ¥}9] .
2. OpA ZHE0 olst HAN HH
A48 ICReb-25 A A oA e wye
2 AR E, 4 APFE AF 20 gl Y v
2002l A & AF-E3tget. A, culbertsoni®}  A. royreba
9 o3 3 2x 1054 7} -9 F--F 5ulE secobarbital
2 vt wbtz=o] v Aol gejmelm whi oA Ao
o w7 WX stk v o] AL8-E secobarbital9]
G ulex AF gd 0.06 gol W2 v H
2 FYUAA wAAAG. FEAN 2 159 FAA =S5
29 Ao B-& ol AAsg o Abd vlSaE



HAzAs s zxe Q5 CGVa Ao ) Fsted 7 =
Ao Al ofwjule] £ o BE Faldgch.
3. = A= CHEr XFME oiMbIe MEEY
=3

1D =3 MZo] WY

ARG ok utS A E 5 A4S 9%l THAL
2 ASE 2442 £5(1986)9 Add e A2
stctat A 59w Chinese hamster ovary cell(o} 6]-
CHO Al 22 g7 d)oldon o] AL ujokde
mM HEPES (N-2-hydroxyethy!l piperazine-N-2- etha
acid), 100 unit/ml penicillin, 100 pg/
ml streptomycin, 10% fetal calf serumo] =3 =l
Eagle’s minimal essential medium (EMEM)o] A}&
59 om 37°ColA COy3-27] (Napco, U.S.A) ol A Al
o oF flaske] Jo] wl ok} e},

2) Trypan blue dye-exclusion test

24 well2 = A £ ok plate] o] A vl ¥l CHOA
9] w4 ¥ (monolayer, 20} cells/well)oll A. culber-
tsoni 2 A. royrebasd 53 & EMEMu = off 2 X §-4
7 obelul ol 2A Az 4o w1157 HA” F
2 wells 4574 (B0pd)4-& 74l F3 37°C, 5% CO.
Feriel WAZ F 1247 AR Hold= £H
A E£e 4% Tennant (1964)9] trypan blue dye-
exclusion®} ] & o] &3kl A shgdel. & AobdlE
AAxY BFol delME 7 welld] 4EH74 0.25%
trypsin-EDTA-& (KC Biological U.S.A)9 A
2 odoill AZEfAE Zd F oof AzFFH 0.9
mle} 0.4% trypan blue (Gibco Lab., U.S.A.) 0.1ml
& Egsto 587 WA F &2%E st hemocy-
tometer2 4 A A G A xe & A ).

4. SA4¥ (EFEF M=x

1) RFME ofmHE B Hi Ul

A. culbertsoni®} A. royrebas 10mle] CGV media
b Sl Qe 250 ml &7 u o flasko] 2X 1004
37°Coll Al okstgdet. 3719 flasks & A¥ Loz 3
o w)ekgt ¥ v 244 bl Zb flaskE 4°Coll Fo] o}
wjubE 2% dojujel &g F FYAE Row, A
AF AEZE 1 mle 10 mM Tris-HCI(pH 7.4) %%
Gl of ¥ 47 hemocytometer® o] £3to] olul el
F& A F —70°Cel Y5 2t
£ ebslube adela Holk AL HAsed Wv)A
AMzate]l FAAHALEE FoAd F 20,000xgR 5

fAEYse 2 FAHAE axder AL
Lo kelelA e FEaY FHEE FAnA Ao
l‘n% 10 mM Tris-HCI(pH 7.4) $58d o 2447
A she] AbE3hgl ot

2) CHO M =0 Z&A|2I A. culberisoni

50 ml A} 2wl oF flaskoe] wj ok=l CHO xh3A) 5 (5004
cell/flask) 8] A2 & wel % Earle’s balanced salt
solution(EBES) o & ¥ A o] F5. 5 mle] EBSSut ¢

ne sulfonic
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ol F % A. culbertsoni

flask= 10014 gl Faz,

of WAF F 2447 Aoy L o

v, EBSSel M9 mx9% 7 Fuldldd,
3) oM E e

E FA4 L 0~4°Coll A g3z v & 599

EBSSe] # ¥-fA7z 7
37°C 5% CO, %271
o] u

B
gl 2 A Lowry et al. (1951)9 wyeoz 3}
gl ot
5. a2 34 MYE &F
ol A madedAe sheid ma S4EE

acid phosphatase, g-N-acetyl galactosaminidase, f§-
N-acetyl glucosaminidase, g-glucuronidase, g-galac-
phospholipase C9 7% =+
p-nitrophenyl derivativesz} & Ao 23] F3 o] A
A5  p-nitrophenold 410 nm FFA F A4 1 em
quartz cuvett% A}-£3}o] spectrophotometer (Shima-
dzu, UV-240)2 2A43le] F#%Z p-nitrophenol T
F T4 v zste] g,

p-nitrophenold] I.F F4 & p-nitrophenolg 100l
9 0.2M sodium acetate ¢%8&% (pH 5.5, 0.02%
Triton X-100) ol 5o #F F=7F 20 nM+¥ 100 nM
7AA HA & F, 2.9 mle} 0.3 M glycine-NaCH %%
4 (pH 10.5)% ¥ ¢} 410 nmo] A spectrophotometer =
A= E FA %o FA4 At
xylosidase, a~mannosidase, -glucosidase @ 4-methyl
umbelliferyl derivatives?} F ol 23] Easo] &
4 5] & 4-methyl umbelliferon$ fluorophotometer(Tu-
rner, US.A)E A &3l 24389 =4 primary filter
 No. 7-60, secondary filters No. 583 No. 2AE
7ko] Ab&3le] &4 5ta] 4-methyl umbelliferon %3
A s wwsted 4 ekslg ., 4-methyl umbelliferons)
4-methyl umbelliferon-g 100 ple} 2:1(V/
V) chloroform: methanold] %o #% F%7F 0.1 nM
el 10 aM7A =HA & F, 2.9 ml9 0.3 M glycine-
NaOH $+%&9 (pH 10.5) % ¥ & % fluorophotometer
2 FAso A4 st

Z E29 1 units A3 HEFAA 1Tt
1 nM9] p-nitrophenol& 4 454+ 1 nM9] 4-methyl-
umbelliferong QA st=d Bo3 F4 w9 o
ol Hol#4rt A 1 mgd HL unitZ e
gict.

1) Acid phosphatase

o] A4 FAJd= &AL Robinson and Glew (1980)
2 W e 0.5 uM9 p-nitrophenyl phosphates} 3=
el ubgcfo] 10 plo AARE Qe F HF Hs)
100 pl7t =% 0.2 M sodium acetate 3-8 (pH

5.5, 0. 02‘7 Triton X-100) & ¢ 32 37°Cell A4 1087 ut
A A}, wEF urgAdo 0.3 M glycine-NaOH(pH
10.5) 2.9 ml-g ol uhg-& A A *] 7l $ sgectrophoto-
meterE o] &3l 410 nmel A FF=E 439},

tosidase, a-fucosidase,

IE a-arabinosidase, -
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2) #-N-acetyl galactosaminidase

FA9 FAEE Steiger et al. (1979)8 uwjo] 9
3 0.1 pM9] p-nitrophenyl-N-acetyl-p~D-galactosa-
mineo] T FH wkSde] 10ul9 T2HS ¥ F 10
mM sodium-citrate(pH 4) @&4doz FHEFHs s}
100 pl7F A & F 37°ColA 6057 gAY F+ D
o oz e AAAA FAEE FAH Y

3) B-N-acetyl glucosaminidase

0.75 pMe]  p-nitrophenyl-N-acetyl-g-D-glucosa-
mineo] EHE wkgoAol 10 plo] AxAE P& F
100 mM sodium acetate(pH 5) & & F¥5) 71 100 pl7+
A sta 37°Col A 6087 HSAN F DY wEe
2 FA 9.

4) p-glucuronidase

0.5 uM9] p-nitrophenyl-g-D-glucuronides} % 3%l
kS f ol 100 ulo] F48-8 ¥ & 100 mM sodium
acetate (pH 5, 0.1% Triton X-100) &g o 2 3
F59 7k 200 plk HA F F 37°Coll A 60E7 ubE-A
A F 1D wger 2439,

5) B-galactosidase

0.16 pM9] p-nitrophenyl-g-D-galactopyranoside-}
ZEE b o] 20 plo Eadg ¥ F 222 mM
sodium lactate (pH 3.6) ¢&Ld oz I EX7]
100 pl7} SA 3 F 37°CoAl A 6027 w1g-A7 F 1
9 oz &A1,

6) a-fucosidase

0.5 uM9] p-nitrophenyl-a-L-fucopyranosides} £
H ubgaio] 20 plo] RS Yo F 72 mM9 sodium
acetate (pH 5.5) $5 4oz FHELHI s 100 plo}h
HA & F 37°Col A 12087 v A0 & 1o uby
22 FA3g .

7) a-arabinosidase

0.07 pM9 4-methyl umbelliferyl-a~L-arabinopyr-
anosider} 3" wrgle] 20 plo] TN E F2 F
50 mM sodium citrate (pH 4.5) ¥EZHo 7 IHF
B3 7F 100p 174 =A@ 3 37°Coll A 60% 7 Hb-3-Al
7 F 1) Wges weS AR A7 fluorometerE
YFEE 435,

8) B-xylosidase

0.3¢M9] 4-methylumbelliferyl-g-D-xylopyranoside
7 239wkl 10pl9 E&dE 4 F 42mM
sodium citrate (pH 4.5) ¢&qdor HF Fist
100pd7F SA ske] 37°Col Al 607 A2 F 1
gy o g wee HX Ay fluorometerz ¥ FEE
243,

9) a-mannosidase

0.5 xM2] 4-methyl umbelliferyl-a-D-mannoside”}
EZFR upS Aol m2o S 10 pl ¥ F 72 mM sodium
citrate (pH 5) g4& g0 7 HFH3 7} 100 plot A
F F 37°Cold 6037 uk-3Az ¥ 1o Pfes ¥
22 AR A7 = fluorometerZ HFFEE FAH At

10) g-glucosidase

0.15 pM9  4-methyl umbelliferyl-5-D-glucopyra-
nosidert £ kAo T4H-& 104 ¥ 42mM
sodium acetate (pH 5) $%-8-94 o & 2 Z¥4-5) 7} 100 4l
b HA & F 37°Col A 12087 w347 F DY %
oz u3g HAAA fluorometer? HFFEE 4
34l

11) Phospholipase C

250 mM Tris-HCl 9% 89 (pH 7.5), 1 ¢gM ZnCl,
50% (V/V) glycerol} 10 mM2| p-nitrophenyl-phos-
phorylcholineo] = §% ukg el 90 pl¥ & 96-well mi-

g

it

1t

Table 1. Conditions of enzyme assay

Enzyme Substrate

Buffer

acid phosphatase

BS-N-acetyl galactosaminidase
p-N-acetylglucosaminidase
B-glucuronidase

B-galactosidase
a-fucosidase
a-arabinosidase
B-xylosidase
a-mannosidase
B-glucosidase
phospholipase C

neutral proteinase azocasein

acid proteinase hemoglobin

p-nitrophenyl phosphate

p-nitrophenyl-N-acetyl-g-D-galactosamine
p-nitrophenyl-N-acetyl-g-D-glucosamine
p-nitrophenyl-g-D-glucuronide

p-nitrophenyl-g-D-galactopyranoside
p-nitrophenyl-a-L-fucopyranoside

4-methyl umbelliferyl-a-L-arabinopyranoside
4-methyl umbelliferyl-g-D-xylopyranoside
4-methy]l umbelliferyl-a-D-mannoside
4-methyl umbelliferyl-g-D-glucopyranoside
p-nitrophenylphosphorylcholine

0.2 M sodium-acetate
(0.02% Triton X-100)

0.01 M sodium-citrate
0.1 M sodium-acetate

0.1 M sodium-acetate
(0.1% Trition X-100)

0.022 M sodium-lactate
0.072 M sodium-acetate
0.05 M sodium-citrate

0.042 M sodium-citrate
0.072 M sodium-acetate
0.042 M sodium-acetate

0.25 M Tris-HCI
(1 pM ZnCly, 50% glycerol)

0.2 M sodium-phosphate
0.25 M sodium-formate
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crotiter platec] & F aial 2 10 ¥ HAstgk 5 | Table 1A 23 SolgAE: G d | mge
37°Cell Al 120%-%F <k w547 ¥ ELISA reader$ o] 4 fA unit@ YyeRY 9L},
f3e] 410 nmold FF 5 & A3 A

p-nitrophenol ¥ F &g 0.5 nM¥-¥} 40 nM7}=] ¢ A 8 N8 F
P22 3t madg W g Yol ELISA reader
% o] &3t 410 nmold FREE A3 TETA 1. XRYE otmule] HAM
& #AA s o}, D atsA 24H0 o Wy
12) Neutral proteinase A. culbertsoni®t A. royrebas wt$2~ ¥ 7L F3

#29 %45 McLaughlins} Faubert(1977)9] % ZAdA7 2 5 FHE vl 2r ARy A As e
¥ o2 (.2 M sodium phosphatee] 3¢l 1% azocasein 159 ukel A. culbertsoniol 23 Z+g= wh$27 25
wkgol 100 plol Had & et #HF 5951 150 plot 93 P AEF L 8.590 vk A E vl
HA 8k 37°Cell A 6037t kS A7 F 250 p19) 0.5 M oA GFo] wA" HzA dF-EF CGV wiAd W
trichloroacetic acid (TCA)E 7tstx 7 tubed 10% agatd vy A. culbertsonizt TAFTE AXT 4 9L
72 wX g F 10,000x gl A 15%-2¢ fA L3} A o, opululyd Fubside]l WA AL FUT F U
Zoa o4 0.5 N NaOHZ 1 mi® 23 420 nmol ] doh. wbHol A. royrebatr 15U 74A 15%%l AL o

spectrophotometer® % # %5 439 o}, o (Table 2), w}-$29 #22& vlakgt A} ofbwu}
13) Acid proteinase s AEHQ et HzAdAE A AEHA S
8% dialyzed oxyhemoglobin 150 plo] &4 150 pl 2) CHO M| ZZof| st HIE%-Q

2 7}3tx 1.0 M formate (pH 3.0) 150 plol $ 555 wjokd CHO %A o F ofvjulEg 7zt AH
7+ 1%7‘4 7t 600 ul B A sho] 37°Cell A 12087 b st 1247 A 22 Aelole 1A 2AAELY FF

207 %5 TCA 0.9 mlE $& % 10,000xgZ 15 trypan blue dye-exclusion test® 43 2 A=

27 4/;}—‘_.—3] 3te] &2 HalA 280 nmol A spec- (Table 3), 4ol & A culbertsoni A 2] Fol A=

trophotometer2. % 3=% &3 35 vt. 244 7k FHE Abdo] dolvhr] A zste 4847 Fof
F9 units: AN NE2AAAN 147 A7 F, £ 80%ol A A zAMZI} AEEE AA4L 9L

7] A o] azocaseindl A-$E 420 nmolAd FHA =S w3} o 7247} FelE 95%0) 4 AHHEE QS #AFE 4
0.1%, hemoglobingl 73+ 280 nmejA F4xe W AUSch kel vl LA A royrebadl A= TAA

3 0.03% 1 unit® 3% . X9 FAlo] WctE o F& FA R 4847 Fol
ol Ao RE F4Ed a45Y WI2AEL 245 & obutE: AR G 2T vlsd o 865%

Table 2. Mortality and survival time of mice infected with A. culbertsoni and A. royreba

Cumulative No. of dead mice on each postinfection day : Survival
Group R Mor(t;l)lty time (day)
5 6 7 8 9 10 11 12 13 14 15 ¢ Mean+S.D.
A. culbertsoni 2 6 9 12 14 15 17 18 19 20  20/20Q000)*  8.5%2.87
A. royreba 1 3 3/20( 15)** —
* Dead mice due to primary meningoencephalitis
** Dead mice due to pneumonia (trophozoites were not detected in the brain of dead mice)
Table 3. The cytotoxic effect of live Acanthamoeba spp. trophozoites on the CHO cells
. (Mean=+8.D.)
No. of viable CHO cells (x10,000/ml) at each incubation time ¢(hr.)
Free-living amoebae
12 24 36 48 60 72
A. culbertsoni 19.9+0.9 16.830.8 8.4+0.7 3.8+0.7 1.94-0.2 <1.0
A. royreba 21.8%1.2 35.241.6 48.41t2.0 70.44-2.2 63.311.6 46.211.2

Control*(CHO only) 25.6%1.1 39.3*+1.6 72.1%2.1 81.0+£3.3 85.6+2.8 65.9+£2.9

. Ratio in number of amoeha to target cell (CHO cells), 1:5
« The viable target cells were counted by TBDE test.
* No. of initially inoculated CHO cells were 2x10%/ml



Table 4. Growth of Acanthamoeba spp. in CGV medium

. No. of trophozoites (x10°/ml)+S.D. Mean
Free-living amoebae _— generation
0 24 48 72 96 120 144  time(hrs.)
A. culbertsoni 2.0 3.0 10.3 12.1 15.6 13.5 10.4 30.0
0.4 12 *l2  +17  £L1 L2 *71
A. royreba 2.0 2.4 4.0 4.1 5.0 4.4 1.2 73.4
*0.6 +0.9 +I1.0 +1.1 +0.6 +0.2 +13.3
AxY mAAZI Aol g9 e 7247 FAE 70% o a4 YAEE JUeE A5 EH &2 acid
o] 49 CHO Al 27} Ao} §l-go] =45 9t} phosphatase, -N-acetyl galactosaminidase, g-N-ace-
2. AISME otmMiE O HHYMLHOIAS Fa tyl glucosaminidase, a-mannosidase, neutral protei-
e nase, acid proteinase® & 4= Qg =H(Fig. 1.
1) ofmHiHiel SAE 3. CHO M Z0ol Z§E A. culbertsoni?l s
CGV Wi Aol A uf gkate] &7 2 ofviule] F4 g4 =
<& ¥wl generation timeo] A. culbertsoni®l A% CHO Al zol A. culbertsonid ¥t AXEHE
30.0+7.14 7, A. royrebad) A 73.4%13.3472 AR F A calbertsonis] A LFEE 3 2 EBSSH

2 WY Ael A culbertsoni’} A. royrebaR. vt & 2.5
e FAES YE AL ¢ 5 Utk obelnkg
F7b #zel 2otE AR F AS 2F o FF 964
Zko] ¢l eH(Table 4).

2) HHYMZIH 7IsE8 4 EdE
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Fig. 1. Specific activity of hydrolases from Acanthamoeba sp. cultured axenically in CGV medium.
(e—e; trophozoite of A. culbertsoni, o:--; culture medium of A. culbertsoni, o—o; trophozoite
of A. royreba, o-+-0; culture medium of A. royreba)
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monolayer and in the culture medium (EBSS).
(e—se; trophozoites of A. culbertsoni, o+--o; culture medium)
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A Comparative Study on Hydrolase Activities in Acanthamoeba
culbertsoni and A. royreba

Yong-Kyu Kim, Tae-Ue Kim, In-Sil Joung and Kyung-II Im
Department of Parasitology, Yonsei University College of Medicine, and Institute
of Tropical Medicine, Yonsei University, Seoul 120-752, Korea

Specific or non-specific cytolytic processes of free-living amoebae causing meningoencephalitis
have been emphasized and the cytolytic ability related to hydrolases in Entamoeba sp. and Nae-
gleria sp. has also been reported since the latter half of 1970’s. However, no information on
hydrolase activities in Acanthamoeba sp. is available.

Hydrolases in Acanthamoeba culbertsoni, a pathogenic species of free-living amoebae, were assayed
and compared with those in a non-pathogenic species, A. royreba. Pathogenicity of these two
species was confirmed through experimental infection to BALB/c mice. Hydrolase activities and
cytotoxic effects between pathogenic and non-pathogenic species were compared in the trophozoites
cultured in CGV media and in CHO cell line, respectively. The results are summarized as follows:

1. The mice infected with A. culbertsoni were all dead 15 days after nasal inoculation, and
the mean survival time was 8.5 days. Also the mice infected with this pathogenic species mani-
fested typical meningoencephalitis, whereas the mice infected with A. royreba did not.

2. Hydrolases detected both in the cell extracts and culture media were acid phosphatase, -
N-acetyl galactosaminidase, S-N-acetyl glucosaminidase, a-mannosidase, neutral proteinase and
acid proteinase, all of which were detected with remarkably higher rate in A. culbertsoni than in
A. royreba.

3. A. culbertsoni revealed strong cytotoxicity for the target CHO cells, whereas A. royreba
did not show any specific cytotoxicity. About 80 % of the target cells mixed with A. culbertsoni
were dead 48 hours after cultivation, and more than 952 of the target cells were dead 72 hours
after cultivation.

4. Hydrolase activities in A. culbertsoni cultured with the target cell line were assayed accord-
ing to the culture time. The activities of acid phosphatase, g-N-acetyl galactosaminidase, B-N-
acetyl glucosaminidase, a-mannosidase and acid proteinase in this pathogenic amoeba were detec-
ted higher in amoeba extracts than in culture media up to 120 hours after cultivation, but after
120 hours of cultivation those activities were detected higher in culture media than in the amoeba
lysates. Neutral proteinase activity in A. culbertsoni increased more in EBSS medium than in the
lysate specimens although the activity in the extracts was generally steady according to the
cultivation time.

Summarizing the above results, it is concluded that there were differences in hydrolase activities
between pathogenic A. culbertsoni and non-pathogenic A. royreba, and that some hydrolase activi-
ties were detected remarkably higher in A. culbertsoni which revealed strong cytotoxicity to the
target CHO cell line.



