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HEZ| I i) YA o B8 Faele] AMRA

VLAY, AMERME, EREAY, fEA—
AR BRS FEMEHE U WEBERS, CHASIL BhhS Fiasys’

TZEEE: o] dFE HAEYe Foste] T dloks 10708 A=elmrus Faldd oE)e
HAA oRE A5ty B ES B RS dolu vA} A 2= Helr} AEssei)s B
FEL vkt Il HE APS ST YA BRAA WYY F FEE wdy F y A
B F 5 3 2FeE e e gldey S guesas g A 9 id fgRs
Azt 2255 9 2wkl oF WA Fo wle 7 YA Fo) FATr) FA e
W Hshged 27]0 v WA 4] delBel @ e |4 ¥ (specific activity) Apo]el] At
A7L Qg4 & 5 Addekp < 0.05). A= zw)s DRREiE gelating 7B shH=
SDS-PAGE @745« RpAlE 2ul3le 5714 E3d7) Jehgen o Bafepike 7} BalF
2] WA ael AAF kg ehigdch zEla vk PeliE s QAHE Ay Q%
HEade AL A% antipainF} leupeptin Az FodAds FEo] ¥ Yehia gorod
EDTA Aelzeldz 2 vls) 2 BAe] <ksdbd £3e] gy, PMSF HFo|e] £
HEL iz 2 49 Aol B+ ¢lo] o|F P AL cysteine I RHILE F
Aol 23] A% d§ AEdIR A 2E3F] AELFAL HYAd gel o]} Qe =
FE9 A FE 12.0 ug/100 pl o]Atell A AL B4 b2 Wy FRo] fe)ddrt T8)m
AENIR}A FE2E HEHES JAAS AP AT dE2Fel BlEe] AL FAe] I
veligeny, 535 antipain HZFAAE 22 A X g AZ FAo] HRA A Dok} o]k

AAZ Bo} cysteineA 2 EA == AEg]awilrd] P irs So)dl A7|HRE A 23
A& el vl o] L 25 S W9y 9 AX SA3 9 #A=e] gludch

M OB

$-e] Jate] AEz|Fwviae vlzA wilAol
A o] dygelatm deiA glom (REE o,
1979), #gEA 9 (1984) & ol BEHS e
AE|ZRifzel= W] B4, o #HAY, 7 W
24 F7 E2A4ge Addez oE5% v gk
N ki - e A B B o S B
v 23] A fvh $A9 WL o2 Ay
A A7k 2gE) Bade) ¢le (Kuluda et al,
1970), ¥ AFo] An AEE 7AYoz ws}
i (Heath, 1981), ¥ z=a|vio}A| Lo 3 AE
542 Yeldicl= (Alderete and Pearlman,
1984) ¥u5e AT} ro] Fa)ul oks Lo

S 19939 14 149, SRS 19934
34 24
* A e A

WE AE FA4o] BAdM zhHq) o848 sleAe
Al AR vt gle)

P15 AT HAME FHFe) gle] s
AR H Ao o FO7F mxE] gl g 6]
fre 94957 23 e R aasr 2 3y
A= 2ol el 53 23] qFk WA
AA 2w Wedshr] w %ot} (McLaughlin and
Faubert, 1977; Coombs and North, 1983;
Ravdin, 1986). zelv} fAd] ¢]=7] 717 Es
Fevpao] chil B 4o g7l 34 Ba= A9
A AAelrh, wx wEHELY ZA o
Trichomonas fetus(McLaughin and Miiller,
1979)8} A =gz 2~ (Coombs, 1982;
Coombs and North, 1983) ¢4 213 EHgi& o]
3 B9 o dpenst Asdaedas ¥
Aol Aoz FeisheRd FafAE dEal
vl gich

oo £ AT o BEFH gl= AEF
RupAol g B4l o 3E gA)sln WA o
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R AL P} XS ) Hd W
AT FAZ FY AT FEHIRGAS P
HE B wjekste], AlA 2 w44< Honigberg
et al. (1966) ] =H-2ZAyo2 Yrisia, H7H-
7y el5e] 25 o vickde] £ dREHE
A8 A Edase] 4 54, vinsy
el Eae] o] WdAT FRIAE dol
Bwal sl SAE 85 WE gud
HELS] ArdFAH AelHE detruA
Lockwood et al.(1987)2] polyacrylamide gel
electrophoresis ¥W}H-& o]&sle] 1 R3] ofits
B4 ae) 434 dolrw, A#AEZE Chinese
hamster ovary (CHO) A XF& ¥4 #Ax= 3}
Az 54 A9 A4 A} wlzstzst shch

AE % W

1. HEz|zBLIAC] 2a| 3 BHY

7t ZEEE|RBLIALl 2ol MY Wi #xE
tate g, B AH AH8E FE gk A4
S At mlE] EejE AS59yE-S gejalde=
Ao} A Fe A FHr)HrAR A s
AAEE AFsA) ¢l 5 A Ads 3 e
A3 elelz Fefiddx] EdEte] X FF
S 5= AEgzavts g 1008 =+ 400
W) @rAsteA AZAsEn & A3 AAmA] FA
#2E ARk & 12089 AedFR A o
A B F 10%EL2E Yy AN AANH Fo
viefo] Zlg-he] (MlskE: 8.3%) ¢lE& 2 AYel
Alg-shed o, '
L ZEezglmzufAol biek: #xl2Re AHE A
A d® 533 TPS-1 =l#] (Diamond, 1986) ol
A F wiekstglen vl 2SR 15 mige] =
7} 9= A gl TPS broth 5 ml¥-& F5F35}
4°Co]| masHA AR A sl AAE AHF
g wfA] = 37°C oA wioksielen 29 7Aew
A wlekstgdth. TP brothel 1N NaOHE #~7}s)
of pH 6.028 ZAs3T oo & ¥A 50 ml=}
TC 199 #ix] 15 ml-& ¥ ¥ penicillin G 50%t
1.U.2} streptomycin (0.5 g3 A7}3le] TPS
brothE wHE5-¢ich

2. B2 Ag g ZeiTY YUMo ot
Honigherg et al (1966) 2] 7} 2hd-S
S3te] AE]zRvird FH WYL BAHA
o, &, A iR FAS gy 0.5 mlg 1 x
106771 H =2 sl A% 15-20 g W&o o
44 BALB/c wh§-== wjiaiste] Falstz, HE 6
d Fol ZAAA dslol FHPH wore A, DAL
277 (dial caliper)2 43l Az, #HAHL A
Astget. 2h FelFE WAL 348 kel H

T HAE IR, A YTA e AF 3 A )

o] A% wjEalgion olwe] AREi= 95%E 3}
Al B Agele REFEF 1009 whes
2 Apgstodnt, dEzzes 3} vlgadE TP
broth & )3} FaAjsled Fof ¥4 g FA
shod et

3. =& HaHs HAl
AeezyvsE Asts JZAHA 492 5
228 dojle] bl =2 FB Az} 7o)
10% formaline] ZA st BA =22 A A
hematoxylin-eosin 4 4-& sl 7378}

4, oEEs EHr 5F
7}, ciefRsiss FE: 5 wigs AEgjzmEy
2% 30,000 x gellA 3083k 4°CellAq H4 E7
#e] AHEL 22 F o]F 10 m mol Tris-HCl
(pH 7.4) #4207 23] 44 Adsigct. 2 A4
E-£ (.25 mol sucrosez} 34 10 m mol Tris-
HCl(pH 7.4) &9 257 F, 0.25% (v/v)
Triton X-100g 7kstgo) ¢ &3 E47|=
grade 60 o4 27 =53 EAE ohE 4N £
2lsle] 1 AFNS -70°Cd] ZPHEd FE2E5E
ARZE AMslel e H71Y sucrose?} Tritom X-
1002 4oz Az s ¥ Lowry
etal (1951)¢] w2 A=pstodch
L}, chlEslas SHE YF uljekde| FH[: 24
Az s AEwazvag: 439 0.85%
NaCl 2-§ez 2-33] MejF 5, ml & 3 x 106
el AEsjzevAE A7) Ade49 50 mlel
Yol whg 37°Cell4] 1247 wiekA g}l o] &
A £2 (30,000 x g, 10—3-.)51-04 Azl uhe w2
o} <F 48417t W% Zl= (lyophilization) A ZAr}. ]
ANEE ZFr 2 mld £e)AA Sl Bs)is g
£ FA stk
Ch &4 ciMEs&s gMT 23 F4] <y 3
A% McLaughlin and Faubert (1977) ] #h o
w2} Z2% wl (.2 mol sodium phosphate (pH
6.0)o =% 1% azocasein (Sigma, U.S.A.) Hh%-
A 100 ol F5F == wjokd] B9 Hrlsle
22wz} 150 pl ®A) Fkx, 37°CellA] 1412k 4t
A7) F 250 142] 0.5 mol trichloroacetic acid
(TCA)E 7}stz 7 A2 1087 4A% ),
10,000 x golal 1587 €4 Fsledcl o 4
Zde| (.5N NaOH 1 ml # ¥3 233237
(Shimadzu UV-120-02) & A4, 5} 420 nme|
A FReE A5
2f, AtM cledBgiEs A SME S8 AR o Ea)
A4 A% McLaughlin and Faubert(1977)
g ae} S v EH4E 8% §o] HE
Z 7S A4 ¥4 (Sigma, U.S.A) 150 uldl &



E r ookl G499 40 p13 1.0 mol formate
(pH 3.0) 150 idE 7}sta oA FH4E HE 3
3 7F 600 il HA & b, 37°CellA 247 whg-A
Aok, 2F 6% TCA 0.9 mlE 22 H 10,000
x g2 15 #3F A Egsge), 1 AL F
A EFZ3712 24 280 nmeld FEFEE S
Al e,

BAel o9 AL o)y A g i7d°ll/’ﬂ
147t 433 A 844 7]Ae] azocaseingl 7%
420 nm o4 FFE W (.14, 442 73

= 280 nmellA FFEY s} 0,038 1992
31-9311;}- H]%**E(speciﬂc activity) & EAejo] =
A g 1 mgd E4e 2 el

5, HEE|ZZEYUA HUMFEELS UGS
H AN By Hd

7 EElRA CiMEase] MG JE
3 Euve gl g Eae] A7jdEAe Al
BAslua Laemmli(1970) 24 Lockwood et al.
(1987)8 w22 sodium dodesyl sulfate
polyacrylamide gel electrophoresis (SDS-PAGE)
E A]#sedn}, Separating gel?] acrylamide2]
TEE 10% o)den] 7] 71424 gelating
HZ FE7 0.4%(w/v)7} A s 3 pug
ammonium persulfates #7lste] ZFHo, #7)
A8 B4 A8E Ar] 9% kit (Hoefer
Scientific Instruments, SE 200) & o4&} 6
mAZ 4 °Cold 5A7F Ar|dEARY ArAE

E AL gelatin?)| A} w23t ol B F 4 B
B pHgolol] EE wud A GEAY 4
ol 7 £99 LARE ALY ¢ fedorh, £A
dyNe 2 ARE3Fl]W bromophenol bluest o
gA2E 10022 sl w 7 ¥Ho FiA=
alg (Rp 2)) 24 289 Soldg 7| staic,

|, 7 #eF HE Ar)dE58 geld 28
570 nmol4 ¥ XA (Gelman Science Inc,
France) 24 2} £39) S =5 Fasiqgc)
. AEg|ZRUA CHEEIEAS] MM T2 F
H:ogke dlndas AL 43 Arjds 4y
I FURE, 30 pesl Gl YHY B AR
ok 4yl 7z} HA| A antipain, leupeptin, PMSF,
EDTA 5-& 37sto] 20°CelA] 142 whgA17] F
47) 9% kits] ¥z AL AA ¥
+ antipain¥} leupepting] 7o 100 pg/mle]
54, z=]2 PMSFs#} EDTA 724 1 m molo]
H =% dlgict wjok AFAe= AR Mg A
# A B AAAE A v 1 pEE
antipain®} leupepting] 7-%oll= 20 pg/mle] 3
X2 stz PMSF, EDTA 794 1 m mol2 &}
T} (Lockwood et al., 1987).
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6 & Ed|zmzLirc AZEy EH

7L BEE M=zl ik AEHARAS HESAY
A& 99 33 AL AHEE Axe FRE Y
(1986) 7} A%sivlz #4% Chinese hamster
ovaryH| ¥ (CHO AX)E AM43jelen] o] A%
wjekel-2. 20 m mol HEPES (N-2-hydroxyethyl
piperazine-N-2-ethane sulfonic acid), 100
unit/ml penicillin, 100 ug/ml streptomycin,
10% fetal calf serume] 3% Eagle's minimal
essential medium (EMEM) & A}8-3tic}, X
wjokd Tl WYe CHO Al¥& 37°Ce 5%
COy 3H£-7] (NAPCO, U.S.A.) oA wljoFatelct

L, MEEM =3 Ax =42 Gillies et al.
(1986) 2] 9=} Alderete and Pearlman (1984)
o WS okt SAsk] SR = 4r] 2
ALe) ST 9 gs 9o¢ Azeas
Ged 258 12 A2 BEAT F A4S A
#5la Eagle's balanced salt solution (EBSS) -8
oz 23 HHFE F, EBSSE UE 1%
glutaraldehyde-4-94-2 7z well F 100 ul¥ g
Abell M 1587 24 F a2ARS AT 0.1%
crystal violet -2-98-2- 7} well F 100 pld o] A
LolA 307 4% F SRR 38 AHE)
AZAFT 0.2% Triton X-1004Y.22 J4 )
2 43271 £ ELISA readerE )83l 570
nmolA FFEE FANAY AE 54 A=
Alderete and Pearlman (1984) &] ¥l wje} o}
S FAe g At}

AZ 54 ZAZ(%) = (1-AHTY FFE/d=
9 §%%) x 100

ct EEzZ|ZZLiA HEFMo| ot cHlEslEa
Ax|Hel HE: Fulford and Marciano-Cabral
(1986) 9] w& §43le] HEL I }29 AX
EAd el tHfa“} Sl Rl g4 gAA)e] Geke A
Adrh =, APl A4 JAAH 2= antipain,
leupeptm PMSF ¥ EDTA ¢|gloen o598 Ex-
+ 96 well?] plastic plate Z} welle] T3 Fx
H2 zad AEINvs F35 100 4l F 40
pgel THEEE sgvk. AEeIzRuvso FEF
& AX FAe] Feitta AAFEHPD YS-8FE ol
25192 Eagle's MEM2.2 zA3 wula Ex
= 24 pg/100 pl2HE 1.5 pg/100 wl7hA] w3
Hete] Aol Algstedcl. 41 well ¥ Eagle's
MEM 100 g, ZF A4 40 pg ¥ o8] =i &
=8 F£255 ¥ 1 A7 F49 37°C 5% COy
g-27] WellA shekslsdel

EAANES 24 AZE ok Eekezm Welld b
oFd CHOAM Z-E Eagles MEM ml % 5 x 1057}
7} HE mAste] uldte] #g 96 welld)
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plastic plateo] zZ} well 2 100 14 (50, 000
cells/well) £F&cl, o]& 1247k F< 37°C
5% CO, 3&7] A wloFale] dd3g 34
o} o)A w2zl 7 welld] ¥ A5dL e
21 A7 2 ik AY A A 28 EF
A 100 p¥g 7 FdE= welle] EF3}] 2471
F4 37°C 5% COy 8-27] el wiekA R
Az5A As) F4-L A% 6112 yhye] £}
Al

2 1

1. BEZIREHAL HalFY Wiy

% 120 ABA@RVL F o F 1046lA F
T A wlge] Fhssigl e Agd AH8-F w7t
7 Z w717k 12-16 Folgeh, AHL =28 A
zzuve ¢4 9 F Adq S5 4 A
de 25 AHA a8z, A A A
EfaRuAE BF FF f%E Aeoldn ®
g A R BAFE AAANAL B2 A
A (YL TEALR deted S Adelyt
4 A ARl st (Table 1).

w2 AP st A Ffels Wiy
st AEFStE 64 F WA vhes B i
Hae Tk o AlF e EARSd & ot
AEgZevkre] MY L 3aF2R FEHAL
o oyl AgelAe vl WA Fe wAsA Xt
drh, F YS-4, YS-6, YS-9 T ¥t yof WL
o] 20.04-23.16 mm2e 24 < WYY F2,

YS-1, YS-2, Y$-3, YS-55& Ypoke HF w4
°] 29.99-40.19 mm22 24 FEE BHPK FE
Eslgnt. F5E ¥ B o w4 Feo 7
WA Fo Fof PFR o W A=A AAe
2ok YS-T, YS-8 2 YS-105% dd 54
WA ¥W9]7F 62.40-70.23 mm2o]eix 7} WA
F2 FEsidoy, 538 oF ¥ Fof 7 A
Z Alolol= AT 5% 2 e A8 ke Wl
A sz BAFHeZ $9F )T RAG(p
<0.05). TP broth & FAlslgiel djzTel=
Fobs ¥AslA| ekghed (Fig. 1).

2. ZN wWelsty 4
delz A" 1049 sdxae Peigdes

AAZ) ADk vE o za|da] tiEuid e F

fol HAsigdz, FAE $4 FHE parasito-
porous vacuoleo] FAES glglev, A7} 5
3 AR AAT A Zobe 4 HTh

3, ChHS s EAo] FMT
7k B4 weEsEac] #A5: JEarvs
P 252 oy W F4 DL
A AL 5AF 8l FEEFL YS-49] ¥4
(specific activity) 7} 16,3 £ 0.68 &%/mg 24
o2 71 ek YS-102 40.9 + 0.76 9$]/mg
gio® 7 A el sl Ankdew
5220 wa wBHET} A v} o H9e
3.85 £ 2.40 <$l/mg <= (YS-6) ol 16.40 £
1,58 =$/mg 29 (YS-10)9) HYE xyiv

Table 1. Medical history of patients from whom Trichomonas vaginalis were isolated?

Total period of

Isolate Date isolated Patient age Symptom Diagnosis cultivation (Wks)b)
YS-1 March 2, 1989 46 Leukorrhea Chronic cervicitis 16
YS-2 March 7, 1989 42 Leukorrhea Chronic cervicitis 16
Rt. flant pain
Y5-3 March 12, 1989 23 Leukorrhea Vaginitis 15
Y5-4 March 9, 1989 32 Leukorrhea Vaginitis 16
YS-5 March 4, 1989 38 Leukorrhea Vaginitis & 16
) Chronic cervicitis
YS-6 March 12, 1989 45 Leukorrhea Chronic cervicitis 15
YS-7 March 12, 1989 30 Leukorrhea Vaginitis & Cervicitis 15
YS-8 March 14, 1989 51 Leukorrhea Vaginitis & 15
' Bloody urine Chronic cervicitis
Y5-9 March 16, 1989 38 Leukorrhea Cervicitis 15
YS-10 April 3, 1989 37 Leukorrhea Vaginitis & 12
Vaginal bleeding  Chronic cervicitis
Low abd. pain

alTen isolates out of 120 positive cases (8.3%) were axenically cultivated. PPeriod of cultivation by serial
transfers (once per 2 days) at 37 £ 0.5°C from the day of isolation to inoculation.



(Table 2),

FE2EIW Wikl WelMe) FHeE 7t B3
HE Aelr} AEte il =old wap 1x®
7 F, oF €A aFEE A dusaso)
LAEE vlasied B ¥l F2EFo) wlokgoy
2T of WA 4 YS-4, YS-6, YS-9¢] )5
7+ A4 Fal YS-7, YS-8, YS$-109) A=}
A3 F4-& o 4 Aok p <0.05) (Fig. 2).
Ll At EhMEm o] BMET: 22E Y wjof
HellA A SRS ELY) BT QA 2 2
Fol wel ze)sb AdA vehgel & &z
YS-49] H|BA%7} 11.2 + 0.06 $+$]/mg s o

2 7F Jska Y5-108) A4 DR ias) 35.
© 1 & 1,29 99/mg a9l ez 73 A vhephge
sjeFe) AHY el Rs) a2l R8s 1 W
7b 2,18 + 0.47 99/mg B9 (YS-4) ol|lA) e

¥s-1
¥s-2
¥s-3

¥s-4
]
| Y5 -6
A — ' § - 7
M S -3
¥s-9
e 'S — | B

18 20 30 48 50 60 70 80 90 180 110

Abscess size, mm2
Fig. 1. Confidence intervals (5% significance
level) of mean areas of 6-day subcutaneous

lesions in mice caused by Trichomonas vaginalis
inoculation.
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14.30 = 2.45 ©$]/mg 29 (YS-10) 2.2 Jeh}
FEF ulsl Wby el 4 gl s
o NIFY =T} B3E & 4 1%t (Table 2),

T3} o] 27| wE 7 15 A S
sl EAe) A2 wlaste] B vl FE-Foli} wioey
RFoliA] of WA Tl ula) 74 HAA Fo) A
°] =A ek (p < 0.05) (Fig. 3).

F B ARAM A dedEiad 34 @
M ESS) PAo] ARHY o} AshrF =)
of M8 Wz 2 ¥R Ajole] AdgAs}
AT 4 F Usioh

4, HER|RTLIA chBs)fAo Hy|ds
7 cHeEsiEao B2 oAl AEgFwls o
YR EAS) EFofAS dolnr] gisgle] Az
4] gelatine] £¢1 2l SDS-PAGEE A|#ale] 2
uh Ff7 o] v]§ (rate of flow, RpH)-& )3}

Specific Activity,unit

181 Neutral Proteinase

38 CJLysate
Medium

204

10

a

4 6 9 1 23 5 7 81a

Mild Moderate Severe
: Isolate

Fig. 2. Specific activities of neutral proteinase in
the mild-, moderate-, severe-pathogenic groups of
Trichomonas vaginalis.

Table 2. Neutral and acid proteinase activities in Trichomonas vaginalis lysate and cultured media?)

Neutral Proteinase

Acid Proteinase

Isolate
Lysate Cultured media Lysate Cultured media

YS-1 19.2 + 2,17D 4.09 £ 1.50 18.3 + 0.90 4.95 + 0.27
YS-2 20.7 + 1.85 5.21 & 0.68 17.6 + 0.84 5.10 + 0.97
YS-3 19.3 + 1.19 3.96 £ 0.78 18.6 + 0.46 4.24 + 1.11
YS5-4 16.3 + 0.68 3.88 £ 1.19 11.2 + 0.08 2.18 + 0.47
YS-5 27.5 + 2.42 12.20 + 1.72 20.0 + 4.75 7.40 + 1.29
YS-6 18.0 + 2.49 3.85 + 2.40 13.9 + 0.35 6.28 + 1.40
Ys-7 36.3 + 4.84 14,10 + 0.21 325+ 116 10.40 £ 0.75
YS-8 30.8 + 2,43 12.50 + 0.45 24.9 + 0.68 8.95 + 0.87
Y5-9 186 + 1.72 5.30 = 0.92 16.2 + 0.97 4.03 £ 1.24
YS-10 40.9 + 0.76 16.40 + 1.58 35.1 £ 1.29 14.30 + 2.45

alSpecific activity (units/mg protein). PMean + S.E.
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E 5rkxe) EEuE A 5 ek 72 299
Rpxl¥& 0.10, 0.21, 0.40, 0.45, 0.53°1%w. 7z
ey wE B3kt AR YS8-1, YS-
92, YS-3, YS-5el= Rpx| 0.10, 0.21, 0.53
37Me B3] FA= Y, Y854, Y56, ¥S5-9404
= Rexl 0.21, 0.5330 2709] EFule] fAFS
o} YS-7, YS-8, YS-10ol4E Re#l7F 0.21, 0.
40, 0.45, 0.53¢0 4709 FEdr} FAFHAG
(Figs. 4 & 5). ol&glgt 2% e vhg2 3}
ok zm7le| uwhel TR #HAH 2157 o 25
o 4 9lgddh., =§ RpA 0 217 0.5391 ¥F
/‘.lﬁa o AHaF RE EEFdx TEALE JEhd
2 9 2 gloleh(Fig. 4). 2o A7)d5H geld
%57%11 =x% Ax) zb e FEY Aozt
glgll (Fig. 6).
L, cheEsis ol et MMel dE: w23
e 5% ool Hf}ml g3 gzl 47)A
AAAR Al F A7 GES AAete] Botch

Specific Activity,unit

487 . .
Acid Proteinase
50 [JLysate
Medium
201
184
7 810
Sepere
Isolate

Fig. 3. Specific activities of acid proteinase in the
mild-, moderate-, severe-pathogenic groups of
Trichomonas vaginalis.
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012345678910

Isolate

Fig. 4. Diagrammatic representation of
proteinase banding patterns of Trichomonas
vaginalis.

o Asb cysteine A EFHE-0 oJAAZ deiFl
antipaine|v} leupeptin® 2 AAzstd& A5 @
BEH a4 o] e vehix] skt zEu
serinesbH el & 4 oJAA2 izl PMSFE A
gelae A4, dAAE AR &2 HxaE
g3k 0‘”‘4'-4 35| #at=Egln, EDTAZ A=
&9 ASLE 2T a8 vz 2 $YHER
o] A= gt} (Table 3).

b, HER|ZRLEAL AxESY

7t EelFY FER MEEM: FEIEvis
25 2559 iy FEF @eiste) CHOA
o i3t AZ2HFAHL AT v YA = 15
ul/100 plel = FFAEFA] 4-51%, w92
F% 3.0 ug/100 Wele 11-67%, 994 F=
6.0 pg/100 el A= 18-83%, =44 ¥= 12.0
ug/100 pll A= 32-89%, @A FE 24,0
1g/100 ploll e 47-94% = k2 viebigol, =i
e wHsM MEZFA] Frishe Aol AR
on} gl BT 12,0 pg/100 ul o] Aol A
4 Z7} AR TG o ALEA G B
QA Fo ol LolFtHct(Fig. 7).
Lt MER|BRLIAL] WMo g AESH2| b

@ Azezevs 3359 CHO AXd 9 A
= 54E vhee w3} B 274 B2 a4

6 lIsolate

18 lsolate

Fig. 5. Sodium dodesyl sulfate polyacrylamide gel
electrophoresis banding patterns of proteinases
in Trichomonas vaginalis.
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Fig. 6. The densitometrics scan of Trichomonas vaginalis proteinase banding patterns is shown. Gels
were incubated at pH 5.5 in the presense of 1 mmol dithiothreitol. Samples were run in the direction

cathode (top) to anode (bottom).

Table 3. The effect of inhibitors on electrophoretic banding patterns of Trichomonas vaginalis

proteinasesal
Proteinase band appearance?

Inhibitor Y5-1 YS-4 Y5-10

ac b C b e b c d e
Antipain — — — — — — — — —
Leupeptin — — — — — — — — —
PMSF ++ ++ ++ ++ ++ ++ ++ ++ ++
EDTA + + + + + + + + +
Lysate without inhibitors ++ ++ ++ ++ ++ ++ ++ ++ ++

dGels incubated at pH 5.5 in presence of 1 mmol dithiothreitol. Results were from 2 experiments. P—, no

band detectable; +, reduced but band visible by eye: ++, distinct band visible by eye. %, Ry

21; ¢, Ry 0.40: d, Ry 0.45; e, Ry 0.53.

Blastel B of, of Wy F(2rd)e] Ax 54
ol 742 oA vebdes, 3 W4 F4rE)e)
AEZFAJ0] 717 FA Yebidkel, @l T 24,0
pg/100 plell o] of WX Fo] HEZEAL 50%
TRkl A (HT 48.0 = 0.58%), #5= w4y
FToAAE MEFAe] 50% o)Ak 80% vl (P
68.0 £ 4.27%), 7} M4 FollAle NTEHo)
ES T4 80% o4 (F 91.3 + 1.33%) 0=
Yebdth 7 B4 oges $Hle #7 Az
AL e e FE5E dege) HEn
Q AE WA o o] foldlyt) (Fig.
8).

Ch. EMNESiEL NI HEA|BZRLIA MES

0.10; b, Ry 0.

dof o=l HE: dEw|amfs o R R}
CHO Azl tigh AZEe] nss oJspe o
ol27] $lste] oA WL E L oAA) S 23
A% Ao R AAAE Ay 1Fe AEDZ
Bufs FE2E] guld ghekel] @Agle) BlEFe
Bl3te] AEEAo]l BA e ghia Fx
3.0 ug/100 pl o)stell e =2 o) 4ol wlsted 1 a}
ol7b el FA gkl =g EDTAS A9
antipain, leupeptin, PMSFZ #2]3 Z1E«4=
HaETo] A o wldsle] AEZAe) =5}
shedl Ble 2 B ARl ghebslAy u)seiy
ot 53 B k= 6.0 ug/100 pl o] At A
antipain2 2 A3 7-foll= dl&2Fel| v)ale] A
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Pig. 7. Cytotoxicity of Trichomonas vaginalis
lysates to the Chinese hamster ovary cell line.
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Fig. 8. Mean cytotoxicities of the pathogenic
groups of Trichomonas vaginalis lysate to Chinese
hamster ovary cell line.

EZAo] ¥A)3) Yglel(Table 4),
1 H

AE|ZRvbro] ZHER BAe] FAR2 dEhd
A oAV Zigshe ALY A7 e A Hs
o) wah cheFakAl vhebd 4 9l (Fouts and
Kraus, 1980). $2] vl & 959 748
£ A w& ez veht Adx(Soh et al,
1961; &6FHk 2, 1968), 53] FKEE 4 (1979)=
2 ke AEsaevas w2d gdie) 7
g Ao diFFoltw shel o HFEA < (1984) =
FFo ExEe] gle FEHIR 2 ¥
A, oF B4, 7 ¥ F7F EA4%E AFEAL
2 =% wp vt zid "@AsA] $el debe
EE oFAx £ f5e Wi ¥ 1 71" &
g A= 28] B4 W

32 SANA EulEe R asrt S5
29 A% % 7 il DA fARQe] o,
23 3 FA AR wel, gk T XY
A= Ggg Fu Aem A4 (North,
1982), ©E =l EsjEae] A TPl
W3k @A) wEEe] gk

B AYAE 10709 B2 Pl dsle] 444 =
Wy asel $4 sl i B g3t ¥
i, HEs o, Hartley(1969) & catalytic
residue?] o#i71A JAA g FEEF 7T
£ g aspartic(carboxyl) w9jF3|E L, metallo
9 Eai4, serine T EI AL ecysteine
(thiol-) wWlF#HEr Fo2 FFIAd. F,
aspartic @HEHELE AN dF4
pepstatin, acetyl pepstatin, diazoacetyl-
norleucine methyl ester, epoxy propane Sl ¢
s, metallo ©¥]235] &A% chelating agent<dl
EDTA (ethylene diamine tetraacetic acid), 8-
hydroxyquinoline 5=} phosphoramidone] 2|
%, serine whAlR3i A= PMSF, DIFP 5ol 2|
&, cystein W E &4 iodoacetamide,

Table 4. Effect of proteinase inhibitors on the cytotoxicity of Trichomonas vaginalis lysate

Mean Cytotoxicity (%): (2-E/¢) x 1003

Inhibitor

1.5b) 3.0 6.0 12.0 24.0
Antipain 20 31 12 14 26
Leupeptin 33 37 34 30 31
PMSF 22 11 22 25 45
EDTA 40 25 43 62 61
Lysate without inhibitor 45 44 72 88 66

aAssayed by method of Alderate and Pearlman (1984); E = optical density value in experimental group, C
= optical density value in control group. ¥ Protein concentration (ug/100 ).



iodoacetate, heavy metals, N-ethyl maleimide
Sol o8 SelshAl 2 4ol AWy sk,
&%) AR5 & chloromethyl f-%# 2 TLCK,
TPCK#} vl E #1419 leupeptin, antipain-2
o4 serine ©Halj B iAol g RE2) cysteine T
&8 848 A3} (Asch and Dresden, 1979;
Maki et al., 1982; North, 1982; McDonald,
1985).

£ A 1A QAAE AHsle 7 gl
A FollAmt HolatAl vEhddd ReAl 0.40 2
0.45%] Lol o FFH Bl EHa2ARAE
2t} stgd ot leupepting} antipain® 2 X 2]
A BE EHo] dAHe 1 54& FYskA T
drt, o) & FEE] AHMe ¢ow B tef
AAAE A5l 2 289 Ashsba] AL uhs
of & Zloe = AEHn

e Rl W% A7 HAY pHY S5
T 718 8 AR gAlA 9 Adde] Fasith pH
of whel £ B4 o welAdS BT 5 gle
EZ pHE 2Ho| Fasiy 7)A9 SHoldd we}
) el B Wt g geme s
o] Aee] Faslch B AgA], caseind
AW} £2 pHeA 7lpid7l 2 =5lo g pH 6,
OcllAl 4 dlidlis BAE S 7)Ag,
4 GelgE] Eas pH 3,004 s gl
74 AR & B8 ARk

714 %79 dYPase $PAL Ayl

Z48% 982 39 (Dluzewski et al., 1986;
Alfieri et al., 1989), = WAl AHAA4q) FHe)
9A-3e] ¥R ¥ gle (Lushbaugh et al.,
1985) AEe]zri oA o5 YR ALV} W
A= oW ARBA7) lER & A7)AFY 2
Hopda weddae fA, Axsd 494 s
Tl g o) fA tiF JTE SEe 2 Ay
dlAe o] 2] ARFAE FHstwAt sk

E AYAA AEze)s G B Ere] A
AL eolrr] 98 735 SDS-PAGES A
8 5l¢ic} (Laemmli, 1970; Lockwood et al.,
1987). Ar14%A 7|42 A48 gelating <~
A AR AdA ) EAsA] fedt wdzle] s}
Eaed 2H dex|v] T4 == QL FYom
Tul, 73, F9sld B2 Fapd 5-106) o]
o] 35-40°C o]atellA gel AHelz EAjslmg o
WENELY FdL FAEro L) o
gelatine]] Coomassie bluer} W= v 33}
YAEE P8 2= A B B4 AVAE
Axebs e WA A& o] viebdel, B A9
l4¢ 57} Coombs and North(1983)2) #3)
o Aspels oS AL FrlEghel. F RpA| 0.
21, 0.539 2282 oF ¥UAM F ReA 0.10,
0.21, 0.53¢9 3%¥82 F5x= 444 F, Rpxl
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0.21, 0,40, 0.45, 0.539] 4¥82 7 ¥ F
o dARE o glddeh o) E &4 P¥Y F5E
FTEAR A% B 4 £33 FEy Fo)7)
Ao aFFHokteA s A2 FelA, 223
ofatell e ofstAl vebde & & ez, ER
a4 EHotd BYARE FHFE &
At}

ol il EH AL FFHE ol Ha A
A 24 antipain, leupeptin, PMSF, EDTA Z-&
2% A} F2 cysteine R arS o3
= 7o g odwyxl antipain, leupeptin® 2 =)&)
AE A% A LA A ok aElm
serine S EHELSE A Hoew ogaiz
PMSFE Aelatd e 79 Aadw) vlasis] 43
zlo]7} ¢l%l.2 ™ metallo proteinases <] 4l&=
ZA22 997l EDTAR AH)slee 35 =T
vlste 53 ofhg el o) A=) FE=zm
2ipro] chl B il F2 cysteine w3 a
4905 e, dElzrusds sy
Ane] HAe ek g T Fue
cysteine wW¥lE iS4 wEolzly AlEgL
Coombs (1982), Coombs and North (1983)2] 2
TFole dxPr), AE|FpaE olvul FeZ
AR AAAEE st A7le Fo] FAEY
Aes FAEG T (Heath, 1981), Z=HkE o
(1986) & AH-FA% ofeiuls) WA ZHA A
CHOA| %7} Vero A%\t Hela A|zxc} =gt
AL sedcl wlebd 3 AP @ £ExHe) s
Az rt8] CHOA Ee 3t A25Aq g
CHO Az gdZe] 747t chd g Z=lgh
HAegzrvis FH52ES A ¥ FHEE &
At o] A7 2 FelFHz FPw iols)
A3t dAR ez ula Fxrl F715 2
FHREE F7h5le AEEA ] Frlslez ol o
WA pwel AEEAL wEHFE-E 4 5 ek
a8y WA PR widaAsl gle 7 W4
A FoAEe & AE 4L o U A=
G2 AXEFHYE R oF AE B4R Pz
A e o = dddh

x Aeg|Fwrts GBsEs AAA)7F CHO
A F T A ALZA 0 mlxe JE Polro)
A A= AAAE A= 1252 A==z
Bkl F=2E el ko) adAlgle] dlxTe v
sto] Aubal o 2 M ESA 0] UA eixtovt hy
A FE 3.0 ug/100 ul o)EtellAe 2 o4l sk
of L zpolrt FEFA dghedl ol MEFA
2 AFAME & 5 gle 9 2R Zshes AAL
ZA-galeieR], HAA 7L EANT B F s
ohE WA 241 HyOy, Oy, singlet oxygen
%(Root et al., 1975; Dougherty et al., 1976) ]
At APd AESE AWEY Zleg
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Proteinase activity in the isolates of

Trichomonas vaginalis according to their pathogenicity

Young-Ki Shim", Kyung-Hee Park?, Pyung-Rim Chung?® and Kyung-il Im!*

Department of Parasitology”, College of Medicine & Institute of Tropical Medicine, Yonsei University, Seoul
120-752, Department of Parasitology?, College of Medicine, Inha University, Inchon 402-751, Korea

Ten axenic isolates of Trichomonas vaginalis were subcutaneously injected to the
BALB/c mice in order to assess their pathogenicity by means of so-called “mouse assay”
method. All the isolates revealed neutral and acid proteinase activities both in their lysates
and in culture media, but the specific activities of both proteinases in the severely
pathogenic group were significantly higher than the mildly pathogenic group (p < 0.05). In
the SDS-PAGE system in which the electrophoretic gels contained 0.4% gelatin as the
substrate, five different banding patterns of trichomonal proteinases were detected, and
the patterns were closely related with the pathogenicity of the isolates of T. vaginalis. All
five bands might be regarded as cysteine proteinases group in the inhibitor assays. The
cytotoxicity of the lysates of T. vaginalis to the target Chinese hamster ovarian (CHO) cell
line was also significantly different according to the pathogenicity of the isolates, and
generally lower in the lysates treated with cysteine proteinase inhibitors than in the control
lysates. In summarizing the results, it might be considered that the proteinases of T.
vaginalis showing five electrophoretic banding patterns are closely related with the
pathogenicity and cytotoxicity of the isolates of T, vaginalis.

Key words: Trichormonas vaginalis, proteinase, pathogenicity, cytotoxicity, PAGE
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