(4 msesk #20% %25 148-156F, 1971)

Trichomonas vaginalis O ik EWERICEET 5
HEALERIWTSE

H

H

(Bfmd643 423 =H)

#*

2E X phiE (HY, 1970) 12 T Trichomonas
vaginalis (LAF T.v. LHT) O ¥ —RE O3
DM L LT, Whbws TCA-cycle LORBARER
succinate dehydrogenase (SDH), malate dehydroge-
nase (MDH), isocitrate dehydrogenese (ICDH) »¥:
BB LT RiC oW Tk~ Te.

ZOfEHR MDH 3 REOEM 2w &2, SDH 1%
FUIESERTOLTH Y, Fic ICDH OBAITHRE
REMOEERIER LEA» 0%k, #3%, T QiE3
F=y KY 7 AEERT TCA-cycle EDREERZRDOHT
X MDH 2HIsIcR\ B E 2R 2%,  fludk D&
PR BV EEDbh TS, FHITAER O M L LT
T.v. BERICRAT 2 =32 X—HKEEEHAL, OWT
B OI v FY 7ICHEY T 2 B X U%E
DEREOBEOBEREZENELT, AP IZH TR
MDH, SDH, # XU' LDH &M & A LEFERNITERL,
ZhoDhELEWEREZ R L. MDH (oW T T.v.
BENRED VIR EOREEHLNICEA L LT,

i

EBRHHE LUERAIE

E5 1. sEamk L ikRb ki X 5 Bk REERRS
W CHTIEE BB (Asami, 1952) T250f%4% &
BRI RE S Tov. BERERAVERZRV KR
R (SAa U CERERIC48FHEREE L cE
SR AR RS EM L THE E L, B ofEmR 2
DERERVIEEL, RichE2EET D L EERD
H5LPEICHERED ORI R ThHS. EH)
ERLBEEHHT ORLEHE L, D hEERES
A /KIZ T3,000 rpm T1043 48 3 EIETLLEE 24775
vy, RWT0.85% NaCl ji Y/is M phosphate buffer

(P.B.S.) (pH 7.6) 12T 1 BRI 21T 27z, &k
COMBIO—EEFA Y 3L — FEHICEREL TER
HTHhBZ LEREDL. ZOREEHEO /M P.B.
S. (pH 7.6) TLELHEALMEE (4X 107/ ml~12X 107/m])
25 T e KR ER E E2MEoRER E Lz, £/
R oRENR E LTk, REOFTEEE O RKZTE
& AR AT R R R AR E ((KMS-100) o ¥
—IZ AN, BHETIIZTIO0V, 100 mA T 2 4Rk
LicbnEfvie, —HBRGHEEEX TR U RFEE
WrkHIARETHAF—EHCTRATICT 2 SR
FLBEMET CRESRICHEREh T2 LERHED
DbZhrk bLRHRE Lz,

B2 F#FtE Thunberg &4 (FRIE, 1964) 1 X Y Kt
FI/AKFEZE A L LT triphenyl tetrazorium chloride
(TTC) A3, vw“bhbWwa TTC $ickok. +ib
LRAEBREZERGCEY TTC 28T LAEED tri-
phenyl formazan (Rfa) R LW SR RERF 2
WT 485 mp THfA L7z, SRROMBITTRROBY T
5.

50 M EE 8 (Y/1s M. P.B.S. pH 7.6)

e 1.0ml
E= ITTC (0.1%) 0.5ml
NAD (0.25%) * 0.5ml

HE {?ﬁtﬂfﬁ 0.5ml
/s M Phosphate Buffer (pH7.6) 1.0ml

HEW 12ix sodium malate, sodium succinate,
sodium lactate ZfH\VTEh£H MDH, SDH, LDH
EEZRE L.

Thunberg & DX, RIECENEN EERNEDOKE
WwEAN, KEEH2 ~3mm TS5 oME5I L TEREH
BRL, 37°C IC5 MR- THREXEHLTHL, BIE
PNEEEE~BHLTREHEL T37°C EEAE T30

* SDH DA ICiERY 72,
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4318 incubate L7z, D # 10% LY 7 v LB & 2
ml jnx TRIMELL LBREA %1T 2V, 2,000 r.p.m. T
5 syt U< kiE % 478 L, Hitacti-Parkin-Elmer 139
RSARREFIC I OTHA L., RBIZRRIEROEE
WD VIT /15 M phosphate buffer Zhnz 7z b D% &
27z,

EB 2. WREREORELSEF O MDH (&

—%® 1. NAD %BhEssk & Licsa—

ER 1 LFERCHER, WILEH, YERL T.v. ik
% 1/5s M phosphate buffer (pH 7.6) H iZ f{ifa e
8 X10"/ml~12X107/ml L7235 X H IR, EHH1 &
RULHETEFERRB IUT S A KT F A F %
772w, ZhxZhFho whole homogenate & L
7o, ZONEEARBREIEFTRTG EGHELE (KR-6
PAl) TREIESEEZITRZV, 900X g JEF (Sed I), 24000
X g b7 (Sed I) IV LIE (Sup) 2431, &I E
HEERICHDEHICYs M. PBS. I TIRELENRE
NERBHRE L. BB ZhoD#HE IR £ T2°~4°C
DEWET Tk,

BRIEEOREEIZESR 1 04 LRI Thunberg
FEIC LV RIERICEE L LT /50 M sodium malate,
AEZHEEIC TTC A TERETRO R 2 K&
, 485 my ODERTHRKELZREL. HBOLDIE
LERLLFEETHS.

B, BEOWBGEEFRBRERBICL DWRL Y
FTAREDFAF—ICLBWREL D@ 24T o708
B, BRECX ) BEOWBROBENRARY, £
SEDOHERREIICOHEEPAEL, ZOBEFRFNOLSHE
F1OMDH FEHEOTE bW F A HHE DM TER 32 b ah
BWEBDLNWZLLTH B,

—%® 2. NADH % BEsR L LB a—
AR 1 LRIk, 353k, WOEM, ¥MEL T.v.
ik E %Iz Tris-HCl (pH 7.6) #REHRIC R&%K K
8 X107/ml~12X10"/ml &3 &5 ITBEL, EbiLE
HFTZRCTH IZFETHA F—2HCTH 2 5
5°0IC homogenize L, SEMLTIZL AL OlERN
WREShTVYBZLEHB LR To—HELY
whole homogenate & U THEITIIRTEL, BV 2R
ICHEITICHT, 700X g, 4,000X g, 12,000X g, 24,000
xXg LELHEL, KU EE LELFEREO Tris-HCI 42
Bk (pH7.6) 2 FVTHEL, ZTorhzhz R

Ll
MDH % malate & oxalacetate & DD )H% NAD
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ZEBhEESE L U TR AR 5 25, & Z Tl oxalace-
tate #EHE & L T oxalacetate—malate @ DK
ZiTib®Z izt NADH % NAD %4k 3 BBz
HEZ 2340 mp DOWLEE D7 k% Hitachi-Perkin-Elmer
139 Bl Ay JeHeBE B CHGEANICBEI L, RISBsRH%30~
AT DI EEDE #4,>T MDH E LT3 5%
&7z (Ochoa, 1955). 723, RIGEREHEZERV72K
R % T 37°C 1249 10 53[5 preincubate L TE X,
SHHEHOHKE 1.0cm D cell iZH 2Lk, EHIC
EHBEO—EREZMA TR L. RINEHERIZTEO
WY THD (Ochoa, 1955).

oxalacetate 1 mg/ml (Tris-HCI pH 7.6)
0.2ml
NADH 2mg/ml (Tris-HCI pH 8.5)
0.2ml
Tris-HCl #2&#% (pH 7.6) 1.0ml
A 2.5ml
REHE 0.1ml

F7 280 mp ICTEARE ZRET 8, F£oE P
ORI L B HELOFEEHEKZR Y » 2<{F2
%, whole-homogenate #20fZIZFER L7z b D D0.5ml
IZE BT 3.6 ml OERBAKEMA THRIKE L, ZoOfo
LD 0.1ml &Y, ZTiiz 4.0 ml OFKIEAKE 0 2
THRIEE L7z,

EB 3. T.v. BB EORLYES O NADH O

{biEE

AR DER 2 — 2 DFA L L FIRRICHRR L 7428
FERERLL, TEEROKINRER V2. WESEIE
ER2—2 L2 FAHETH 5.

NADH 1mg/ml (Tris-HCI pH 8.5) 0.2ml
Tris-HCl ##&ik (pH7.6) 1.2ml
FRIK 2.2ml
ek 0.1ml

S W |

1. T.v. OFELHE & HRERE OB KRR FRIEH

ENENOREK (F1~KT7) ORFIIPARRERE
HORS EHRREFORHMEOFRAZNEETHDL
7ZbDTHD., WIhy 3EOFEADEHEE & o7z,

MDH {EHIZSVTIRR LIRT X ) KE2BETH
SPRICKT LT 3E~10f% & B 9 RVIEIEE R LA, B
b TIIEF R TR RO0ELE, FoxF-ET S
A Y —RERE TN B O30MELL L L S bz EREE R L
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Table 1 Activity of malate dehydroge

nase in whole cells and disrupted

cells of T. vaginalis

A) Sonicated cells

Whole cells

Sonicated cells

Experimental series

experimental control experimental control
No. of cells
A 8% 107/ml 0.225 0.075 0.685 0.062
No. of cells
B 12%107/ml 0.370 0.110 1.290 0.130
B) Glass homogenized cells
Whole cells Glass homogenized cells
Experimental series
experimental control experimental control
No. of cells
A 8% 107/ml 0.195 0.014 0.590 0.020
No. of cells
B 12% 107/ml 0.490 0.046 1.875 0.057

Figures in the table indicate optical density at 485my in TTC method.

Sod. malate
NAD

Substrate :
Coenzyme :

Table 2 Activity of succinate dehydrogenase in whole cells and disrupted
cells of T. vaginalis

A) Sonicated cells

Whole cells

Sonicated cells

Experimental series

experimental control experimental control
No. of cells
A 4x107/ml 0.016 0.013 0.030 0.018
No. of cells
B 8 X 107/ml 0.029 0.017 0.040 0.025
B) Glass homogenized cells
Whole cells Glass homogenized cells
Experimental series
experimental control experimental control
No. of cells
A 4%107/ml 0.013 0.006 0.016 0.007
No. of cells 0.125 0.045 0.205 0.050

B 19%107/ml

Figures in the table indicate optical density at 485my in TTC method.

Substrate: Sod. succinate

7.

SDH &% 2 1R T & 9 ILE2m iR T B ol.2
~2.0f%#2E T MDH FEH i~z 2 0025,
BB R TRFRBR, 7 IR AT DA F —hHE
iR BERTC L BABCERE TR L L0

(68)

D, FBDOL.5~2.0fERE TE OEMHEIXIE» 7. P
EX v T.v. difkNicit SDH EMIEH 2 2 i3 dh 548
KV T LRSS,

LDH EMIZ e A TIIHBO 6 ~ 7%, RBRrbk
M TIES R D12~ 1415 L RIFREVCIE 2R L. (&
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Table 3 Activity of lactate dehydrogenase in whole cells and glass homogenized
cells of T'. vaginalis

Whole cells Glass homogenized cells

Experimental series

experimental control experimental control
No. of cells
A 8% 107/ml 0.203 0.035 0.712 0.050
No. of cells
B 12%107/ml 0.265 0.045 0.670 0.050
Figures in the table indicate optical density at 485my in TTC method.
Substrate : Sod. lactate
Coenzyme : NAD
Table 4 Comparison of activities of MDH, SDH and LDH in glass
homogenized T'. vaginalis
Experimantal series MDH SDH LDH Control
No. of cells whole cells 0.490 0.016 0.063 0.006
A .
8X107/ml homogenized cells 1.875  0.013  0.277 0.007
No. of cells whole cells 0.880 0.125 0.265 0.045
B y -
12x107/ml homogenized cells 1.900  0.205  0.670 0.050

Figures in the table indicate optical density at 485 myp in TTC method.

Table 5 MDH activity estimated by reaction from malate to oxalacetate in centrifugal
fractions of disrupted 7. vaginalis

A) Sonicated cells

. . Whole 900X & 24,000X 8
Experimental series homogenate sediment sediment Supernatant
A No. of cells experimental 0.760 0.095 0.005 0.630
12X 107/ml control 0.082 0.007 0.001 0.050
No. of cells experimental 0.740 0.020 0.000 0.340
12X 107/ml control 0.135 0.005 0.000 0.010
B) Glass-homogenized cells
. . Whole 900x & 24,000% &
Experimental series homogenate  sediment sediment Supernatant
A No. of cells experimental 0.590 0.078 0.012 0.118
8% 107/ml control 0.035 0.005 0.005 0.033
B No. of cells experimental 0.790 0.132 0.015 0.167
12X 107/ml control 0.170 0.015 0.012 0.070
Figures in the table indicate optical density at 485my in TTC method.
Substrate : Sod. malate
Coenzyme: NAD
3). WG LDH {EWTH Y, SDH {EHIT Z ofF 2k~ T

Wiz MDH, SDH, LDH #[F—#f#Hz X Y @i
IEEEENTNOIEME & Il LR, R4IRT XS
ZsEa g, REemfA3tic MDH EMELIEL, W

1B D {E Tz,
BREBEEMZ 2V BRI AT, HOIBRED
MR DL &R LA, Zhik BAHEOEET S
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Table 6 MDH activity estimated by reaction from oxalacetate to malate in
centrifugal fractions of glass homogenized T'. vaginalis

Whole 700X 8 4000 €  12,000X 8 240008 o

homogenate sed. sed. sed. sed. P-
MDH* 0.320 0.012  0.019 0.022 0.023 0.001
Protein** 0.500 0.339  0.239 0.135 0.164 0.270
MDH/Protein 0.640 0.035  0.080 0.163 0.140 0.004

* Figures indicate difference of 340my absorbance at 30 and 45 seconds after the initiation of reaction.

** Protein was measured at 280 my, and expressed by the absorbance.

oxalacecetate
NADH

Substrate :
Coenzyme :

Table 7 Oxidation of NADH in centrifugal fractions of glass-homogenized T'. vaginalis

Whole 700x 8 4,000x g 12,000% 8 24,000% & S
homogenate sed. sed. sed. sed. up-
Activity 0.028 0.002 0.007 0.001 0.001 0.028

Figures in the table indicate difference of 340 my absorbance at 30 and 45 seconds after the

initiation of reaction.

endogenous substrate IZX B b D EEZHNB, T2
DOFRICT 2 WHAE OfEiTsER bk & B & & of
T2 ZiEb ok,

2. #USEHO MDH #HEik

—%® 1. NAD % & Lictha—

R5IRT LS e ELHEHIZH TS5 MDH {&iED
FIER T RRE, H 5 2 &ETHA F—RERedtic i
DRI B b, 900X b, 24,000X 8 LA ITIX
2LBD ONB Db o T HIERETHO .

—%® 2. NADH %R L Lcha—

BRIIROCEZOREIRENTVS, REVEDLIC
W2 LK, BIEED malate ZEE & L72341%24,000
X g LIESEIC KIS DIEWR R b7z hs, oxalacetate
PEBLLTITROTEAREROSES, 12,000X 8 LH,
24,000 X g PLEICKIAOEESRD bR TVD. £
£5E O MDH HEH L EAE & L bicthEh ol
BE D g HHEE L7 HIEME D 5 BT 13 ¥ 12,000
g ILHE, 24,000% g ¥bA iz KB4y MDH &AM
LTW5Z Lhiya.

3. £EULHEO NADH O bigtk

BRIRTIOCRTHEITHS, KX VHIIS
NADH #% Coenzyme &3 2% MDH {E:DORIEDEHE
LAEKRIUEMCHRE, SELZLDOEBRIR:E LTHE
FHALZRTH S5, 12,000X 8 3b2, 24,000X 8 ph&IC
1343 & A STEER R bR T RISy DiEMEX24,000% & E

HEESICHEDbL T3,
BELLUICER

PE3k Trichomonas vaginalis DREHEREICET 54
{LZFRIBFZE 1% Suzuoki and Ninomiya (1952) LAskik%
{fFabTHETHS, I ETOMFETIE T.v.
IR EMIR 24 L mitochondria 2F LAV L &
N T3 (Inoki et al., 1959 ; Inoki et al., 1961).

L L7235 % D%, Seama (1953), Wirtschafter
(1956), Asami (1956), Read (1957), JAIJE (1959),
Kunitake ez al. (1962), Wellerson and Kupferberg
(1962), Schama and Borne (1963) iz XY T.v. iZ
175 TCA [AE, Cytochrome % XDV b3
INX—RBFNCEAT EHE TR X 51tk iz
Baernstein (1961), @] - I (1963 a, b) icX by, —
fEE%SEY TiX mitochondria IZfEFET 5 malate
dehydrogenase &A% mitochondria 2 L7z & &h
T3 Tov. TRCTHIEBICECZ LBBESHh T
5. E7c Hirtschaft and Mazia (1950) &5 M D
EERIEE S A AL OB L AR B D 2 L BT A —
NERCTEIICHEL T 3.

EEZ Tov. O zxx— R 0 HE 23,
mitochondria Z&F L& XT3 Trichomonas
CRAVCTEDOBRIEZ R LTS AL IXEZ DR,
MDH % O DBiAREER DFIES BN EZ 0%,
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FRTNOOBEOERN TEELRRT 528 ICE0R
e LTHE—® (A%, 1970) I \vTix SDH, MDH,
ICDH, LDH 22T MEEFEMEE v~ TO s b
W 24T\, FOfFE L LT MDH 2 THEV
EME AL, LDH 2RSREE 0N, SDH 2MEWE
#E2HFL, ICDH RIBLALER ORI LEEHL
7.

AHITHACTIIE—BROFTR & EENICEMT, &
DICHEZ T+ CHKRER, FI72FETFA F—K
i ¥ 0hEicE>T T.v. Bf&D homogenate #*{E
RL, Zho o KREHKRBERENEZ ALF ICRE
L, HTLHELIMCIEMEETR L MDH 22V Tid,
T.v. ®» homogenate % &{43H L #hZFh o MDH
ERERRIET S Z LicX>T MDH 0 #MilaNRELE
FRL7-

BLNHERINROEY TH5A, selfkrfv
TR X DY, BERmEE V205 H SDH, MDH,
LDH 2B ERWIEEE R L. TR & SR
LABREHICA VT LI LIEHEET 52 it Yudkin
(1937)) , B (1957) HSMUEICHT, WE (1957) A3
BRIV THREL TS, ZORSHBOBRC LY
—HEORKTICH 2RV IEHMRENS Z L3 EET
NETHBHMN (Young, 1929), 5ZLHIR TR DHIE
MWEAEMBIR CRIE S A5 L b MifakEmE
YE I A IE MBI N/ NMEE Y @ limiting membrane
nDEEERLAThEIRLRVEEbhTY 5 (Ogi-
nsky, 1954). TRNHDI ENH FbEEZ B ICEER
TELNIERIE, ThoBikFEBERD T.v. BIENTFE
EEREECTBLELELIC, THHDEEHED T.v. KRN
AT b, — R KA HIRE T it K4y mitochondria @
NEEETSHLEE bR TS X511 52D plasma
membrane LIS limiting membrane 12 X2 T% DiE
HOREASHEH STV IFAEEEZ LR T2b0LE
2 & 9. EF—? homogenate %ZEEFEIK & L T
P& F73E4 MDH, LDH SDH OJEICIEMEAME L
22T B ORI Tl R 7B B L 2T R
E—EH LT3,

AT TR B ZBRITH VTR b 58 < EF DBk
EOCIDIRRS, K6, RTIRENWEEIVEZD
NBUTRRRZHERTHSD. N LIFERBEREZ
HIARESFHA - L5 T.v. homogenate %
WAWAIEDAEICST, £4EF O MDH EHER
XU NADH @fbiEtE 2 i Lic—BDERTH 5. &
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B O MDH %ZiBA THEREATROIZOI REHED
T.v. DRV F— REFTHICEE R FEEZRL T3
LBbLNI»bTHDH, K5, R62-bH DX
malate—oxalacetate DHHEDKIGE il 2 R L%
DY HTH 5 b D LR ZHEHICHbATY
5, K53 FRKICED T.v. BEEZELAELZL O
ZEESEIR & LT malate—oxalacetate D HFRIDKE%E B
TEELLDTH B, —MEFREMRICRY TER
I THIRaZ A+ % & mitochondria #MEICW 5 4
LTHEAET S T.C.A. HEKZROBEFHE, Kz MDH 3z
LA ERIBEESEICBTTSE E bR T3 (Green,
1965)., L2 LAXbZoZ t@3ssdT Ly AR EES
Bz MDH M FELAEVEEIZ L2 EKRTBL0T
X,

Rt L7z & 912 malate—oxalacetate, oxalacetate—
malate DZHHDKIEEITR S BREILVCTHhL B D
SEIZEDOFEENR OGNS Z LT, —FBEBZHHICB
T mitochondria 43l & ] ¥EM: 43 E I MDH-isozyme
DRR XNz LFEEE, T.v. fifkd To MDH-isozyme
DEEERERT S, kP, T.v. IZiZF L < malate &
HE L L CELROBLERER 24775 9 malic enzyme b 7E7E
THZLNESEHY LR T.v. BETLIEHSIATY
5h, Thix NADP % coenzyme &3 3% 3 @ T,
NAD EFEHED b DiF2nE Eh T W 5 (Wellerson,
1962). L7223>TEH D malate—oxalacetate D~
ERBZOICH Wiz TTC oRicizizgt A L EEEE
ZTWVhEW D EEbhb, —JF oxalacetate—malate
DFBWDORIEERJE LTRiZ NADH % Coenzyme &
LTEATVS, #£>5TZ® NADH 7 ftio NADH
FIARICFHER TS FIEES+S E2x b5, &
3, Baernstein (1961) i3 NADH o {vEEFE D &HiE
2 T.ov. BETRAREVCZ LERTWS, L L
B o T.v. BPEKHIEY T 5 U E NADH XY
Cytochrome IZEFREN{THROND LE ) —EEH
WA B mitochondria DX o 7z AJEEME, ThbDH
NADH dehydrogenase DEFE IRV £ 2 bhT,
NADH o@{tiEE—NAD OBARZO? S mhizv
B—DEOREAE EH TV B LD LEZL LN,

#€> T oxalacetate—malate DR DH D NADH
—NAD DOZE{kizc £ % 340 mp D absorbance DA ik
oxalacetate—malate DZE{LIZfES> NADH ofgfkic &
5bnE, Eio NADH o bk ic X% NADH—
NAD OZEIZE B bDD=2REL bID. RTITR

(71)
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L72% it malate ZFR\V724thiX oxalacetate—malate
DEFEREEZRET 254 L F— ORISR T T.v.
homogenate ® NADH B{LOHEEZREL/2bDTH
5. MEHERR DK 6 DFA L& R LFETTRbIRT
V3. $£>T NADH—NAD @ Z{t i X % 340mp O
WSREE DR, Tib bR Lo MDH {EHEAKE
4y NADH 0t ic X5 bDTh 5 &7 NADH ©
FRALIETEIL 4 4412,000X 8 33, 24,000X 8 PEFICKHE
SHTEZIZTTHS. &5 NADH o fbiEtE
24,000% g8 EESEICE DL K BHbI TS, Z0ER
EEI Y, EHD oxalacetate ZFE & L TIT>7« MDH
TEMEDFEBRIZIZ NADH LR DEEIImD TH v
DEEH T LAHKS.

P EnEBREEL Y, 24,000X 8 TILET 2 MRS
HEITiZE & LT oxalacetate—malate M J5[A] D Jis & fi
3% MDH 723, 24,000X 8 -4y 2 13 malate—
oxalacetate D FFH DK itk + 2 MDH 2\fFET %
TENEZLY. LU OEREDTR OISk
IEEE T24,000X 8, 6055 T 5D T—RRICHTHMER E
TfF2HN TV % microsome fraction A3HK7Z L4
IZHEHSTWABZ LIt b, > T malate—oxalacetate
DRIEEITR5 MDH 2% 24,000% 8, 604 ThHib#L
BVNEEY ICEET SRRV E X 2 5A, BELE
Bk CTOREMESEPICZ O MDH NEHETSZ & IXE
2R M, Zhk AFBER o MDH-
isozyme &#E % 5 Z LITEHTII. D L LRk
DEBBICR SN BB EYLZ 0 LiFcdxEEh T
Wi LTEV,

fe (1966) X T.v. LITEED T. foetus &5 7w
VHRETFAF—TERLIZL OORELSEICOWT,
malate # B'E & L7z MDH &M @ /BTE & RHfL,
13,000X gpkFIZZhERWH Lz LTwa, Ll
FHERBERED$413144,000X 8 ifiric MDH &%
RHLTEY, EHORME OAR—B O ZERI
(PR NP HF (N

MDH-isozyme 22\ T, Z DELEFMEL OMEHZ S
WCHE& D5k R VTN T biu TRz, Sophi-
anopoulos and Vestlung (1960) X MDH >\ T
mitochondria 43 & FIYAMESEIC R % D isozyme 237F
ETBZ LMD THE LK., F7z Kaplan (1963) i
IREESEHYICH\CTE AREESE © MDH 3ER
VBN IC—{E D pattern LAVRE 72173, mitochondria
S MDH ZEXKEHT4MED pattern 23Bibh

5L ®R RT3, %72 Kaplan and Ciotti (1961) %
mitochondria 43HE®» MDH &aJEtEsrEo MDH &
NERIZ DT FHFIT malate, oxalacetate & F\V T
Kinetics ORFZE%#4F\> mitochondria SEIZFEET S
MDH i malate—oxalacetate D& 1T\, BIEEME
4y E OMDH (% oxalacetate—malate DG E(T/L D &
RS T 5B, O TEEDARIL THRATHER LI
RO L ERLTWBHZ Licid. %7 Kaplan
(1963) 1% Z »EE % mitochondria JEIZHITF S malate
L oxalacetate ™ transpoat {2 B3 & T mitochondria
T® TCA-cycle DIEBHZEHRAL T 5.

F 7z Lardy et al. (1966) (¥ MDH isozyme D{EH
% GOT isozyme & DEE2S Kaplan L[RERIC
mitochondria JEIZHT % malate & oxalacetate >
transport NDZERIZX > THHAL T3,

EHOEBRFERD b T.v. ANIZHNT 5 NAD, NADH
Moz MDH CEBEIETERETHIL KDL
%%, T H24,000X & _EFFESTHCTIEBIAERE
#FRJ%, ¥ & LT malate—oxalacetate DFHFHDKIGIC
XoTH L NADH i3k Z2n%% NADH o ki
XoT NAD Lo ETHAM &h3», bd0IE
12,000 &, 24,000 8 LAY DB IC & ViA
% h oxalacetate—malate DKRMZ X>T NAD & 7
D, Z» NAD A %72 24,000 & D_EFHEICADT
malate—oxalacetate DAZBEZFSICEE LTW5
DT EEDbRS. )

LI ER~7212,000X &, 24,000X & FEKIMESSENCIZFE
Bk T.ov. ¥ DX S 7 organella 2MES TV 253 H
FEQFAH TH Y MDH DOIFERAL & & b BT
FErkElhEesizw

X5z T.ov. T3 TCA-cycle DEENEESH
TVRVERE (B8R, 1967) MDH 2% E T.v. 0=
INFE—EEDO LTONEEBIEERL TV HER
LLTABHTH Y, BEFML RO isozyme Atk
REFEOTHAI LEIEURNLDLDL Tov. OWEERE
WkH5HE ThbH. I TEHF X T.v. © MDH-
isozyme D437 & UNICE T BB M LFRER D
T2l D TEDRERICSVCTIRERTHET 5.

Trichomonas vaginalis @ Dehydrogenase {14122
WA LRI ER BT RO RUT O X 5z A%
ol
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1. T.v. DRz 5 O BRHET I EBE o
HEEED lactate dehy-
drogenase &P, {K\* succinate dehydrogenase &4
ERDT.

2. WEREBRICRT 2IEEDS D, ERBEICHT B
EH B TR R P T,

3. R—#EE A CRBCHIE L2 EBR ik MDH
EE R LEL, KW T LDH, SDH 0JETH 7.

4. T.v. homogenate DEL4FEFIZHITS MDH
EMEOFIELZEBR L, malate, oxalacetate #H/Z L L
TZNZH malate—oxalacetate, oxalacetate—malate
DZHRDRIE & FH~TRER, Bi#1224,000% 8 Ok
IZ#%#1312,000X 8 72, 24,000 8 (EFICKERSY DIE
PEDMESR LTz, 72 NADH O biEM:1E24,000 X
g8 D HiFIT K bigh o

malate dehydrogenase &,

Tz 2ich ), HREHEHE B BAIEHAE
EBRYCCERRUZHEBCBELEO#HELERL, db¥
THHATECE LN FNDEREFERERED
FRUIEHOBERLET. (RRXOEEIFITE A A
FERZEREW CICH8E A ARFAEAHFELEHAAREZY

HETHEELE.)
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Abstract

BIOCHEMICAL STUDIES ON DEHYDROGENASES IN TRICHOMONAS VAGINALIS

Konsel TANAKA
(Department of Parasitology, Keio University School of Medicine, Shinjuku-ku, Tokyo)

Biochemical studies were carried out to elucidate the localization of the activity of
dehydrogeases such as malate dehydrogenase (MDH), succinate dehydrogenase (SDH) and lactate
dehydrogenase (LDH), as well as NADH oxidizing activity in 7Trichomonas vaginalis. By
Thunberg method containing the substrates solution, triphenyl tetrazolium chloride as a hydrogen
acceptor, NAD and whole or homogenized cells in the reaction system, the activties of the
dehydrogenases were determined to be very high in MDH, mild in LDH, and very low in SDH.
The activities of these dehydrogenases were found in both whole cells and homogenized cells,
being higher in the latter than in the former. ’

In case of MDH reaction from malate to oxalacetate measured by Thunberg method, most
of the activity was found in tke supernatant of 24,000Xg centrifugation of homogenized cells,
whereas negligible activity was found in the sediment. The reverse reaction of MDH was
measured spectrophotometrically at the wave length of 340 myu in the reaction system composed
of Tris-HCI buffer, NADH, and oxalacetate as a substrate (Ochoa, 1955). Most of the activity
was recognized in the sediments of 700Xxg, 4,000Xxg, 12,000Xg, and 24,000Xg, and it was
negligible in the supernatant of 24,000X g centrifugation.

NADH oxidizing activity was measured by the same method as that for the reverse
reaction of MDH excepting oxalacetate. The activity was recognized in 24,000 X g supernatant.

These results suggest that MDH activity reacting from malate to oxalacetate exists in the
cytoplasm as a soluble enzyme and the activity of the reverse reaction in the membranous
structures of the cells. The pattern of localization of these two types of MDH activity in 7.

wvaginalis is contrary to that in general aerobic cells as advocated by Kaplan.
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