(HFEmPHE H21E H65 374-383F, 1972]

R+ 75 2<i2HBT 5 Glucose-6-phosphatase % & of
Fructose-1, 6-diphosphatase @& FBHMSIAY
T X AEEH

ROR

g &

BISBRBRFEEEMF LR FHE

(BB 474 8 A198 %)

213 Toxoplasma gondii (LLF Tp.) BT 5H
HUNSEOATEREIE, BXUEORFHEREZHA LI
T5ZL% BAE LT, EFEVMRILFEFEZRY,
Adenine triphosphohydrolase (ATP-ase), Asparate
:aminotransferase, Peroxidase, Lactate dehydrogenase
(LDH) # X% Malate dehydrogenase MDH) #% ZiEBH
L L7z, R|TIE, X612 Tp. KRBF BT va—
R R EHZ 5% % Glucose-6-phosphatase, EC 3,
'1,3,9 : (G6P-ase), Fructose-1,6-diphosphatase. E.C.
'3,1,3,11 : (FDP-ase) ic >\ T, EBEMLEFHD
IR XY Z0REEHSPICTSH IR AL L.
KERMHEB L UAE
iz Tp. B <7 2 EEIC R L 7-EED
RH¥THS. vV AEEHERE%3 B EOBREEZ ST
<~ ANGHEKE KiCRY, 4°C (ZmEIL 7 BE A
A7k T200Cr.p.m., 1553, 3 EREILLEE & 1To74%,
0.2M Y R - LA CEEREIR (PH6.7) ICRER, =
EET, ZomEERE & L. BIEERE LT, HBEA
L7c2.5% 7 VB =TT e Fa Fv, 5 4MaiEE
L7z BIEERCINVEZ—AVTALTE RERHWSZ LiX
"Ericsson (1965) #% G6P-ase iIZ oW THEL, ARG
OHTEERE L THALE S BIF R EHRELTVWS
Tz kB WIEEKTER MY RS LUA CEREER
(pH 6.7) THEZRILHEHREL, HBROBIGIERIRIC
‘B L7-. G6P-ase BEFEEBEKIX Wachstein & Meisel
(1956), FDP-ase [XJE#EHkIT Saito & Ogawa(1968)
2ok, RISRIIMA 5T SFHEEIR T RE O BER
BORIC X VBRENTY VESRE WAL, BEAICET
HEOBVWLOL LTHRESND X Ih 3.
G6P-ase TR DEARL

0.125% 7" va—2z - 6-9 Ve (KiE) 10ml
0.2M FNVU 2=l A LVEEREEK (pH 6.7) 10ml
2 % THSR 1.5ml
FIRK 3.5ml
Ei#% pH 6.7~6.8
FDP-ase IR DAY
0.2M Y R « = L A VEEFEE R (pH 8.5) 1.4ml

757 F—2-1.6-Y L8 (Na ) 2.1ml
0.015M Fifig~ "% 7 & 2.6ml
0.5% 7 = L EEsR 4.0ml
FRIEAK 2.0ml

i pH 9.5

HBEEBRL LTI, SRGKE Y HEERWL0
&, FEBRT AT 7 ¥ —E¥RISERNTZEMT,
REBORVIZ V&) UEE (2mg) X7 HD
PHELREROER TR,

P b0 HEEFERIGIRC BIEELERE o SmkLiEz
z, Xy N THE#PR, REREWBHE (37°C) T15~30
SRS SR, ROSER% IR #®mIE L TED,0.2
MbY R - =LA VEBEEIR CRILBEFL, T -
Wik, =R EBETVEEYRE L, BETHEME
HU-11B THERE L=, BEYF~0 E7ai380
Pz X2 X Thian LB Z BT 2720127 5
LA DR FITOM. WEERIZ10,000~20,0006% T2
NEI5I22 ~3{EICERLE.

w R

G6P-ase DFHTE

G6P-ase X TlX microneme D—&, MfRfEZIZY
RS X B RIS OILEG; BEShic. Mic-
roneme 231} % RJEIE £ DHE B REE OB ICIEME %
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EL2(BHEL). —F, MEECET2RIEE, mic
roneme (BT BFN LY b »ie VEEVWEENRD b
7-(EHE2). Tp. OMfEII—EiEEL L2TN52S,
Z OIBOMIEANIC G6P-ase TEIEAN 272V 583D
bhfz. Tokdic AR KitE BELTWE0
X, FRA EMEFHRANICRESFEL TWAEHEETH
S>-(BEE2).

ZOMOBFFTB N TIERIZRD b7 DI, TEFM
faowkz s+ 5 ERARTH 5. ThidhEEET
limitting membrane T% ORANICIENELFED bh i (F
E2). LaLAa»Rb5, conoid, micro-fibrils &IZ1IK
REERDBRARW(ERS).

FDP-ase OJF{E

FDP-ase TiX, microneme, #iff%, dense body J&
B, vacuole WRIICRIGARIVBE Shi. MEED
EERISRAAB ICE DR, B aET s EEARICY
Fwohl-(BEE4, 6). Microneme 2381} 5 KIS,
G6P-ase 1&ME L FIED KIGHT, MEROPTIC BERE
HEELZ (BES5). &5 125 EERED dense
body EHEICEEEINT-(BFE6). Vacuole NAIDEEHE
RJtix dense body 12 815 iEHEX Y s{BEIN:
(BE7). &, /g, SAJFESCRRISRBES
nho(BET).

G6P-ase ¥ FDP-ase DOxFREERIZDOWT

HE & FRSHEE Y RV BERBE CIe R
BOoNARPO(EES, 9). FRENT + AT 74
— PR L BB RIS R T B0, Sk
Y UEERBARBEORD AW, BREKEEELE
R organella ICIZRGIFBE S Aenolz. LaLig
715 dense body DEMERGEZEBIETS L, ZOAHEIC
FORIGERD .

£ %

E#H3 Tp. 2 BT 2HIEN/NERE O EEFAIEED
FUKBHBRICBI A REEFHOMCTH I L E AL
L, AR TITEFREMBIEFRIZLY G6P-ase, FDP-
ase DRELIEHTHEBRETeoM. ZTORKR, B
#i%&MT microneme (Jacobs, 1967), H{RAHALiESIC
BB ENIEH SN, Tp. ICHEHA S 7-HBER OEEE
<H DD, G6P-ase X G6P & va—zk Y LRRIZS
B+ 5EEFETHY, FDP-ase i FDP o V U ERE N
KGFEL F6P LU L ERICTBEER T, W& LR
5T AEEETHHI EXHMLN TS, Tp. iZBW
THEREHC 5T 5 BE e A{LFAIC R L 0,
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Fulton & Spooner (1957) & Th» 5. H%EiX, v~V X
Mk X D HFeSEE L7 Bk R R LT R—r"—2m
2 57 40—, T—NTNTEEEZ F W Tp. O
FHKE, CO: FEAREB X O S va—2FHEZREL
7. XORER, HERSFOI Fa P 7 EELLE
J&iz Hexokinase {EHEDH 5 Z & #§%w, Tp. #° Em-
bden Meyerhof-Parnas (EMP) f#i%icky, o=
FAX—FEBTHELOLHEL. AEBRTIE,
DEEFEZIZEAE-+ % G6P-ase, FDP-ase DiE{EH Tp.
T 5 2 L 2 BEREMRFRICEERL, 56122
LEEFEVFCIEEE RTBATE LT, microneme X
DSHREF DR E R D T Ehbholz. EbiZ Tp.
OfEfEN EMP %% & T TCA-cycle LT3+ 52 &
12 2WTix, Akao (1971) A3HIERT Tp. I BT3B
/B (LDH, MDH) #3 b= FV 7IZFEHL,
ZOREEME BHoic Lic. BEZ® EMP Rizown
T Takeuchi (1972) i, =7 & @K XV #FeTHE L
=L oEREE LT, Fva— 260 Pyruvate ARk
23 ATP, ADP, AMP, NAD, Pi X U® MgCl: &/
25T LICEDELL EEHZ L F A{LEMICEERL
72. X 5IZ Pyruvate kinase MEET S Z & AL,
Tp. OFEREN EMP RIC XV BEh B L a#wmL T
was.

Tp. SEEAMEA CHRMIET 5 = L I X<
BATW3BZ L THEA, £OMBKEFEHICOWTIER
FHLPMCERTHWARN. 202 LI L TAERTE
bRIREREBELTAS L, BESBEEHENICEE
TRHEAT, B ORFEKGIE microneme D
R L HBL TR YVBWEEEZELTVWS (BE2,
4). —F, B BE?D DHEITIE, micro-
neme ASHIBEIEICH L TRV BERIEE R T T (BFEL,
5). ZOBEDRITIIEAD microneme D5 HD 1~
2AKICOZ R BN, FiE (Akao 1969) T ATP-ase
KT, HifaE, I b= > FY 7, microneme iZ[F);
BEOBREERGEEEILOL, ELIEOTHBEFLT
W5. X5IZ microneme (ZBET 5 EERLE L T, Akao
(1969) F BEMHA - VFTTT7 40— & B He-
glucose DFEERZ [To7=. FThiT L 5 &, H3-glucose:
Iz, BEOTIBEICIEEL, KEIC microneme
WCEHRLTWS. S5 ICHMANES L, TN IERICBIT
L7-1%, BEHRETOZIICERY AENBEHFETY
3. ZOBOZERIZIFA A I T ABREOHE;ERD b
hTwa., ZOBREAEROBELHEEZD L, £
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HiEhiz He-glucose D—EILHMBIEIZ 2 5 THED
ERVX—FLRBLDOLEZLNS.

Tp. BKD vacuole IZFL Tix, FORNEICEET +
A7 7 Z—EE DD S Z & % Hansson and Souran-
«der (1968) FEBHLTW5. Akao (1969) 1 [FIEEKEIE
% Tp. IZFEBAL, dense body & vacuole 7% Tp.
DYERFBRICB W TECEROSH S Z L2 HELT
W5. $4bb, —flD vacuole IZ¥fE® dense body
DL, TIICBT + A7 7 ¥ —EEEERD TN S.
X, &A% (1967) 13 fE MY 2 —F 2D dense body
IZ G6P-ase {EMEZBDTWS. KERTIE, Z D dense
‘body FFHIC v RISE BE LR, ZhionTik
Hugon (1969) R #& L7 SEERBKIEL L Exbh
5. AERICBT 5HREREER L LTI HE TR
L7c. BLDIREEERSbDL, SFICEEOHKY 1T
TVew ) L BE M- b DIl DNT {707, ok
R, WiECREREZBELArokN, BEOHRE
IZIEFHWRIEAS dense body FERICEEINLTWS. %
12, dense body 1z} 2V EERR ST, —iafho 7
ART7 7 F—ERC L EHERREIETHS I LEXB.

Tp. HBEIEIZB1} % G6P-ase EHEDFHIEIX, BIEO
FDP-ase EEDZEN LWL BL RHOTW3. ThbbL
ATP-ase DiFEMEL, MREOPBEHKAR, —BoEH
RoEMEE ELT2S, G6P-ase, FDP-ase EMEDBEAIC
BEDHBHROKIEHZEEL TS, TDXHRK
MG DRRE D BERIT 3317 B G6P-ase KJife & BT
W%. Rosen (1969) 13#i47 » M OFFHIME, HiEkz
REL LT, zoME, MACEEEESDD L%
FEFHL, $icHMEkD G6P-ase iEHEEZHF LTS Z &
IZOWTIE, HmEROKRLATYBED—DTHS )
LEIAL T3, E£72, Hugon (1969) 1%~ v RZ2igkh
TR D/ NEA, microvilli 12 G 6 P-ase {0 H 5 2
LEFEA LT RAF—FOBRBELr ZRL TS, —
75, Saito & Ogawa (1968) 235 » MAFHEAZD matrix
ICEREELFEALTWS. HEofEicksL, 5y
FEHEAT LD B L FDP-ase {EMMRARL Y, BHRA
XY BRIEERB 2B L LTS, ZDX ) R—i
FARERAIC 81 5 BEREUR L Tp. R h & # i
FTHZLREELVWY, ERHoR»rELB L, Tp. i
BF B organella © BEREEHC £ OMEL HEEET
E3bDEERD.

Tp. MMEICET 52 OMIZFER S h /- BEHEIET As
parate aminotransferase T Akao (1971-b) 2% EFEH

BRI KA B I F DIEME ZSEB L T 5.
TOBEFRIRT I BREICEE T sEEE T, mikHpaE
NZORBREFLTVWAZ LEHMEL, EFROFERI
B WERS L R EBLTNWS 555 L FRL
7o, AFERIZINTH, Tp. MRBEICOENASNICES T2
BERMFEHESND, b ¥V 5 A< EGoBEHICE W
T ZDOMIER microneme HIFEEWS, ZHhSFH
DZFNVX —RFHER CXEAREFR L ARA>TWnWEZ L%
TRLTW5.

£y

¥ &

Tp. 2B} 5 i REE# G6P-ase 33 L FDP-ase
DFEY BEEMETRIC X v FEAT3Z e T
To. BREEEZ BEL BT L U T B -
microneme ThH 5. HREHIITEIC 1) BEERISIT B
EY3EEHIENIC D 54 LHIKL & TEOFREN RS
TS, T72bbEEMENICE W T aEmimEcE
WiEEE 2L, Mo BE T AR O IEE T
W FE A £ 72, microneme IZDLIEMENTD Shi-.
DT LEWEBRCEELTERESN. Doz p
5, Tp. OFEFERBENIME RN &Mt TIHER H
LHOLHEETES.
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Abstract

LOCALIZATION OF GLUCOSE-6-PHOSPHATASE AND FRUCTOSE-
1, 6-DIPHOSPHATASE IN TOXOPLASMA GONDII

SHINKICHI AKAO
(Department of Parasitology School of Medicine Keio University,
Shinjuku, Tokyo, Japan)

In the previous papers of the present author, he has reported ultramicroscopic studies on the
localization of activities of some enzymes, such as ATP-ase, Asparate aminotransferase and
dehydrogenases (LDH, MDH), in Toxoplasma gondii. The original intention of these studies
is to elucidate the physiological functions of particular organella of the organism. The present
experiments were carried out to study the glucose metabolism of Toxoplasma by elucidating the
localization of two kinds of hydrolysing enzymes, D-Glucose-6-phosphatase (G6P-ase) and D-
Fructose-1, 6-diphosphatase (F6P-ase).

G6P-ase and F6P-ase activities were demonstrated in the microneme and the cell membrane
of Toxoplasma. The other sites of the cell showed negative reactions. Some differences were
observed on localization of the enzymes in intracellular and extracellular organism. Namely,
the organism inside of host cell showed strong reactions in its cell wall and weak reaction in
micronemes. On the contrary, in the organism outside of the host cell, strong reaction was

recognized in microneme and not in the cell wall.
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Fig.

Fig.

Fig. &

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.
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Explanation of figures

Localization of G6P-ase in Toxoplasma.

Note; the organism is located outside of the host cell.

C: Conoid, DB: Dense body, MN: Microneme.

Localization of G6P-ase in Toxoplasma.

Note; the organism is located in the host cell.

The reaction products are accumulated inside of the cell wall.

CW: Cell wall, MN: Microneme, N: Nucleus.

Localization of G6P-ase in Toxoplasma.

Note; the organism is located out side of the host cell.

M: Mitochondria, MN: Microneme, N: Nucleus.

Localizaton of FDP-ase in Toxoplasma.

Note; the organism is located in the host cell.

The reaction products are acccumulated inside of the cell wall.

CW: Cell wall, DB: Dense body, MN: Microneme, N: Nucleus.

Localization of G6P-ase in Toxoplasma. High magnification of the organism. The reaction
products are accumulated inside of the microneme (MN) and dense body (DB).
Localization of G6P-ase in Tozoplasma. High magnification of the organism. The reaction
products are accumulated inside of the cell membrane of the organism.

CW: Cell wall, DB: Dense body.

Localization of FDP-ase in Toxoplasma. The reaction products are demonstrated inside of
the vacuole (V) and around the denses body (DB).

Control of G6P-ase reaction. No reaction product is demonstrated in any part of the orga-
nism.

C: Conoid, DB: Dense body, N: Nucleus.

Control of FDP-ase reaction. No reaction product is demonstrated in any of the organism.
C: Conoid, DB: Dense body. G: Golgi apparatus, N: Nucleus.

(19)





