(FEmERE $23% $35 85-94F, 1974)

BRI HOAEFEIC RIS THRER DS (5)
e R X CIRE I ha v K Y 7iC

B B R HEE O FiE
2N ¥ — BB — Zz F H #
fidE SEPNCCE Sty
(B 484108 5 B ZHH)
ﬁ = 10% Homogenate in isolation medium %

IHELEM O REFASIC B W TIE, JEIZ X % compart-
mentation & 2BEEBICKIT 5 BIES EEL EROO
LOoTHBHEI RO TWS (BED, 1969). EE L
OFKER CATER) I b2 FY 7iRonToko
EBAD, WILBIMEIERIC compartmentation 2% {4
AL LTV Z LA S iz bk - [, 1973,
# 5, 19733, b).

—HEEBIC BT 28I L T, Chance 523H]
HFHEI PR Y 7 TR LERRIC (Lee & Chance,
1968, Papa et al., 1970), ZEH 5 HEIH OB I VHR
BI ha v RY 7 ~ERRESERT 5 & v ERY
(phosphate, LLF Pi) @ 5% ;rme 3 2 #ER% {7z
bk - o7, 1973).

LZ AT EBOMF L IR T £ OMEEN RieoT
BY, WiEDOI a2V R) TOEHEEROEIBICLE
HARERED LR TS ($hd, 1973a). £Z T4[E
BMEREEDI ha Ly Y TADFE B LW S BADHIB
L, WEDEFLEROBEDHED—MEH b
L7=DTHET 3.

EEBRFiE

1) 3 b= v RY 7 5HERE

BB LV AFLKES () *$i49E (penicillin
1075 ¥fiZ/1, streptomycin 0.75mg/l) #hl Tyrode &
T—REE %, W Tyrode ¥ (2~4°) ITFHE, HH%
SEELTZ.

A, 0.25M sucrose ¥k CEEIgES%, ML) o
Xz Potter-Elvehjem BIAETF A F—ififlg %Y
9ml O B AF 7 1 (sucrose 0.25M, Tris-HCI

17003 7min.
1
Sediments

[
Supernatant
8,500g 10 min.
Sediments

Wash with 0.25M
Sucrose !

Supernatant

8,500g 10min.

Sediments

(Bottom layer)
Wash with 0.25M
Sucrose

8,500g 10min.

Supernatant

+
Flaffy layer

Sediments Supernatants

[ Mitochondrial fraction ]

* Isolation medium
Sucrose 0.25M, Tris-HCI buffer (pH7.4) 5mM
EDTA 0.1mM

Scheme 1 Preparation of Ascaris Muscle
Mitochondria

buffer 5mM pH 7.4, EDTA 0.1mM &%) #iiz,
2 ~35MERL.. TD10%AEIFR— %, Schn-
eider & Hegeboom (1950) M5k #E#HLL T, 0~4°
T CWELSHE L7z (Scheme 1). Z D34, 8,500g, 10
ATHILETBRSERERR 2 Er 620, BT
LEHEZ L Fo2WE (affy layer), T HBAY
BANBEO BT H 0. LEEBRE, TE%20.25M
sucrose & CHeid, T U8,500g, 105y DimibigliE%, &
723k %0.25M sucrose JRICBREL, I = RY
TR L L.

o, [RRQEI P FYT7TERME, 0 TEx
0.015M KCI #%<0°, 104 Lz o b, 0.25M
sucrose #RIZHRE L TH7z.
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FAERALEE S b2 v R Y TSR, 0.25M sucrose
WIE L2 b2 FY 7THEGE, FIATARAT
b U YAHE TR, SRR CRlE L\ 9 #{E (Lee & Chance,
1968) # 4EEEVIRT Z LIt ko THT.

FERICHWAERL, ERI LR L.

2) B b= v R 7 oEE

1) o ba v R 7HE®RE AT JIEOI L
2V R Y 7 aEEE:.

3) O: uptake JHIEH:

7 - VTN TRRERE B, 37°, 1053 R EE
%, ZRERML LT O: uptake ZHIE LTz,

FEigi, sucrose 0.25M, Tris-HCI buffer 0.16M
pH 7.4, MgCl: 3mM, £E5mM BXUPI b= F
Y 7R (5.1~6.7mg protein) % MNx, £&2.0ml
L=

HeiEME X uptake Oz pl/hr/mg protein & L TR®7.

4) cyt. c BREHRIEE

Hir EPS-2U BIEEANREFHEHNT, A=
75 2 (YEH, 1968) 12XV, 550mp DWEKEDZE
e BRIE L.

IR (25°) THETRI A2, URIKRIZ,
sucrose 0.25M, Tris-HCI buffer 20mM pH 7.4, EDTA
1 mM, bovine serum albumin 0.15%, cyt. ¢ 0.13
pmoles, HE10mM RBX I b= v FY 7L (2.2~
5.8mg protein) %%, ©&3.5ml & L7z

7272L, NADH (1.5mM) % #E & L7cHE 0 RIE
Wi, sucrose 0.25M, K-phosphate buffer 0.05M pH
7.4, cyt. ¢ 0.13pgmoles ¥ X ' b= v KU 7 &5
(0.8~1.7mg protein) &Nz 7z.

HEMIX mp moles of cyt. ¢ reduced/min/mg pro-
tein & L TR,

5) neo-tetrazolium blue (LAF Neo-TB) Eicift
W ’

4) LEMEDFEICE Y, 530mp DEFEEDELI D
BIE L. RGE=R (25°) THRETRIA2. K
SWRIE £&3.5ml L, % ® ¥ iT sucrose 0.25M,
Tris-HCI buffer 20mM pH 7.4, EDTA 1mM, bo-
vine serum albumin 0.15%, Neo-TB 0.1%, 0.2ml,
H£E10mM (NADH 0% 1.5mM) 83X ha v FY
TS (4.6~7.8mg protein) Z&ie.

HeiEMEIE 40.D. ss0/min/mg protein & L TR 7z,

6) malate-Neo-TB BEmiEFHIc X3 2 Pi B L O
Arsenate (LLF As) DOEEEERIELE

Kt & LT sucrose 0.25M, Tris-HCl buffer 0.16
M pH 7.4, MgCl: 3mM, Neo-TB 0.1%, 0.2ml,
malate 5mM, Pi (E72ix As) BXUHHI +r=a K
TS (3.6~4.1mg protein) % %, £&E3.0ml &
L. 37°, 334 vFa—varLicnd, 20%
FY 7w VEEE 1.0ml CRISEEIEL, AR L7 for-
mazane %4.0ml OFfEETF T i, 530mp OWN
ExRlE L.

7) malic enzyme ¥ XX malate dehydrogenase &
PERIE

4) LEREDFBEICL Y, NAD OEITHEEE % 340mpy
DRIEE OB B RITE Lic.

BIRiks=iR (25°) THETRI oM. UNKRIEE
£4.5ml & L sucrose 0.25M, Tris-HCI buffer 20mM
pH 7.4, EDTA 1mM, bovine serum albumin 0.15
%, MnClz 2 mM, rotenone 0.07mM, NAD 0.7mM,
malate 7.5mM B X U FERIMEOUIEI b= v FY 7R
fh (0.9mg protein) Z&ie.

HiEMEIE ¢ moles of NADH reduced/min/mg pro-
tein & L TR,

8) FUNJEOER

Lowry et al.(1951) OFEETRI 27,

9) RAZE

cyt. ¢ (horse heart, type II) XN antimycin A,
Sigma chemical Co.; NADH, #V = v ¥ VEERE K.
K.; Neo-TB, Ffn)t#i3k K.K.; rotenone, hE /&I
KK: 2 0MoRE RS2 B,

antimycin A XU rotenone ¥ =¥/ —VIRFKE
LTHWE.

KRER

(A) HIb= v KY 7o O uptake, cyt. ¢ BEW
Neo-TB BILIHEMIC I X ETHRIPRILE O E

TCA cycle H[E{EB LU NADH 23, I br= v F
VT DBEFREROEELRY 5 5 2 FhEk Oz up-
take, cyt. ¢ 3 XU Neo-TB BEifFtEx 5B L LTH
Lz,

* O #E B, succinate, malate, fumarate ¥} L O}
NADH #HE L L72%4, O: uptake, cyt. ¢ BEW
Neo-TB BEILIEERRD bhiz. £7z, a-ketoglutarate
BEEOGE, O:uptake IFEHEDHZHFED b, citrate
B XU pyruvate BREBDFEE, WTFNOEMELED S
Hhighof- (Table 1).
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Table 1 Effects of various substrates on
the electron transport system in
Ascaris muscle mitochondria

R
Succinate + + +
L-Malate + + +
Fumarate + + +
NADH* + + +
a-Ketoglu + — _
Citrate — _ _
Pyruvate - — _

* Mitochondria with treatment was used.

L7432, succinate, malate, fumarate ¥ LU
NADH #EKE LT, MBIUHIEI b2 FY T
FEEEICOW TR EMA 7.

(B) succinate DR X NI I h= v K THE
Bt

1) O: uptake jE%

succinate (bmM) #HE & LiHE, I ba v
Y72k % O: uptake DHIEMIXF9.2pl/hr/mg pro-
tein ThHo7z.

ZOiEMERE, Pi (6mM) BXV As (10mM) T30
SETIFEBINALOL, 60 TIXERETRKL .4

87

fEREEs 7z (LLT Table 2 £H).

2) cyt. c BEiEHE

a) succinate (10mM) W4, HIbav ¥
YT7IZED cyt. ¢ BEITLOHIEMIL H8.09my moles of
cyt. ¢ reduced/min/mg protein Tdh-D7z.

ZOEEZ, Pi (3mM) 8L As (3mM) T#
RENRAILG, 13fEREESIT.

2D Pi, As 1T X D{RHERIFRIT, HASRARLIE T
Fa v R THEEREETSZ LIt ko Tk L.

b) FHEI Fa v KUY TIZ X3 cyt. ¢ BRLOLIEN
X, I b R 7 LIZEREECHOk.

ZoEHZ, Pl (3mM) BXV As (3mM) TR
BInighpol.

3) Neo-TB ECif

a) succinate (10mM) #FHE & L72BE, I b=
K VU 72X Neo-TB &t ® HiEMIT 40.D. 530
0.027/min/mg protein T -D7=.

ZOEEE, Pi(3mM) BXWUAs (3mM) ThT
MRS iz,

b) FPEI F= v FY7ick3 Neo-TB BiTo Wik
1% 40.D. 53 0.018/min/mg protein THD7-.

ZOEME, Pi(3mM) BLO As (3mM) TZh
EhAI30% I & iz,

(C) NADH 0ff3 b= v R 7HEHEEM

Table 2 Effects of Pi and As on O: uptake, Cyt. ¢ and Neo-TB reductase activities
with succinate as substrate in Ascaris muscle and ovary mitochondria

O: uptake

Cyt. ¢ reductase Neo-TB reductase

without treatment

S.A.* % Change

treatment
S.A. 9% Change

S.A. % Change S.A. % Change

Control 9.2 100 8.09 100 16.68 100 0.027 100

Muscle Pi 12.8 139 12.64 156 15.48 93 0.030 111
As 13.8 148 10.36 128 13.76 83 0.030 111

Control 8.00 100 0.018 100

Ovary Pi 8.00 100 0.013 72
As 8.00 100 0.012 67

Additions

O: uptake: Succinate 5mM, Pi (Phosphate) 6mM, As (Arsenate) 10mM
Cyt. ¢ reductase: Succinate 10mM, Pi 3mM, As 3mM
Neo-TB reductase: Succinate 10mM, Pi 3mM, As 3mM

* S.A.: Specific Activity
O: uptake: pl/hr/mg protein

Cyt. ¢ reductase: mpmoles of cyt. ¢ reduced/min/mg protein

Neo-TB reductase : 40.D.s30/min/mg protein
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100,
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10 20 30 40 50 60
Incubation time (min.)

Expt. A (—a—)
Reaction system

Mitochondria without treatment 3.52 mg protein
NADH 5mM

Medium : Sucrose 0.25M ; Tris-HCI buffer 0.16 M pH7.4
MgCl, 3mM
Total 2 2.0ml ; Temp. : 37°
Expt. B (—+—)
Reaction system

Mitochondria with treatment 3.12mg protein
NADH 5mM

Reaction medium as in Expt. A

Fig. 1 Comparison of oxygen uptake with
NADH as substrate by Ascaris
muscle mitochondria with or without
treatment

1) O: uptake {EM:

NADH (5mM) #®EE & LA, HHIbar Y
T2 L5 Oz uptake DHIEMIE, $99.7p1/hr/mg pro-
tein THo7z.

0.4+ Expt.A
X
£
>
8 0.3F
=
-
e 0.2}
3
S
(=
172}
=< 0.1t
(1] 1 1 1 1 1 1
1 2 3 4 5 6
Incubation time (min.)
Expt. A

Reaction system

ZOEMWE, I ba v Ry 7 RERLET 5 LIz
Xy, K3ffmshic (Fig. 1).

2) cyt. ¢ BICIEM

a) MMEFEI b= FYT

NADH (1.5mM) #®BE L LA, HIba R
VTIZ XD cyt. ¢ BILOIEMITAIL4.2mpy moles of
cyt. ¢ reduced/min/mg protein Tdh-o7z.

I D cyt. ¢ FEILIEMIX, antimycin A (5/ml)
XU rotenone (0.05mM) TEEEhAno7- (Fig.
2 Expt. A).

b) UREERMELIEREI b2 Ry 7

NADH (1.5mM) {2 X % cyt. c BITLO HEMITHN
25.9my: moles of cyt. ¢ reduced/min/mg protein T
bo7-.

Z O cyt. ¢ BICIEMIX antimycin A (5y/ml) Bk
O rotenone (0.05mM) TZHZFh#30, 54%fAESH
7= (Fig. 2 Expt. B).

3) Neo-TB &TiEM:

NADH (1mM) #HBEL LIEA, I b= Ry
712X % Neo-TB BELIEMITED bhrhor-.

UL, SRR IN B4, Neo-TB B
0.4+ Expt.B
A
0.3F A
A7 _-.
4"’/ ‘—'——
0.2 AT e
X
0.1} R
/K—/
il
0 i 1 1 | | L
1 2 3 4 5 6

Incubation time (min.)

Mitochondria without treatment 1.68 mg protein ; NADH 1.5 mM ;Cyt.c 0.13 #moles

Medium :

Total :3.5 ml ; Temp. : 25°
Expt. B

Reaction system

Sucrose 0.25M ; K-phosphate buffer 0.05M pH7.4

Mitochondria with treatment 0.84 mg protein; NADH 1.5mM; Cyt.c 0. i3 #moles

Reaction medium as in Expt. A
—=—— Control (NADH 1.5mM)
---@ - - Rotenone 0.05mM

---A--- Antimycin A 5 ug/ml

Fig. 2 Inhibitory Effects of Antimycin A and Rotenone on NADH-Cyt.c Reductase Activity
of Ascaris Muscle Mitochondria with or without Treatment
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0.5
X —=&— : Control (NADH 1mM) A
§ 04} --%--:Pi3mM X
n i
% 0.3} K
z .
H
2 0.2f
2
=
< 0.1}
0 1 L 1 1 ] 1
1 2 3 4 5 6

Incubation time (min.)
Reaction system
Treated mitochondria 5.5mg protein; Neo-TB 0.1%,
0.2ml; NADH 1mM
Medium ; Sucrose 0.25M; Tris-HCI buffer 20mM pH7.4

EDTA 1mM; Bovine serum albumin 0.15%
Total : 3.5ml; Temp. : 25°

Fig. 3 Effect of Pi on NADH-Neo-TB
Reductase Activity in Ascaris Mus-
cle Mitochondria with Treatment

ZoH b h, o HEEIZ 40.D. s 0.007/min/mg
protein ThD7c.

Z D Neo-TB #iciEM X, Pi(3mM) CEEIhZR
Ao7- (Fig. 3).

(D) malate OB X IR I b= v FY THEER
%

1) malate D FH I+ FY 7ESEHICB XIET
Pi. As REOKE

%I ba v FY 7 ZHWT malate-Neo-TB &Tiftt

89

(=4
L

(=]
w

=4
—

Absorbancy at 530 mu
(=]
n

2 4 6 8 10 25
Pi or As (mM)

Fig. 4 Activation by Phosphate or Arse-

nate of Malate-Neo-TB Reductase

Activity in Ascaris Muscle Mito-
chondria

Zxt+ 5 Pl 8XIW As OFFERELZRE L.

malate-Neo-TB BITiEMEIL, Pi (b5WiX As) 28
ERVWAFY AR T, FERCEL .

ZDEMX, Pi BXW As TEHICEESHh, 20
EBEEITVTRYL 2 ~3mM Thoiz (Fig. 4).

2) O: uptake JEME

malate (5mM) ZEE L Li2FA, HI b= FY
T2 X B R2F D Oz uptake D HiEMEIZAIZ. 9pl/hr/mg:
protein THhHD7z.

Z oiEHE, Pi(6mM) XU As (10mM) T3~
4 fER¥ES iz (LT Table 3&MH).

3) cyt. c BEiEE

Table 3 Effects of Pi and As on Oz uptake, Cyt. ¢ and Neo-TB reductase activities with
malate as substrate in Ascaris muscle and ovary mitochondria

O: uptake Cyt. ¢ reductase Neo-TB reductase

S.A* % Stimu.** S.A. % Stimu. S.A. % Stimu.
Control 2.9 100 0.81 100 0.009 100
Muscle Pi 8.7 300 2.03 251 0.029 322
As 10.5 362 2.03 251 0.026 289
Control 0.74 100 0.005 100
Ovary Pi 1.88 254 0.010 200
As 2.37 320 0.008 160

Additions

O: uptake: Malate 5 mM, Pi (Phosphate) 6 mM, As (Arsenate) 10mM
Cyt. ¢ reductase: Malate 10mM, Pi 3mM, As 3mM

Neo-TB reductase :
* S.A.: Specific Activity
O: uptake : pl/hr/mg protein

Malate 10mM, Pi 3mM, As 3mM

Cyt. ¢ reductase: mpmoles of cyt. ¢ reduced/min/mg protein

Neo-TB reductase : 40.D. s3/min/mg protein
**Stimu. : Stimulation
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Table 4 Effects of Pi and As on O: uptake, Cyt. ¢ and Neo-TB reductase activities with
fumarate as substrate in Ascaris muscle and ovary mitochondria

O: uptake Cyt. ¢ reductase Neo-TB reductase

S.A.* % Stimu.** S.A. % Stimu. S.A. % Stimu.
Control 3.2 100 0.41 100 0.008 100
Muscle Pi 11.1 347 1.35 329 0.021 263
As 12.2 381 1.13 275 0.021 263
Control 0.97 100 0.005 100
Ovary Pi 1.46 151 0.009 180
As 2.02 208 0.009 180

Additions

O: uptake: Fumarate 5 mM, Pi (Phosphate) 6mM, As (Arsenate) 10mM
Cyt. ¢ reductase : Fumarate 10mM, Pi 3mM, As 3mM
Neo-TB reductase: Fumarate 10mM, Pi 3mM, As 3mM

* S.A.: Specific activity
O: uptake : ul/hr/mg protein

Cyt. c reductase: mpmoles of cyt. ¢ reduced/min/mg protein

Neo-TB reductase: 40.D.s30/min/mg protein
**Stimu. : Stimulation

a) malate (10mM) 2®HE L LBA, I bav
FU 72X % cyt. ¢ BITOHEFEMIX, #90.81mpy moles
of cyt. ¢ reduced/min/mg protein T&HD7z.

O cyt. ¢ BIUIEMIX, Pi (3mM) X As (3
mM) THI2.5fEREIh.

b) BRI F= v FUTIC X5 cyt. c BILOIEN
i, I b v RY 7 LREREBETHOR.

Z OEMIZ, Pi(3mM) TKI2.5(%, As (3mM) T
b3 RS iz,

4) Neo-TB EiTiEtE

a) malate (10mM) Z2EE L LBRE, HIbrav
FY 72 & % Neo-TB BT D HiHMHX 5 40.D. s
0.009/min/mg protein THD7z.

ZoEME, Pi(3mM) BXU As(3mM) THI3
fERESh.

b) BMEI b= FY7icX3 Neo-TB BiLO HiE
Hix, HI b2 RV T70R Y Tholk.

Z oiEMEE, Pi(3mM) BXW As (3mM) T%h
Eh2, 1.efERESh.

(E) fumarate OfFE X O IIEI b= ¥ ) 7ESE
W

1) O: uptake JFEME

fumarate((5mM) ZH'E L L7254, I b= Ry
T X B RH2FD Oz uptake D HIEM:IIHI3. 2p]/hr/mg
protein THoO7z.

ZoEMIE, Pi(6mM) BXW As 10mM) T#*#
Zh#3.5, 3.8fHEHES NIz (ULF Table 4 BMW).

2) cyt. c BIiEME

a) fumarate(10mM) 2 HE L L72HE, HI =
YFUTIZE B cyt. ¢ BILOHIEMIZHI0.41my moles
of cyt. ¢ reduced/min/mg protein T¥ho7z.

Z D cyt. ¢ BILIEMIK, Pi (3mM) BXU As (3
mM) TERZThH3.3, 2.8fHEHEE iz,

b) FFEI Fa v FU T3 cyt. ¢ BILO HIEME
X, B b FY 7o 2 R,

ZOEMEF, Pi(3mM) BXW As (3mM) TER
ZhHIL.5, 2.0f5{EHE S hi-.

3) Neo-TB #Exi&Ett

a) fumarate (10mM) 2HE L LA, 51 b=
YRFY 7 X % Neo-TB it d HiEH: X 40.D. 530
0.008/min/mg protein Th-D7z.

ZOEME, Pi(3mM) BXU As (3mM) T%*h
FhH2. 6f5EES .

b) UEI h= U KU 7z k3 Neo-TB BT HIE
Mi%, 40.D. 53 0.005/min/mg protein T&HD7-.

ZOEMX, P1(3mM) BXW As (3mM) T*h
ZHAIL.8fERES hic. .

(F) malic enzyme 3 X' malate dehydrogenase
EMICHT 2 P BXU As OB

malate 2FE & L72A D340my DUELEED#IN %
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0.7

0.6

0.5

0.4 ot o

0.3 o a

0.2} <"~ Control (Malate 7.5mM)
4 —o—: Pi 4.5mM

0.1 / 24 --%--1As 4.5mM

0 1 1 ] 1 1 1 1 1 1 1 1

1
20 40 60 80 100 120
Incubation time (sec.)

PP
_—

Absorbancy at 340 mu

Reaction system

Treated mitochondria 0.9mg protein; Malate 7.5mM
NAD 0.7mM

Medium : Sucrose 0.25M; Tris-HCI buffer 20 mM pH7.4
Bovine serum a]bummO 15%5; EDTA 1mM
MnCl, 2mM; Rotenone 0.07mM

Total : 4.5ml; Temp. : 25°

Fig. 5 Effects of Pi and As on malic en-
zyme and malate dehydrogenase
activities in Ascaris muscle mito-
chondria with treatment

BELLT, I =2 FY 70 malic enzyme Bk
U malate dehydrogenase {H1EiZx32% Pi 838X W As
DEBRRET L.

malate (7.5mM) ##E & LGS, HERARLE
ra KU 7iZ X 5 NADH &t @ HiE#ix £90.84
pmoles of NADH reduced/min/mg protein T % 2
.

Z OiEMERZ, Pi(4.5mM) BXU As (4.5mM) TH
40%fHEIh7z (Fig. 5).

z %

THHEEI b2 U R Y THEE A & VBB T B3I,
x4 DK (carrier) OFENHALMIT S TH D
(Chappell & Haarhoff, 1966, =#f - /NH, 1969), FE
BB DFHEBIC E WL TiX, dicarboxylic acids, tricar-
boxylic acids, 2-oxoglutaric acid ® 3f&® carrier ®
FEMEH S TW 3 (Quagliariello et al. 1971).
TDX 57 carrier THLUCERICBIL TEP Y The{,
ZORBFHCLEELFEHERL TR LELDBNT
w3 (BFb, 1969).

EEOIX, KCEROR LIFETIXEDEFLERD

BB IO Y VR b EITR W TE LNERNE
OB LEHALNLCLTE BD, 1973a, #k -
B, 1973). 22T b LEMOFEE D, WILBMIcE
3 LARICIEE BRI B 2B REAEIC L BE L
TWB7R b, f LIRRICIIT 5 PRIE OEEEIC bR
DFPLERPTZDONZDTIRARVWRLEZ, K
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Cytoplasm Mitochondria
Glucose
| 0
PEP ity
| NAD  NADH—|The Electron Transport SysteTlfQ Cyt.c
0AA o
| Neo-TB
Malate Malate Pyruvate
- — I— I

1 I i
Scheme 2 A possible site of Pi stimulation
on malate metablism in Ascaris
I : Acceleration in malate transporting sy-
stem of membrane
I : Activation of malic enzyme and malate
dehydrogenase
I : Stimulation in the electron transfer ac-
tivities
{770l
FANDHE LFT £ (Kikuchi et al., 1959, Seidman
& Entner, 196174 ¥), AERTHHI+raryFITT
X succinate, malate, fumarate 3 X (8 NADH 7)§R¥
WEE LY 5B LRBH LN (Table 1). 22
O: uptake, cyt. ¢ BEILEMR X Y Neo-TB ;57:(%}
EIRELLT, ThbORREROHI LIRS I |
a2 v R Y 7EEEHIC O\ TR 2L 7.
malate X fumarate ZHE & LB E, HI b
2 FY 7z X% O: uptake, cyt. ¢ 3 X Uf Neo-TB
BICIEMEIX, Pi BXOY As TEHICE#E I - (Table
3, 4). ZoOREDROBFLLTE, OIrarF
U7 O BEEBO (£, @ malic enzyme 8 X U
malate dehydrogenase X U'® NADH 225 DEF&
FEROIEHALD 3 EEZ BN D (Scheme 2).
malate 3 XU fumarate (I I b2 FY 7T fu-
marase (Saz & Lescure, 1969), malic enzyme (Saz
& Hubbard, 1957) % % \ i malate dehydrogenase
(Zee & Zinkham, 1968) # 4L T pyruvate % 72 i
oxaloacetate 2t & B85, NADH 24 UEFfE
FOEBLRBIENMONTVWS. LELHI bay
K'Y 7 @ malic enzyme 33 X' malate dehydrogenase
EHEX P B XU As Tl &h (Fig. 5), £7« NADH
Neo-TB Eiigthix Pi TR Shiahrof (Fig. 3).
L7232 T Pi 8 X O As Z@RWVWLGEIC 5T 50
Tix7e L, @QIZBIF B malate 3 LU fumarate DEFH
BEEETsbDEELLNS.
malate 33X fumarate DPFAIT L -3, succinate
RSB L LA, O: uptake 38 X UF Neo-TB EILIE
PEE2 2 058, Pi BXV As ORENIZLALERDL
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e otz Lal, cyt. c BIoiEHEEX Pi H 50
As THRILEC BEshiz. 20O Pi BEW As LC‘J:
HIEEDREE, BH I ba v P TEAEES AR,
% L7z (Table 2). Th b OFERIX, succinate Dff
I bz RV 7iEEBM X malate 3 X O fumarate X
VA THEY, B2 Pi BIW As i2x L TOEREHE
Whlnwh YOMELZ R L. LB 2THI b F
Y 7ETIX succinate (% & < IZ Pi 72 ¥ @ activator
DORFERL LTHEET 5% L malate 72 & LFPIOB
BOWHC X VEBT 5005 L.

EIEI b= F Y 7T malate 8X O fuma-
rate B L L72E A, cyt. ¢ BX U Neo-TB EICHE
Mix Pi BXV As TERHIEES N/, LAL suc-
cinate #HBL L7-H4, Pi BLU As T cyt. c iE
TTIEMEX 8% 513 ¥, Neo-TB BEiEMIX Mflsh
72, L7eh2T, BRI M= v F Y 7 Tlid succinate {%
Pi 2 ¥ D activator ¥ LEL ¥FIZHFBBTHI L 2R
LT3,

L Z A TEE L 3IC TCA cycle HREIRBIEEDY
VIBLR S & DRIz oW TS L7z, % LT malate
B L fumarate IFBLIVIEI a2 FY T7ToOWT
NTLY VEMEEE L LTEETH ST L, LiLsuc
cinate I TIXY P ELEE O fHERE L TEETD
325, P CIIEA SEERSOBKENCTERNT
LETRE T BERELE bk B, 1973). ZD XD
IZ succinate {¥, FBLICIEI b= FYITREBW
THEHMCRR 2 BREZEC TR L0 LEX LN, £
DRE|DFIEM succinate DFHICE F 5 FiEtEOH
ELROTHEDbRIZOND LA,

2&I1Z NADH O ba v FY THEFEEEIZ > v
TR L. ZORE, SUE0I = F) 708HE
I 6, KERUEEZ S IF 2 I ba v FYT7TO O
uptake 1347 3 fic#59% < (Fig. 1), NADH Neo-TB
BICTEME D EERALEZ S T T Y TR LM
(Fig. 3). %7- NADH cyt. ¢ BuTEMEX I b2 F
Y 7 AR R 13 Y 2T 2 LT X ) O lIEKR
¥ 2 fEicHEm & h, L2b rotenone 38 X UY antimycin
A T AREHLIED OIS X Yok (Fig. 2).
Zh o DFERIZ, NADH 23HELE D %5-& (Lehninger,
1951, Kobayashi ez al., 1966) L[FfEIC #53 b= R
YTEEFZBBTEARNWT LEHARORT E L biC, ER
I =2 FYT7IZd antimycin A 72V L rotenone
I PR X OVRRZHE o 2 881 » NADH cyt. ¢

(14)

reductase {EEDHFEEETT LD TH 5.

R, BlAMIICIWTS, HILBMORE LRI,
J&iz X % compartmentation 3 X O\ EFEIBIC B1F 58
W E ORBREOBERDOV L DI 22TV B RIFEMS
TRRENZ. DWTIh b OHRIE ORGE B
FUIRRIZ BT 2 BT REROBE RV LIWEITBIT %
EEOEBREEZ ML TNWEZ Ll 2RI L
NTET.

5

£

1) malate 3L fumarate ® I = K Y 7R
FHEMEX, Pi BXU As TEHICEES L.

2) succinate O I b= FY 7TEZEED Pi B
I As TSNz, T4, malate B X fu-
marate {2 5 Pi BIW As x5 3 KFEMHITD 7
»oTe.

3) JEI b= FY 7IZBWTIZ, malate BL O
fumarate DFBBIHFI P FY 7 LFEEE Pi BX O
As THEHIC (B SN, succinate DFHBITIFEL
53 e ot

4) NADH 3 b= v RUTHEZEZEL L L1
Tz.

D EE X FAL2E AAFERFELERE THEL
7.
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Abstract .

THE INFLUENCE OF OXYGEN PRESSURE ON THE SURVIVAL TIME OF
ASCARIS LUMBRICOIDES SUUM (5)
ON THE TRANSPORT OF RESPIRATORY SUBSTRATES IN ASCARIS
MUSCLE AND OVARY MITOCHONDRIA

E1icH1 HAYASHI, KazuyUkli NAKANISHI AND MAMORU TERADA
(Department of Pharmacology, Shizuoka College of Pharmaceutical
Science, Shizuka, Japan)

The effects of phosphate or arsenate on the electron transfer activities in Ascaris muscle
and ovary mitochondria were investigated in this report. The results obtained are summerized
as follows.

1) In Ascaris muscle mitochondria the reduction of cyt. ¢ or Neo-TB and oxygen uptake
with malate or fumarate as substrate were markedly activated by phosphate or arsenate.

In case of succinate phosphate or arsenate also activated these electron transfer activities.
These effects, however, were not detected in the muscle mitochondria disrupted by freezing
and thawing.

2) In ovary mitochondria, the activation in electron transfer activities by phosphate or
arsenate was detected with malate or fumarate, but not with succinate as substrate.

3) Malic enzyme and malate dehydrogenase in Ascaris muscle mitochondria were not
activated with phosphate and arsenate.

4) NADH Neo-TB reductase activity was detected only in the muscle mitochondria dis-
rupted by freezing and thawing. The reduction of cyt. ¢ with NADH as substrate was also in-
hibited by antimycin A or rotenone only in the disrupted mitochondria.

On the basis of these results, we may be able to draw the following conclusions.

1) The transport of malate, fumarate or succinate into Ascaris muscle mitochondria are
facilitated with phosphate and arsenate.

2) In ovary only the transport of malate or fumarate into mitochondria are facilitated
with phosphate and arsenate.

3) NADH cannot penetrate mitochondrial membrane in Ascaris as well as in mammals.

Finally it is suggested that the difference in the electron transport system in Ascaris
muscle and ovary mitochondria may reflect in these findings as to the transport of respiratory

substrates.

(16)





