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1. Fzbarrn7 (M) o458k
REH200gDF> ) 27FRT7 v b (#) &N
Hogeboom, Schneider #'? #W#EZ L 52559
2 & 0B Mt 2548 L, 0.25M sucrose, 4 mM
Tris-HCl buffer (pH7.4) BB L ERIZHL
2. Mt EADERIT, FMFBTNT I v 2 EH#
& L Biuret 32 I X W#RIEL 72,
2. I bay k) THREEDORIZE
0.15M KCl, 10mM Tris- HCl buffer
(pH7.4), 5mM MgCl,, 10mM phosphate
buffer (pH7.4) X B3 RIGH#IC Mt (2.4mg
of protein/ml) %#%&&L, 25C CTHEHL 255
MHREHE 5mM  succinate (suc), 5mM g-
hydroxybutylate (8-HB) ¥ 72 i 5 mM
ascorbate+0.1mM N, N, N’, N’ tetramethyl
phenylene-diamine (TMPD), chlordane, 0.3
mM ADP #JEXR#ZML T&£2%#3.5ml &L,
BEBHRBENELE /NS —RIBRER (1
KAL) #HWT, EEICEERIE L /220,
3. MHEEAHEED 7 v T > DEENRIE
0.15M KCI, 10mM Tris- HCl buffer
(pH7.4), 5mM MgCl,, 10mM phosphate
buffer (pH7.4) X 953 BIGHIC Mt (1.6mg
of protein/ml), IFFREE L L T5mMsuc, 5
mM #-HB #7213 5 mM asc+TMPD %2 &z
0.02mM DNP % finz ¢k %2 B L, & chlor-
dane # @l CHEHFERNELEREL 72,
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4. BERELEE: b o> F) PRTOFE

Mt BEE 2 He L %d5, 248 Sonifire

(Bronson) iz & N BEHALE L KB FOLH 2
& & 30000rpm TLOATELE L8, EBRICZEL 72,
NADH-cytochrome C reductase |3 K Ji5#0.15
MKCl, 5mM MgCl,, 10mM Tris-HCI buffer

(pH7.4), 0.02mM cytochrome C " hepta-
chlor #hu#% 34 incubation L, 0.1mM
NADH ##Z® & L T550nm T cytochrome
COBILE BT 7NE— LN ET+Hw
T#I5E L 72. NADH-DCIP reductase |2, dich-
loroindopheno! (DCIP) ?:&7C # 600nm THIZE
L7z,
5. & B

trans-chlordane, cis-chlordane, heptachlor
FFISEASE D B % BV, ethanol 12 i#B L TE
Bzt L /=, ADP, NADH, cytochrome C(type
1) it Sigma HHE& %2, MOREIZ T~
LT = LE VAT
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1. MREZHD 7 0T ERTDE
Table 1/25mM pg-hydroxybutylate, 5

mM succinate # %\ 5mM ascobate+

TMPD % % 1L F N IFREZ I v 7R, 50uM

" O x B

trans-chlordane, cis-chlordane & ¥ heptach-
lor 2L 72 EDIEE~DHEEZRLI2LDT
b5, #iEIL control I2xtT 5% TH 5, Table
1 58ELp L 5z, WIRIEEH ascorbate
DA state 3 MPIE, state 4 MHRICEREE
5 3 %h - 72, B-hydroxybutylate D&t
state 3 MR % RoRPHIf] L 72 4% state 4 FRIRIC
BW iR ELD A b L7 - 72, succinate %1
RHE & L 723543, state 3IPIR, state 4 I
RO E % ¥NH L 72, K2 state 3 IRIRODHIH]
L NECR LN, & chlordane MID{ER®
H#EE Tid trans-chlordane #* cis-chlordane &
heptachlor |z b5 - 7.
2. FIRBAE LT 2 BIHEREE L 7o LT
ERG & DER.

MREE & LT A-hydroxybutylate, suc-
cinate, ascorbate # f\v>, DNP TR % BIiK
L 14342 trans-chlordane, cis-chlordane,
heptachlor # # N #FN50uM 7ML CAERE
NHBEEZREL 2, Table 232N 6 N{E
% control %% 2% & L % chlordane T
FEDLNTHE, ZOEPLHELLL LD
iZ, ascorbate #IFRFEHEICHWI2EEITI,
% chlordane & L ZHEE TR BEHFRZNED
HHIERIZED 5 L% & > 2. @-hydrox-

Table 1 Effect of chlordane-components on mitochondrial respiration

B-hydroxybutylate succinate ascorbate
experiment

state 3 state 4 state 3 state 4 state 3 state 4
trans-chlordane 80 108 37 72 100 100
cis-chlordane 89 100 45 70 100 100
heptachlor 95 100 47 70 100 100

Values are expressed as percents of control

Table 2 Effect of chlordane-components on DNP-released respiration

trans-chlordane cis-chlordane heptachlor
substrate
50uM 100« M 50uM 100 M 504 M 100.M
B-hydroxybutylate 100 94 100 98 100 98
succinate " 45 33 46 41 45 42
ascorbate 100 100 100 100 100 100

Values are expressed as percents of control
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ybutylate #IFIREEICHWZELS TR, &
chlordane & & ¢ 2 L HFWEm 2 &L 72,
Succinate #MRFEZ I 2EAT, HBE
{RFHNIZ & chlordane 3R CHIHIL, 20k
FIRREE BRI ) ~ BMLBUBRE L R & 5 ic
trans-chlordane #* cis-chlordane & heptach-
lor I2l~E H L b,
3. Fig. 11 heptachlor HEFZER~NIE
A% NADH %#EHICHAWTE Mt BFTo
cytochrome C, DCIP M@ T~ NDELE % FH~ 1>
LOTHBE, ARIRENS L 512100 uM B
& heptachlor Ti2 NADH iz & 3 cytochrome
C, DCIP mETAER % b § 2 ikl § 2 @ m o
Rons,
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V3, Mt DEREEY ) B UGS I 2 REERE
N EFEEME, HEEBI ALY &
HHEIC KRR NS D, ZORFRULTLLE
5T, AEBRIZ B v~ 72 trans—chlordane, cis
-chlordane, heptachlor @ Mt |23 Li35 %
{22 succinate #IFIRIEE I L 2854, b
BEKEBE T state 3 FRIRE & UF state 4 IFIR
FHHI S & 5 2%, #C state 3MPIRDETAFE
L& o7z, #H 6048 12 L g, chlordane
REFEEREN S N—TICHEHENL, 2D
Z X3, trans-chlordane N{ERE TIHEMHIZ 1L
72 state 3 W RIRAT DNP CTHEBI N 555 500
uM TS N7z 120ki: DNP THREE LTI
WL EVERA DD 5 Z &b L HERI S50, trans
-chlordane, cis-chlordane, heptachlor ff§ T
VERBEIRT TICHESN TN LM, ZNHE
By L LE LERBEI N,

AL ) B EG TOFRIEE DEWIC &
% chlordane FHSNIERANZEIZ-DWT suc-
cinate, g-hydroxybutylate, ascorbate % F\»
THeET L 7285 8R, succinate DEAICHIGIAE L
72, p-hydroxybutylate #3413 state 3
MEIR & 2 (S HDHI L state 4 MRIRIC I3 28D A
Lt o7z, &5, ascorbate DFAICTIT
state 30R0R, state 4IEIREH 612 L BEH A

100.%“\2
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— O — NADH-cytochrome C reductase
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Fig. 1 Effect of heptachlor on the reduction of
cytochrome C and dichloroindophenol
added to NADH of submitochondrial
particles
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W& % 0] L 72 4%, ascorbate i & \» Tl state
3 FRER, state 4 IFROMMGHILFS b b - 72,

Z 115 @ chlordane 1bA4R% Cid, trans-chlor-
dane %7 cis-chlordane, heptachlor i Fb~Ggv>
PHIER 2 R TR A b L7z,

2 . DNP ##BUIFR~ RS | trans-chlor-
dane, cis-chlordane, heptachlor i succinate
TOMBIFIR %58 R L 722, 246 chlor-
dane 1b&4i3, B-hydroxybutylate ?Iflk%
HITHICHEIL 724, ascorbate DERIRTIIHN
FlIERH LN L d - 72, TN 5D chlordane 1k

X

A X B

&R T3, trans-chlordane #* cis—chlordane,
heptachlor iz & WINGI/ER 2 R ER A A
bz,

3. B3 oy F)TRTF~D7E | heptach-
lor ix NADH iz & % cytochrome C, DCIP &
BICE b T i il T 2 mbs & s s,

Afge#pichiel), HREL 2HEE, B8

R % B - 72 B L RS R TR A 7 IE A BURIC R E DR
FErRLET.
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Effect of chlordane on rat liver mitochondrial respiration
Fumio IzusHI
Department of Public Health,
Okayama University Medical School,
Okayama 700, Japan
(Director : Prof. M. Ogata)

In attempﬁng to clarify the toxicity of chlordane, its effects on respiratory activities in
hepatic mitochondria and on electron transport in sonicated submitochondrial particles were
examined.

State 3 and 4 respiration, and DNP-released respiration were inhibited by chlordane
compounds, with the ranked degree of inhibition was in descending order being, trans-
chlordane, cis-chlordane, and heptachlor. The inhibitory effects of chlordane were more
remarkable in the presence of succinate as a respiratory substrate than in the presence of
B-hydroxybutylate or ascorbate. Heptachlor also decreased cytochrome C reduction by
NADH-cytochrome C reductase. The results suggest that chlordane does not seem to be a

specific inhibitor such as cyanide, rotenone, or antimyein A.



