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Tohitz.

BEDARPI BT 5 BRBIHBRE L, BRO
EHAZ2RLTVAEDY Chitd->T, =bv VY73
CHENEOWERINZ ORI LE B 1t L BBE S
ha CoL3uERENPS, =bev7 I EoR
BIERMFEOREIL, EESMELBbh 3.

EFZ, BMEHAPBERZRAETIFHODIo%

1491

BAEMT, in vitro KEVT, = bV 7D
T3y Ry FEIKNT 5 BEER2RSL, 2~
SOHIR /- THET 5.

EEbEl B & ERT

FFghar Py 7O0HE

RE 200g FIEDO KLY 9FRT 5 b o2
H U, Hogeboom Schneider & T2 ha v F
) 7 RSEL, DE#%, 0CT, 0.25M sucrose,
3m M Tris-HCIl buffer (pH 7.5) ic&iBL 12 %
D% KRITHEU 12,

AW O TR

N-Nitrosodimethylamine (DMNA), N-Nitroso-
diethylamine (DENA) i, Fnytstiseslstsemsay,
N-Nitrosodibutylamine (DBNA) 138EE{LAREY ,
N-Nitrosodiphenylamine (DPNA) 3 F15¢ &tk
PzhZhAV, MENEERRTF V7 VD
— WITESIR L, 0.05M ~ 1 M EFRDNAE s R D
R =AML, AR LT

B Y B LS D RIE
G (0.15M KC1, 10mM  Tris-HCl buffer-
pH 7.5) 3.5mlAriz, Vo 2mM, : b Ky 7,
IR #2 Na-succinate 4mM 2EML, #0OTK
IGRAD= k7Y 7 8 OBRKBES50.05, 0.075,
0.1, 0.17mM EFx & /32 & 5 HEBK2R/ML, X
512 CEEFEBADPO. 26mM 2450 ¢, REIGE
BE25Cic 1513 5 RUGHK AR OIS TEBE AN B & 2 4 L /X
= -BERER KR 2RHCT, S8
ELT.

MK EFRSEGEE (R. C. 1.) X0 ADP/O lhost&E
i3, Chance, Williams 5 DFEE"Y TiF/5 - 12,

K+ dRIE

SGHR (0.25M FEMs, 10mM Tris-HCl buffer-
pH7.5) 3mlic g ha v FY 72EINL, $BOTR
ISERAD=re 7oy, 1mM, Er, REBE
L72B & BEBREEMAT, GEE2TIcHN
T, RIGEAICER LT 28K % 5 Y & LB
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(Beckmanft) %\ CERHNCHAIEL 12.

EERER

TR Y 7OBRENY BRGNS 5 =
e vy I UHEOER

b FY 7O Y »EBHLRIGINY T 5 =
e vy R VEOERZRET A 120, RISKPO
AEFKAREZ0.1TmM &L, F b3 FY 70D
FREHILE T A2ERE= bV 7 I VEDOER 2K
HUNLER? Fig. 1 WRT, ¥, MR, AEOB
BlCERTAIF AT VIR, RIGKAH DR
RELH90.86% L 725 X 5FRMUIZ6 DT, T ha
v KU 7k, [ERSHERFEMEE (State 3/State 4
15.0) BRI Fig. 1 2686 hamL, = hoy
FILREMUIZSDIZ, WITh Bz,
State 4 [IFlk % FRH X &, ADP/OHZET X ¥ A0
HRVERAZET A EBED LIz, TDHE, R
C.I. DAF», ADP/O & b $ B BRER TN
BESEWC EBBH LA, ZhigR.C. L. 215
BLLT, ROBEZTE-T.

C DI RVER 2 9 5129, RinL 12E3ED
BECL IR AMEEZRD 2 &, Table1 DR
P18l CORERD L, = e v T I I{EBAER (0.2
mM~ 1mM) 20T, FFE bz > kY 7 OFIEEE
migBic L, BETOMERE2TRL, ZOEEEA
}3, DMNA =DENA <DBNA <DPNA DIEIZ K ¥ <
otz. TOWEMI, Chs{bEYoKBICRET
B9 5. gTizbb, (LEMOREHEE L{—HT2
ZEMTRRENT.

Table 1. Effects of Nitrosamines on the

oxidative phosphorylation of
mitochondria.

Compound Respiratory Control Index

Control 5.00

DMNA 4.95

DENA 4.68

DBNA 3.65

DPNA 3.59

F1, 2 haLRY 7B L BILRGIK
Ta=buy7 I VEOBRER L, RNFEOR
& DEBRICO S BREF 2 1T/50, Fig. 2 DR %1E
1. T DkERb 5, DPNA K L ODBNA, a0
HIGVER DS, MEERMNE & bIREL (HBRTHDIC

B E

shl., . DMNA 5 & *'DENA I, BlIEL - EE8GEA

(0~15mM BIR) T3, BELBVERIRIBA K@D
bhisd -1z, ¥1z, DPNA, DBNA OpidtRvem
1%, 0.1mM 5 0.2mM OEEHH oA
AT EMBH LN

ThaACFRYFIRHT A= by 7D K i
HYEA

= kw7 i ARDPNA, DBNAIX, 2 havF
) 7O FNF-EPRICH L, HERER2RT
LEMIEHOoN, T har R FERICHT A EEE
A2ETACEBRB N, COBERAKEY
WBET a0, T har k) 7EO K Xgtkiox
TAVERA2HEMREI L, Fig. 3 DR 251z,

Z DR 5, K+ X DPNA oMtk - T
mb# <, DBNAZRINUIBE s BETRD bhic
43, DMNA, DENA BSimoB&icsB Tk, 1mM
BE TI3FA Y RY S hizh - o, KHEtHaas ol
fog, T har Ry 7OBMEEY L BERIGICHY
ARAERYERDIRM & B { —BL T 5.

K+ EHVER O BEEIKTYE %2 DPNA 36 & ¢f DBNA
IOWTHE 217754, Fig.3-(B), Fig.3-(C) D
HER21E, COEN»S, DPNA Gi 0.5mM £ L,
¥ 12DBNATIZ# 2 mM Ll E DI B8V TK
DECERINA T EAD LA

Control

Ethylalcohol

Fig. 1 The effects of

the oxidative phosphorylation of rat

nitrosamines on

liver mitochondria.
Experimental conditions were described in
method, except that the concentration of
nitrosamines was (.17 mM and that of ethyl
alcohol as control was 0.86 percent.
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Fig. 2 The effects of nitrosamines on the
respiratory control and ADP/O ratio
of rat liver mitochondria.

Experimental conditions were as same as in

Fig. 1 except that various concentrations of

nitrosamines were added. Respiratory control

index (RCI) and ADP/O ratio were calculated
by the method of Chance and Williams'

% %=

T bR 7T OBEE Y L BRILEIICN T B
HEVEMA X, DMNA=DENA<DBNA<DPNA DJIF
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TEOHETEE I {FETA.
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¥, Pz EOIERARRBESE M ChA0
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Fig. 3 Release of K* from mitochondria by
treatment Experimental
conditions were described in method, except

with nitrosamines.

that the cocentration of nitrosamines
1 mM in (A) and B) various concentrations
of DPNA and (C) various concentrations of
DBNA.

was

—HEBRIGE L 0K KEEICET 2= bo v 73
CHEOERERE L, UTOME2E. -

1) DPNA, DBNA i, {EEEER (# 0.2mM &
W) wBHT, FTrar Ry 7088 o B
HEeefHEL 2.

2) DPNA, DBNA X, T h2r K Y 70BN
) ERMER ISR AL IRVER A, BAEEM . &
bILEL (BRI 50icxtL, DMNA, DENA i,
HIE RSP (0 ~15mMPAHK) Tix, BidtmVvem
13FRA LB bz~ 1z, #1LC, DPNA, DBN
A OFALEVEAIZ, 0.1mM 55 0.2mM DA
TRBIKEART A ENED LN

3) T raILFY 7RSO K #HIZ, DPNA,
DBNADFINC & -» THE shiz. KicDPNA DR
e & 2K IZERD - 1. UL, 1mMoOEE
MDMNA, DENA Tit, K*#H 38R shizh -1
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Effects of nitrosamines on the mitochondrial membrane
Kunihiko IsHII
Department of Public Health, Okayama University Medical School

(Director : Prof. Masana Ogata)

In order to clarify the biological toxities of nitrosamines, the effects of nitrosamines on

the biological membrane, especially on the energy transfer reaction and on the K* compart-
mentation of mitochondria were examined.

1)

2)

3)

4)

5)

The results obtained were as follows;

DPNA and DBNA uncoupled the oxidative phosphorylation of rat liver mitochondria at
the low concentration (about 0.2 mM solution).

Uncoupling activities of DPNA and DBNA to the mitochondrial oxidative phosphorylation
were increased in accordance with the increase in concentration and showed a remarkable
increase within the concentration range from 0.1 mM to 0.2 mM solution.

The release of K* from mitochondria was induced by treatment with DPNA or DBNA,
especially was accelerated by DPNA. However, it could not be induced by treatment of
1mM DMNA or DENA.

The order of K*-release intensity induced by nitrosamines was corresponding to that of
uncoupling activities of nitrosamines.

In conclusion, it was recognized that the functions of mitochondrial membrane were
damaged by nitrosamines and their injurious effects were influenced by their chemical
structures in the order of DPNA, DBNA, DENA and DMNA. This suggests that nitrosamines
may have injurious effects on the function of the biological membrane, as well as their
already recognized effects of carcinogenecity or liver injury (liver cirrhosis).



