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1. RF FERICHCZREILSTRERRLH
Wiz, A F 2744 4 (Cd*) 13 CdCL (FNFEAtsR)
AV, AR 2ng/mENERIC L B & ) ICHR
B 7z, KERA A > (Hg?) i3 HgCle (FIfeAtZE) #
F Cd>* RIBRICFRRL 72,
2. 8% FVavRTo ol (KE120~160
g) RV, BREKFIELRETT 572612, 2.5mg/
kg, 5.0mg/kgor Cd %5 Bl & 4 152, 10.0mg/kg
DIFERIZ 6 B0, MBEIBHFIOTOEIBEEL
72, F7:Mg? OMRERET 500, Mgt s
ik (ZhExREE L) 460, Mg ks
RO Ca* b8 (InEEREE L) 660,
Bz Hg?* 4k 58 4 ], Mg g5 kv He?t %5
B AT 5T 7,

RICRBFHELEREFTT 52002, Cd %5 285H
BAGl, ARREEEABIOOHIT,
3. 53 AL Cdr, He?* sz MmN
®EL, 28/, 48fEICT o FEEEAL, B,
BEid L ERICHLL, Mg 8id MgCl
(250mg/kg) (EEAIEKELI0mg/me) % JEIER
#E5L, FoEbIc Cd2 He? iEm & BiEmic %
Sl MEECIIEBRIEKLHRS L.
4. It FYVToNE B, BIbaFIT
{3 Hogeboom, Schneider /H%5iE0c L ) i@ L 72,
FFzbask)7i20.25M Sucrose, 4mM Tris-HCl
buffer (pH7.4), 0.lmM EDTA T#HEL, &8
oo & ) EDTA 2w 2iuc &L, 0°C TR
F, ERICHLA. I b2 F)Ti20.25M Su-
crose, 4 mM Tris-HCl buffer(pH7.4), 0.1mM ED-
TA, 0.1% Bovine Serum Albumin # T4 L, &
#EQIC B L ) EDTA 2BV BIc &L 7.
5. Egiksy) > BLRIGRIE RKG#0.15MKC], 10
mM Tris-HCI buffer (pH7.4), 2.5mM potassium-
phosphate buffer (pH7.4) Hic 3 b2 F)T%
#winl, sodium succinate 5 mM, sodium ADP0.3
mM#&ZHEML )~ EBALFR %274 b, RIGHET
DEFHFIIEREE(BKILE)Z B TRREIC
8L 7z, RUBE®RS. S, FULREIL25C TiTh »
7z, 1REFAERE (RCI), ADP/O oIz kEY
DFEICEL T,
6. hFITLDGH K, BibarF)Tonrn
F3woiEMMTIcBL T, 525754 SAST727
BHBFREF RO ERL .
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Cd iBEfIE & BIRFIC, £ Mt DEE{LAY) » Bk
it b RET L Talz, £niER%E (£1) (1)
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S gk & i kR EEE (RCI) &y ADP/OL:
AU LRI IRARIBIC 4 » T 2 EAEDH Lz,
—75 % Mt i RCI B tr ADP/O KT i32.5me/
kg & 10mg/kgDHEH TIZITIC Hel L TR ThH - 72
Kic (F1) nEFE2EICL T, FHERBICHIT
B, B Mt OEEEDLEZH LA ICT 201,
KEhc k5B 4r Y, Htshic RCI 24688+ 0, x
B£100& L2BANELRLIZDD (K1) TH
5, (H1) o RCI DEKTEAME L Y B SHAH 200
, BOHHYH LD L EERNZS T3 Mt DEEE
AEWEHBH LN,
b2, RBREMNER.
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Table 1 The effect of cadmium chloride given i.p. on the liver and kidney mitochondri-

al oxidative phosphorylation in vivo.

hours after

Dese of CdCl, (mg/Kg of body weight)'injected

bl Control 25 5.0 10
njection ==
RCI 6.36 £0.81 5.1710.36 4.1810.58 3.57+0:92
2 ADP/O 1.98%0.09 1.7810.15 1.6710.11 1.6210.09
‘Concentration
o Cd 53175 5211 99+ 14 1731 90
Kidney
RCI 3.60%f 0.29 2.58%+0.62 2.33:0.40 2.31120.54
2 ADP/0O 1.661 0.11 1.6310.07 1.5610.09 1.4540.10
o trati
orCd " trace 7452 15410 29129
. Liver pei 2.80£0.37
ADP/O 0.80%0.12
-cor;l':enération 200x88
Kid
4 9 Re 2.10£043
ADP/O 1.47£0.11
C:l'-lconlvalion 18 112

- ng/mg protein

(=]
(=

Percent of control (RCI) _

50 :
Kidney
o 25 5 10
Dose of CdCl,
mg/Kg

Fig. 1 Comparison of effect of cadmium on the
liver and kidney mitochondria. Data was

calculated from Table 1. 100 percent is de-

noted each control value of RCL

EERNERICENT, B Mt Mt V¢ Cd
DEERBICH L TREEIGBITRENITD
T, RERENEKRTCHRALTE -7, L9 HES
F, Mt o RCI»* 1 i 2Bl Ee bk s Ry
oy Cd RINBEL BHT 5 &, iF Mt T6.3+0.34
n moles/mg protein (n=4), B Mt T1.5+£0.28
n moles/mg protein (n=4) &%), BALHICH
Mt iz Mt &0 LIRBED Cd TRIEE T2 EHR
H LN, BRTHICHED D B BEHEEDH LT,

2 .Cd RvrHg#5c & 2 Mt oA EICNT
% Mg #&n#

a, Cd #5054

a1, ERMNER

FHEEROBEATME L T, —RICEQADNS-
HE» 5L N T 5%, FHIZFICRABRENNER
T Cd, Zn NREREAEBRLIC 13 SH # LI I Mg?t#s4
EMLHBIR L T BB 2T DR EHBLY, %
I CHRERTIEERRICHWT, Cd D& ER %
Mg D0l § 20 E0 2REF L CA, FDERE

(F2) 2Ry, (F2) LV#HL»%LmL, 10mg/
kg Cd #&51c & 2 F Mt o iidbiR3% 13 Mg?t |-
I NBFELICHF I N2BHIBDLNS, /1%
DB Mt Wy Cd i8R 14 173ng/mg protein A & 74
ng/mg protein [T L T a DA EBH LN, —F
BFion Ty, B TA LN Mg Ry EH LN
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Table 2 The effect of magnesium chloride on the
cadmium intoxication. Experimental condi-
tions are described in methods, except
that dose of cadmium chloride was10mg/kg.

MgCl,
+
— Control _CdClz CdClz
LCiver
RCI 5.8+0.26 362092 5$.720,66
ADP/O 1.9:0.09 1.620.09 1.920.17
‘Cocentration
ot Cd $.327.5 173290 74237
Kidney
RCI 3.620.27 232054 23t047
ADP/O 1.820.08 1.5£0.10 1.520.16
‘Cocentration
of Cd trace 29221 3613

"ng/mg protein

Lotz
az, RBREHNEER
ERRNERICNGT, FF Mt '8 Mtionyd 2 Mg?+
HEIIELGBDHLNNT, RBREFRNER T
Efra o, BILMIEREN, B Mt 2HCTER
efTa-7:, 2ofEREY (M2) oRT. (K2)
IVHLALMC, F Mt ¢i3Cd it RCI=1.0

..‘|u|.

»*Mg?* 4T ¢l RC1 =2.7, —# B¢t Cd if
MmTRCI=1.0 (MIREZEZRL 72) 2 Mg?t LT
TH RCI=1.0(M-EHE#TT) ThH-o72., LI
Mt Tid Mg DRI ER TH - 7225, &Mt T3
Mg? DB HBD LN h - 72,
b, Hg# 5G4

Hg?*i3 Cd?** L &4 ) Mg #4803 BEL €
W WIRIRTRICEAND, KERICHWTL, Hg
DEMEPEFICNT 2 ENERTH L FWH Mt »
MEILEBR A MERTR G- & » T L858 2 FF T
WhWENBESH LN, FFTL Hg#5io k)
DR A A & 4172 RCL A Mg 2 & - T & 854
EZITTwwELRZHLNL, (R3BHE)

% -

A1 K7 LDHHICDONWT;

Cd nig#aMii Cd ik 5, H5BRUESMH
FlEich i )V ERT 2219 F - HINST T3,
BRFE DRI M TTBERR SIS £ < EiFPIciz Y
Zeuht, Bl & RICTERSC Cd AT LISATL
T8, SEINER TlE E— RIGRIEHB S i

Fig. 2 The vitro effect of magnesium chloride on the uncoupling action of cadmium ion for the liver

and kidney mitochondria.

Liver mitochondria (1.99mg protein/m¢) and kidney mitochondria ((.83mg protein/mé) were in-
cubated in a reaction mixture containing 0.15 M KCI, 10mM Tris-Cl buffer (pH 7.5), 2.5 mM

potassium phosphate buffer (pH 7.5),

5 mM sodium succinate and 0.3mM ADP at 25C, Reac-

tion volume was 3.5ml. A: control, B:CdClz (10pM), C: MgClz (3 mM) +CdCl: (10zM), D:
MgClz (3 mM),
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Table 3 The effect of magnesium chloride on the
mercury intoxication. Experimental con-
ditions ure described in methods, except
that dose of mercury chloride was 10mg/

ke.
MgCly
+
Control HgCly HgClz
Liver
RCI 5.8%0.26 5.220.42 512041
ADP/O 1.9£0.09 1.720.11 1.720.12
Kidney
RC 3.6x0.27 272017 28:036
ADP/O 1.8£0.08 1.7£0.04 1.620.06

B EERREELBCYT, BER 2RV 4E
BT 28, BMtACd BELSFLE. %0
R (F13R) 2850, 4MECTLLF Mt
NBELE Mtz L) LERICEL, Cdoak
PEBOENRBEFFTHEET L, 12
4RI E T3 Mt NIBERICFN @ LR T30
D LNz,

BE—mBRR UK, § Mt o Cd 239 5 EREH
I2oWT

Southerd, J 573 5mg/kgd Cd % 7 - b ICRH
PRk 5L, 4BREICHIT 2, B MtoP/Oko
BUEZAMEL TS, ZHICEDE, FMtOFH
B ML) LBEEIHRIAL T 5, FERICH
vWCix, Southerd, J & ¢k EIRt%i8EEN Cd % EiER
5 2O, B Mt o) RCI, ADP/Ob% )
EL7., ZofFRIZ, F, B Mt®&5#£ic RCLAD-
P/OLLA LT L T2 DB 5, ADP/O ko
BB T 3 &, F, B Mt oBEEEOMEMIZ
Southerd & DR & Ik cEmEZxRL 2z, BLIF
Mt #) ADP/O & TFid Southerd & nfER & 1
B B M ndt, BERES 4 BR%OF Mt HA-
DP/O % flET % &, Southerd & ) #HF & —F L
7. L# L Southerd L NERIZ 1 SBETE-K
GRERIC DWW TIE AT v,

—#5 RCl g CABRER L DBRERTET S
& (M1E8) B MtoBEH»HF Mt L0y, HER
DL PVEHNIBDH LN, TDEICOWT, FELW
13, RETRERICAWT, B Mt B Mt &
) FEEEBOK B HERICHN LRI E
LR LTV B, B, WHRFEEEED Cd R
BTREBRNER, B Mt2F Mt & ) EEEIE
BREH, COEERFMRTH ) Bk b lonb.
- TE Mt 5 Mt k") L{&v Cd i#ET RCI o

ETEIEVOIL, ENRTHENELBEbNS, £
ERLICRTmM, Mt icRWwTRCL & Mt N
CdiEEp LA, ZHIZHF Mt EMt o
Cd 1% i~ MAEL HEZFTHEL T, BE,
Gmaj, P¥sic k3 &, BEEN Mtz Ca?tifinsic
Mt Sz FFET 5 Mg2t—ATPase ZL 5L T
LR A L T3, 2N, BMtz G422
n#L Ca?t VB R#FBETIEICLN, Mt D
By > BILRGO AN X —2ERETI, Al
LHEFL V5T MtRic Cd2 2HDAA
TWATEEMLEETEY, JDARSERINT
ETHD, hBAINVFH %4 H Cd nEEEN
HT 5820, FRFNAIFBFELY)AINLFARA
DBEHECEVRES N, FRUE Mt 0l
ZELOBMEI;FEESINS,

Cd #5259 5 Mg Bz W T,

Cd B MIZES, L =741, a5}, =
Hr, =T NRENERIC L - Th b RBREMF S
NABIHMLN TS, Mt DEg{LEY ) » ERILRIG
IZRBL T3, Sporn® s ASEESR, @ A - =y TIVDY
Cd mBiEER 2RI T 2B 2 HEL (W5, #F
i3, RBREWNICHWT Mgty Cd#roy K+ i %
MEIT 2 ELH|EL 22, S EIXERNERICH
T Mg R E2RETL, 20#FERIZ(F2), (F
3) IR Td, @Mgiz Cd off Mt 23§ 311
HIFER 2 FIT 5%, B Mt lcxt L CTiZH0HIZR
HwE, @ Hg oBEEERICHL TLF, Bv
FTHICL MgORRIBD LN G WEEIFHMRTH
N, © @nash, Cd n#EeEeiz SH L5
2 L D EAEIESBS L Ty 2380, RBREN?,
EERANER L) REEI N,

EENTMg FHOMt oo Cd i k3 RCI &T
IRL, MR ZRTHEAIIEI2ODENEZL
%, 0121k Mg?* —ATPase 0¥ 2 (RH#i{E
BAThHsd. BiobnwTid, Mg?*—ATPase iEitEhs
BYWEINEHLN TN T, Mg2HE5ic Ly,
B Mt o Mg?*—ATPase 4N LA %2 THEIC
IYRCIDETH# &1L, Cd 2T 5 IKIRR A
AbZv, JF Mt i3 Mg? —ATPase iEEH ik
BYE 720 MgDED AL NS LHEENS,
LI—Hi3, WMt Cd BE2ELEEHEIC L
NMBIRETRTLDEEZ NS, LiEOR#k L
D, EEARCRBRENICHT 2 Cd ofEE % Mg
PHHIT 2 B/ETHLICRVEL 2,

Cd & REERHC MinEEIC L T3, Mg S0
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Oxidative phosphorylation of rat liver and kidney mitochondria
after Cd intoxication and the preventive effect of Mg
Tohoru HASEGAWA
Department of Public Health, Okayama Universiigy Medical School

(Director : Prof. M. Ogata)

Experimental acute intoxication from cadmium chloride in the rat was studied with
specific reference to change in the activity of mitochondrial oxidative phosphorylation in
the liver and kidney. Various concentrations of cadmium chloride (2.5, 5.0, 10.0 mg/Kg)
were given by intraperitoneal injection. Two hours after cadmium injection, the activity of
liver and kidney mitochondrial oxidative phosphorylation had decreased, suggesting that
cadmium uncoupled oxidative phosphorylation in liver and kidney mitochondria. A dose
response relationship of cadmium uncoupling was observed in liver mitochondria, but was
not observed in kidney mitochondria indicating that kidney mitochondria were more sensitive
to cadmium than liver mitochondria were. A single injection of 250 mg/Kg of magnesium
chloride prevented the uncoupling action of cadmium in liver mitochondria but not in kidney
mitochondria. Magnesium did not prevent the uncoupling action of mercury chloride in liver
or kidney mitochondria. The preventive action of magnesium chloride was evident in in vitro
liver mitochondria but not in in vitro kidney mitochondria. The effect of magnesium on
cadmium action was discussed.



