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A Factor of Increase of Hepatic Metallothionein Content in Normal
and Adrenalectomized Rats Induced by Whole Body Irradiation

Izumi Togami
Department of Radiation Medicine, Okayama University Medical School

Research Code No. : 401.3
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Hepatic metallothionein (MT) content was measured in normal and adrenalectomized rats after the
whole-body X-ray irradiation (20 Gy). The concentration of hepatic MT was increased 4 fold at 7 days
after adrenalectomy as compared with normal rats. In comparison between adrenalectomized and
normal rats, the radiation-induced increase of MT content were nealy equal. From these results, it is
concluded that the involvement of endogenous corticosterone in the radiation-induced MT synthesis
dose not appear to be of primary importance. Total zinc content in spleen and thymus and hepatic MT
content were measured in rats at various times after whole-body irradiation (2 Gy). As compared with
control, total zinc content decreased 50% and 25% respectively in spleen and thymus by 2 and 3 days
after irradiation, and then its value gradually increased. Hepatic MT content increased 3 fould by 18 hr
and decayed to control values by 6 days after irradiation. These results suggest that the involvement of
zinc in the radiation-induced M'T synthesis appears to be of primary importance.

=2

19574, Margoshes & Vallec i X - T v = o

BEEH»L CAd¥EREETAESFOELE
ELTRRIh A 2 254 %1 vIRE G
DEBATEEXIhB X k- tDit, =0
EAEACAOBREILL - THFEIND LM
EPEINTHLTHEY, £ofk ZoOBHIR
Zn, CuF I > THFHEIRD Z EMHELMT
ShY, Blzdsar e veheBlA b v aThE
BIhDBZEPRESRBICEDY, hBE¥DH
Bl Tl EBZ205HMLbEHXRB LS

HEF624 1 A25H

=
]

(69)

CigoTwad, BEETCREERLRLE VESNT
ABRFAIA VY BFEDDL M ERE D
ELTEL DEBERPA b L R LHREVLE 45
J(__; a"L'C (IR 4 3]4)-61.

ZohT X BRHIZOWTIE, COBEHENS
BOYAT 4 vRInk &L L0, X HRE
"o SHALEH R ZnfR# & DBE» HER &
h, BEI TRERERSIC L - THFEBCER
HINT 5 EBHMEShT 599, LaL, #in
DEBRERL 2 OFEAR OBFICo\WTirE
EETOLEEARFIEOMCIRTU oL,



70

AR FFRAVOFHEHABIZOWTIEZn ®
FraandFad FHREELBERY T L5
LM ERTW529, X EBHEOME =2 1+
AT R VIEDOWTIE, BHE, For-<api
3 %05, BELRHEE L ORIcEBE T2 &,
A% Zn BCURRRE & BIRR D8 Zn B2AEA T B
CERMEDBERBREZRTLEY, Lial, X
BEICLAFA 2 nsrd 24 vOlNcZ =D
DERF, arFarFrvEInfhEok 5k
EZ#LTWHEMIBELMCERT W, B
LIaArveFtRs volfinc: o >ORFH
EDXsi BB LT ARSI
W, BIERH S » P ERAOCTERERTWETORK
A Bi-0T#RET 5,

E e Fik

KRB & LT Wistar 5/ Z » ¢ (150~200
PEFEALE, BIFOMHET v 2Ry T2 -
MREBE T CEMoELA B2 % T
Tote, BIBMH S v 113, 23~24CHERSE
AN TRIEHER EBRKE LTS % va—2%
SUEBAEKEYE 2T 6 AHFAT L2, £%
EHERLE, aBIERES » F OBEEKE L
THGEARER L, BENIEERIES X 85K
EBXEHALT2H5:1220Gy (2,000rad) o4
FRH % T -7 (Cu 0.5mm+Al 0.5mm, 0.69
Gy/min), 7eBBHEHCHER Loy — o icR—E
BV o2 RBRE & L,

Actinomycin D 1Z50% Propylene glycol 4:#
BB S L T800ug/kg DEIE THREHT (2
RERED W EREAN I 5% 1T o 7z, PR R R MR ER
wEhZy PERERL, R BE MiRiRED
USERR (R Ui, % 7o MUK 2R HR U I3/ o 551
ZTWIE Zn OBE 2R T RIGETHT - o,

R U X v 1075 g 0I5 28 %
R, MRS E % BT, Onosaka
et al”® Cd-hem B X DD » 2 m A4 % 4
vEAEL, BEEIg IO ugt LTEDL
fo, MikomenEY, BERLYE LR
Bh2ml % fnx T, —BRE\ 78, 160~180CC5 &
FEIINK SRS, FR L CREFBEECHIE L,

E 1 v
el SO ST

(70)

AR RFFAAL Y

" %

(1) XEBHC LB 2345414 vl
T hanFrarFevoBErownT L
FAATFRVOFAR e FEF A BN~ DR
FHLMCTARDI, BIBHHES » FTo X
BHIC X BF A 2 v F 4 54 v OO WTHE
L7, Fig. LART IS, BB » ¢
TRIEHEZ v rDAZrFF 21 v 1L (27.28
ng/g wet weight) B LT, A 2 v 54k
1 v OER LMD Hhic (98.76ug/g wet
weight), = o#ERIZ, Brady et al®, Brady?i
Lo THE SR TV 5 RIERELLEUFEMC L -
TOfFfF» 2 est3x4 volENE—HTDL0 L
Eibhi, SIBKHF » b ~D20Gy B & -
XotT, v bDAZRFFRL v L0
98.76ug/g wet weight I HEEI L C, BEE /o 4 & ®
FIk R A v OEIMHFED btz (256.26pg/g wet
weight)., LA L, X RBH X 58, EHE
M165ug/g wet weight, HBEA158ug/g wet
weight &, @IEFAURETH -7,

Control B
e ——
Adrenalectomf 131
e
Adrenalectomy l-—+jE--l
+Irradiation
0 100 200 300
METALLOTHIONEIN (pug/g)
T T T T T T T T T T T
Control e B.
Irradiation L
Adrenalectomy e
Adrenalectomy b
Jrradiation
O T TN O NP O T N N S S |
0 0.5 1.0 1.5

SERUM-ZINC (ug/ml)

Fig. 1 Effect of irradiation on serum zinc and
hepatic metallothionein content in normal and
adrenalectomized rat. Whole body irradiation
was administered at a dose of 20Gy. The rats
were killed by decapitation 18 hr after ir-
radiation. Mean=® 8D of 4 experiments. *Signifi-
cantly different from control (p<0.01). **Signifi-
cantly different from adrenalectomized rats (p-<
0.01).
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Fig. 2 Effect of actinomycin D on hepatic metal-
lothionein content irradiated rat. Whole body
irradiation was administered at a dose of 2Gy.
The rats were killed by decapitation 18 hr after
irradiation. Actinomycin D was administered 2 hr
before irradiation. Mean+SD of 4 experiments.
*Significantly different from control (p<0.05).
**Significantly differnet from irradiated rats (p<
0.01).
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Fig. 3B

Fig. 3 Zinc content and wet weight of spleen and thymus at various times after
irradiation. Whole body irradiation was administered at a dose of 2Gy. Mean=-
SD of 4 experiments. *significantly different from control (p<0.01). **Signifi-
cantly different from control (p<0.05). ***significantly different from irradiat-
ed rat (2 days)(p<0.05). ****Significantly different from irradiated rat (3

days) (p<0.01).
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Fig. 4 The concentrations of hepatic metalloth-
ionein at various times after irradiation. Whole
body irradiation was administered at a dose of
2Gy. Mean+SD 4 experiments, *Significantly
different from control (p<<0.01).
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