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1. introdneticn

An increased concentration of acid-soluble thiols
appear io b= involved in cell division :nd in tumour
formation [1]. This conld be related with oxidation—
reduciion of ghttathione which is probably a steady-
siate dependent, in pari. on gloiathione reduciase and
ghitathions peroxidase activities [2—-41.

The pressnt communicativn compares the activi-
ties of these enzymes in rat hepatomons liver, indoeed
by diethylnitrosamine [5], with control rat liver and
shows that G356 reductase is incrensed and GSH per-
oxidase Is decreased iv the liver of rats treated with
diethyInitrossmine. The effeet is sex independent.

2. Materials and methods

21, Materials

Al the chemicals wsed w ire of the porest grade
available. GSH, GESG, NALPH and veasi glutathione
reductase were oblained from C.F. Boshrnger and
Soekne GmbH, Mannheim, Germany. All the other
reagents nsed were supplied by British Drig Houses.
Lid., Poole, Dorset, Great Britain.

2.2, Aninuals gnd dieis .

Wistar rats were from the Bheffisld University Ani-
mal House colony and were fad ad libitum with Oxiod
diet 86 {Herberi . Styles Lid., Bewdley, Worgs.).
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2.3 Diethyhhrrosmnine induccion of §iver juimours
was carnied out adding disthylnitrosam’ne to the
drinking waies (50 mgf%) of 20 rats {10 males and 10
females) for abont 4 months. After th « thne the ani-
mals started dying and for this reason the remaining
ireated rats ang the conirol rats were killed at once
for the expurharatal measurements. The dvers were
removed and after neparation of microscopic section
for light microscopy they were kept in the deep
frceze. In the livers of the rats treated with diethying-
trosamine there were large amounis of neupiasiic fori
and a few areas of neerosis which were absent in the
conirels, The average wsight of the control rats was
300 * 25 g for mgles and 252 & 23 g for femeles and
that of the trealed rats was 280 =30 gand 160+ 17 g,
respectively. Thus the treated rats were on average
about 70% of the weight of contral rats.

2.4, Maje rats weighing 470—510 g were siarved be-
tween 24 hr and 13 days which was about the Emit of
survival. Only one of the four rats starved for 13 davs
end for this reason only one experiment was possible
with this long period of starvation.

2.5, Preparation of homogenates and mensirement of
ERZPIE ACHvities
Glutathione peroxidase and gluisthions reductate
were assayed as saslier deseribed | 2. Homr ogenates

-rsed for enzyme assays were prepared as in [2] but

withont liver perfusion.
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3. Resunlis

3.1, Changes in ghararhione reductase smid gheie Yione
peroxidase activities in the livers of rats ire ted
with diethyinitrosamine {tuble 1)

The aclivity of GS5G reduciase in hepzlomons
Yiver was 1.8 = 2.0 and 10.6 * 0.6 pmoles GSSG ze-
dueedfminfg fresh Yiver in the male and the femals, Te-
spectively. These vales were aboot 2.2-Toid that
fouzd in normal rat liver and the increass was irrs-
spective of aso

GSH peroxidase activilies in the hepalomens livers
were 40 2 9 and 72 2 7 amoles T85G v AucedSmindg
fresh ¥ver in the male and W the wemals, respactively.
The 60% activities of the control waluzs found main-
tuins the normal [2) sex iffzrence.

In hepaiomous livers of the male rals the GESG
peroxidase/GSH reductase setivities ratio was 3.7 %
1.0 and m the fernales was 6.8 = 1.8, These values are
between one thard and one guertsr of thoss fonnd in
Ihe normal rat liver.

3.2, Effect of simvation on gl tathione reductase and
on ghitathione peroxidase activities in the liver of
saale rals {rable 2)

The weight of the treated rats was lowsr than the
controls. 1t was alse observed that treated rats ate

fess food than non-trested rats. Therefore the differ-
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Table 2
Ghtathione rednelase and plutathione peroxidase aclivities in
the fivers of starved male rats

Dayso’ >5H peroxidase GESG reduritass
SaTvation {pmoples G586 formed! [praoles 333G redoceds
minfg fesh liver) minfg fresh lives)
0 oo
wol) BH=x S A5 = .7
1 0 4.2
2 67, 74 4.0,3.7
3 70 3.5
5 35 3.7
i 49, 32 40
] 43,45 3.4, 3.3
12 43 42
13 0 3.5

Enzynie activities of conirol zats are the means of 10 animals.

case could be I pari due o the pariial starvation and
loss ¢ f weight. Table 2 shows that the activity of
G580 reductase decreased aboul 13% in the liver of
1als sitarved for 2 days and this activity was mainiainsd
for a lime ©of starvaiion as long as 13 days. GSH p=r
oxiduse activity was rpainiained or increased il about
4 davs of starvation. After this time the activity de-
oreazzd H11 13 Gayvs whien enzyme activity was only
about 30% of that of non-starved rais. Lorg starvation
betwzen the 7th and 12Zth days Jsersased GSH per-

enee in enzyme achvities observed {1able 2} in sach oxidnze activities to about 70% of th2 controf vaines.
‘Fable 1
CGhnathione redaciase and gliriathione peroxidase aetivii 23 and thelr ra1io in rat hepatomons Hver.
Ratio
Gintathions Ghtathione peroxidase No. of
Sex peroxidase reductas? aciivity —
{awmoles GB3G formed/ {mmoies BSSG redreedf ———— mente
minfg fresh Ever) minyfg frash Liver) reductase
activity
Control
rats £t 5 346203 i4.1 2 1.8 5
Mals
Treaied
Tats s @ ine=20 394210 7
Coxytrol
Tats 108 =20 5.31x035 23.023%0 5
Female
Treated
“rats ] 1062106 5.8 1.8 6

Ratxwere dbont 4 monihs old when drinking water comau‘mg S0 e of r.’uem,’ln. trosamine was f".tmt gven. T’Py were Killed
about 4;1;011’113 1aster. Por fﬁzthex datails soe Ma&e:m[s and methods section.
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Therefore simple starvaiion and loss of weight can-
not account for the increase 0f G556 reduciass aclly-
ity in rats dranking water containg -z diethyinitrosz-
mine. However, stervation orfand loss of weight may
be in part resposible for the decrease In ghutathions
peroxidase astvaty in the liver of treated rais.

4, Discussan

Since the areas of necrosis ix the hepaiomous livers
used were small {and wonld be expscied to have low
erzying attivities) and since the remsining nomal
liver cells can only “dilnte’ the changss in activily. we
assme 1he increase in enzyme aciivity must be asso-
ginted with the omour tismee.

The high GBSG reductase activisy found in di-
gthyImitrosamine induced hepatomous livers as com-
parad with the normal liver agrees with the finding:
in hepatomas induced by other corcinogens [9]. Thare-
fore it is probable that increzse of G556 reduciase ac-
tiwity i3 a characteristic of hepaitomas and possibly of
mmours in general since a rise of zctivity has always
been found when tested §6—8]. The aciivity of glu-
cose-b-phospi.ie dehydrogenase is also mcreased in
hepatomas 1G] which appears therefore to be 2ble v
reduce more G556 than nommal liver.

The finding that iI58H peroxidase activity is only
about 00% of that in nonmal liver suggesis that the
raie of formation of GS8G might also be lower in
hepatomas than in the normes tiver, Peroxidation in
Movikoh hepatoma is lower than In normal lhver [11]
snd the activity of xanthine oxidase is decrsased In
hepatnmas {10} Lipid hydroperoxides are substraiss
tor GSH peroxidase and are imporiant for GSH oxida-
tion {3.4,12, 13]. Xanthine oxidase {via its hydrogen

sroxide produstion) is probably an imporiant en-
zyms for the catalysis of GBH oxidation [14,15]. The
activity of catalese is also Jower ir hepatomas than in
normal lives | 167 and therefore some decrease in the
compsgtition beiween this enzyme snd GEH peroxi-
daze might ceenr {47, However it would appear that
the gnisthione couple wouid be more reduced I e
patpmas than in normal lves

The foregoing sngpests that the activitier of en-
zynies involyed in the formmaiion and uiilization of
hydroperoxides in hepatomas inay be decreased.

The lowered peroxidation associated with the high
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GESG redvciase and glicose-O-phosphate dehydrogen-
ass agtivities would increase reduction of GSSG and a
lower midation of GSH. The conseguence of this
might be a change of thicl disulphide ratic in the cell
to a highly reouced state which might favomr the in-
crease of cell division. 1t appears that a rise in the con-
centration ot any acid-soluble thiol is & pre-reguisiie
Tor mitosis [1] and therefore oxidoreduction of ginta-
thione andfor degradntion of such a thios (17, 18]

vnay be in part responsible for proliferation.
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