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Tumor-bearing animals show a decrease in
hepatic catalase and microsomal drug oxidiz-
ing activity even in the absence of liver
metastases (1-6). A polypeptide, toxohor-
mone, has been isolated from the tumor tis-
sue and demonstrated to inhibit microsomal
drug metabolism iz vivo and in vitro (7-9).

The effect of tumors on hepatic drug metab-
olism was studied using hexobarbital which
gives a type I spectral shift when added to
microsomes, and aniline, which gives a type
IT shift (10), as substrates. Using parabiotic
rats, a method commonly employed to study
tumor-hormonal relationships, we present
evidence that elaboration of a circulating
substance is the mechanism by which tumors
decrease hepatic microsomal drug metaboliz-
ing activity.

Materials and Methods. Male, littermate,
F344, Simonsen rats were used for this study.
The animals were fed Purina rat chow and
water ad libitum. Between four and six weeks
of age, the animals were anesthetized with
ethyl carbamate (1 g/kg intraperitoneally)
and the skin, scapula, and ilium but no mus-
cle of each of a pair of littermates sutured
together. Rat pairs were allowed to recover
for two weeks before tissue was implanted.
The tumor studied was an actinomycin-
induced fibrosarcoma carried through numer-
ous transplantations in rats. In one group of
parabiotic rats, a 1 mm3 piece of tumor was
transplanted into the flank of one of each
pair. Groups of tumor-bearing and non-
tumor-bearing individuals, nonparabiotic rats
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were similarly prepared. Another group of
non-tumor-bearing parabiotic rats served as
controls. Parabiotic animals were housed one
pair per cage and the nonparabiotic animals
individually, The rooms were maintained at
72 = 2°F and had constant 12 hr light and
dark cycles.

When the tumor size reached 3-4 cm?®, he-
patic microsomal enzyme activity was esti-
mated in vitro. Animals were killed at 9:00
AM by decapitation, the livers removed and
chilled in ice-cold 1.15% KCI. Each liver was
weighed, homogenized in 2 vol cold 1.15%
KCI using a close-fitting motor driven teflon
pestle, and centrifuged at 0° for 20 min at
9,000g. The supernatant was filtered through
a layer of gauze to remove fat particles. Du-
plicate aliquots of each liver was assayed for
their capacity to oxidize aniline (2.32 mM)
and hexobarbital (0.58 mM) (11).

At the end of the prescribed incubation
period, the flasks containing aniline were as-
sayed for the formation of p-aminophenol
(12) and those containing hexobarbital were
assayed for the amount of wunchanged
hexobarbital (13). The protein content of
each flask was determined by the method of
Lowry et al. (14).

A factor analysis was used to detect signifi-
cant differences between the means.

Results. The presence of tumor tissue in
one of a parabiotic pair of rats depresses the
metabolism of the two substrates studied in
both animals equally (Table I). The hepatic
drug metabolism of individual tumor-bearing
rats is also depressed compared to nontumor-
bearing controls. Parabiosis per se does not
influence the microsomal drug oxidation of
either animal of the pair.
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TABLE I. Drug Metabolism in Tumor and Non-tumor-bearing Parabiotie and Individual
Rats.*?

Aniline
(wmoles metabo-
lized/mg protein/

Hexobarbital
(umoles metabo-
lized/mg protein/

ne 30 min) 15 min)
Group I
Nonparabiotie tumor-bearing 20 2.2 + 0.4 15+1
animals
Parabiotic animals
tumor-bearing member 8 2.0 + 0.3" 11 +1
non-tumor-bearing member 7 2.5 + 0.2 14 +0.4
Group IT
Nonparabiotic non-tumor-bearing 31 4.4 +03 21 +1
animals
Parabiotic animals
one non-tumor-bearing member 11 4.2 + 0.7 25 + 2
other non-tumor-bearing member 11 4.2 + 0.7 29 + 3

All values in Group I are different from the corresponding value in Group IL. p = <.05.
¢n — number of animals. Value for each animal is mean of duplicate determination.

® Mean + SEM.

Discussion. The presence of certain tumors
(Walker 256 Carcinosarcoma, Flexner Job-
ling Sarcoma, Sarcoma 45, T8 uterine epithe-
lioma of Giieren) has been reported (4, 5,
15) in animals to be associated with inhibi-
tion of hepatic drug oxidation. The clinical
observation that cancer patients are more
sensitive to barbiturates than are normal in-
dividuals suggests a similar effect in humans
(16). The response is not universal, however,
since no inhibition was noted when the
transplanted adenocarcinoma R-3230AC was
studied (17). Correlation between the degree
of inhibition of microsomal drug metabolism
and size of the tumor is good, the maximum
effect being observed when the tumor is
greater than 10% of the body weight (1). It
has also been shown that removal of the
tumors restores the metabolic rate to normal
(3).

Toxohormone, isolated and partially
purified from tumor tissue, inhibits micro-
somal durg oxidation when injected into non-
tumor-bearing animals (7, 18). This observa-
tion does not constitute proof that this sub-
stance circulates in the blood and is responsi-
ble for the inhibition of drug metabolism
documented in vivo. Parabiotic animals have

a common circulation so that substances pro-
duced in one of the pair will reach the other
imember only if the substance circulates in
the blood. The transplantable fibrosarcoma
used in this study does not metastasize.
Therefore, the inhibition of hepatic drug met-
abolism in the non-tumor-bearing member of
the parabiotic pair constitutes evidence that
the tumor does elaborate a substance which
circulates in the blood.

Recently, Kato et al. (19) have demon-
strated that toxohormone reduces the binding
of hexobarbital, aminopyrine, and aniline to
cytochrome Pg;0. The activity of the micro-
somal NADPH-lined electron transport sys-
tem and content of cytochrome P50 are also
decreased in the livers of tumor-bearing rats
(4).

Summary. Transplantation of a nonme-
tastasizing fibrosarcoma into one member of
a parabiotic pair of rats produced inhibition
of hepatic microsomal drug oxidation in both
members. This observation is considered evi-
dence that this tumor secretes a circulating
substance which inhibits hepatic drug metab-
olism.
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