
nucleus, while the cytoplasm of hepa- 
toma 9121 behaved like normal liver. 

In the session on carbohydrates and 
fatty acids, Gullino described work 
with hepatomas implanted in rat ova- 
ries to permit sampling of afferent and 
efferent blood in vivo. He found a 
reversed Pasteur effect: anaerobiosis 
resulted in a lowered glucose consump- 
tion and lactic acid production. Devlin 
reported that, whereas liver mitochon- 
dria catalyze both an intra- and extra- 
mitochondrial /-hydroxybutyrate de- 

hydrogenase, the hepatoma mitochon- 
dria had only the intramitochondrial 
activity. The enzyme seemed to be sig- 
nificantly lower in all hepatomas than 
in normal liver. Weinhouse has found 
that in homogenates of the well-differ- 
entiated hepatomas lactate production 
was low and respiratory phosphoryla- 
tion was not diminished. Intermixing 
of particulate and supernatant fractions 
from hepatomas with different glyco- 
lytic capacity made it clear that gly- 
colysis could be regulated by the in- 
tensity of mitochondrial respiration. 
Fractionation of several enzymes by 
electrophoresis or column chromatog- 
raphy established that the highly dif- 
ferentiated hepatomas possessed en- 
zymes characteristic of adult liver while 
the poorly differentiated hepatomas had 
enzymes characteristic of nonhepatic or 
fetal tissue. Fatty acid oxidation and 
synthesis in Morris hepatomas 5123C, 
7793, 7795, and 7800 occurred but 
was insensitive to the nutritional state 
of the host, in contrast to normal liver 
(Abraham). Cholesterol synthesis was 
impaired in host liver presumably 
caused by cholesterol deposition, but 
in the tumors the rate was up to ten 
times that of normal liver (Ofner). 

In the final session Wu reported 
that glutamine synthetase is present in 
some Morris hepatomas and is almost 
lacking in others. Cortisol induced the 
enzyme in the hepatomas to a much 
greater extent than in normal or re- 
generating liver. Rechcigl measured 
rates of catalase synthesis and degrada- 
tion in hepatomas and in host liver. 
In one example, the catabolic rate was 
2.4 percent per hour in both hepatoma 
and host liver, whereas the synthetic 
rate was 0.92 and 3.88 unit/g per 
hour, respectively, showing that the 
catalase concentration in the hepatoma 
was determined by decreased synthesis 
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replication in tissue culture. Evidence 
was presented linking the relevant 
properties of the h2 proteins with ar- 
ginase activity. Pitot reported new 
findings on the glucose repression of 
serine dehydrase synthesis with immu- 
nochemical techniques. Repression of 
enzyme synthesis was demonstrated in 
liver but in none of the hepatomas 
that were studied. 

Although none of the studies dem- 
onstrated a molecular defect universal- 
ly present in all hepatomas (such as 
the total loss or unique presence of an 
enzyme or individual regulatory pro- 
tein, membrane component, or regula- 
tory target) several appeared to be ap- 
proaching this goal. While some in- 

vestigators were discouraged by the 
many enzyme patterns that were evi- 
dently compatible with the neoplastic 
process, others were encouraged by the 
thought that many laboratories were 
now concentrating on experimental 
tumors that could be characterized by 
growth rate, karyotype, activities of a 
large number of enzymes, and respons- 
es to enzyme regulation. It appeared 
that although many of these hepatomas 
were nearly normal with respect to gly- 
colysis, karyotype, and enzymes char- 
acteristic of normal liver, some showed 
drastic alterations in certain enzyme 
activities, and none of them appeared 
to be normal with respect to their re- 
sponse to normal controls. Many more 
strains of hepatoma need to be com- 
pared; hopefully the essential changes 
can be separated from nonessential 
changes, and one or more hepatomas 
with a minimum of molecular altera- 
tions will be discovered. Meanwhile, 
the multiplicity of enzyme patterns 
provided a sobering realization that 
cancer chemotherapy, lacking guiding 
principles, faces tremendous obstacles 
until key targets can be identified. 

SIDNEY WEINHOUSE 
Fels Research Institute, 
Temple University School of Medicine, 
Philadelphia, Pennsylvania 
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cessories, plus fifty different heads 
and accessories to allow hundreds 
of combinations. Everything from 
micro-hematocrit heads to 100 ml. 
tubes both horizontal and angle. 
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