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Part 2
Specific Properties of Nicotinamide
Methyltransferase of
the Tumor Host 11
by
Keisuke HORITSU

Introduction

The many kinds of biochemical metabolic changes
in the tumor tissues have been published in the world.
However, the biochemical metabolic changes in the
tumor host were published) scarcely. Especially,
nicotinamide methyltransferase (EC 2.1.1.1) actively
was revealed to increase in the liver of the tumor host
in comparison with the normal liver. And this increment
was general in various kinds of experimental
tumors.>~%12 This nicotinamide methyltransferase
activity increased with tumor growth, the catalase
activity which was one marker decreased with the tumor
growth.

The partial purification of the factors that change
nicotinamide methyltransferase and catalase activities
in the mouse liver from ascites fluid of the mouse
bearing Ehrlich ascites tumor using DEAE-Sephacel and
CM-Sepharose column chromatographies.

Several experimental results related to this
nicotinamide methyltransferase activity in the tumor
host were reported at FASEB? (Federation of
American Societies for Experimental Biology) Summer
Research Conferences 1993, The 66th Annual Meeting
of the Japanese Biochemical Society, The 52nd Annual
Meeting of the Japanese Cancer Association, and the
16th Annual Meeting of the Japanese Society of
Tryptophan.

Experimental and Results

Animals: Male dd/y strain mice, 6 weeks old, were
used for the experiment.

Partial purification of the factors stimulating
nicotinamide methyltransferase activity in the liver: cell-
free ascites fluid was obtained from the mouse 7 days
after intra peritoneal transplantation of Ehrlich ascites
tumor (1 x 107 cells), and applied to a DEAE-Sepharose
column after dailysis against 10 mM sodium phosphate
buffer solution (pH 7.0). After washing with a sufficient
amount of the same phosphate buffer solution (Fraction
1), the column was subsequently washed with the
phosphate buffer solution containing 0.1, 0.2 and 0.3
M NaCl (Fractions II, III and IV, respectively).
Fraction I was applied to a CM-Sepharose column,
followed by washing the same phosphate buffer solution
without salt as above (Fraction V) and the buffer
solution containing 0.5 M NaCl (Fraction VI).

Each fraction was injected intra peritoneal into a
normal mouse at a dose corresponding to 1.0 mg (for
Fractions [ ~IV) or 0.5 mg (for Fractions V and VI)
of protein per mouse. Then, 24hrs later, nicotinamide
methyltransferase activity and catalase activity in the
liver cytosol were determined as described before. The

experimental results are shown in Fig. 1.

=50 0 +50 +100
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Fig. 1 Partial purification of the factors that change
nicotinamide methyltransferase activity (closed bars) and
catalase activity (open bars) in the mouse liver from
ascites fluid of the mouse bearing Ehrlich ascites tumor
using DEAE-Sephacel column chromatography
(Fractions I~1V) and CM-Sepharose column
chromatography (Fractions V, VI). Increment (+) or
decrement (—) of each activity after intra peritoneal
injection of the Fraction was expressed by the ratio to

control (injection of saline) in %.

Discussion

After intra peritoneal transplantation of Ehrlich
ascites tumor into the mouse, the activity of nicotinamde
methyltransferase in the liver increased continuously
with tumor development up to death, as opposed to the
steady decrement of catalase activity.

Tumor cachexia is usually accompanied by anorexia.
However nicotinamide methyltransferase activity did not
change significantly by starvation for at least 3 days,
as was also observed for catalase.

Since the mechanism of the increment of nicotinamide
methyltransferase activity in the tumor host liver is still
not clearly understood, this experiment is now in the
process of purifying the factors that stimulate this
enzyme activity in the normal mouse liver, using DEAE-
Sephacel and CM-Sepharose column chromatographies
from the ascites of the mouse bearing Ehrlich ascites
tumor.

Partially purified Fraction VI exhibited so far, again,
both the stimulating and suppressing effects on the
activities of nicotinamide methyltransferase and catalase
(Fig. 1). This experiment is intended to treat the factors
isolated not merely as a possible general tumor burden
marker but also as a key marker for solving the
mechanism of tumor cachexia.

On the other hand, the activity of nicotinamide
methyltransferase which catalized the conversion of
nicotinamide to l-methylnicotinamide through the
transfer of the methyl group of S-adenosylmethionine
and localized mainly in the liver'®!'D); was hardly
detectable in the tumor itself 9.

The increment of the activity of nicotinamide
methyltransferase might not be caused by the disorders
observed in the tumor host liver, at least by the damage,

proliferation or inflammation.

This experiment emphasizes that the increment of
nicotinamide methyltransferase activity showed in the
host liver in the opposite direction of the decrement of
catalase activity. And it indicates a possibility that this
increasing activity proposes one marker of tumor
cachexia. Also, this could be caused by certain factors
in the mouse after the administration of Ehrlich ascites
tumor.

The increment of nicotinamide methyltransferase
shows the very important suggestions. Generally, a fatal
activity decreases spontaneoulsy with this approach to
the death. This decrement means the death, but the
increment of nicotinamide methyltransferase activity
means the death at the count direction. It is considered
that the change rate means the rate of approach to the
death. Namely, from the biochemical point, one kind
of biochemical compound induces this, phenomenon.
This biochemical compound is produced by the
information from the gene according to the recent
concept. This contains many complicated factors:
expression and information, receptor and transmission,
v-oncogene, c-oncogene, proto-oncogene, other genes,
or apoptosis, others. This problem which is very interest
is being solved under the new planned experimental

procedure.

Summary

In general case, the enzyme activity decreases with
a tumor development like one representative example

of enzyme, catalase. But there is the reverse relation

that this nicotinamide methyltransferase activity in the
tumor host increases with the tumor development. And
it has the typical characteristic which may become one

marker.
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