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It has been shown in previous papers, that the

endogenous histamine content is high in animal and human tumors (1,2). It has

also been demonstrated (3) that the H-110 Lymphoma has a high histamine

biosynthetic c.-ipacity. Evidence was found that the administration of 3-H-

histamine shows an increase of the radioactivity concentration in the tumor

nuclear fraction. Similar results were obtained in the Balb/c mice bearing

M-2 mammary adenocarcinoma (4); in this tumor we found also a higher

histamine endogenous content. The high levels of biosynthetic activity of

histamine in the M-2 tumor cannot be adscribed to a dissimilar nature of the

histidine decarboxylase of the tumor or the intestine (5); the DNA and

protein concentration of the nuclear fraction were not significantly

different from that of normal tissues. We demonstrated also a non-covalent

specific binding of histamine to certain DNAs (5). In a N- nitroso-N-methyl-

urea induced mammary adenocarcinoma, a correlation between histamine

biosynthesis and tumor growth was observed (6). The administration of

Levamisole during more than 20 days decreased the histidine decarboxylase

activity (6).

In the present paper we study the influence of mono-

fluormethylhistidine (MFMH), a specific irreversible inhibitor of histidine

decarboxylase (7), on the survival of M-2 bearing mice and its correlation

with the histamine biosynthetic activity. Some preliminary results

concerning the binding of 3-H-histamine to purified tumor DNA will also be

reported.

MATERIALS AND METHODS

Animals and tumor.

Male and female Balb/c mice form the Instituto de On-

cologia "Angel H. Roffo", aged between 2 and 3 months, were used. The animals

were maintained in cages in groups of 5, with standard food and water

"ad-libitum". The M-2 mammary adenocarcinoma was transplanted into these mice

as described before (4).
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tlistidine decarboxylase activity.

The histamine biosynthesis was determined using 14-C

histamine as substrate, measuring the liberated 14-C-carbon dioxide, as

previously reported (4).

Lung and tumor DNA purification.
Lung and tumor DNA was isolated and purified by phenol extraction and ethanol
precipitation. DNA was previously preincubated with RNAase and pronase
according with Maniatis et al. (8).

3-H-histamine binding to DNA.

Binding studies were carried out by dialysis equilibrium

techniques in a semimicro cell with a semipsrmeable membrane (cut off of
12000 - 14000). The DNA solution (1 ml) of 1 ng/ml in buffer TRIS- 10 mM, pH
= 7.5, with 1 ml EDTA was dialyzed against an equal buffer volume (1 ml).
The 3-H-histamine concentration was 0.15 MM (S.A. 8 Ci/ mmol New England
Nuclear). The equilibrium time was 6 hours. After dialysis was completed, 0.1
ml aliquots of the DNA solution (lung or tumor) and buffer, were analyzed for
radioactivity, adding 5 ml of a scintillation solution having the following
composition: PPO 5.5 g; POPOP 1 g; toluene 600 ml; ethanol 100 ml; triton
X-100 300 ml. The samples were counted in a liquid scintillation spectrometer
Packard 3255. Absolute activities were determined by the external standard
channels ratio method.

Statistical analysis and drugs.

All the pertinent data were analyzed by the two-tailed
unpaired Student's t-test.

A dose of 25 mg per kg body of MFMH was i.p. injected two

times per day during the animal's life. The control group received similar
volumes of saline solution twice a day.

RESULTS

The survival curves with MFMH and the control group are

shown in Figure 1. In our experimental conditions, the survival half-times

after transplantation is 22 and 8 days respectively.
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Figure 1. Survival curve after M-2 transplantation of control mice (••-•• )

and mice injected with MFMH ( A ~ A ).

The histidine-decarboxylase activity of the control

group and the mice injected with MFMH can be observed in the Table 1.

TABLE I: Effect of monofluoromethylhistidine (MFMH) on

histidine decarboxylase activity (HDC)

Tissue

Intestine

HDC (dpm.g .h )

Control animals MFMH treated animals

4350 + 780 2528 + 850

Tumor 8240 + 1520 4297 + 1052

MFMH: 25 mg/kg i.p. 2 x per day. HDC: assayed 8 hours after last dose.

As shown in previous papers (4) the tumor histidine-

decarboxylase activity was again high as compared to that of intestine. The

fractional enzymatic activity remaining 8 hours after the last MFMH dose, was

0.42 and 0.48 respectively. These results were obtained at the 3rd. day after

the tumor transplantation.

The results of the binding experiments of 3-H-histamine

with DNA are summaryzed in the Table II.
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TABLE II: Binding experiments in equilibrium dialysis cell

3
Per cent H-Histamine bound

Tumor DNA Tumor DNA Lung DNA

+ 100 Histamine

35.5 + 1.5 5.1 + 2.4 21.2 + 2.3

3
Ligand concentration: 0.15 MM ll-histamine

DNA concentration: 1 mg/ml

It can be ooserved that the specific binding to the tumor

DNA is approximately 30 per cent.

DISCUSSION

According to our previouis hypothesis (9) concerning the

involvement of histamine metabolism in tumor growth, endogenous histamino

content and the biosynthesis of this amine, are high in the studied tumor. It

is interesting that the pattern of the decrease of survival in the curves on

Figure 1 show a similar slope, with a delay of approximately 14 days. This

seems to indicate that the inhibitory action of MFMH is time-limited. This

might be due to a change of the enzyme conformation or a significant increase

of the biosynthesis of the enzyme. An alternative explanation might be that

the tumor change the regulatory growth factor. Future research will be

carried out in order to analyze further these results.

Concerning the binding of 3-H-histamine to tumor and

other DNA, it should be borne in mind previous results shown vith this tumor,

showing that the nuclear fraction has a higher proportion of radioactivity

after incubation with 3-H-histamine, than the intestine of the same animal

(4); the 3-H-histamine was bound to certain but not to all DNAs (5). Our
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present results, obtained with purified tumor DNA, may imply that histamirif

interacts with DNA in a way similar to that proposed for polyamines (10) and

that the binding to tumor DNA is higher that to lunp, DNA. In this sense it

may be taken into account that a single point mutation in the DNA is

sufficient to confer transforming properties to an oncogene (11). We consider

that our results indicate a possible relationship between histamine, its

binding to DNA and tumor growth.
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