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Abstract— Three N-diazoacetylglycine derivatives and two N-diazoacetylglycylglycine
dertvatives were examined for their differential effects on subcutaneous tumor growth
and lung metastasis formation in mice bearing Lewis lung carcinoma. None of the
tested compounds caused marked intibition of primary tumor growth, even at maximum
tolerated dosages. However, the two N-diazoacetylglycine and N-diazoacetylglycylglycine
amide dertvatives respectively caused a dramatic and a moderate inhibition of lung
metastasis formation. The lack of correlation between inhibition of subcutaneous tumor
growth and formation of lung secondaries indicates that the two amide derivatives

possess selective antimetastatic properties.

INTRODUCTION

N-DIAZOACETYLGLYCINE derivatives are a class
of substances possessing antineoplastic effects.
Different degrees of activity have been obser-
ved, depending on the structure of the com-
pound examined and the experimental model
used [1]. In addition to the reported effects,
N-diazoacetylglycine hydrazide (DGI) also
shows significant activity against L1210
leukemia (unpublished data). Recently three
of these compounds DGA, DGE and DGI
(see Table 1) have been preliminarily exam-
ined for their effects in mice bearing Lewis
lung carcinoma. In that investigation DGA
proved highly active as a selective antimeta-
static agent [2].

The purpose of this investigation is there-
fore that of examining in more detail the
effects of these diazoacetylglycine deriva-
tives and also those of two -
diazoacetylglycylglycine derivatives in mice
bearing Lewis lung carcinoma. The chemical
structure of the compounds examined and the
abbreviations used are reported in Table 1.
The differential effects of the tested com-
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pounds on primary tumor growth and for-
mation of lung metastases using different dos-
ages is hereafter reported.

MATERIALS AND METHODS
Synthesis

The synthesis of the compounds used in this
investigation was performed following pre-
viously reported procedures (Table 1).

Animal treatment

The compounds were administered i.p. as
freshly prepared aqueous solutions in 0.1 N
NaHCOj; in volumes of 0.1 ml/10 g of body
weight: the control animals received only the
solvent. The treatment was performed daily
for 14 days following tumor implantation.

Tumor transplantation and evaluation

The Lewis lung carcinoma was transplan-
ted in BDF1 mice implanting aseptically tu-
mor fragments s.c. in the axillary region [3].
Primary tumor weight was determined by
caliper measurements, assuming tumor density
to be equal to 1, as the volume of the rotation
elipsoid having the long and the short axes
equal to a and 4 respectively:

Tumor weight=m/6 x a® x b.

(1)
The number of lung metastases was deter-
mined at sacrifice using a dissection magnify-
ing lens. The mass of metastasis was estimated
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Table 1.
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Chemical structure and abbreviation used for the tested compounds

N,—CH- -CO—NH—CH,—CO—R

R Abbreviation Reference
—NH, N-diazoacetylglycinamide DGA (18)
-—NHNH, N-diazoacetylglycine hydrazide DGI (19)
—O-—CH,—CHj; N-diazoacetylglycine ethyl ester DGE {20)
—NH—CH,—CONH, N-diazoacetylglyeylglycinamide DGGA (18)
—NH -—CH,—CO—0O—CH ,—CHj, Vediazoacetvlglyeviglyveine ethyl ester DGGFE (21)

as the sum of their individual weight, de-
termined using equation (1).

Forty controls were used, and each treated
group consisted of 10 mice. Primary tumor
weight and the examination of lungs for meta-
stases were made on days 15 and 21 from
tumor implantation respectively. Primary tu-
mor weight, the number and the mass of
metastases are expressed as their average
value per mouse.

RESULTS AND DISCUSSION

The effects of the tested compounds on
primary tumor growth are illustrated in Fig.
1. The highest dosages used for the diazoace-
tylglycine derivatives are equitoxic and equal
to 1/3 of the LDsq, obtained in normal mice
receiving daily administrations for 4 days using

the method of Litchfield and Wilcoxon [4].
The  limited  amounts of the N-
diazoacetylglycylglycine derivatives available
did not allow a toxicity evaluation and exam-
ination of the effects of dosages greater than
600 mg/kg. No toxic death was observed in
the treated tumor bearing animals. Primary
tumor growth was not markedly reduced by
any of the substances examined. DGE and
DGGA caused no significant effect at any of
the doses examined, and DGGE caused only a
marginal inhibition. DGA and DGI reduced
primary tumor weight at the end of treat-
ment, to about 759, of the controls at the
highest dose used.

The inhibitory effects on pulmonary meta-
stasis formation are, on the contrary, markedly
pronounced for DGA (Table 2). At the ma-
ximum tolerated dose, the number and mass
of lung metastases were considerably reduced
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Fig. 1. Effects of the tested compounds on primary tumor growth. The beatment

was performed daily for 14 davys, starting on day 1 afler tumor transplantation:
the tumor weight was determined v day 15. Each value ts the mean + S.E.
obtained in gronps of 10 animals (40 controls).
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and no large metastases were seen in any of

the treated animals. The effects were dose
dependent, being still evident at the two
lower dosages. The eflects of the other two
glycine derivatives, DGI and DGE, and those
of DGGE were markedly less pronounced and
of little significance, even at the highest dos-
ages used. DGGA, though less active than
DGA, showed some activity consisting of a
significant reduction of the mass of lung col-
onies at all the dose levels used. The re-
duction in the total number of lung colonies
was more evident at the highest dosage, and
the number of large metastases was parti-
cularly lowered, when compared with the
total.

From the data reported so far, it appears
that all of the compounds examined cause
only marginal reduction in primary tumor
growth. The two amide derivatives, DGA and
DGGA, cause a dramatic or a moderate
inhibition respectively of the formation of lung
metastases. It should be noted that higher
dosages of the glycylglycine derivatives might
be tolerated, and that the effects obtainable
with maximum tolerated dosages, particularly
for DGGA, could be more pronounced. These
results indicate for the compounds examined
the ahsence of correlation between inhibition
of the growth of the primary tumor and
depression of metastasis formation. This find-
ing is in contrast with the effects observed
with purely cytotoxic agents, such as cyclo-
phosphamide. which cause a parallel inhi-

bition of subcutaneous and pulmonary tumor
growth [5]. This indicates for DGA and
DGGA selective antimetastatic properties, si-
milar to those found for ICRF159 [6, 7]. As
far as the mechanism of the antimetastatic
effect 1s concerned, it is worth noting that a-
diazocarbonyl derivatives of amino acids are a
class of irreversible inhibitors directed at the
active site of thiol [8, 9] and acid proteases
(10, 11]. DGA and DGI have also been
reported to inhibit neutral proteases [12]. At
the same time, some protease inhibitors have
been found capable of reducing the formation
of metastases in mice {13, 14]. This finding is
in accord with the suggested role of pro-
teolytic enzymes in the early stages of the
process of metastasis formation, namely mic-
rovascular invasion [15] and tumor cell de-
tachment from the primary tumor [16]. These
considerations seem to suggest that the me-
chanism of the selective antimetastatic ectfects
of DGA might consist ot the inhibition of
tumor proteases. They also indicate a thera-
peutic potential for DGA as an antimetastatic
adjuvant to the surgical treatment of solid
tumors. Work is in progress on detecting any
inhibition of tumor proteases and on the
possible role of DGA as an antimctastatic
adjuvant in animals.
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