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The total concentration of fecal neutral steroids (choles-
terol 4 coprostanol + coprostanone) in group A was
3.19 &+ 0.33 mg/g dry feces and in group B, 2.13 4 0.22
mg/g dry feces (p < 0.01, table). Furthermore, the con-
centrations of coprostanol and cholesterol were signifi-
cantly lower in group B than group A. There was no sig-
nificant difference between the groups in fecal copro-
stanone concentration.

Discussion. A number of reports have been presented
concerning the depression of thyroid function with ad-
vancing age of laboratory animals??. Our results are simi-
lar to those reported that the serum concentration of L.-T,
declined during the period of the experiment in both ani-
mal groups. During the first 4 months of the experiment,
however, animals given PTU were hypothyroid with re-
spect to the control group.

The administration of PTU for 24 weeks to rats given
weekly doses of azoxymethane significantly decreased the
carcinogenic effect of this compound. The hypothyroid
rats developed less intestinal cancers, smaller in size and
less malignant as indicated by the decreased metastatic
spread of the disease. A decrease in thyroid hormone level
may affect intestinal carcinogenesis in a variety of ways.
The amount and nature of an animal’s diet have been
found to influence the genesis of chemically induced and
transplanted tumors'®. In our experiment less total food
was consumed per rat and body growth was virtually
arrested in rats ingesting PTU. Thus the reduced carci-
nogenic effect of azoxymethane may be due to a restric-
tion in total calories in the PTU-treated rats. However,
these animals consumed more food per 100 g b.wt than
did the normal group. The relationship between tumor
incidence and total and/or relative calorie-intake is a
concept that requires much further study. On the other
hand, recent evidence has indicated that L-T, is directly
mitogenic to certain cell lines in vitro1®, while a reduction
of growth by lowered serum L-T, can be demonstrated for
an estrogen-dependent rat pituitary tumor?. Thus, it
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could be that the hypothyroid state has affected the
intestinal cell proliferation in a manner reducing the
susceptibility of the mucosa to neoplastic transformation 21
or the growth rate of the developing tumors.

Treatment with PTU also resulted in a significant decrease
in the total concentration (mg/g dry feces) of the major
fecal bile acids as well as in the neutral steroids, choles-
terol and coprostanol. Earlier investigations have indi-
cated that increased fecal concentrations of bile. acids
enhance the carcinogenic affect of azoxymethane!3,14,
Certain bile acids have been found to promote the carcino-
genic effect’of N-methyl-N’-nitro-N-nitrosoguanidine in
colonic mucosa 2223, On the other hand, fewer tumors were
observed in non-functional large bowel segments where
luminal bile acids were absent 24,

It cannot be ascertained from the present data whether
lower thyroid hormone levels affected intestinal carcino-
genesis directly or if the effect were mediated by the
influence of the hormone upon other physiological func-
tions. In view of previous findings, however, the effect of
the thyroid hormone on liver bile acid metabolism, fecal
bile acid concentrations or intestinal tumor growth rates
may be the most important factors to explore in this ani-
mal model.
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Changes in the thermal denaturation profiles of DNA from different developmental stages of the

newt 'Triturus yulgaris

K. Lohmann and Lore Schubert

Zoologisches Imstitut dev Universitit Koln, Experimentelle Movphologie, Weyertal 119, D-5 Koln 41 (Fedeval Republic

of Germany), 12 April 1977

Summary. The melting profiles of DNA samples from the early gastrula and early neurula of Triturus vulgaris are
essentially the same, whereas DNA from mid to late gastrula possesses higher T values and shows a deviation from
the regular sigmoidal shape at temperatures above Tn. The plot on normal probability paper indicates a second DNA
fraction which melts at higher temperatures and, consequently, it has a higher GC-content than the bulk DNA. These
facts confirm our idea that differential DNA replication occurs during gastrulation.

In early amphibian development, the RNA content of the
embryo remains essentially constant. At the onset of
gastrulation, a progressive enhancement of gene activity
sets inl. In the same period, short-term variations in the
nuclear DNA content in various regions of Twifurus
vulgaris embryos have been detected by cytophotometric
measurements?-4, There are 2 facts which lead us to the
conclusion that there might be a gene amplification pro-
cess during gastrulation. 1. The above-mentioned changes
in DNA content are correlated with the beginning of
ribosomal RNA synthesis. 2. The increase in DNA content
is accompanied by a considerable increase in muclear
RNA content?. In order to prove whether the genes for

ribosomal RNA (rDNA), whose base composition differs
from the bulk DNA, are amplified, we analyzed the
melting behaviour of DNAs, which were isolated from
different developmental stages.

Materials and methods. All studies were carried out with
Triturus vulgaris embryos from early gastrula to early
neurula stage (Harrison stage 10/11a, 12a/b, 15) which
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were compared to the late tailbud stages (stages 35, 36).
For each preparation, 50-60 dejellied gastrulae and 40
neurulae were pooled and afterwards the nuclei were
isolated according to the procedure of Imoh and Minami-
dani®, and Faulhaber?, whose methods had to be modified
to some extent. DNA was prepared from the nuclei frac-
tions by the method of Marmur® By using a Zeiss
PMQ II spectrophotometer UV absorbance-temperature
profiles of Triturus DNA were obtained as described by
Mandel and Marmur®. The DNA samples were dissolved
in 0.1 SS8C (0.015 M NaCl, 0.0015 M Na, citrate, pH 7.0).
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Results and discussion. As has been pointed out earlier,
the DNA content of nuclei isolated from various tissues
of Triturus embryos is not constant in the course of
development, but varies in dependence on the develop-
mental stage and region. Thus, from the beginning of

6 H. Imoh and T. Minamidani, J. Embryol. exp. Morph. 30, 647
(1973).

7 1. Faulbaber, Wilthelmm Roux’ Arch. 777, 87 (1972}.

8 J. Marmur, J. molec. Biol. 3, 208 (1961).

9 M. Mandel and J. Marmur, Meth. Enzym. 72b, 195 (1968).
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Fig. 1. Lower part: changes in Feulgen-DNA content of neuroectoderm nuclei during gastrulation of Triturus vulgaris. Ordinate: DNA

content in arbitrary units.

Upper part: thermal denaturation profiles of DNA from different stages. Ordinate: relative absorbance (hyperchromicity) in percent.
Abscissa: developmental stages (Harrison) and h post fertilization (18°C).
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gastrulation onwards, the DNA content increases up to
the late gastrula and gets reduced in the following stages
down to the normal level, as is outlined in figure 1. The
lower curve of figure 1 illustrates the changes in DNA
content of neuroectoderm nuclei, the maximum values of
which range from 15 to 209, above the final diploid
amount (stage 36) in stage 12b. The thermal denaturation
curves of DN As which have been derived from 4 different
stages are shown in the upper part of figure 1. Standard
Triturus DNA (stage 36) has a regular melting profile
with a Tm-value of 69.4°C. Corresponding melting curves
have been recorded in the stages 10/11a and 15. However,
in stage 12a/b, when nuclear DNA content reaches
maximum values, the thermal denaturation profile devi-
ates from the regular sigmoidal shape at temperatures
above T, being accompanied by an increase of the T
value. In several samples, the temperature shift to higher
degrees varied between 0.8 and 1.2°C. The deviation from
the normal shape is demonstrated by the marked space
below the upper part of the curves. The larger space in
stage 12a/b results from the flattening of the curve at
lower hyperchromicity values (70% H) than usual
(859% H), and moreover it depends on the fact that the
thermal denaturation of DNA is completed at approxi-
mately 3—4° later than in other stages. The latter can be

Mitogenic action of neuraminidase

G. Semenzato, P. Sarasin, G. Amadori and G. Gasparotto
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most clearly seen in figure 2. The use of normal probabil-
ity paper for the purpose of plotting the changes in
hyperchromicity demonstrates (figure 2) that the melting
behaviour of DNAs from the stages 10/11a, 15 and 36
corresponds to the Gaussian distribution with respect to
the mean base composition. In contrast, the DNA melting
profile in the mid-gastrula reflects a heterogeneity of the
DNA sample which indicates the presence of 2 DNA
fractions. Since the second DNA fraction melts at higher
temperatures, we have to conclude that this portion of
DNA consists of sequences with higher GC-contents than
the bulk DNA, as is known in the case of ribosomal RNA
genes. For example, rDNA in Xenopus possesses a mean
GC-content of 679 1%, whereas bulk DNA has a mean
GC-content of about 409,.

These results confirm our conception that the stage-
specific increase of DNA during Triturus development is
caused by differential replication of DNA. The question
whether the thermal satellite DNA represents amplified
rDNA or any other GC-rich fraction is being proved now
by other biochemical methods.
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Summary A new effect of NCV on lymphocytes is demonstrated. This property is the capacity to act as a mitogen in
and of itself. The possible mechanisms of this phenomenon are discussed.

Treatment of lymphocytes with vibrio cholerae neura-
minidase (NCV) enhances the immunogenicity!:? and
antigenicity 3¢ of normal lymphoid cells, fetal tissue and
tumor cells and increases the reactivity of lymphocytes
in the cytotoxicity test®®. It has also been shown that
treatment of the stimulatory cells (but not responding
cells) with NCV, in allogeneic human one-way mixed
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lymphocyte reaction, significantly augments the DNA
synthetic response by the responding cells?8. NCV is
known to increase the capacity of normal human lym-
phocytes to form sheep red blood cell rosettes — more
red cells are bound % 1° and the rosettes are more stable !,
These changes might result from the exposure of new
sites on the cell surface2:13, a reduction in the net surface
charge of the cells or a combination of the 2 effectsi.
The aim of this study was to investigate the effect of
NCV on the in vitro blastogenic response.
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