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(figures 2 and 3). At level with the 3rd somite, we observed
in notochord lateral face, 2 primordial germ cells, covered
with a net which continued with perichordal material
(figure 3). Distal to 4th somite, we did not observe primor-
dial germ cells on notochord.

Clawson et al.'® described the primordial germ cells at stage
8 close to the notochord. At stage 9, these cells can be
observed in the mesenchyme surrounding the notochord
and neural tube (notochord-neural tube complex)!'
(figure 1).

In chick embryo it has been described that 2 perichordal
microfibrils types unite the notochord with the neural tube:
the smaller fibrils are specially concentrated near the
notochordal boundary membrane. These fibrils have a
diameter of about 10 nm and are digestible with hyaluroni-
dase and alpha amylase; they may be precursors of the
larger type, which is about 20 nm in diameter and is
digestible with collagenase'?”!. The collagen and proteo-
glycan secretion by chick axial organs, has recently been

o
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Fig. 3. Scanning electron micrograph of a chick embryo of 7
somites. The arrows show the perichordal substance surrounding 2
primordial germ cells. x 6000.
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made obvious'®-*, The immunological role of proteoglycan
in promoting cell tecognition is now well established®*. It
seems possible, therefore, that, when the proteoglycan
component of the notochordal comes into contact with the
primordial germ cells, it directs their movement toward the
notochord, thus promoting a chemostatic response, permit-
ting primordial germ cells migration. According to our lIst
observations, we can postulate that, as in amphibians, the
notochord exhibits attraction on primordial germ cell. Our
projected experiments will permit us to confirm such a
postulate.
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Acetic acid pretreatment of initiated epidermis inhibits tumour promotion by a phorbol ester

A.W. Murray"?

School of Biological Sciences, Flinders University of South Australia, Bedford Park (South Australia 5042), 9 March 1978

Summary. Mouse skin initiated with 7,12-dimethylbenz(a)anthracene and then exposed to multiple treatments of acetic
acid, shows a decreased papilloma yield on subsequent promotion with croton oil.

The role of hyperplasia in promotion during 2-stage tumo-
rigenesis® is not understood. It has been generally observed
that although all promoters induce epidermal hyperplasia,
not all hyperplastic agents are promoters*>. For example, a
recent paper has reported that acetic acid is only a weak
promoting agent despite its ability to induce intensive
epidermal hyperplasia®. This type of result has been as-
sumed to imply that promoters must induce biochemical
changes in epidermis which are unrelated to hyperplasia®*.
It was the purpose of the present study to determine
whether cytotoxicity of compounds such as acetic acid
could be an alternative explanation for their inability to act
as tumour promoters.

Materials and methods. Female Swiss albino mice were
used and were maintained as described before’. Each
treatment group consisted of 25 animals. All animals were
initiated with 25 pg 7,12-dimethylbenz(a)anthracene

(DMBA). 1 week after initiation, 1 group was treated with
167 pmoles of acetic acid, another with 500 pmoles of acetic
acid and a 3rd control group with acetone (all treatments
were applied to the dorsal skin as solutions in 0.2 ml
acetone). The treatments were repeated 4 times at a rate of
2 applications per week. 4 days after the final acetic acid
treatment, all groups were promoted with twice-weekly
applications of croton oil (0.2 ml of a 0.5% solution in
acetone). The mice were examined twice-weekly for papil-
loma formation.

Results and discussion. As shown in the figure, pretreatment
of initiated animals’ skin with 5 applications of 500 pmoles
acetic acid resulted in a tumour yield during subsequent
promotion only about 50% of that in the control group.
This decrease is unlikely to be a consequence of interfer-
ence with DMBA-initiation as acetic acid treatment was not
begun until 1 week after DMBA application. Consequently,
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the simplest explanation is that acetic acid treatment results
in the death of a proportion of the initiated cells. Previous
studies have shown that a single application of 400% or 500*
umoles of acetic acid to mouse skin causes a marked initial
inhibition- of thymidine incorporation into DNA. This
result suggests that acetic acid is cytotoxic at these doses.
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Development of papillomas in mice initiated with DMBA and
promoted with croton oil. 1 week after initiation with 25 ug DMBA,
groups were treated 5 times at a rate of 2 applications per week
with either acetone (@), 167 umoles of acetic acid (r7) or with 500
pumoles of acetic acid (O). 4 days after the final acetic acid or
acetone treatment, all groups were promoted with croton oil (see
materials and methods).

Effect of tannic acid on the Ehrlich ascites tumor cells

E.C. Chew!'

Specialia

Experientia 34/11

Application of a higher dose of acetic acid to mouse skin
(1000 pmoles) causes superficial ulceration®.  °

In a similar way, cell death could explain the observation
that acetic acid inhibited 12-0-tetradecanoyl phorbol-13-
acetate promotion in mouse epidermis®,

The results emphasise the dangers inherent in interpreting
experiments showing the inability of substances like acetic
acid to act as efficient promoters. Such experiments leave
open the possibility that these hyperplastiogenic substances
induce all of the biochemical changes in skin necessary for
promotion, but do not assay as promoters because of
cytotoxicity. Consequently the observation that not all
hyperplastic agents act as tumour promoters** does not, by
itself, eliminate the possibility that epidermal hyperplasia is
a sufficient condition for promotion.
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Department of Anatomy, University of Hong Kong, Hong Kong (Hong Kong), 20 March 1978

Summary. Tannic acid was used to fix and stain Ehrlich ascites tumor cells in suspension. An increase in surface microvilli
and cytoplasmic blebs in the tumor cells was observed. The mechanism of tannic acid induced surface morphological
changes in tumor cells and the formation of a precipitate of protein-tannic acid-heavy metal complex are discussed.

Tannic acid (TA) was recently applied as an additional
fixative?* as well as a staining substitute’”’ for biological
specimens in electron microscopy. Simionescus and
Simionescus® reviewed the action of TA-glutaraldehyde
mixture on fresh tissues and stated that these preparations
are usually affected by a) the unsatisfactory penetration of
cells; b) the formation of interstitial precipitates, and ¢) the
extraction or precipitation of some tissue constituents. The
present communication reports the effect of TA on Ehrlich
ascites (EA) tumor cells in suspension. The surface mor-
phological changes of EA cells after TA treatment are
presented and the possible mechanism of these alterations
is discussed.

Material and methods. The Ehrlich ascites tomor cells in
suspension were kindly provided by Dr Y.C. Kong of the
Department of Biochemistry, the Chinese University of
Hong Kong. The tumor is carried in this laboratory by s.c.
and i.p. transplantations in WHT/HT (Swiss) mice.

In all the experiments performed, tumor cell pellets were
made from peritoneal fluid containing tumor cells and
were fixed in 2.5% glutaraldehyde with or without 4 or 8%
tannic acid at 20 °C. Some specimens were post-fixed in 1%
osmium tetroxide. Routine procedures were followed for
dehydration and embedding in Epon 812. Sections were
examined with or without uranyl acetate and lead citrate
staining and studied with a Philips EM 300 at 60 kV. Thick

sections of about 1 um were cut and stained with paragon®
for light microscopic observations.

Results. Under the light microscope, the tumor cell pellet
showed that it contained mainly EA cells with only a few
blood cells and a small amount of cell debris. The tumor
cells appeared viable and mitotic figures were frequently
seen (figures 1 and 2). In the control group, i.e. without the
addition of tannic acid to the fixative, the tumor cells were
round and the surface was smooth (figure 1). When tannic
acid was added to the fixative, the cell membrane looked
very thick and always contained numerous microvilli.
Heavy metal deposits were found on the cell membrane as
well as in the interstitial spaces (figure 2).

The fine structure of the EA tumor cells have been de-
scribed by many investigators'®'>. Again, under the elec-
tron microscope, tumor cells in the control group always
possessed a smooth surface with only a few microvilli. The
cell membrane was well defined. When tannic acid was
added to the fixative, the cell membrane appeared to be
very dense and irregular. An increase in microvilli and
cytoplasmic blebs was an obvious feature. Heavy metal
particles were found in the interstitial space and on the cell
membrane (figures 3-5). When the specimen was fixed in
TA-glutaraldehyde mixture, but without post-fixing in os-
mium tetroxide, the results were rather similar to that just
described. However, the contrast was much less. The cellu-



