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axo-axonal synapses may exist between adrenergic and
cholinergic nerves. Whilst muscle is present at the bases
of the guinea-pig atrioventricular valves, histology shows
that the more distal portions contain only fibrous and
connective tissue, yet still possess both adrenergic and
cholinergic nerves. It is possible the function of the

Fig. 3. Pulmonary valve cusps processed to demonstrate catechol-
amine activity. The adjacent section showed no AChE activity in
similar sites.
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adrenergic nerves is to monitor the cholinergic nerves,
but they far outnumber these nerves in this site. A
further possibility is that they are en route to the ven-
tricles, but this is unlikely since their morphology is
typical of terminal axons. In the case of the pulmonary
valve, no cholinergic nerves are present and using the
light microscope the valve appears to consist solely of
fibrous and connective tissue. A rich adrenergic plexus
is also present in this valve. Since no obvious effector
site has been demonstrated it is possible these adrenergic
nerves may be serving an afferent function. Alternately
they may be influencing nerves not demonstrated by
cholinesterase techniques. As GOsSLING and DixoN? point
out, further evidence on this problem can come only
ultrastructural investigations, and it is hoped to proceed
with these in the near future.

Résumé. Des plexus fluorescents de nerfs dans les val-
vules du cceur du Cobaye sont décrits. Bien que du tissu
musculaire et des nerfs cholinergiques fussent présents
dans les valvules atrioventriculaires, les nerfs adréner-
giques de la valvule pulmonaire ne se rapportaient qu’au
tissu connectif fibreux. Puisque dans cette situation il
n'y a pas d’emplacement effecteur évident ou que ces
nerfs influencement des nerfs dont la présence n’est pas
révélée par des techniques de cholinesterase ou qu'ils
sont de caractére afférent.
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The Target Period During Fetal Life for the Production of Tellurium Hydrocephalus

The morphological anomalies in present congenital
malformations are determined by the type and amount
of the in-jurious agent, and by the particular moment
(target pe-riod) of injury to the embryo and fetus?.2.

Injuries to the conceptus during embryonic life — the
organogenetic period — result in malformed organs (i.e.,
the nondivision of the telencephalon resulting in holopro-
sencephaly). Injuries during fetal life, when the formed
organs are increasing their bulk, result in anomalies of
growth such as absence or small or large gyri, porence-
phaly. Small doses of tellurium fed to gestating rats during
their pregnancy, will result in the birth of hydrocephalic
offspring in 50 to 100%, of pregnancies®-5. The present re-
port concerns the time of the target period for the pro-
duction of tellurium-induced hydrocephalus in rats.

The diet given to the rats in the present experiments,
consisted of 2.5 g of metallic tellurium (Fisher Company)
added to 1 kg of normal rat food (Purina diet). The amount
of this food given to and usually eaten per rat per day was
20 g (therefore containing 50 mg of tellurium). One group
of 20 animals, was fed the tellurium diet every day of ges-
tation (21 days) and 12 of them gave birth to litters con-
taining an average of 8 animals, 6 of which were hydroce-
phalic. The experiments were divided into 2 types, the
‘period insult’ and the ‘single insult’. The purpose of
these experiments was to detect and define the particular

period — the target period-during intrauterine develop-
ment when the fetal rats were more susceptible to tellu-
rium and consequently more likely to be hydrocephalic
at birth. For the purposes of thesestudies, the 21-day-period
of gestation was divided into 3 periods, the 1st period was
from day 1 to day 9 inclusive, that is until the appearance
of the neural plate, the 2nd period was from day 10 to
day 15, the organogenetic period, and the 3rd period was
from day 16 to 21.

The first experiment was named the ‘period insult’ be-
cause the tellurium diet was fed to the pregnant rats
every day of 1 of the 3 gestative periods. Therefore
1 group of 20 pregnant ratsreceived the tellurium diet every
day of the 1st period, another group of 20 received it during
the 2nd period and a 3rd lot received it during the last
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period. 12 rats fed during the 2nd period gave birth to
hydrocephalic rats. The average litter numbered 9, 5 of
which were hydrocephalic. None of the animals in the 1st
and 3rd periods gave birth to hydrocephalic animals.

The 2nd experiment was named the ‘single insult’ ex-
periment because it consisted of giving 20 g (50 mg tellu-
rium) of the tellurium diet on only 1 day of the experiment
to ea¢h animal so that 21 such groups of 5 animals repre-
sented the 21 days of gestation. Normal food was given on
all the other gestative days. 3 animals died during the ex-
periment and 72 animals gave birth to an average of 8 off-
springs. There were no hydrocephalic animals.

Discussion. It is concluded that 2,500 ppm of metallic
tellurium added to a normal diet of a gestating rat every
day during the period extending from the 10th to the
15th daysof gestationin therats willresult in hydrocephalic
offsprings in the majority of the litters. This period of
gestation is the target period of most drug-induced con-
genital malformationsin the rat® 8. The telluriumabsorbed
by the mother reaches the fetal brain within minutes, and
presumably causes an arrest of maturation of the telen-
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cephalic vesicles, which consequently present as hydroce-
phalus at birth.

Résumé. Le terme de «target period», qui peut se tra-
duire par période-cible, signifie la période de grossesse la
plus sensible aux effets nocifs d’'un agent tératogéne. Le
présent travail situe chez le rat la période-cible du tellure
entre les 10¢ et 15¢ jours de la grossesse.
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Catecholamine~Containing Nerves in the Submucosa of the Ureter

During an investigation into the arrangement and
innervation of smooth muscle in the rabbit renal calix
and pelvis?, nerves containing catecholamine were ob-
served in the submucosa. Histochemical demonstration
of monoamines in nerves is regarded as indicative of
their effector role; these substances have not been
reported as being present in afferent nerves. That mono-
amine-containing nerves existed in the submucosa of
the upper urinary tract suggested the need to investi-
gate their distribution in more detail in the hope that
it might prove possible to demonstrate the presence or
absence of probable effector target sites in this region.
This report presents the results of preliminary studies
on catecholamine-containing submucosal nerves in a
variety of species.

Adult rabbits, rats and guinea-pigs were killed by a
blow to the head; the kidney, together with the proximal
half of the ureter were then removed. Each kidney and
the attached ureter was placed on a cryostat chuck and
plunged into either isopentane or propane previously
cooled in liquid nitrogen. Cryostat sections were prepared
and processed for tissue catecholamines according to the
method of SPriGGgs et al.? using paraformaldehyde at
70.49, relative humidity. Adjacent sections were fixed
in formalin and stained using Massons trichrome tech-
nique for routine histology. Paraformaldehyde-treated
sections were examined using a Zeiss photomicroscope
fitted with a Wotan HBO 200W mercury vapour lamp
in combination with excitor filter BG12/4 mm and barrier
filter GG9/1 mm.

Fluorescent nerves were observed in the submucosa
of the renal pelvis and ureter in all the specimens exam-
ined. Other than in the submucosa of the calix (where
very few nerves were detected) regional differences in
submucosal innervation in the pelvis or ureter were not
apparent. Relatively large fluorescing nerves were ob-
served adjacent to the muscle coat extending into the
submucosa. Finer branches continued towards the epi-
thelium, some of which were closely related to the basal
layer (Figure 1). The relative thickness of the tissue sec-
tions prevented positive identification of nerves pene-
trating the epithelial basement membrane, However,

catecholamine-containing nerves were not observed in
the deeper layers of the epithelium proper. In addition
to the nerves described above, others were identified in
the submucosa lying adjacent to small arteries (Figure 2).
These nerves accompanied the vessels and were arranged
in a plexiform fashion on the external aspect of the
muscular media. Fluorescent nerve cells or chromaffin
cell bodies have not been seen in any of the preparations.

The relationship between catecholamine-containing
nerves and small arteries has been well documented in
a variety of tissues, including the ureter?; the present
results endorse this association in the submucosa of the

Fig. 1. Longitudinal section through the guinea-pig ureter showing
fluorescing nerves {arrows) adjacent to the epithelium (E). Other
nerves are observed in the muscle coat (M}.
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