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of them in Figure 4 makes an asymmetrical synapse with a
large cell of the medial nucleus; the whole bouton is
swollen and filled with a coiled mass of neurofilaments.
By invagination of developed glial processes, part of this
bouton is detached from its contact region, and the
postsynaptic membrane thickening remains in the cor-
responding site (Figure 4, large arrow). In the present
study it was found that the boutons derived from SCT
fibres largely formed asymmetrical synapses with small-
sized dendrites, dendritic spines and cell bodies, and a few
formed symmetrical synapses on the cell bodies with wide
synaptic clefts.

According to recent -electrophysiological studies,
excitatory responses with long latencies were recorded in
the medial and the interpositus nuclei following stimula-
tion of peripheral limb nerves®-11, cutaneous mechano-
receptors® 19, and hindlimb muscle afferents!?, and those
with short latencies were rarely recorded following
stimulation of the ventrolateral funiculus at C3710,
Therefore, it is concluded that major input to the cerebellar
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nuclei is derived from the lateral reticular nucleus or the
inferior olive, rather than from the spinal cord. The
present observations apparently show that the fibres
from the spinal cord terminate directly upon the dendrites
and somata of large cells in the cerebellar medial and
interpositus nuclei. However, it is not possible to estimate
exactly the number of SCT fibre terminals in these nuclei.

Zusammenfassung. Bei Katze und Kaninchen wurden
Projektionen vom Riickenmark zu den Kleinhirnkernen
elektronenmikroskopisch untersucht und nach Lisionen
des Halsmarkes wurden viele degenerierte Endknopfe der
Kollateralen des Tractus spinocerebellares in den Nuclei
medialis und interpositus gefunden.

M. IxEpA and M. MATSUSHITA
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Synthesis of Nuclear and Mitochondrial DNA in Rat Liver After Injection of the Carcinogenic

Compound Diethylnitrosamine

Diethylnitrosamine (DENA) is carcinogenic in many
anijmal species! and can induce liver tumors either after
prolonged feeding, in the diet?, or after single administra-
tion®. Early modifications of nuclear DNA (nDNA)
synthesis in rat liver have been observed after injection of
dimethylnitrosamine (DMNA)4, and late effects of DENA
on rat liver nDNA synthesis have been analyzed auto-
radiographically by Rajewski®. Although the alkylation
of nucleic acids by DENA in rat tissues is less severe than
that of similar amounts of DMNA, the basic mechanism of
action is the same in both cases and involves the appear-
ance of N-7 alkylated guanine®. This similitude incited us
to look for possible differences in the effects of DENA on
the synthesis of rat liver nDNA and mitochondrial DNA

(mtDNA)?, the probability of which is strengthened by
the observation of WuNDERLICH et al.8 that liver mtDNA
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Specific Tadioactivity, in dpm/mg DNA, of nDNA and mtDNA after injection of DENA

Time (h) after injection nDNA mtDNA
DENA controls DENA/controls DENA controls DENA/controls
1 980 1800 0.35 89.150 52.500 1.70
2300 5700 0.41 25.280 - 15.140 1.67
2 2170 4430 0.49 47.650 59.370 0.80
715 1300 0.55 31.620 38.890 0.81
4 653 1970 0.33 46.140 33.570 1.37
865 2360 0.36 49.506 39.470 1.25
6 644 913 0.70 32.940 43.610 0.75
940 1100 0.92 — — —
12 630 3670 0.17 34.965 51.708 0.67
1200 3560 0.34 12.590 37.780 0.33
24 5830 2770 2.1 11.230 59.000 0.19
2320 1020 2.3 12.070 48.000 0.25
30 7650 1250 6.1 — — —
4500 2180 2,0 7.400 24.760 0.30
48 48.890 1700 28.7 60.800 66.580 0.91
20.230 4355 4.6 — — —

Results of 2 separate experiments; 5 rats are used per experiments.
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shows a preferential alkylation as compared with nDNA
after treatment of rats with a single injection of DMNA or
N-methyl-N-nitrosourea®.

Material and methods. Male Wistar rats weighing 180 to
200 g were used. They were starved 24 h before sacrifice.
A dose of 100 mg/kg DENA was injected i.p. (the DENA
purchased by Schuckardt was diluted with NaCl 0.15 M
to a concentration of 40 mg/ml). Control rats were injected
with a similar volume of NaCl 0.15 3. 1 h before sacrifice,
the animals were given an ip. injection of 20 pCi ®H-
Thymidine at a specific radioactivity of 1 Ci/mM. After
sacrifice, the liver was quickly removed, perfused with
ice-cold 0.25 M sucrose pH7, blotted dry, weighed and
homogenized in 10 vol. 0.25 M sucrose. '

The separation of nuclei and mitochondria as well as
the extraction of nDNA and mtDNA were carried out as
previously described 1°. The radioactivity was measured in
a Packard Tri Carb liquid scintillator, and the efficiency
of counting determined by use of an internal standard.
The amount of DNA was determined by the diphenyl-
amine reaction according to BuUrTON!l. The results
(Table) are expressed in dpm/mg DNA.

Results and discussion. Relatively large differences may
be observed in the specific radioactivities from one series
of rats to the other, but the ratios of activities of injected
group relative to control group were consistent from one
series to the other for any given time, as well for nDNA as
for mtDNA. The results of two different experiments are
presented in the Table. For each experiment, 5 rats were
used in order to have enough liver tissue for the isolation
of mtDNA.

From the Table, it is seen that nDNA synthesis first
passes through an inhibitory phase, then increases
markedly 30 h, and still more 48 h, after injection of
DENA. A similar increase, though appearing more
rapidly, has been observed after injection of DMNA*. Tt
shows the appearance of a regenerative process induced
by the discrete necrotic lesions due to DENA injections.
If the behaviour of liver nDNA synthesis in DENA-
treated rats is reminiscent of what is observed after partial
hepatectomy, it is however not the case for mtDNA
synthesis. Whereas in regenerating liver, mtDNA
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synthesis continuously increases shortly after partial
hepatectomy!?, the increase is small and transient after
DENA injection and is followed by a rather pronounced
decrease at the moment when nDNA synthesis begins to
increase. Therefore, the regenerative processes induced
by partial hepatectomy or by DENA injection are different
as far as DNA synthesis is concerned. Nuclear DNA
synthesis is more sensitive than mtDNA synthesis to
DENA: inhibition is observed already 1 h after injection
for the former, but only from the 6th h for the latter. It
remains to be established whether differences in alkyla-
tion level between nDNA and mtDNA could account for
the differences observed in the synthesis of liver nDNA and
mtDNA in DENA-injected rats?®.

Résumé. L’injection de diéthylnitrosamine a des rats
provoque, dans les heures qui suivent, une inhibition de
synthése plus forte au niveau du DNA nucléaire du foie
qu’au niveau du DNA mitochondrial. A la phase d’inhibi-
tion succéde une stimulation de synthése de nDNA,
avec retour 3 un niveau normal de la synthése de mtDNA.
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Lysozyme Activity in the Plaice (Pleuronectes platessa L.)

Lysozymes (EC 3.2.1.17) are widely distributed in
nature!. Qur examination of teleosts caught in British
waters showed that lysozyme was consistently present
throughout the vear in the sera of flatfish; Pleuronectes
platessa L., Platichihys flesus (L.), Limanda limanda (L.),
Scophthalmus maximus (L.) and Scophthalmus vhombus
(L.). With other orders it was variable in its occurrence,
even among individuals of the same species, such as the
haddock, Melanogrammus aeglefinus (L.), and was never
present in detectable amounts in 30 specimens of cod
(Gadus morhua L.) examined over a 2 year period.
Lysozyme activity was measured by a turbidimetric
assay 2, with hen egg white lysozyme (Arinour, crystallized)
as a standard.

Lysozyme, either alone or in conjunction with comple-
ment and antibody is thought to contribute to bacterio-
lytic mechanisms in vertebrates, including fish® Tor
this reason the present study is concerned with the nature
and cellular origin of lysozyme in the tissues and body
fluids of the plaice. . Previous work had shown that
lysozyme was present not only in the plasma, but also the
cutaneous mucus®. :

After centrifugation of heparinized plaice blood, a
fraction containing erythrocytes and no detectable white
cells was obtained, together with another fraction contain-
ing white cells contaminated with a small proportion of
erythrocytes. The 2 fractions were washed and lysed.
Lysozyme activity could only be detected in the white cell
fraction. Since the erythrocyte fraction was inactive it
was concluded that the enzyme was exclusively associated
with the white cells. Neutrophils and monocytes, together
with lymphocytes and thrombocytes have been described
in plaice blood?®, although the white cells represent less
than 29% of the total blood cells and are comprised .of
819% lymphocytes, 18%, neutrophils and less than 1%
monocytes (D. A. CoNroy, personal communication).
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