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Infarctoid cardiac lesion has been induced in rats by dietary means in
the course of earlier experiments 111, 14, 15]. The cardiopathogenic diet was
rich in vitamin D2 cholesterol and protein, with a lack of potassium and magne-
sium with excess sodium and chlorine. The diet brought about 170 to 180 mm
Ilg hypertension in the animals which died between the 4th and 7th week of
the experiment without special intervention. Histological examination revealed
different stages of infarctoid cardiopathy (degeneration, necrosis, infil-
tration, fibrosis).

The question arose whether the lesions were restricted to the heart only.
Theoretical considerations made it probable that the central nervous system, too,
must have been impaired, and that the nervous lesions also affected the heart.

Lesion of the central nervous system wmas to be expected for the follow-
ing reasons.

a) One of the pathogenic factors was the organism’s loss of potassium
and magnesium [11, 14, 15] which is known to give rise to pathologic changes
in the nervous apparatus [2, 3,4, 5,7, 8,9, 10, 12, 13]. Although the deficiency
in question was not as grave in our experiments asto provoke a hypopotassaemic
syndrome or magnesium tetany, it may nevertheless have sufficed to pro-
duce histologically demonstrable alterations.

b) Another pathogenic factor was D2-hypervitaminosis; this is known
to cause calcifications in the viscera, the kidney in particular, and it may
damage the vascular network of the central nervous system as well.

c) Still another pathogenic factor was hypercholesterolaemia which, by
damaging the intima, may induce atheromatosis and lead, thus, to hypoxic
lesions of the nervous system.

d) It is moreover by inducing hypertension that the cardiopathogenic
diet may give rise to neuropathies.

Conditioned reflexes and the EEG of cardiopathie rats showed pathologic
signs in earlier experiments [1]. It seemed, therefore, necessary to ascertain
the type and degree of morphological changes produced in the central nervous
system by the cardiopathogenic diet.
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Material and method

The technical details of the experiment and the composition of the diet have been
described previously 111, 14, 15]. We kept the animals on the complex cardiopathogenic diet
No. S. 65. Albino rats of 110 to 140 g body weight at the age of 70 to 90 days were used. The
animals died between the 5th and 7th week of the experiment or were Killed at the end of the
7th week and histological examinations were made. The animals were divided into 7 groups.
Group | (12 animals) received the S. 65 diet; Group Il (10 animals) normal food with added
excessive doses of vitamin D2; Group 11 (5 animals) werefedtheS. 57 diet (S. 65 without vita
min D2); Group IV (7 animals) diet S. 68 (S. 65 without cholesterol); Group V (5 animals),
diet S. 59 (S. 65 without protein); Group VI (9 animals) diet S. 60 (S. 65 without salt); Group
ATI consisted of 10 normal controls.

Results
Group |

The brain of two animals contained foci of malacia; the centre of the
foci was necrotic, surrounded with microglial and macroglial accumulations
(Fig. 1).

The walls of the basilar vessels (internal carotid) were thickened, showed
necrotized spots and hyaline degeneration in 4 cases, while incipient throm -
bosis was seen in 9 cases: the lumen of the vessels wasinvaded by endothelial
cells, and there was an accumulation of haematogenic elements in the vicinity.

Symmetric myelopathy on both sides of the anterior median fissure in
the spinal cord and slightly increased vascularization together with a prolifer-
ation of perivascular connective tissue in the region of the anterior spinal
artery was revealed in one animal. A small inflammatory focus was visible
in the area of the dorsal horn in the thoracic cord of another animal.

In 9 out of 12 animals pathologic changes (cell ghosts, grave changes of
nerve cells, neuronophagia, pycnosis, etc.) were seen in the anterior, and some-
times in the lateral, horns. Changes of this nature were observed in all groups
(Figs. 2, 3).

Group 11

The basilar vessels showed thickening and hyaline degeneration in 5
animals and slight mural necrosis in one animal. There were minute capillary
haemorrhages in the white matter of the spinal cord in one case, in the grey
m atter in 5 cases. Pronounced myelodegeneration occurred in one case (Fig. 4).
It was in 5 animals that pathological signs in the nerve cells of the spinal cord,
as mentioned in connection with Group I, were encountered.

Group 111

No vascular lesions were seen. We found, in one animal, pronounced
spongiose degeneration in the spinal cord at the lower cervical and all the
thoracic levels. Pathologic changes in the nerve cells, as described above,



Fig. 1. Abscess in temporal lobe. Haematoxylin-eosin. Low-power magnification — Fig. 2. Cell ghost

and neuronophagia. Haematoxylin-eosin — Fig. 3.

Cell ghost and neuronophagia. Haematoxylin-eosin

Fig. 4. Spinals’ part of the rat. Van Gieson
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occurred in one instance. Neuroglial activity seemed to be more marked than
in the preceding groups. In one animal there was moderate hypoxia in the
Sommer sector of the hippocampus.

Group IV

Porosity with thickening and necrosis in the basilar veins was observed
in one case. In another case, grave haemorrhage occurred in the basilar part
of the pia mater in which the basilar vessels were embedded and which extend-
ed to the hippocampal fissure (Fig. 5). A slight haemorrhage in the grey matter
was found in a third animal (Fig. 6).

There were further 2 cases of the spinal cord: it was in one of them at
the ramification of the thickened vessel. The nerve cells of the spinal cord
showed changes in all members of the group.

Group V

In one case there was a moderate meningeal haemorrhage in the lateral
cerebral fissure, accompanied by Ilymphocytic infiltration and increased
vascularization. Necrosis in the Sommer sector of the hippocampus occurred
in another case (Fig. 7).

The nerve cells of the spinal cord were affected in two rats, while there
was capillary haemorrhage in the grey matter of one animal. Lymphocytic
infiltration in an anterior horn of the spinal cord and in the anterior cerebral
fissure was encountered in a further case.

Group VI

The basilar vessel walls displayed thickening, proliferation of the adven-
titia, necrosis in association with spongiose degeneration in 3 cases.

There was a capillary haemorrhage in the spinal grey matter in one
animal, and marked myelopathy in two rats, at the thoracic level in the one,
and all along the cord in the other. The spinal nerve cells were affected in
7 cases.

Group VII

No signs of pathology were observed in the controls.

Summing up, it was only in Group | that small foci of softening and
incipient thrombosis occurred. Mural necrosis, hyaline degeneration of basilar
vessels, their thickening were manifestations in common with those found in
Groups I, IV, V and VI.

Spongiose myelo degeneration occurred in this group in one, in Group
Il and Group Il likewise in one each, and in Group VI in two animals.



Fig. 5. Basilar haemorrhage. Low-power magnification — Fig. 6. Haemorrhage in the spinal grey matter.
Haematoxylin-eosin. High-power magnification — rig. 7. Neuronal hypoxia in Sommer’s sector of the
hippocampus. Haematoxylin-eosin — Fig. 8. Detail of abscess from rat brain. High-power magnification
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Members of Group IlIl were different from those of other groups inas-
much as they displayed no vascular lesions. It seems that feeding of cholesterol
without synchronous D2-hypervitaminosis is not capable of provoking such
lesions, at least within the duration of our experiments. Degenerative changes
were present in this group as well.

Discussion

Pathological changes in the central nervous system occurred in all test
groups; the parts affected were certain elements of the nervous tissue (nerve
cell, neuroglia, myelin sheath) and the vascular apparatus. Lesions were ob-

served in every group: their ratio was 9/12 in Group I; 5/9 in Group II; 2/5 in
Group IlI; 2/7 in Group 1V; 3/5in Group V; 7/9 in Group VI. Most of these
lesions occurred in the anterior or posterior horn, and — in 2 cases — in the

nerve cells of the Sommer section of the hippocampus.

Essentially, the lesions were non-specific; they consisted in a decolor-
ation of the nerve cells, in their degeneration, pycnosis or neuronophagia, which
shows that the alimentary intoxication caused no specific damage to the meta-
bolism of nerve cells.

The fact that 5 animals in Group Il exhibited changes of spinal nerve
cells shows that D2-hypervitaminosis is specifically toxic for nerve cells. That
the ratio was still higher in this respect in Group | and VI permits of the con-
clusion that hypertension, as induced by the cardiopathogenic diet, is particu-
larly injurious for nerve cells. The salt-factor seems not to be involved in this
respect, since the incidence of nervous lesions was highest just in Group VI.
The fact that the nervous changes were less frequent in Groups Ill, IV and
V proves that D2-hypervitaminosis, hypercholesterolaemia and hyperprotein-
aemia have to act in common in order to produce grave nervous lesions.

We regard the bandlike necrosis of nerve cells in the Sommer sector oi
the hippocampus, as observed in Groups Il and IV, as a hypoxic degeneration.

It was in four groups that we observed a spongiose degeneration of the
spinal cord. This was in its histological aspects, in perfect agreement with
earlier observations concerning various other injuries [6]. As in earlier experi-
ments, metabolic changes induced by the applied diet might have been the
cause of degeneration. The reason why the myelin sheath was damaged in some
and remained unimpaired in other animals presumably is that a number of
individual factors, e.g. the intensity of resistance, differences in absorption
and assimilation in the gastrointestinal tract, are involved in the genesis of
myelopathies.

As regards vascular manifestations, the presence of small foci of ence-
phalomalacia and necrosis in two animals was the more noteworthy as the
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basilar veins of the same rats showed thickening, hyaline degeneration and
necrosis. These foci were obviously' analogous to thrombotic foci of softening
in humans, an assumption corroborated by the fact that changes of this kind
occurred in Group 1only, viz. among those animals which received the com-
plex diet containing all pathogenic factors. Let us remember that the two
animals with incipient thrombosis in the basilar veins belonged likewise to this
group.

Pathologic changes in the wall of basilar veins occurred in 11 animals,
of which 2 belonged to Group I, 3 to Group Il, one — each — to Groups
IV and V, 3 to Group VI. Although this irregular distribution permits of no
conclusion regarding the specific effect of each particular diet, it is noteworthy
that the vessel walls remained intact in Group IlIl whose members received
no vitamin D.2in the diet.

Capillary haemorrhage in the grey matter of the spinal cord occurred in
9 cases, in the white matter in one case. They were apparently due to increased
permeability of the capillary walls caused by dietary factors. Leptomeningeal
haemorrhage was observed in 2 animals, and the haemorrhage was so massive
in one of these cases as to envelop the basilar vessels.

Haemorrhage in the central nervous system was most frequent in Group
I, less frequent in Groups IV, V and VI, while there was no haemorrhage in
Group Ill. Perivascular haemorrhage in the brain in connection with D2-hyper-
vitaminosis has been described by Bauer [16], while grave meningeal hae-
morrhage, as seen in our Group 1V, has not been reported in the available
literature. By [minting to the possible significance of nutritional factors, our
case may contribute to an elucidation of the still obscure aetiology of lepto-
meningeal haemorrhage in humans.

We suggest that, as regards the small circumscribed inflammatory foci
and the abscess (Fig. 8) found in 3 animals of Groups | and V, the diet reduced
the resistance of the animals and made them thus susceptible to pathogens.

_ The authors are indebted to Miss M. schnell and imiss M. Jéna for valuable technical
assistance.

Suiniiiary

Morphological changes have been induced in the central nervous system of rats by
dietary means. The pathological changes observed consisted in degeneration and pycnosis
of the nerve cells, neuronophagia, further vascular manifestations such as thickening and
necrosis of vessel walls, haemorrhage, thrombosis and foci of encephalomalacia.
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HISTOLOGISCHE VERANDERUNGEN DES ZENTRALNERVENSYSTEMS
BEI EXPERIMENTELLER KARDIOPATHIE

J. SGS, T. LEHOCZKY und MARGIT HALASY

Auf Wirkung einer kardiopathogenen Didt entstanden im Gehirn und im Rickenmark
pathologische Veranderungen. Aufier Degeneration und Pyknose der Nervenzellen sowie
Neurophagie lieBen sich vaskuldre Verdnderungen nachweisen: Verdickung und Nekrose der
GefalBwand, Blutungen, Thrombenbildung und Erweichungsherde.

MMCTONIONMYECKUE W3MEHEHWA LEEHTPANIbHOW HEPBHOW CUCTEMbI
NPV SKCMEPVMEHTANIbLHOW BACKY/IAPHOW KAPAVOMATUN

M. wouw, T. NEXOLKWN u M. XANALWMU

Mocne aauv avaThl, Bbi3bIBalOLLE/ KapamonaTuio, B MO3re 1 CMMHHOM MO3re pasBMBaroTCs
naTosiornyeckme Mopgoiormyeckne usMeHeHUs. Kpome MepepoXkaeHMst U MUKHO3a HEePBHbIX
KNeTOK W Helpogharuy HabnioAaloTCsl BacKy/siPHbIE U3MEHEHUs!, YTO/LLEHNE COCYANCTOM CTEHKM,
HEKPO3 CTEHKM COCyAa, KpoBOTeueHWe, o6pasoBaHve TPOMGOB M ouarnm pasMsirdeHus.

Prof. Dr. .T. S6s
Prof. Dr.T. Lehoczky Budapest IX. Hodgyes Endre u. 9., Hungary

Dr. Margit Halasa
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