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VI NERVE IN EXPERIMENTAL LEAD POISONING

TERESY GOZDZIK-ZOLNIERKIEWICZ and BoGustaw Moszy&ski

From the Otolaryngological Clinie, Warsaw, Poland

Forty healthy guinea pigs -were poisoned with repeated peritoneal injec-
tions of lead acclafe, Afler 7 weeks the animals were sacrificed and the
inner ear with VHI nerve were examined histologically. The lead level
‘n Ahe blood was estimated in all animals after poisoning and jin 10
healthy guinea pigs (control group). The sensory cells of the inner ear,
the spiral and vestibular ganglion cells appeared to be normal, The VIiI
nerve in the majority of poisoned animals showed segmental demyelina-
tion and axonal degeneration. Theories on etiology and pathogenesis of
the neuropathological changes in lead poisoning are discussed.

Amuong the many symploms of lead poisoning are found complainls of
aplitory defeels and vertigo (Giurlo & OWoboni, 1956; Falkowska ef al.,
¢4 Gammarrota & Bartoli, 1964; Ursan & Suciu, 1965). The answer to the
poblem of the loxie cffect of the lead on inner ear and the VIII nerve in
wan is still under discussion. Gambault (1880) was the first who demon-

“raled peripheral nerve changes in guinea pigs resulting from lead poison-

snt Thie next experiment reports described the influence of lead upon the
~utral nervous system and peripheral motor nerves (Ferraro & Hernandez,
11425 Fullerton, 1966; Kornofsky & Ridgway, 1952; and others).

The present work was undertaken to study the effect on the inner ear
il VIII nerve after lead poisoning. '

METHOD

Fifly healthy young guinea pigs were used for the experiment. Their
arighls ranged between 300 and 350 g. Ten guinea pigs served as a conirol
fs the estimation of normal lead levels in the blood. Forty animals were
~nwen repeated doses of 1% solution of lead acetate Pb/NQg/, by intraperi-
* neal injections. The total dose of 300 mg/kg was administered one time
very 7 days during 7 weeks. Eight animals died before the end of the experi-
swenl, All remaining guinea pigs were weak and had lost weight. During the
i 1woning their growth was inhibited. The loss of weight is, according to
Pallerton (1966) and Causey (1965), a significant sign-of serious poisoning.
tuly five animals were able to run slowly, but they appeared to have mild
“wralysis of their hind limbs. After seven weeks the animals were sacrificed,
“te temporal bones removed for histopathological examination and the lead
“sel in the blood was estimated. The latter 'was determined in all animals
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Fig. 1. The VIII nerve from the poisoned guinea pig (cross section) stained by Suday
black B to show demyelination. The bundies of demyclinated fibres are present in the
center of the trunk; x 100, At the right of the figure the vestibular ganglion cells are
seen,

Fig. 2. VIII nerve—single fibre from a poisoned animal stained by Heidenhain method
(&, b) and Sudan black B (e), (1) Segmental demyclination with the ovoids of degeneral.
ing myelin. (2) Intact myelin sheath. Magnification: (a) x 1600, (b) x 2500, (c) x 3200,

after poisoning and in 10 healthy guinea pigs (control group). The estima-
tion of lead was made by a polarographic method similar to that described
by Teisinger et al., (1956). The lead level in control group was 0.025 mg% -
0.33 mg%. This level in the poisoned animals increased about 10 times to
0.31 mg% —0.42 'mg%. For histopathological examinations the animals were
divided into two groups. The temporal bones of 16 guinea pigs (first group)
after fixation and decalcification in EDTA were embedded in -celloidin, and
sections were cut at 15-20 4 and stained with haematoxylin-eosin, cresyl
violet and by silver impregnation method described by Gomori.
The temporal bones from the remaining 16 guinea pigs (second group)
- were embedded in paraffin, because the application of methods to demon
strate myelin and axon are limited by celloidin technic. Paraffin sections
were stained by modified Heidenhain’s method, Sudan black B and luxel
fast blue for myelin sheaths and Roger-Foot’s method to demonstrate axous.

RESULTS

The histological investigations showed no pathological changes in .the
sensory cclls of the inner car or in spiral and veslibular ganglion cells. In
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Fig. 3. VHHI nerve from normal guinea pig stained by Roger-Foot method to demonstrate
atons. x 60,

the first group (celoidin embedding) VIII nerves from 12 of the 16 poisoned
animals were histologically abnormal. Focal changes with destruction of the
nerve were seen in specimens stained by hematoxylin-eosin and by the silver
method. There was individual variation in the degree of these changes. De-
tailed information about the character of these pathological changes was
whlained by histopathological examination with staining by methods demon-
srating myelin sheaths and axons. The VIII nerve of the 5 lead-poisoned
snimals in the second group was normal (Fig. 3). The VIII nerve of the
remaining 11 guinea pigs showed both demyelination and axonal degenera-
lion, '

On the cross section of the VIII nerve we observed characteristic changes
when the nerve was stained by Sudan black B (Fig. 1). The demyelination
spread to involve the nerve fibers in the centre of the trunk. Only residual
fragments of myelin sheaths can be seen here. The various stages of segmen-
tal demyelination in a single fibre were observed also in remaning parts of
the nerve. On the longitudinal sections (Fig. 2) several ovoids of degenerat-
g myclin can be seen.

Process of axonal degencration in the same nerve is shown in Fig. 4.
The degree and extent of these changes varied in different parts of the same

serve. This distribution of the lesion prompts the suggestion that in lead-

poisoned guinea pigs segmental demyelination and axonal degeneration of
the YIII nerve occur,
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Fig. 4. Axonal degeneration in VI1I nerve from poisoned aniial. Roger-Foot stain, (a) At
the right of the figure is the region of total dn;str'xwtio‘n of the nerve. x-400. (b, ¢) Axonal
degencration in single fibre at higher magnification. x 3200,

DISCUSSION

A full understanding of the pathogenesis of ncuropathological lesions
produced by lead has not emerged. The theory which was supported for
many years is fhat of porphyrin metabolic deficiencies. Some authors have
stressed damage to the vascular epithelium, suggesting that the neuropatho-
logical lesions may be secondary to the vascular (Cumings, 1959; Ursan &
Sucin, 1965). The predominant changes in the central nervous sysiem were
found by other workers.

In previous experimental works on chronic lead poisoning, demyelination
of the nerve fibers was found (Fullerton, 1966; Glees, 1961). This toxic
effect is probably the result of disturbance to the enzymatic content of mye-
1in sheath. The degeneration of myelin may also be the result of the degene-
ration of the axis cylinder. These biochemical lesions produced by heavy

metals were stated by Glees (1961).

The striking resemblance of the early neurological symptoms of chronie
lead poisoning in man to those seen in other demyelinating syndromes
suggest that this is the same etiological agent. For this reason some authors
have. suspected lead as a possible cause of multiple sclerosis (Campell, 1950;
Cone et al., 1934; Falkowska ef al.,, 1964).

Our ‘work showed that lead poisoning in guinea pigs might produce
chronic, demyelinating neuropathy of the VIII nerve with axon degenera-
tion. The sensory cells of the inner ear have been found to be most resistant
to the toxic effect of lead. The degree of the histopathological changes is
not necessarily the same in different animals. This finding suggests the indi-
vidual sensilivity to lead intoxication and confirm other experimental and

clinieal observations.

>
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The results of our experiment in guinea pigs are relevanl with reference
i lead intoxication in man, but may suggest the pathogenesis of VI nerve
fesions.
% ZUSAMMENFASSUNG
=T Die Untersuchungen wurden an 40 gesunden, jungen, weissen Meerschweinehen .
durehygefiihri. Die Meerschweinchen wurden mitiels intraperitonealer Injektionen
von Bleinzetat allmiihlich vergiftet., Nach ciner 7 Wochen lang andagernden Ver-
siftung wurden die Tiere getitet und das Innenohr sowie der VI lirnnery : :
= histodogiseh untersucht. Bei allen vergilteten Tieren und bei 10 gesunden Meer- : ! ‘
] . whweinchen, die als Kontrollgruppe dienten, wurde der Bleigehalt im Blut he- -
W . Jimmit, Die Sinneszellen des Innenobres und die Nervenzellen des vestibuliren | ;
(5 : tanglions sowie des Ganglio spirale cochleae waren normal. Bei der Mehrzahl : '
! der vergifieten Tiere wurde im VII. Hirnnerv cine segmentire Demyelinisation
{n) At nml cine Axondegencration festgestellt. In der vorliegenden Arbeit wurden gleich- i
Axonal falls die bestehenden Auffassungen iiber die Atiopathogenese der neuropatholo- :
vischen Verdinderungen bei Vergiftungen dargelegt. £
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