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Histochemical Research on the Liver Tissue in Acute and Chronic Lead
Stearate Poisoning

Badania histochemiczne tkanki watrobowej w ostrych i przewleklych zatruciach
stearynianem otowiu

T'ncroxuMmuyeckue MCCIEHOBAHUA IEeYEHOYHOM 000JI0YKM IIPMU OCTPBIX M XPOHMYECKMX
OTPaBJICHHUAX CTCAPMHUAHOM CBMHIIA

One of the substances which can produce acute and chronic poisoning
is lead stearate — (C17H3;COO),Pb. It was introduced into industry as
a thermic stabilizor in the production of plastic material and as an ad-
dition to bearing greases (7, 11).

On the basis of available information concerning lead stearate poison-
ing (6, 7), the changes which occur in the liver are still discussed and that
is why we have decided to trace the histochemical reactions in the liver
of animals which have undergone acute and chronic poisoning by this
substance. The investigations were also carried out with the aim to find
out if, and to what degree, the changes are reversible. -

MATERIAL AND METHOD

The reasearch was carried out on 50 male white rats of our own breed, body
weight being about 250 g. All the animals, -experimental and control were kept
in identical conditions and fed on a standard diet throughout the experimental
period. The experiment was carried out in two series A and B. Each series
was divided, dependent on the lead stearate doses, into 4 experimental groups and
2 control group (K, and K,). The experimental rats in series A and B were given
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lead stearate dissolved in oil, at a permanent volume of 1 ml, by a stomach tube
4 times . a week for 5 weeks. In the control group K, the animals received oil
and in K; nothing except the normal diet. The rats in series A were decapitated
in 24 hours and in series B 5 a week after receiving the last dose of lead stearate.
The division into groups is given in Table 1.

Table 1. The arrangement of experimental groups in the A and B series

Groups Series A Series B

mg/kg mg/kg
1 25 25
11 15 15
111 10 10
v 5 5

The material for examination was collected from the right liver lobe, on
which histochemical reactions were made, for succinic dehydrogenase activity
according to Nachlas et al and for lactic dehydrogenase according to Pearse,
using in both cases Nitro BT electrons as an aeceptor. The incubation time was
45 min. at a temp. 37°C. The phosphatase activity was marked according to Go-
morie’s method.. The control tests for the examined enzymes were made in incuba-
tion liquid which did not contain the substrate. Apart from the histoenzymatic
reaction, glycogen was revealed by using the PAS reaction according to McManus,
nucleic acid according to Brachet’s method, and meutral lipids by Lill’s method,
using oil red. Hematoxylin and eosin staining was carried out on control slides.

RESULTS

The sections of _the livers of experimental animals which were stained
with hematoxylin and eosin did not show any significant differences
in comparison to the pictures in the control group. Attention was drawn
to a somewhat decreased size of the nucleoli, weaker eosinophilia and
exsanguination in the I groups receiving the highest dose of lead stearate
in series A and B.

Succinic dehydrogenase — the enzymatic marker of mitochondria
indicated g decreased activity in comparison with that in the control
group (Figs. 1 and 2) in its reactions in the liver of the experimental
animals in series A. The smallest enzymatic reaction product occurred
in group I of series A. Whereas in the liver of the animals in series B
a decrease of the succinic dehydrogenase activity was smaller than that
in the respective groups of series A. Group IV B showed identical histo-
chemical reactions as those in the control group. .

On the liver slides of the experimental animals a decrease of the
enzymatic reaction of lactic dehydrogenase activity was observed in
groups I and II of series A (Figs. 3 and 4) and only in group I of series B.
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The microscopic pictures of the remaining groups were similar to those
observed in the control groups.

An increase in the acid phosphatase activity and an increase in tha
number and size of phagocytic cells (Figs. 5 and 6) was found in the
liver of the animals of all the groups of series A. The greatest visible
changes were observed in groups I and II. In the histochemical reactions
of series B an increase in the acid phosphatase activity was observed only
in groups I and II, in the other no changes were observed.

The reaction to glycogen in the hepatocytes of the animals in series A
in groups I—IV was distinct and increased. The largest amount of glyco-
gen was observed in the hepatocytes of group I which received the largest
dose of lead stearate. In this group the difference in the reaction in-
tensity between the central and peripheral part of the lobule faded.
Nearly all the cells were filled with glycogen granules to the same degree
(Figs. 7 and 8). A decreased reaction to glycogen in the preparation of
series B were only observed in groups I and II. However, when compared
with the appropriate group in series A the amount of glycogen was
somewhat smaller.

In the hepatocytes of series A a decreased RNA reaction in the cyto-
plasm was observed and the number of nucleoli also decreased, being
often single and small in size. The highest number of hepatocytes with
the above changes were observed in the animals of group I which were
given the highest dose of lead stearate (Figs. 9 and 10) the least in
group IV. The changes in the animals in series B, group ] were similar
to those in group A-I, whereas in group B-II the cytoplasm pyronine
absorption was greater than that in A-II. The nucleoli were larger and
the cells with 2 nucleoli were frequently found. The remaining groups
in series B showed no changes.

In the groups of series A a distinct increase of lipids was observed on
the periphery as well as in the central parts of the liver lobules. Groups
I—IV of this series differed in the size of lipid droplets. The largest
amount of hepatocytes with big lipid droplets was found in group I (Figs.
11 and 12) and in group IV which obtained the lowest dose of lead stearate
the cells contained small lipid droplets.

In the livers of animals in series B a large amount and large balls
of lipid were ascertained only in group I and exclusively on the outer
limits of the lobule near the triad. Whereas in group II—IV the steatosis
concerned the whole lobule, but was weaker in comparison with the
parallel group in series A. It is worth noting that the reactions to lipids
in the experimental groups were compared with the both control groups
K, and K; as in group K; which received oil, an unsignificant increase
int the reaction to lipids was noticed. '
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DISCUSSION AND CONCLUSIONS

The lead salts ,of organic acids can accumulate in the tissue in a way
similar to that of inorganic lead salts (9, 11). Guerdjikoff et al. (3),
assumed that the toxicity of lead compounds in the body may depend on
their ionization. Although lead stearate as a hydrophobe compound dis-
solves in lipids and undergoes ionization, its harmful influence on the
body has been shown to be small.

Lead stearate effects the behaviour of the liver enzymatic system
which is especially sensitive (2, 4). Therefore we have thorougly analyzed,
apart from the general morphological structure of the liver tissue, the
changes in the activity of succinic dehydrogenase, lactic dehydrogenase,
acid phesphatase and, additionally, that of glycogen, lipids and RNA.

In the liver of the animals in series A the reaction to succinic dehydro-
genase showed a decrease in the enzymatic activity and was the smaller
the larger was the dose of lead stearate which was given to the exper-
imental animals. Whereas in series B a decrease in the succinic dehydro-
genase activity was lower than in the respective groups of series A. Group
IV-B did not show any histochemical reaction at all. This may lead to
an assumption, that changes produced by lead stearate gradually retreat
during 5 weeks when the animals cease to be given the compound.

Lead stearate caused only a decrease in the lactic dehydrogenase
activity in the liver of the animals in groups I and II, whereas the activity
in groups III and IV of series A unchanged. The liver of animals in
series B a change in the lactic dehydrogenase activity was only observed
in group I. This indicates a lower sensitivity of lactic dehydrogemase to
the action of lead stearate than succinic dehydrogenase and a greater
ability to retreat the changes caused by it.

The observed by us, as well as by Valade and Coste (10),
distinct rise in the acid phosphatase activity and lysosome increase in
the liver of animals receiving lead stearate and increase in the phagocyte
cells in the liver cavities, may be an expression of an infectious condition
of the liver or it may be evidence of degeneration processes in the hepato-
cytes. Sassi et al. (8) also indicated that lead stearate causes, in persons
working in its production, damage to the liver tissue, similar symptoms
are also given by inorganic lead compounds. Whereas Gluszcz and
Mylak (1) did not find any liver damage in 4 clinical cases of lead
stearate poisoning.

The carried out by us histochemical reactions to glycogen indicate an
increase in its quantity in the liver of animals in series A which is pro-
portional to the size of the lead stearate dose. Whereas distinct reaction
differences in series B were not shown. The observed changes in the
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EXPLANATION TO FIGURES

Fig. 1. Reaction to succinic dehydrogenase activity in the liver of control
animals, Method of Nachlas et al. Magn. ca 200X.

Fig. 2. A liver of an experimental rats, group I series A. Reaction to succinic
dehydrogenase activity. Method of Nachlas et al. Magn. ca 2060X.

Fig. 3. Reaction to lactic dehydrogenase activity in the liver of control rats.
Magn. ca 200X,

Fig. 4. Reaction to lactic dehydrogenase activity in the liver of experimental
rat, group I series A. Magn. ca 200X,

Fig. 5. Reaction to acid phosphatase activity in control groups. Magn ca 200X,

Fig. 6. A liver of an experimental rat, group I series A. Reaction to acid phos-
phatase activity. Magn. ca 200X,

Fig. 7. Reaction to glicogen in the liver of control group. Magn. ca 200X.

Fig. 8. Reaction to glicogen in the liver of experimental rat, group I series A.
Magn. ca 200X,

Fig. 9. Reaction to RNA in the liver of control! group. Magn. ca 400X.

Fig. 10. RNA in the liver of experimental group I, series A. Magn. 200X,

Fig. 11. Reaction to fats in the liver of control animals. Magn. 200X,

Fig. 12. Reaction to fats in group I, series A. Magn. ca 200X.
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STRESZCZENIE

Badania histochemiczne przeprowadzono na skrawkach watroby szczuréw bia-
lych, ktérym podawano dozolagdkowo stearynian olowiu w 4 réznych dawkach przez
okres 5 tygodni. Wyniki badan wskazuja, Ze wielko$¢ zmian w odczynach histo-
chemicznych zalezy od wielko$ci dawki stearynianu olowiu. Dawka 5 mg/kg cie-
zaru ciata daje najmniejsze zmiany w przeprowadzonych reakcjach i sg one od-
wracalne po 5-tygodniowej przerwie od zakonczenia podawania tego zwigzku.

PE3IOME
THcTOXMMUMECKUE WMCCIEAOBAHNA NPOBEAEHBI Ha [EYeHM GenblX KDBIC, KOTOPHIM
JaBaliy JOKEeNyAOYHO CTeapMHMAH CBMHIA B 4 703aX B TeueHMe 5 HENEeNnb. Pe3ylb-
TaThl UCCJIENOBAHMI YKA3bIBAIOT HA TO, YTO BEJMYUHA U3MEHEHUN B TMCTOXUMUYECKUX
peakuMaX 3aBMCUT OT IO3LI cTeapuumana cBuaua. Jlo3a 5 Mr/Kr BbI3BIBAET HaliMOHL-
1IMe M3MEHEHMA B IPOBEAEHHBIX PeakuuAX ¥ OHM 00GOPOTHLIE IOCHE TIATUHEAENbLHOrD
mnepepniBa OT NOCHEAHENM N03bI 9TOT0 XMMUYECKOTO COeNVUHEHUS.


















