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Karbatox 75 and Unden, pesticides of the carbamate 
group, are widely used in Poland. Though they are not 
usually regarded as very toxic, we thought i t  expedient 
to test the effect of these substances on some internal 
organs of mice. 

Karbatox 75 (Carbaryl, Sevin, 1-Naptyl-N-methylcar- 
bamate) is an insecticide frequently used in fruit-farming 
and agriculture; i t  is produced by "Azot," Jaworzno. Car- 
baryl has already been investigated by several authors as 
t o i t s  mutagenic influence on plants; these authors found 
that i t  had an effect on the mitoses in the root tips and 
led to the occurrence of numerous chromosome aberrations 
(Wuu, 1967; Amer, 1965). 

Unden (Propoksur, Baygon, Bay 39007, 2-1sopropoxy- 
phenyl-N-methyl-carbamate) produced by "Chemagro" is also 
a well-known insecticide, often used in Poland. I t  is 
more toxic than Karbatox. 

The pesticides of the carbamate group act by contact 
or per os. Their biological effect probably consists in 
inhibiting choline esterase. Intoxications in man pass 
rapidly, as these compounds are quickly detoxicated (Mel- 
nikov, 1971). 

Material and Methods 

The investigations were made on 50 male mice from 
the Balb strain, with a mean body weight of 24 g. The 
animals were daily injected intraperitoneally with a sus- 
pension of the pesticide in physiological saline in a dose 
of 20 mg per kg of body weight. The control animals were 
injected intraperitoneally with physiological saline alone. 
The mice were divided into three groups: (I) animals 
treated with Karbatox, (2) animal~ treated with Unden, and 
(3) control animals. After 10 and 20 days the animals 
were killed by decapitation and after dissection the fol- 
lowing organs were taken for histological infestigation: 
intestine, testes, l iver,  and kidneys. The brain and hypo- 
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physis were f i xed separately.  Preparations were add i t ion-  
a l l y  made from the spleen and testes fo r  karyological  i n -  
ves t iga t ion .  Af ter  d issect ion the organs were f ixed in  
Bouin's f l u i d ,  sect ions 10 microns th ick  were stained with 
haematoxylin and eosin. 

For karyometric inves t iga t ions  such sect ions were 
stained with chrome haematoxyl in-phloxin a f te r  Gomori and 
modified by Bargmann. The measurements were then made as 
fo l lows:  the long and short  axes of ce l l  nuclei  were mea- 
sured in neurosecretory neurons of nucleus supraopticus 
and nucleus pa raven t r i cu la r i s ,  I00 nuclei in each neuro- 
secretory centre of each animal. The ce l l  nucleur volume 
was calculated from the formula V = ~ LB 2, where L is  the 
long axis of the nucleus, and B, the6short  axis of the 
nucleus. The means fo r  the experimental and contro l  groups 
were compared s t a t i s t i c a l l y  by the x 2 tes t .  

The Gomori-posi t ive g l i a  was studied q u a n t i t a t i v e l y  
by counting the g l i a  ce l l s  wi th Gomori-posit ive granules 
in the cytoplasm. Such ce l l s  were counted in nucleus 
habenulae b i l a t e r a l l y  in  areas measuring 0.076 mm nE. In 
each animal the Gomori-gosit ive g l i a  ce l l s  were counted 
in I00 such areas. The ar i thmet ica l  means were compared 
by the X 2 tes t .  

Results and Discussion 

The more important quan t i t a t i ve  resu l ts  are presented 
in the fo l low ing  table:  

Nuclear volume in neurose™231 ce l l s  of hypothalamus 

Group I Group I I  Group I I I  
Karbatox U n d e n  Controls 

Nucleus supraopticus 408.61~ 3. 415.19~ 3. 362.57~ 3 

Nucleus pa raven t r i cu la r i s  359.34~ 3. 302.78u 3 312.18~ 3 

Number of Gomori-posi t ive g l i a  ce l l s  per 0.076 mm ̀ of nu- 
cleus habenulae 

Group I Group I I  Group I I I  

6.88* 7.93* 5.75 

*d i f ference s t a t i s t i c a l l y  s i g n i f i c a n t  
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No differences were found in the sections of the tes- 
t i c l es .  In a l l  three groups the testes were normal, the 
spermatogenesis also being normal. S imi la r ly ,  in kidney 
sections there were no deviations from normal. In the in- 
tes t ine,  however, there were some differences between the 
experimental animals and the controls. In animals treated 
during 20 days with Unden, on the sections through the in-  
tes t ine ,  the v i l l i  show cel ls of the columnar epithelium 
nearly twice as long as in the controls. The s t r ia ted bor- 
der in these cel ls is much thicker and the number of mito- 
ses in the Lieberk~hn crypts smaller than in the controls. 
Also in the l i ve r  changes were noted, consist ing in the 
occurrence in the control animals of parenchymal cel ls with 
large nuclei containing a drop or two of an amorphous l i g h t -  
]y s ta in ing material.  These nuclear inclusions were not 
observed in the experimental animals or were much rarer.  
The l i v e r  cel ls in the experimental animals treated with 
Unden were smaller and more intensely stained than in the 
controls,  being at the same time less vacuolated. 

Karyological invest igat ions were made on preparations 
of the spleen and tes t i c les  fol lowing conventional karyo- 
logical methods (Jordan, 1959). 

In the karyological preparations no changes were 
found in the insect ic ide- t reated animals. The number and 

s t ruc tu re  of the chromosomes were apparently qui te normal. 
While we know from the l i t e ra tu re  about chromosomal aber- 
rat ions caused by pesticides (Epstein and Legator, 1971; 
Johnson and Ja la l ,  1973), and in par t i cu la r  by those of 
the carbamate group, we believe that in the future more 
at tent ion should be paid to this problem. These compounds 
w i l l  be fur ther  invest igated in our laboratories as to 
the i r  karyological and other ef fects both in v i t r o  and in 
vivo on a more varied material.  

The increase in number of Gomori-positive g l ia  cel ls 
in animals treated with the insect ic ides i nd i rec t l y  cor- 
roborates the hypothesis (Srebro and Rzehak, 1972) ascrib- 
ing a protect ive role to these cel ls for  the brain t issue. 
A s imi la r  increase was found as an e f fec t  of Togal ( sa l i c y l -  
qu in ine- l i th ium) in experiments on rats (Srebro and Szirmai, 
1971). Probably the Gomori-positive g l ia  cel ls in tercept  
xenobiotics which penetrate from the bloodstream into the 
brain t issue. I t  is charac ter is t ic  that  the layer of these 
cel ls is th ickest  in places where the blood-brain bar r ie r  
is lacking (Srebro, 1969). 

The authors regard the present paper as an introduc- 
t ion to a more complete cycle of invest igat ions devoted to 
the problem of pest ic ide ef fects.  
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Summary 

Two pesticides, Karbatox 75 and Unden, were used for 
the investigation, in daily doses of 20 mg per kg body 
weight, injected intraperitoneally during a period of 20 
days. A comparatively low toxicity of these compounds for 
mice was ascertained. Among morphological changes were 
found: hypertrophy of the intestinal epithelium, a de- 
crease in size of liver cells and a significant increase 
in number of Gomori-positive glia cells, as well as an in- 
crease in the volume of cell nuclei in the neurosecretory 
neurocytes of hypothalamus. 
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