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Hygromycin B, when injected into hens as a single dose of I00 000-350 000 units/kgbodyweight, causes 
the formation of intranuclear inclusions in the neurons of the medulla and meseneephalon, cerebral hemi- 
spheres, and cerebellum. These inclusions are very rich in ribonucleoproteins but do not contain desoxyri- 
bonucleoproteins. This indicates the possible effect of high doses of this compound in stimulating RNA 
synthesis by the neurons. In addition, signs of hydropic degeneration and neuronophagy develop in the brain 
and the number of gliocytes is increased. 

Cytoplasmic and in t ranuclear  inclusions and also inclusions located s imultaneously in both cytoplasm 
and nucleus, have been found in 90% of cases  during virus d iseases  of man, animals ,  and plants and in c e r -  
tain types of poisoning [7]. 

Hygromycin  B is produced by the fungus Act inomyces hygroscopicus  and is used in poul try farming as 
an anthelminthic [5]. Since no data regard ing  tolerance to single doses of the compound were found in the 
l i te ra ture ,  an experimental  investigation of this problem was undertaken. 

Fig. i. Neurons from Deiters' nu- 
cleus. Vacuolation of cytoplasm, 
Nissl's substance concentrated in 
conglomerates. Four intranuclear 
inclusions can be seen in the en- 
larged nucleus. Nissl's stain 
(cresyl violet), immersion, 
900x.  

E X P E R I M E N T A L  M E T H O D  

Exper iments  were ca r r i ed  out on 5 groups of hens, 5 birds 
in each group. The antibiotic was adminis tered  to the birds as a 
2% solution in a single dose of 50 000, 100 000, 200 000, 300 000, 
and 350 000 units/kg. Birds receiving 50 000 uni ts /kg showed no 
clinical or  pathological evidence of poisoning. Death of the birds 
in the other groups began after  24 and 40 h and 6-7 days. 

Pieces  of the ce reb ra l  hemispheres ,  mesencephalon,  medulla, 
and cerebel lum were fixed in 10% neutral  formal in  solution, C a r -  
noy 's  fluid, Li t l ie ' s  fixative, and Brodski i ' s  fixing mixture.  Sec-  
tions were stained with hematoxyl in-eosin,  picrofuchsin,  azo-  
camine,  fuchselin, and by Niss l ' s  method. Desoxyr ibonucleopro-  
teins (DNP) were detected by the Feu lgen -Rossenbeck  reaction.  
Control sections were stained after  incubation in a solution of 
crysta l l ine  desoxyribonuclease in a concentra t ion of 1000 uni t s /ml  
in 0.025M veronal  buffer (pH 7.5), containing 0.003M MgSO 4, for 
12 h at 37 ~ and after  t rea tment  with 5% TCA solution, while some 
sections were stained without p re l iminary  hydrolysis .  Ribonucleo-  
proteins (RNP) were detected by Brache t ' s  methyl  g r e e n - p y -  
ronine method. Control  sections were t reated after  incubation in a 
solution of crys ta l l ine  r ibonuclease (1 mg/ml)  for 1 h at 37 ~ Some 
sections were stained after  p re l iminary  t rea tment  with 5% TCA 
solution for 5 rain at 90 ~ 

Labora to ry  of Pathomorphology,  All-Union Resea rch  Institute for Diseases of Birds,  Leningrad. (Pre-  
sented by Academician of the Academy of Medical Sciences of the USSR A. P. Avtsyn.) Transla ted from 
Byulleten'  t~ksperimental 'noi Biologii i Meditsiny, Vol. 68, No. 8, pp. 118-120, August, 1969. Original a r t i -  
cle submitted January  15, 1969. 

943 



EXPERIMENTAL RESULTS 

Medulla. The large cells of Deiters' nucleus were deformed and their cytoplasm contained vacuoles. 
The Nissffs substance had lost its usual granular appearance and was aggregated into strongly basophilic, 
structureless conglomerates, located nearer the cell membrane. The enlarged, translucent, eccentrically 
situated nucleus, its usual shape modified, displaced the basophilic substance toward the periphery of the 
neuron. The outline of these cells was uneven and ragged. The nucleolus was enlarged and strongly baso- 
philic. Neurons with two nueleoli were frequently seen. Besides the nucleolus, two or three strongly baso- 
philic inclusions were found in the karyoplasm, about one-third the size of the nucleolus (Fig. I). The in- 
clusions were found either close to the nucleolus or distant from it, in most cases along the nuclear mem- 
brane. Inclusions were usually round in shape, without a pale border. Frequently smaller basophilic dots 
could be seen, not grouped together into a conglomerate, also located along the nuclear membrane. After 
staining by Brachet's method the basophilic parts of the cytoplasm, the inclusions, and the nueleolus were 
stained with pyronine a bright crimson color and tinged with violet. 

Cerebral hemispheres. Besides hydropic degeneration of the cytoplasm of the large pyramidal cells, 
strongly basophilic intranuclear inclusions were also found in them, some being round, others triangular, 
polygonal,  o r  t r iden t - shaped .  Where  the inclusions lay c lose  to the nuclear  m e m b r a n e ,  they pro jec ted  
through it into the cy top lasm.  S imi la r  inclusions were  also found in neurons  of the mesencepha lon  and in 
the Purkinje  ce l l s  of the ce rebe l lum.  The cy top lasm of some degenera t ing  neurons of the mesencephalon  
a lso  contained re la t ive ly  la rge ,  round basophil ic  s t ruc tu re s .  The N i s s l ' s  substance of these  neurons  had 
d i sappeared ,  the nuclei could not be seen,  and the edges of the cel ls  were  i r r e g u l a r  and ragged.  These  
s t r u c t u r e s ,  l ike the nuclei of the modif ied ce l l s ,  were  s t rongly  pyroninophil ic  when stained by B r a c h e t ' s  
method,  indicating that they contained a high concentra t ion of RNP. In all p a r t s  of the bra in  the number  of 
gi iocytes  was inc reased ,  and their  nuclei contained s t rongly  basophil ic  punctate inclusions,  r ich  in RNP,  
and a lso  the c h a r a c t e r i s t i c  f igures  of neuronophagy. Schiff ' s  reagent  did not s tain the inclusions,  demon-  
s t ra t ing  the absence  of DNP in them and conf i rming  their  nonnuclear  origin.  

Neurons in var ious  p a r t s  of the bra in  of hens rece iv ing  hygromycin  B in a dose of 100000 un i t s /kg  or  
m o r e  r evea led  inc reased  pyroninophil ia  of the nucleus and t igroid of the cy toplasm and also contained py -  
roninophilic in t ranuc lea r  inclusions which were  Feulgen-negat ive .  The high basophi l ia  of the t igroid and the 
pyroninophil ia  of the cel l  components  demons t ra ted  the i r  high content of RNP [4, 8, 9, 12, 14]. Physiological  
and chemica l  s t imulat ion,  as well  as admin is t ra t ion  of ce r t a in  ant ibiot ics ,  can produce changes in the RNA 
concent ra t ion  in neurons  [1, 11, 12]. The nucleolus is  the mos t  impor tan t ,  if  not the only s i te  of  RNA syn -  
thes i s  [6], and m o s t  of the cell  RNA is nuclear  in or igin and is t r anspo r t ed  into the cy toplasm [2, 3, 10, 15]. 

When hygromyein  B en te r s  the body it is evidently incorpora ted  into me tabo l i sm and s t imula tes  RNA 
synthes is  in the nucleus of the neurons .  As a resu l t  the RNP concentra t ion is inc reased ,  i ts  movemen t  into 
the cy top lasm in d is turbed,  and an excess  r e m a i n s  in the nucleus of the neurons ,  as conf i rmed by the in-  
tense pyroninophil ia  of the nucleolus and of the inclusions.  

The inclusions were  Feulgen-nega t ive ,  demons t ra t ing  that they contain no DNP, thus conf i rming data 
in the Hte ra tu re  desc r ib ing  the absence  of DNP in chemotoxic  cel l  inclusions [13]. 
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