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Vestibular histofluorescence 
could be due to accumulation of both 
the antibiotic and its derivative, streptidine, after 
acute streptomycin treatment in the guinea pig 
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Summary. Acute  t r ea tmen t  wi th  3 0 0  m g l k g  o f  
pigmented guinea pigs with streptomycin sulfate induces 
an elevation of endogenous fluorescence in vestibular 
ampullary cristae.  Fluorescence accumulates  in all 
compartments of the epithelium, i.e., vestibular sensory 
and supporting cells and nerve fibers of the stroma and it 
was very intense 1 and 12  hours after its administration. 
F l i~orescence  decreased to control  levels  24 hours  
following streptomycin injection. Fluorescence levels 
were very low either in untreated animals or in animals 
in jec ted  w i t h  s a l i n e  phys io log ica l  so lu t ion .  To  
investigate whether this fluorescence was an intrinsic 
property of the antibiotic or whether it was  due  to a 
der ivat ive  of i t ,  o r  both ,  an in v i t ro  f luo rescence  
spectrum was  performed with I00  ,LIM solutions of  
streptomycin or streptidine, or both, dissolved in various 
buffer solutions at 488 nm of excitation. 

A discrete level of fluorescence was observed in the 
spectrum regardless of media when separate solutions of 
both  s t r ep tomyc in  o r  s t r ep t id ine  w e r e  s t u d i e d .  
Fluorescence notably increased at 522-532 nm when the 
solutions contained both streptomycin and streptidine 
toget her. 

These results suggest that streptidine putatively 
der ived f rom s t r ep tomyc in  may con t r ibu te  to the  
observed f luorescence  accumulat ion in ves t ibular  
preparations after acute treatment. Thus, these metabolic 
properties of the inner ear which transform streptomycin 
into streptidine, something never considered earlier, 
could be claimed as partially responsible for converting 
a therapeutic agent into a compound which could be as 
harmful as STP to the inner ear. 
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Introduction 

The preferential damage of inner ear structures by 
aminoglycoside antibiotics may be explained by the fact 
that after their accumulation they are eliminated more 
s lowly  f rom inner  e a r  f lu ids  than f rom the  blood 
(Federspil et al., 1976; Tran Ba Huy et al., 1981) 

Specific deterioration of vestibular function has been 
described in patients suffering from tuberculosis treated 
with streptomycin (STP) (Igarashi and Jensen, 1981) and 
numerous papers investigating the cellular target of STP 
and other structurally related aminoglycosides (AG) 
have been published (Duvall and Wersall, 1964; Aran et 
al., 1982; Bareggi et al., 1986; Meza et al., 1989, 1996: 
Fermin et al., 1998). Autoradiographical studies after 
administrat ion of  radioactive d ihydros t reptomycin  
(DHSTP) have shown aminoglycoside accumulation in 
the cytoplasm of sensory cells in the cochlea (Von Ilberg 
et al., 1971), whereas histochemical studies conducted 
after systemic administration of DHSTP have shown a 
non-spec i f i c  pa t t e rn  of  d i s t r ibu t ion  of  d ih id ro -  
streptomycin within inner ear structures (Hawkins,  
1981). Presently, what seems to be clear is that long- 
term administration of STP damages the sensory cells of 
the vestibular organs without any alteration of nerve 
fibers or auditory function (Meza et al., 1989, 1996). 
W h e t h e r  th i s  p re fe rence  is  e s t ab l i shed  f r o m  the  
beginning of exposure to AG or  whether these latter 
exert their action structurally complete or broken down 
to a derived metabolite is unclear. 

Bareggi et al. (1986) reported that when a very large 
d o s e  of  S T P  (750 m g l k g )  w a s  in t r ape r i tonea l ly  
administerd to guinea pigs, all inner ear structures, both 
in the cochlea and the vestibulary cristae showed a 












