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SUMMARY

The aim of this research was to investigate the ototoxic effects of two
different aminoglycoside antibiotics, namely streptomycin and gentamicin on
Iraqi rams.

These antibiotics were injected intramuscularly using the therapeutic and
double doses of each. The data showed no clear differences in their effects on
both vestibular and cochlear structures of inner ear as they showed similar
histological changes but in different intensities.




INTRODUCTION

The ototoxic damage caused by drugs has been the subject of interest for
many years and has became more important after the discovery of
aminoglycoside antibiotics. It has been demonstrated by many workers that
aminoglycoside antibiotics are retained in the ear fluid*** In this way the
delicate structures of the inner ear are directly exposed for long time to
concentrations of these antibiotics. Workers in this field has shown that

ototoxicity depends on many factors such, the type of aminoglycoside used®,

duration of exposure and the amount of dosage used”"**'*'"'?)

In the present work an attempt was made to study the histological
ototxic damage of two different doses of two different aminoglycoside
antibiotics.

MATERIALS AND METHODS

Twenty-five healthy adult male Iraqi rams with a body weight of 40-
50Kg, aging 1-1.5 years were used in this study. The animals were randomly
divided into five equal groups.

Groups I and II were injected intramuscularly with a therapeutic dose of
10mg/kg and a double dose of 20mg/kg B.W. daily of streptomycin sulfate for
seven days. Groups III and IV were injected intramuscularly with a therapeutic
dose of 5mg/kg and a double dose of 10mg/kg B.W. daily of gentamicin
- sulfate also for seven days. Group V animals served as control. Three animals
from each group were sacrificed at the end of the first period, while the
remaining two were re-injected with the two doses of the two antibiotics for
other seven days, then were sacrificed at the end of the second period.

The structures of inner ear were dissected out, fixed in 10% formal saline
and 1.5% osmium tetraoxide, processed in a series of graded ethanol,
embedded in paraffin. Sections were cut at six micrometers thickness and
stained with Harris hematoxylin and eosin, while those fixed in osmium
tetraoxide were examined without staining using a light microscope.



RESULTS

There was no clear differences in the effect of the two antibiotics used in
this study, therefore, it can be generally stated that both antibiotics used caused
the same histological changes but in different intensities in comparison with
control animals (Fig.1). In the therapeutic dose of streptomycin
(10mg/kg B.W.), the effect was shown mostly in cochlear neuroepithelium,
however, damage to vestibular structures, semicircular canals and spiral
ganglion which is not severe (Fig. 2, A). Slight degenerative changes
particularly pyknosis of the outer sensory hair cells and Hensen's cells but were
remarkable in Corti organ (Fig. 3, A). At the double dose (20mg/kg B.W.) the
nuclei of outer sensory hair cells and outer phalangeal cells were pyknotics and
sometimes completely necortic, this was also obvious in Hensen's cells
(Fig.3, B). Some neurons of spinal ganglion showed different dgree of necrosis
that corresponded to the duration of injected dose (Fig. 4, A & B).

Gentamicin was found to affect the sensory and supporting cells of Corti
organ. Changes were more pronounced by this antibiotic than by streptomycin.
The outer sensory hair cells and Hensen’s were more affected than the inner
sensory hair cells were mor affected than the other types of supporting cells.
These changes became more pronounced in the double dose of gentamicin
(Fig. 3, C). Gentamicin affected the neural epithelium of the vestibular
structures and semicircular canals especially the of macula sacculi and superior
crista ampullaris(Fig. 2, B). The degenerative changes of this antibiotic in
spiral ganglion were similar to that of streptomycin.At the double dose of
gentamicin, the eighth nerve showed myelin degeneration in many fasiculi

(Fig. 5).

DISCUSSION

The ototoxic effects of streptomycin on the cochlea,Corti organ and the
outer sensory hair cells are evident. Results of this study revealed that this
antibiotic has damaging effect by the two different doses used
(10mg/kg & 20mg/kg B.W.). Similar degenerative changes to those induced by
this antibiotic were also noticed earlier™'".  Voldrich® injected
intramuscularly streptomycin and other aminoglycosides in guinea pigs. He




observed ototoxic effect in the inner ear. The degree of this ototoxicity
depended on the dose of the antibiotic used and elimination rate from the inner
ear.

Our observations are in agreement with the findings of Cawthorne and
Ranger"® that the degenerative changes after injecting streptomycin were
especially pronounced in the cochlear structures, whilst the vestibular
structures appeared normal.

The ototxicity of gentamicin was more pronounced in both cochlear and
vestibular structures in the two doses used (Smg/kgand 10mg/kg B.W.) in
comparsion with that of streptomycin. This feature of gentamicin effect was
mentioned earlier!*'¢'",

In the present work the degenerative changes in the inner ear of local
breed rams are in agreement with the findings in guinea pigs® and in squirrel
monkeys®.

In conclusion, histological studies of aminoglycoside antibiotics effects
showed that the degree of ototoxicity depended on the type of antibiotic used,

the dosage regimen.
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Fig.1l : Ampulla and macula of semicircular canal of

a control Iraqi rams, I & E, X200.
A-Crista ampullaris, B-Macula sacenli; Note

the normal neurocpithelium.
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Fig.2 : Ampulla and macula of semicircular canal of Iraqi
ramg injected intramuscularly with streptomycla and
gentamicin.

A ¢ :Note slight degonerative changey in
neuroepithelium of crista ampullaris (A) and macula
sacculi (B) after injection with streptomycin, H &
I, X100.

Bina Showlng more dogenerative changoys in
neuroeplthellum after injection with gentamlclin, H
& E, X250.




Fig.3
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Corti organ of injected Iragqi rams.

A : Therapeutic dose of streptomycin : Note
pyknosis of the outer sensory cells and
Hensen's cells, I & E, X200.

B : Double dose of streptomycin showing
pyknosis of the outer sensory cells and
outer phalangeal cells, some of them were
completely necrotic, H & E, X312.

C : Double dose of gentamicin showing
extensive degencraltive changes in sensory
cells and supporting cells, H & E, X200.
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Fig.4 Spiral

Fig.5

ganglion of

Iraqi ram with

injected
streptomycin showing necrosis in some neurons,
H & E, X250.

A : Therapecutic dose (10mg/kg b.w.).

B : Double dose (20mg/kg b.w.).
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Eight nerve
dose of
tetraoxide,

of Iragi ram injected with double
gentamicin (10mg/kg b.w.), osmium
X250, showing myelin degeneralion.



REFERENCES
Muraveiskaya, V.S. (1965). Determination of streptomycin,

dihydrostreptomycin, colimycin and monomycin concetration in labyrinth
fluid of guinea pigs. Antibiotiki, 10: 245-250.
. Voldrich, I. (1965). The kinetics of streptomycin, kanamycin and neomycin
in inner ear. Acta. Otolaryngol., 60:243-247.
. Varbec, D.P.; Cody, T.; Ulrich, J.A. (1965). A study of the relative

concentrations of antibiotics in blood, spinal fluid, and perilymph in animals.
Ann. Oto. Rhinol. Laryn., 74:688-705.
. Stupp, H.; Kupper, K.; Lagler, F.; Sous, H. and Guante, M.(1973). Inner
ear concentrations and ototoxicity of different antibiotics in local and
systemic application. Audiology, 12:350-363.
. Federspil, P.; Schatzle, W. and Tiesler, E. (1976). Pharmacokinetics and
ototoxicity of gentamicin, tobramycin and amikacin. J. Infect. Dis.,
134(Supp). $200-S205.

McGee, T.M.; Webster, J. and William, M. (1969). Histological and
functional changes in the ear of cats after subcutaneous administration of
gentamicin. J. Infect. Dis., 119:432-439.
. Jackson, G.G. and Arcieri, G. (1971). Ototoxicity of gentamicin in man: A
survey and controlled analysis of clinical experience in the united states. J.
Infect. Dis., 124(supp). S130-S136.

Moore, R.D.; Smith, C.R. and Lictman, P.S. (1984). Risk factors for
development of auditory toxicity in patients receiving aminglycosides. J.
Infect. Dis., 149: 23-26.

Igrashi, M.; Lundquist, P.G.; Alford, B.R. and Miyata, H.; (1971).
Experimental ototoxicity of gentamicin in squirral monkeys. J. Infect. Dis.,
124(Supp.) S114-S124.

10. Wersall, J. and Lundquist, P.G. (1969). Ototoxicity of gentamicin. J.

Infect. Dis., 119: 410-416.

11. Barza, M; Brown, R.B. ; Shen, D.; Gibaldi, M. and Weinstein, L.; (1975).

Predictability of blood levels of gentamicin in man. J. Infect. Dis.,
132(2):165.



(1975). Pharmacokinetics of gentamicin in childern and adults. J. Infect.
Dis. 132: 637-651.

13. Hawkins, J. E.; Stebbins, W.G.; Johnsson, L.G.: Moddy, D.B. and
Maraski, A. A. (1977). The patas monkey as a model for
dihydrostreptomycin ototoxicity. Acta. Otolaryngol. 83: 123-129.

14, Brummett, R.E. ; Himes, D. (1972). Comparative study of ototoxicity of
tobramycin and gentamicin. Arch. Otolaryng., 96: 505-512,

15. Cawthorne, T. and Ranger, D. (1975). Toxic offect of streptomycin upon
balance and hearing. Brit. Med. J., I; 1444,

16. Meyer, R.M. (1970). Ototxic effects of gentamicin. Arch. Otolaryngol. 92:
160-162.

17. Dayal, V. (1974). Cochlear and vestibular gentamicin. A Clinical study of
systemic and topical usage. Arch. Otolaryngol. 100: 338-340,

10



¢ ospuloliinlly seuloginiull ) susell ualiell doudl iyt
dgdlyall alichl fle

M/JJW/J&I‘J:‘»"&“ UJ’.’ {JLL,&J’JL# LJJ'U

Sy Zaslor ¢ (5t (alt 307 ¢ w1y a8y 2 g

&eoN2(

Ln agih ) LS 2ol 0391 (3 Al i) B jme ) Gl SBig
el y caol szl Lon KIS gia Y1 e past or e g opoliae Jlonied
Ly 8 degast L) st o J) s AU S 0 25 Jonzal
uﬁdﬁ%\,zﬁxwuﬁu\,\,\@mﬁ,ywpwgwdﬁm@ﬂ\
. kislas

il i oSy apltize cpoliall ST Gt Sl U1 0L @l b
ﬁ_:[;ouw@W\@ﬁ,ﬁ\;ﬁ\@wuﬂps,;&,ﬁ;\w
.Jw\@wﬂ\,gﬁu»\;}\ywu%\

11




	0010
	0011
	0012
	0013
	0014
	0015
	0016
	0017
	0018
	0019
	0020



