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Thls paper reports the results of experiments carried

out on grr_Lnea pigs showing that iontophoresis can further

the passage of  N-acety l -cyste lne,  a wel l  known mucolyt ic

agent, through the tynpanic membrane. Iontophoresis of

N-acetyl-cysteine may be of some usefulness 1n the treatment

of  those cases of  ot i t is  medla which produce a typ ieal  v iscous

secret ion (g1ue ear) .  îhe mucolyt ic  propert ies of  cyste ine i le-

ncnd ma. in lv  on i ts  f ree -SH group,  whi-ch breaks the d isul f i -
y v r ! *  ] I l . 4 r a + J

de bridges of the mucoproteins thus giv:i-ng rise to a reduc-

t i on  o f  t he  v i scos i t y  o f  t he  sec re t i on  (Uhde  G .x .  r  T957 ;  Kun

E . ,  1 9 6 I ;  E c ì r o l s  D . ! ' .  e t  a I .  ,  1 9 7 5 ) .

N-acetyl-cysteine, Ìraving the amino group acetylated't

behaves as a Í Ieak ac id and d issociates as an anion even 1n

weak a lkal lne solut ions.  I t  seemed interest ing to check i f

by means of  iontophoresis  N-acety l -eyste ine inst i l led in

the external auditory canal rooving toward.s the anode could

pass through the tynpanic membrane and reach the niddle ear.

MATERIAIS AI'ID XmrHops

N-acety l -cyste ine was a conmerc ia l  product  (Merck,  Dam-

stad. t ,  \yest  Geruany) .  I t  was d issolved in O. f  M phosphate buf-

fer  pH 7.2 innediate ly  before use,  at  a concentrat ion of  0.165

^- n ' l  lol
v r  v .  ) J / ' .
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A iontophoret ic  apparatus (Uoaet  22 Medical  Systen l td . . ,

Saton Rouge,  lou is iana,  U.S.A.)  was usecl ,  equipped.  wi th a mi l -

l i-arnperometer. Ihe catode consj_sted. of a need.le of i-nert

e lect r ic  mater ia l  f ixed.  in  an iso lated base;  the anode was a

sma13'  e lect r ic  wi re loop.

The eeperiments rere macle on guinea pigs, rrncler narcosis

obtainecl by intraperitoneal injection of sodir:m thlopental

( lS wS/KS).  At ter  inc is ion of  the t issues behind the ear ,  the

bril la (which in humans comisponds to the nid.d.le ear) was per-

forated by a need. le and in jected.  wi th o. r  n l  o f  0. r  M phospha-

te lnrffer pH 7.2. Ihe external auditory canal was fi l_led. with

the solut ion of  N-acety l -cyste ine (OrZ nf) ,  tak ing care to

prevent the fornation of air bubbles. Tb,e integrity of th"e tyn-

panic membrane was always checked. by otoscoplc examination.

îhe catod.e lvas placed. i-n the external aud.itory canal so that

it was in contact w:ith the solution of N-acetyl-cystei_ne without

touching the wa11s of the canal. The anod.e was applied to the

walI of the temporal bone by means of a coniiuctive paste. The

iontophoresis was earried out at an intensity of O.? nA for

5r I0r f5 or  20 minutes,  ancl  then the solut ion in jected in  the

middle ear was aspired and. the cav:Lty washed with o.r nl pho-

sphate buffer. The pooled. solution ancl washing were ad.d.ed.

with o.r n1 r N Hcr in order to prevent the possibre autoxida-

t ion of  N-acety l -cyste ine.

The amount of N-acetyl-cystej-ne in the solution ta^ken

off from the nidd.le ear was estimated by determi-ning spectro-

photometrically the red.uction of 5 15, - d.i i lr iobis-2-nitroben

z o i c  a c i d  ( n f f n a n  G . I . ,  1 9 5 9 ) .

Experiments were camiecl out on 24 anímal^s (+g ears);

other 4 animals were usecl as controls in w]r:ich no current was

appliecl after hav:ing fiIIed. the nid.dle ear and the exter:ral

aud.itory canal with buffer and N-acetyl-cysteine solution

respect ive ly .
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RESIIITS

î ig. I shows the concentration of N-acetyl-cysteine found.

in the endot)mpani-c specimens of the experimental- and control

groups, in relation to the length of the iontophoresis ancl

to the concentration of N-acetyl-cysteine soLution in the

exterrral aud.itory canal .
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IEGEND TO TIGURE I

End.otyropanic levels of N-acetyl-cysteine (1 sen) in the cour-
se of transtSrmpanic iontophoresis.

: concentration in the external aud.itory canal -O rL6y'"

- :concentrat lon in the externaL auditory canal -Or33%

. . . . . : c o n t r o l -  g r o u p

It is evid.ent that after iontophoresis signifieative

amowrts of N-acetyl-cysteine lYere iletected in the middJ-e ear.

lhe controls however were absolutely negative. fhus it ras
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demonstrated. that N-acetyl-eysteine can pass across the tyn-

panic membrane und.er the lnfluence of an electric f iel-d.

Furthenoore, the arnoult of N-acetyl-cysteine which passed.

through the tynpanie membrane showed, as expected, an &1-

most  l inear  d.ependenee on the durat ion of  Íontophoresis .  On

the contrary, the j-ncrease 1n the concentration of the N-ace

tyl-cysteine soluti-on in the external- audj-tory canal did. not

lncrease the amount of it that passed. through tlre membrane.

Ihis latter result seems to indicate that the l irnit of per-

neabil ity of the membrane, which is represented. by the pos-

sibJ.e sites through which the molecuJ-es of N-acetyl-cysteine

can  pass  ( l im  l . I . , 1968 ) ,  i s  qu i t e  l ow  and .  t hus  even  1ow

concentrations of the sol-ution are sufflcient to allow it to

cross the membrane by iontophoresis.

0n the whole, the resul-ts obtained. with guinea pÍgs

suggest that transtlnnpanic iontophoresj-s of N-acetyl-eystei

ne may be a useful tool in the treatment of secretory otit is

med.ia, in particular for the reduction of the high vi.scosity

of the mucus, which causes glue ear and is responsible for

the pernanence of otit i-s media.
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