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Capitolul 3
Metodele de cercetare

Otita medie indusa prin miringotomie experimentala. Miringotomia, timpanotomia
sau timpanocenteza este unul din procedele chirurgicale cele mai frecvent aplicate in
tratamentul otitei medii, cu sau fara insertic de tuburi de ventilatiec in membrana timpanica
miringotomizata.

Otita medie indusa prin abordare via bulla timpanicia. Procedeul a fost folosit
pentru inducerea otitei medii infectioase prin inoculare de Streptococcus pneumoniae.

Indicatorii balantei oxidanti/antioxidanti la animale (din ser si din membranele
timpanice) - malondialdehida (MDA) si proteinele carbonilate (PC); capacitatea de donor de
hidrogen (DH) si continutul de grupari tiol (sulfhidril) totale (SH).

Capitolul 4
Efectul miringotomiei asupra balantei oxidanti/antioxidanti

Obiective
S-au urmarit pe termen scurt:
e indicatorii pentru
- stresul oxidativ: MDA si PC
- apararea antioxidanta: DH si gruparile SH
din omogenatele tisulare obtinute din membranele timpanice recoltate de la animale
miringotomizate in momentul 0, la 6 ore, 12 ore, 24 ore si 48 ore
e spectrul celular in lichidul de lavaj, de la animale miringotomizate in momentul 0,
la 12 ore, 24 ore si 48 ore

Material si metode
Pentru studiu s-au utilizat urmatoarele loturi:
e ot | (n =10) — lot martor — sobolani nemiringotomizati, sacrificati initial —
momentul O

e ot Il (n = 10) — sobolani miringotomizati, sacrificati dupa 6 ore

e ot Il (n = 10) — sobolani miringotomizati, sacrificati dupa 12 ore

e lot IV (n = 10) — sobolani miringotomizati, sacrificati dupa 24 ore

e lotV (n=10) - sobolani miringotomizati, sacrificati dupa 48 ore
Rezultate

1. Miringotomia determina modificari dinamice ale balantei O/AO cu cresteri ale
indicatorilor SO (MDA si PC) si scaderi ale apararii AO (DH si gruparile SH) in omogenatul
tisular din membranele timpanice.

2. Modificarile balantei O/AO postmiringotomie urmadrite pe termen scurt apar
precoce de la 6 ore si evolueaza in timp la 12, 24 si 48 ore.

3. Cresterea indicatorilor SO postmiringotomie este insotitd de cresterea treptatd a
capacitatii de aparare AO, pe seama DH si gruparilor SH, la 24 si1 48 ore.

4. Cresterea indicatorilor biochimici ai SO postmiringotomie este asociata cu cresterea
celulelor inflamatorii in spectrul celular din lichidul de lavaj timpanic la 24 si 48 ore.



Capitolul 5
Efectul administrarii de vitamina E la animale miringotomizate si balanta
oxidanti/antioxidanti

Obiective
S-au urmarit pe termen scurt:

¢ la animale nemiringotomizate cu si fard protectie topica de vitamina E, aparitia si
evolutia modificarilor balantei O/AQO 1n ser si in membranele timpanice

e la animale miringotomizate cu si fard protectie topicd de vitamina E, aparitia si
evolutia modificarilor balantei O/AQO in ser si in membranele timpanice

e la animale miringotomizate cu administrare prin gavaj a vitaminei E, aparifia si
evolutia modificarilor balantei O/AQO 1n ser si in membranele timpanice

Material si metode
Pentru studiu s-au utilizat urmatoarele loturi:
e ot I (n = 10) — lot martor — sobolani nemiringotomizati, sacrificati initial —
momentul O
e ot Il (n = 20) — sobolani nemiringotomizati, protejati cu vitamina E aplicata
topic, impartiti in doua subloturi, sacrificati la 48 ore:
o lot lla (n = 10) — aplicatie de vitamina E topic unilateral dreapta
o lot Ilb (n = 10) — aplicatie de vitamina E topic bilateral
e ot Il (n = 10) — sobolani martor miringotomizati dreapta, sacrificati la 48 ore
e ot IV (n = 10) — sobolani miringotomizati dreapta, protejati cu vitamina E
aplicata topic, sacrificati la 48 ore
e lot V (n = 10) — sobolani miringotomizati dreapta, la care s-a administrat
vitamina E prin gavaj, sacrificati la 48 ore

Rezultate

1. Miringotomia determina la 48 de ore cresterea SO pe seama MDA si modificari ale
apararii AO, cu scaderi ale DH si cresteri ale gruparilor SH in omogenatele tisulare si cresteri
ale MDA si scaderea apararii AO in ser.

2. Aplicarea topica de vitamina E la animale miringotomizate determind la 48 de ore,
scaderea SO pe seama MDA si PC si cresterea capacitatii de aparare AO, pe seama grupdrilor
SH in omogenatele tisulare din membranele timpanice §i cresterea capacitatii de aparare AO
pe seama gruparilor SH in ser.

3. Administrarea de vitamina E prin gavaj la animalele miringotomizate nu determina
scaderea SO, care se mentine pe seama MDA, simultan cu scaderi semnificative ale DH in
omogenatele tisulare din membranele timpanice, fard modificari semnificative ale
indicatorilor balantei O/AO in ser.

4. Efectele AO ale administrarii vitaminei E se manifestd la animalele
miringotomizate la aplicarea locald, cu cresterea indicatorilor apararii AO atat in omogenatele
tisulare, cat si in ser.

5. Efectele AO ale administrarii topice a vitaminei E la animalele nemiringotomizate
nu determina scdderea SO, care se mentine, pe seama PC in omogenatele tisulare, simultan cu
scaderea capacitatii de aparare AO, pe seama gruparilor SH.

6. Aplicarea topica bilaterald a vitaminei E la animalele nemiringotomizate determina
in omogenatele tisulare scaderi semnificative a SO pe seama PC si a gruparilor SH, iar in ser
scaderi ale PC, simultan cu cresteri ale gruparilor SH.



Capitolul 6
Efectul administrarii de vitamina A si C la animale miringotomizate si balanta
oxidanti/antioxidanti

Obiective

S-a urmarit pe termen scurt efectul administrarii topice de vitamina A si C
postmiringotomie la 48 de ore, asupra indicatorilor balantei oxidanti/antioxidanti in
omogenatul tisular din membranele timpanice.

Material si metode
Pentru studiu s-au utilizat urmatoarele loturi:
e ot I (n = 8) — lot martor — sobolani nemiringotomizati, sacrificati initial —
momentul O
e ot Il (n = 8) — sobolani miringotomizati, sacrificati dupa 48 ore
e ot Il (n = 10) — sobolani miringotomizati, protejati prin aplicatii locale cu
vitamina A, sacrificati dupa 48 ore
e ot IV (n = 10) — sobolani miringotomizati, protejati prin aplicatii locale cu
vitamina C, sacrificati dupa 48 ore

Rezultate

1. Miringotomia determina la 48 de ore cresterea SO pe seama MDA si modificari ale
apararii AO, cu scaderi ale DH si cresteri ale gruparilor SH in omogenatele tisulare si cresteri
ale MDA si scaderea apararii AO in ser.

2. Aplicarea topica de vitamina A la animale miringotomizate determina la 48 de ore
in omogenatele tisulare, cresterea SO pe seama PC si scaderea capacitatii de aparare AO pe
seama DH si a gruparilor SH.

3. Aplicarea topicd de vitamina C la animale miringotomizate determind la 48 de ore
in omogenatele tisulare, cresterea SO pe seama PC si scaderea capacitatii de aparare AO pe
seama DH si a gruparilor SH.

4. In dozele utilizate — doze scizute — se manifestd efectul prooxidant al vitaminelor A
si C.

5. Utilizarea 1n scop terapeutic a vitaminelor A si C, in prevenirea miringosclerozei,
impune tatonarea dozelor pentru stabilirea efectului antioxidant optim.

Capitolul 7
Efectul administrarii de histamina la animale miringotomizate si balanta
oxidanti/antioxidanti

Obiective

S-a urmarit la animale miringotomizate efectul administrarii topice de histamina
asupra indicatorilor balantei oxidanti/antioxidanti in omogenatul tisular din membranele
timpanice si ser.

Material si metode
Pentru studiu s-au utilizat urmatoarele loturi:
e ot I (n = 10) — lot martor — sobolani nemiringotomizati, sacrificati initial —
momentul O
e ot Il (n = 10) — sobolani miringotomizati dreapta, sacrificati la 48 ore
e ot Il (n = 10) — sobolani miringotomizati dreapta, cu administrare topica de
ser fiziologic, sacrificati la 48 ore



e ot IV (n = 10) — sobolani miringotomizati dreapta, cu administrare topica de
histamina sacrificati la 48 ore

Rezultate

1. Miringotomia unilaterala determina la 48 ore iIn omogenatele tisulare cresterea SO
pe seama MDA si PC si cresterea capacitatii de aparare AO pe seama DH si a gruparilor SH.

2. Miringotomia unilaterald determina la 48 ore in ser cresterea SO pe seama MDA si
PC si cresterea capacitatii de aparare AO pe seama gruparilor SH.

3. Miringotomia unilaterald si aplicarea topicd de histamind determind la 48 ore in
omogenatele tisulare, cresterea SO pe seama MDA si PC si scaderea capacitatii de aparare
AO pe seama DH si a gruparilor SH.

4. Miringotomia unilaterala si aplicarea topica de histamina determina la 48ore in Ser,
cresterea SO pe seama MDA si PC si scaderea capacitatii de aparare AO pe seama DH si a
gruparilor SH.

5. Actiunea inflamatorie si prooxidantd a histaminei in otitele medii ar putea fi
contracaratd prin administrari de medicamente antiinflamatoare si antihistaminice.

Capitolul 8
Modificarile balantei oxidanti/antioxidanti la animale cu otita infectioasa indusa prin
administrare de streptococ

Obiective
S-au studiat pe termen scurt in omogenatele tisulare din membranele timpanice si in
ser
e modificarile indicatorilor balantei oxidanti/antioxidanti la animale cu otitd microbiana
e modificarile indicatorilor balantei oxidanti/antioxidanti la animale cu otitd microbiana,
protejate prin administrare topica de vitamina E

Material si metode
Pentru studiu s-au utilizat urmatoarele loturi:
e ot | (n =10) — lot martor — sobolani nemiringotomizati, sacrificati initial —
momentul O
e ot Il (n = 10) — sobolani cu otitd produsa prin abordare via bulla timpanica,
sacrificati la 48 ore
e lot Il (n = 10) — sobolani cu otita infectioasa prin inoculare de streptococ via
bulla timpanica, sacrificati la 24 ore
e ot IV (n = 10) — sobolani cu otita infectioasa prin inoculare de streptococ via
bulla timpanica, sacrificati la 48 ore
e lot V (n = 10) — sobolani cu otita infectioasa prin inoculare de streptococ si
vitamina E via bulla timpanica, sacrificati la 24 ore
e ot V (n = 10) — sobolani cu otita infectioasa prin inoculare de streptococ si
vitamina E via bulla timpanica, sacrificati la 48 ore

Rezultate

1. Otita medie indusa prin abordare via bulla timpanica determind la 48 de ore
cresterea SO si cresterea apardrii AO 1n omogenatul tisular din membrana timpanicd si in
sange.

2. Otita medie infectioasa indusa prin inoculare de streptococ determina la 48 de ore
cresterea SO si scaderea apararii AO 1n omogenatul tisular din membrana timpanica si in
sange, comparativ cu otita medie neinfectioasa.



3. Otita medie infectioasd indusd prin inoculare de streptococ sub protectie de
vitamina E determina la 48 ore scaderea SO in omogenatul tisular si cresterea SO 1n sange, cu
scaderea apararii AO atat in omogenat, cat si in sange, comparativ cu otita medie
neinfectioasa.

4. Modificarile produse in otita medie infectioasd la 48 de ore aratd cresterea SO si
scaderea apararii AO atat in omogenatul tisular, cat si in sange, comparativ cu modificarile de
la 24 de ore.

5. Modificarile produse in otita medie infectioasa sub protectie de vitamina E, la 48 de
ore arata cresterea SO si cresterea apararii AO in omogenat, cresterea SO si scaderea apararii
AO in sange, comparativ cu valorile de la 24 de ore.

Capitolul 10
Concluzii generale

1. Miringotomia determina modificari dinamice biochimice ale balantei oxidanti/
antioxidanti si modificari dinamice celulare ale spectrului celular in otitele mecanice.

2. Modificarile postmiringotomie apar precoce, de la sase ore si evolueaza in timp la
12, 24 si 48 ore. Sub raport biochimic se constatd cresterea stresului oxidativ si scaderea
apararii antioxidante fatd de valorile initiale, simultan cu cresterea celulelor inflamatorii in
lichidul de lavaj din urechea medie.

3. Modificarile biochimice postmiringotomie la 48 de ore apar atat la nivel local, in
omogenatul de membrana timpanica, cat si la nivel general, in ser, cu cresterea stresului
oxidativ si scaderea apararii antioxidante.

4. Aplicarea topica locala de vitamina E la animale miringotomizate determina la 48
de ore scaderea stresului oxidativ §i cresterea apdrarii antioxidante Tn omogenatele tisulare si
in ser.

5. Administrarea prin gavaj a vitaminei E la animale miringotomizate determina la 48
de ore cresterea stresului oxidativ si scaderea apardrii antioxidante in omogenatele din
membrana timpanica, fara modificari ale balantei oxidanti/ antioxidanti in ser.

6. Aplicarea topica locala de vitamina A la animale miringotomizate determina la 48
de ore cresterea stresului oxidativ si scaderea apardrii antioxidante in omogenatele din
membrana timpanica.

7. Aplicarea topicd locald de vitamina C la animale miringotomizate determind la 48
de ore cresterea stresului oxidativ §i scdderea apararii antioxidante in omogenatele din
membrana timpanica.

8. Aplicarea topica de histamind la animale miringotomizate determina la 48 de ore
cresterea stresului oxidativ si scaderea apdrarii antioxidante in omogenatele tisulare din
membrana timpanica si in ser.

9. Otita medie infectioasd produsd prin injectarea streptococului in bulla timpanica
determind la 48 de ore cresterea stresului oxidativ si scaderea apararii antioxidante in
omogenatele tisulare din membrana timpanica si in ser.

10. Otita medie infectioasa produsa prin administrarea de streptococ si protectie de
vitamina E determina la 48 de ore scaderea stresului oxidativ, scaderea apararii antioxidante
in omogenatele tisulare si cresterea stresului oxidativ, cu scaderea apararii antioxidante in ser.

11. Aplicarea topica locald de vitamine antioxidante in otitele mecanice
postmiringotomie arata efecte favorabile, protectoare, ale vitaminei E si efecte prooxidante ale
vitaminelor A si C, in dozele administrate.

12. Tratamentul otitelor infectioase trebuie sa fie complex, atat local cat si general, cu
antiinflamatoare, antibiotice si antioxidan{i pentru mentinerea homeostaziei oxidanti/
antioxidanti la nivel local, in urechea medie, si la nivel general, in sange.



13. Tratamentul otitelor atat mecanice, cat si infectioase, trebuie instituit precoce

avand in vedere modificarile biochimice si celulare constatate chiar de la sase ore si evolutia
acestora in timp.

14. Modificarile biochimice ale homeostaziei oxidanti/antioxidant{i constatate impun

ca tratamentul otitelor sd fie instituit rapid si bine controlat pentru a preveni debutul
miringosclerozei si pentru a inhiba sau reduce evolutia acesteia.
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Chapter 3
Research methods

Otitis media induced by experimental myringotomy. Myringotomy, tympanotomy
or tympanocentesis is one of the most frequently used surgical procedures in the treatment of
otitis media, with or without the insertion of ventilation tubes in the myringotomized
tympanic membrane.

Otitis media induced by an approach via the tympanic bulla. The procedure was
used for the induction of infectious otitis media by the inoculation of Streptococcus
pneumoniae.

The indicators of the oxidant/antioxidant balance in animals (in the serum and the
tympanic membranes) - malondialdehyde (MDA) and carbonylated proteins (CP); hydrogen
donor capacity (HD) and the content of total thiol (sulfhydryl) groups (SH).

Chapter 4
The effect of myringotomy on the oxidant/antioxidant balance

Objectives
The following were monitored in the short term:
e the indicators for
- oxidative stress: MDA and CP
- antioxidant defense: HD and SH groups
from tissue homogenates obtained from the tympanic membranes taken from
myringotomized animals at time 0, at 6 hours, 12 hours, 24 hours, and 48 hours.
e the cell spectrum in the lavage fluid of myringotomized animals at time 0, at 12
hours, 24 hours, and 48 hours.

Material and methods
For the study, the following groups were used:
e group I (n = 10) — control group — non-myringotomized rats, sacrificed initially
—time 0
group Il (n = 10) — myringotomized rats, sacrificed after 6 hours
group 11 (n = 10) — myringotomized rats, sacrificed after 12 hours
group IV (n = 10) — myringotomized rats, sacrificed after 24 hours
group V (n = 10) — myringotomized rats, sacrificed after 48 hours

Results

1. Myringotomy induces dynamic changes in the O/AO balance, with an increase in
the OS indicators (MDA and CP) and a decrease in AO defense (HD and SH groups) in the
tissue homogenate from tympanic membranes.

2. The changes in the O/AO balance after myringotomy monitored in the short term
occur early, at 6 hours, and progress in time at 12, 24, and 48 hours.

3. The increase in the OS indicators after myringotomy is accompanied by a gradual
increase in the AO defense capacity on account of HD and SH groups at 24 and 48 hours.
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4. The increase in the biochemical OS indicators after myringotomy is associated with
the increase of inflammatory cells in the cell spectrum from the tympanic lavage fluid at 24
and 48 hours.

Chapter 5
The effect of the administration of vitamin E in myringotomized animals and the
oxidant/antioxidant balance

Objectives
The following were monitored in the short term:

e in non-myringotomized animals with and without topical vitamin E protection, the
appearance and the evolution of changes in the O/AO balance in the serum and the
tympanic membranes

e in myringotomized animals with and without topical vitamin E protection, the
appearance and the evolution of changes in the O/AO balance in the serum and the
tympanic membranes

e in myringotomized animals with vitamin E administration by gavage, the
appearance and the evolution of changes in the O/AO balance in the serum and the
tympanic membranes

Material and methods
For the study, the following groups were used:
e group | (n =10) — control group — non-myringotomized rats, sacrificed initially
—time 0
e group Il (n = 20) — non-myringotomized rats, protected by topical vitamin E,
divided into two subgroups, sacrificed at 48 hours:
o group lla (n = 10) — unilateral right topical vitamin E application
o group b (n = 10) — bilateral topical vitamin E application
e group Il (n = 10) — control rats with right ear myringotomy, sacrificed at 48
hours
e group IV (n = 10) — rats with right ear myringotomy, protected by topical
vitamin E, sacrificed at 48 hours
e group V (n = 10) — rats with right ear myringotomy, in which vitamin E was
administered by gavage, sacrificed at 48 hours

Results

1. Myringotomy causes at 48 hours an increase in OS on account of MDA and a
change in AO defense, with a decrease in HD and an increase in SH groups in tissue
homogenates and an increase in MDA and a decrease in AO defense in the serum.

2. Topical vitamin E application in myringotomized animals causes at 48 hours a
decrease in OS on account of MDA and CP and an increase in AO defense capacity on
account of SH groups in the tissue homogenates from tympanic membranes and an increase in
AO defense capacity on account of SH groups in the serum.

3. The administration of vitamin E by gavage to myringotomized animals does not
induce a decrease in OS, which is maintained on account on MDA, concomitantly with a
significant decrease in HD in the tissue homogenates from the tympanic membranes, without
significant changes in the indicators of the O/AO balance in the serum.

4. The AO effects of the administration of vitamin E manifest in myringotomized
animals on topical application, with an increase in the indicators of AO defense in both tissue
homogenates and the serum.

5. The AO effects of topical vitamin E administration in non-myringotomized animals
do not result in a decrease in OS, which is maintained on account of CP in tissue
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homogenates, concomitantly with a decrease in AO defense capacity on account of SH
groups.

6. The bilateral topical application of vitamin E in non-myringotomized animals
induces a significant decrease in OS on account of CP and SH groups in tissue homogenates,
and a decrease in CP concomitantly with an increase in SH groups in the serum.

Chapter 6
The effect of the administration of vitamins A and C in myringotomized animals and the
oxidant/antioxidant balance

Objectives

The short term effect of the topical administration of vitamins A and C on the
indicators of the oxidant/antioxidant balance was monitored 48 hours after myringotomy in
the tissue homogenate of the tympanic membranes.

Material and methods
For the study, the following groups were used:
e group | (n = 8) — control group — non-myringotomized rats, sacrificed initially
—time 0
e group Il (n = 8) — myringotomized rats, sacrificed after 48 hours
e group Il (n = 10) — myringotomized rats, protected by topical vitamin A
applications, sacrificed after 48 hours
e group IV (n = 10) — myringotomized rats, protected by topical vitamin C
applications, sacrificed after 48 hours

Results

1. Myringotomy causes at 48 hours an increase in OS on account of MDA and a
change in AO defense, with a decrease in HD and an increase in SH groups in tissue
homogenates and an increase in MDA and a decrease in AO defense in the serum.

2. Topical vitamin A application in myringotomized animals induces at 48 hours an
increase in OS on account of PC and a decrease in AO defense capacity on account of HD and
SH groups in tissue homogenates.

3. Topical vitamin C application in myringotomized animals determines at 48 hours
an increase in OS on account of CP and a decrease in AO defense capacity on account of HD
and SH groups in tissue homogenates.

4. In the doses used — low doses — the prooxidant effect of vitamins A and C
manifests.

5. The therapeutic use of vitamins A and C, in the prevention of myringosclerosis,
requires the testing of doses for the determination of the optimal antioxidant effect.

Chapter 7
The effect of the administration of histamine in myringotomized animals
and the oxidant/antioxidant balance

Objectives

The effect of topical histamine administration on the indicators of the
oxidant/antioxidant balance was monitored in the tissue homogenate from the tympanic
membranes and the serum of myringotomized animals.

Material and methods
For the study, the following groups were used:
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e group I (n = 10) — control group — non-myringotomized rats, sacrificed initially

—time 0
e group Il (n = 10) — rats with right ear myringotomy, sacrificed at 48 hours
e group Il (n = 10) — rats with right ear myringotomy, with topical

administration of physiological serum, sacrificed at 48 hours
e group IV (n = 10) — rats with right ear myringotomy, with topical
administration of histamine, sacrificed at 48 hours

Results

1. Unilateral myringotomy induces at 48 hours an increase in OS on account of MDA
and CP and an increase in AO defense capacity on account of HD and SH groups in tissue
homogenates.

2. Unilateral myringotomy determines at 48 hours an increase in OS on account of
MDA and CP and an increase in AO defense capacity on account of SH groups in the serum.

3. Unilateral myringotomy and topical histamine application cause at 48 hours an
increase in OS on account of MDA and CP and a decrease in AO defense capacity on account
of HD and SH groups in tissue homogenates.

4. Unilateral myringotomy and topical histamine application induce at 48 hours an
increase in OS on account of MDA and CP and a decrease in AO defense capacity on account
of HD and SH groups in the serum.

5. The inflammatory and prooxidant action of histamine in otitis media might be
counteracted by the administration of antiinflammatory and antihistaminic drugs.

Chapter 8
Changes in the oxidant/antioxidant balance in animals with infectious otitis induced by
the administration of streptococcus

Objectives
The following were studied in the tissue homogenates from the tympanic membranes
and the serum in the short term:
e the changes in the indicators of the oxidant/antioxidant balance in animals with
microbial otitis
e the changes in the indicators of the oxidant/antioxidant balance in animals with
microbial otitis, protected by topical vitamin E administration

Material and methods
For the study, the following groups were used:
e group I (n = 10) — control group — non-myringotomized rats, sacrificed initially
—time 0
e group Il (n = 10) — rats with otitis induced by an approach via the tympanic
bulla, sacrificed at 48 hours
e group Il (n = 10) — rats with infectious otitis by inoculation of streptococcus
via the tympanic bulla, sacrificed at 24 hours
e group IV (n = 10) — rats with infectious otitis by inoculation of streptococcus
via the tympanic bulla, sacrificed at 48 hours
e group V (n = 10) — rats with infectious otitis by inoculation of streptococcus
and vitamin E via the tympanic bulla, sacrificed at 24 hours
e group VI (n = 10) — rats with infectious otitis by inoculation of streptococcus
and vitamin E via the tympanic bulla, sacrificed at 48 hours
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Results

1. Otitis media induced by an approach via the tympanic bulla causes at 48 hours an
increase in OS and an increase in the AO defense in the tissue homogenate from the tympanic
membrane and in blood.

2. Infectious otitis media induced by inoculation of streptococcus causes at 48 hours
an increase in OS and a decrease in AO defense in the tissue homogenate from the tympanic
membrane and in blood, compared to non-infectious otitis media.

3. Infectious otitis media induced by inoculation of streptococcus under vitamin E
protection determines at 48 hours a decrease in OS in the tissue homogenate and an increase
in OS in blood, with a decrease in AO defense both in the homogenate and in blood,
compared to non-infectious otitis media.

4. The changes produced in infectious otitis media at 48 hours show an increase in OS
and a decrease in AO defense both in the tissue homogenate and in blood, compared to
changes at 24 hours.

5. The changes produced in infectious otitis media under vitamin E protection at 48
hours show an increase in OS and an increase in AO in the tissue homogenate, an increase in
OS and a decrease in AO defense in blood, compared to values at 24 hours.

Chapter 10
General conclusions

1. Myringotomy determines dynamic biochemical changes in the oxidant/antioxidant
balance and dynamic cellular changes in the cellular spectrum in mechanical otitis.

2. Postmyringotomy changes occur early, at 6 hours, and progress in time at 12, 24,
and 48 hours. From a biochemical point of view, an increase in oxidative stress and a decrease
in antioxidant defense compared to initial values are found, concomitantly with an increase in
the inflammatory cells from the lavage fluid in the middle ear.

3. Biochemical changes 48 hours after myringotomy occur both at local level, in the
tissue homogenate from the tympanic membrane, and at general level, in the serum, with an
increase in oxidative stress and a decrease in antioxidant defense.

4. The local topical application of vitamin E in myringotomized animals causes at 48
hours a decrease in oxidative stress and an increase in antioxidant defense in tissue
homogenates and the serum.

5. The administration of vitamin E by gavage in myringotomized animals determines
at 48 hours an increase in oxidative stress and a decrease in antioxidant defense in the tissue
homogenates from the tympanic membrane, without any changes in the oxidant/antioxidant
balance in the serum.

6. Local topical vitamin A application in myringotomized animals induces at 48 hours
an increase in oxidative stress and a decrease in antioxidant defense in the tissue homogenates
from the tympanic membrane.

7. Local topical vitamin C application in myringotomized animals causes at 48 hours
an increase in oxidative stress and a decrease in antioxidant defense in the tissue homogenates
form the tympanic membrane.

8. Topical histamine application in myringotomized animals determines at 48 hours an
increase in oxidative stress and a decrease in antioxidant defense in the tissue homogenates
form the tympanic membrane and in the serum.

9. Infectious otitis media induced by the inoculation of the streptococcus into the
tympanic bulla causes at 48 hours an increase in oxidative stress and a decrease in antioxidant
defense in the tissue homogenates from the tympanic membrane and in the serum.

10. Infectious otitis media produced by the administration of the streptococcus and
vitamin E protection results at 48 hours in a decrease in oxidative stress, a decrease in
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antioxidant defense in tissue homogenates and an increase in oxidative stress, with a decrease
in antioxidant defense in the serum.

11. The local topical application of antioxidant vitamins in mechanical otitis after
myringotomy shows favorable protecting effects of vitamin E and prooxidant effects of
vitamins A and C, in the administered doses.

12. The treatment of infectious otitis should be complex, both at local and general
level, with antiinflammatory drugs, antibiotics and antioxidants for the maintenance of
oxidant/antioxidant homeostasis at local level, in the middle ear, and at general level, in
blood.

13. The treatment of both mechanical and infectious otitis should be initiated early,
given the biochemical and cellular changes found as early as at 6 hours and their evolution in
time.

14. The biochemical changes found in oxidant/antioxidant homeostasis require a rapid
and well controlled institution of treatment for otitis in order to prevent the onset of
myringosclerosis and inhibit or reduce its evolution.
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