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RAF-1 
(28kDa)
RAF-1 
(28kDa)

Beta-
tubulina

(52 kDa)

Beta-
tubulina

(52 kDa)

COLÁGENO 
TIPO II, IX
COLÁGENO 
TIPO II, IX

Beta-tectorinaBeta-tectorina
COCLÍNACOCLÍNA

���"��)������ ��# ���"����*� �� #���8�� ,�� �F����*��"�� � �"��**���
��+7���"9�"���3���=� /������� >� �" ��� ��� �"�� �9���� ��� 7�8�� %��GH
11IAG�G'1�

KHRI-3

(68-72 kDa-
HSP70)

KHRI-3

(68-72 kDa-
HSP70)

PROTEÍNA  P0

(30 kDa)

PROTEÍNA  P0

(30 kDa)
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Colágeno tipo II

Beta-tectorina

Coclina

Hueso encondral de la cápsula 
ótica, tejido conectivo laberinto 
membranoso y saco endolinfático, 
membrana tectoria, máculas 
utrículo-sacular
Región basal del penacho de cilios 
de las células ciliadas, mb tectoria
Fibrocitos de ligamento y limbo 
espiral, cresta ampular

Proporciona propiedades 
biomecánicas a los tejidos 
(estabilización estructural y fuerza 
tensional)

Formación de filamentos

Transporte de K+

 ����
������'1�
-%(�M��.

Membrana basilar, órgano de 
Corti, estría vascular, ligamento 

Transmisión de señales entre 
membrana y núcleo regulando la -%(�M��.

Protein kinasa serina-treonina
Corti, estría vascular, ligamento 
espiral, epitelio vestibular

membrana y núcleo regulando la 
proliferación, desarrollo y 
diferenciación celular---expresión 
de genes y síntesis de ADN

bbbb'�
/
�	���
-N%�M��.
proteína de los microtúbulos

Laberinto membranoso y fracción 
neural: células sensoriales y 
células de sostén

Polaridad celular, forma celular, 
soporte estructural, movimiento de 
organelas

 ����
����������	��	���
 �
-I��M��.

Nervio acústico y ganglio espiral Transmisión del impulso nervioso

 ����
���O��	'I
-&('2%�M��.
Receptor ADN, transporter-likecolina

Células de sostén del oído interno Metabolismo células sensoriales
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Author, year Inner ear disease (% WB +) Cochlear protein (weight/source)

Harris and Sharp, 1990 IPSNHL (35%) 68 kDa- bovine inner ear

Veldman et al, 1993 RPSNHL (73%), SD (65%) 27,45,50,68 kDa- swine inner ear, brain 
and kidney

Moscicki et al, 1994 IPSNHL (58%) 68 kDa- human and bovine inner ear

Billings et al, 1995 RPSNHL (32%) 68 kDa (hsp 70)-bovine inner ear

Bloch et al, 1995 IPBSNHL (¿) 68 kDa (hsp 70)-bovine renal extract

Gottschlich et al, 1995 BRPSNHL (22%), MD (50%) 68 kDa- bovine inner ear

Cao et al, 1996 IPSNHL (37.5%), SD (18.2%) 30, 58 kDa- guinea pig inner ear

Shin et al, 1997 MD (33.3%) Hsp 70 (bovine kidney cells)

Atlas et al, 1998 MD (73% active disease; 29% inactive disease) 68 kDa, 42-45 kDa- bovine inner ear

Hirose et al, 1999 RPSNHL (43% steroid responsive; 10% non
responsive)

Hsp 70 (bovine kidney and mouse kidney
cell)

García Berrocal et al, 2002 IPSNHL (8.3%), SD (10.5%), MD (10%) Hsp 70 (bovine kidney cell)

García Callejo et al, 2003 SD (31%), Ulcerative colitis (49%) 68-70 kDa- bovine inner ear

Zeitoun H et al, 2005 ASNHL (68%) 68-72 kDa- guinea pig inner ear (KHRI-3)
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GROUP ANA
> 1:80

CD4CD45RA<17
%

Systemic 
autoimmune 
disease

HSP 70
a

­ ESR 
a

IMIED 
group

SSNHL
a      n =45
b      n =20

15 (33.3%)
10 (50%)

26 (57.7%)
8 (40%)

4 (8.8%)
3 (15%)

1 (2.2%)
NP

3 (6.6%)
NP

26
11

��*����"�)� ����7��� �, "9� �"����#'��������)� 8���� �,
��"���"� �����#����8 "9� #�)���� ���"���� ���# ,�� "9�
�**�����8�� �"�#7�
3���=�'/������� �" ��� 	**�����8�� Q��M'�� �"�#7A ���M��8 ,�� �
��"����� �"��"�87� ��"� �"����7�8�� %��NH1%NA(1G'(�

PSNHL
a      n =  8
b      n =  3

4 (50%)
2 (66.6%)

3 (37.5%)
2 (66.6%)

0
1 (33.3%)

0
NP

0
NP

4
2

FSNHL
a      n =  6
b      n =  6

1 (16.6%)
1 (16.6%)

2 (33.3%)
3 (50%)

0
1 (16.6%)

1 (16.6%)
NP

0
NP

1
2
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�#)���� �,,��"� �, 8�������"����"����# "9����7 ,�� ����� � ��
#����#���� 3���=�'/������� �" ��� ��� /���� %��(H2�A%21'G .

Sudden SNHL Progressive SNHL Fluctuating SNHL

Cushing features 4

Muscle weakness 1

Hyperglycemia 1 2

Reduction in libido 1

Insomnia 1Insomnia 1

Peptic ulcer 1 (oral scheme)

Avascular necrosis of
femoral heads

1
(pulse-dose therapy)

Vertigo 1

Otorrhea 1

Perforation of the
tympanic membrane

2 1 1
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L�N�� Blockage of 
the immune  

system

Dose 
for 

IMIED

Frequent 
side 

effects

Severe 
adverse 

effects

Cost of 

treatment

6-Methyl -

prednisolone

Inhibit the 
secretion of IL-1 

system,
IFN-�  and 

recirculation of 
CD4+T  

Induce apoptosis 

1mg/kg/
day 4 
weeks 

and slow 

tapering

Fluid 
retention, 
high blood 

pressure

Gastric ulcer, 
diabetes, 
cataract, 

osteoporosis, 

bone fractures

52.38 € (a) 

55.44 € (b)

Induce apoptosis 
of activated 

lymphocytes

Etanercept
TNF� 25 mg 

twice 
weekly 

im

Itching, 
pain, 

swelling, 
redness at 
the site of 
injection, 

headache, 
dizziness, 
nasal and 

throat 
irritation

Multiple 
sclerosis, 

myelitis, optic 
neuritis, 

opportunistic 
infections, 

lymphoma

6356 € (c)
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postimmunizationpreimmunization

dB
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6 methylprednisolone

Etanercept

Control
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ANTIGEN 

STIMULATION

Macrophages and monocytes

GC
IL-12

Th1 lymphocytes

IL-2 TNF* IFN-gggg

IL-1 bbbb IL-1ra

IL-4, IL-13

Th2 lymphocytes

IL-4     IL-10       IL-13

GC

GC

IL-1 system

B7:������
��
����
�
�(,5,����
�
�
�������+�
�����
���������,?@2 g ����
���
��������������
���
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Inhibit the recruitment of
neutrophils, monocytes
and macrophages to

Inhibit the secretion and
activation of IL-1 system

Vasodilatation

3�������"����#�A "9� +��" "9����7 ,�� �**���'*�#��"�# ��� �� ��� #������ 3���=�
/������� >� �" ��� ���� ������ �"����# ��� %��GHGA��'1�G�

and macrophages to
inflammatory sites

Inhibit the prostaglandins
synthesis by inhibiting
arachidonic acid release
from phospholipids

Inhibit IFN-g

Inhibit recirculation of
CD4+T cells

Suppress activated T cells

Induce apoptosis of 
activated lymphocytes

Increase microvascular
blood flow of the cochlea
due to an antioxidative
effect

Interfere with the function
of endothelial cells and
fibroblasts

Increase levels of  Na+ 

K+ATPase in the inner 
ear
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>����7�8����"���%��IH�112A22N'�

Receptor de

Glucocorticoides

Metabolismo de 
carbohidratos, 
grasas y proteínas 

Péptido de Cogan

Diana inmune 

grasas y proteínas 

Transporte iónico

Respuesta inmune

KHRI-3(68-72 KDa)

Diana Inmune

antígeno DEP-1/CD148

Receptor-like tirosina fosfatasa

Proliferación celular
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