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Summary

In spite of the importance of endocochlear DC potential (EP) and the K'-rich endolymph for the avian
cochlea, the structure and function of the tegmentum vasculosum (TV) has not yet been fully elucidated,
compared with those of the stria vascularis in the mammalian cochlea. In this study, we examined structural
analysis of the epithelial cells, gene expressions of Na'-K'-ATPase (Afpl41) and Kird.1 (Kcnjl0), and
protein localizations of Na'-K'-ATPase and Kir4.1, in the TV. Tight junctional structures were observed
between epithelial dark cells and light cells in the TV. Both A#plal and Kcnjl0 genes were detected in the
TV. In addition, immunopositive signals for both Na'-K'-ATPase and Kir4.1 were recognized in the TV,
These results indicate that Na'-K'-ATPase and Kir4.1 play roles in maintaining the EP and high K"
concentration of the endolymph. Further studies are needed to clarify the physiological functions of the TV.
This is the first report which demonstrates that gene and protein expression data contribute to the avian

inner ear homeostasis.
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Fig. 1. Anatomy of mammalian cochlea.

Dissected mouse cochlea (A) and its cross section
(B), respectively. Each panel consists of a light
micrograph (left) and a schematic drawing (right).
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Fig. 2. Anatomy of avian cochlea.

Dissected chick cochlea (A) and its cross section
(B), respectively. Each panel consists of a light
micrograph (/eff) and a schematic drawing (right).

Na*-K*-ATPase {EMESHHAEICRTEL T\ 5 &
XN BH (Hossler et al. 2002a; Schneider et al.
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TR (PBS) & 2 WML SR E iR TR D%,
TV Z & e N EMZ R L7z (Fig. 2),
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ML E Lz, BIn FREN T 74 ~—TilE
DWEEZZEICL, MART A PR BBEL 7
> 72354121, Primer 3 program (http://primer3.
sourceforge.net/) ZHWTT' 7 A4 ~—%AFRL L
7= (Table 1), PCR %A 7 V0% 30 & L7z,

Table 1. Specific primers used for conventional

RT-PCR analysis.
Gene Primer sequences Size  Gene Bank Reference
(5-3") (bp)
ATGAAGCCCAG
Na™-K'-  AGCAAAAGA
ATPase 334 NM_205521 gal-Garber
(dtplal)  GGGGTGTTGAA etal,
GGTCTCAAA
ATCCTCTTGGGG
. CTACGAGTT
sl 167 XM_003643494
(Kenjl0)  AGeGTCTCCTCC
AACTTCAC
ATGAAGCCCAG
pactin  ACCAARAGA 23 NM_ 205518 Kamisoyama
(Actb) GGGGTGTTGAA - etal., 2009
GGTCTCAAA

2-3. JERESRY - SRR L RO AT

TERE2E B fRAT O 72 90\ BT BAMR 8 kel &
R L7, —RBEEMEL T 25%
glutaraldehyde (GA) & 2% paraformaldehyde

(PFA) I X 2RI E, 1% 0s041Z & 5 %% [HE,
HARIZIE WS el g, B 2 ERL L7z,
T B BB BN DWW T, 0.1% GA &
4% PFA (T X 2 [H7EALEE% LR White (221,
WY R ERGR, Y ETT oo, T TO#
WO AITE R %, BB (H-7650,
Hitachi) THIZE L7,

Go R AL IR D T2 I FUBHERL 24T
> oo M L2 N Bk 2 4% PFA, 55 KT8 0.12
M ethylenediamine tetraacetic acid H CHiK%,
HURE T U CHURE B A A R L 7o, R0t
RIEIC L0 et 24T o 7o, —IRPUA L LT
polyclonal goat anti-Na'-K'-ATPase antibody

(sc-16041; Santa Cruz Biotechnology Inc.) & A
9= CIERK L 7= polyclonal rabbit anti-Kir4.1
antibody %= ] w7, ZWHK L L T
Alexa-488-conjugated donkey anti-goat IgG

( A-11055; Life Technologies Japan ) &
Cy3-conjugated donkey anti-rabbit IeG

(711-165-152; Jackson Immuno Research) % ff
W7o, FE 72 Feactin %/ & LT Alexa-546-
phalloidin (A-22283; Life Technologies Japan),
KA & L C DAPL 2 Hliz, R L —
—Af%EE (FV1200, Olympus) CTHIZE L 72,
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Fig. 3. Conventional RT-PCR analysis.

Expression  of  Kir4.1 (Kenjl10) and
Na'-K'-ATPase (Aiplal) in chick TV. Chick
retinal tissue (RE) as a positive control for Kir4.1.
B-actin (Actb) as an internal control.
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(ZDWTHRNT 24T > 7o, MlE OB 75N &
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@Fﬁl\i /7 _j‘/l/b)mu &) Eﬂfu (Flg 8)

Fig. 4. Ultrastructure of TV.

(A) An electron micrograph showing tegmentum
vasculosum consisting of epithelial dark cells (DC)
and light cells (LC). (B) Enlargement of the
rectangular area in A. Arrowheads indicate tight
junctions between DC and LC. DC exhibits
microvilli apically.

Fig. 5. Labeling for F-actin in TV.

(A) Positive signals for fluorescent phalloidin
were localized on apical membranes of epithelial
cells. Nuclei were counterstained with DAPIL. (B) A
transmission light micrograph of the same visual
field as in A.

Fig. 6. Immunoreactivity for Na'-K"-ATPase in TV.
(A) Immunopositive signals for Na'-K"-ATPase
were localized in epithelial cells labeled with
fluorescent phalloidin. (B) A transmission light
micrograph of the same visual field as in A.

Fig. 7 Immunoreact1v1ty for Na'-K'-ATPase in
dark cells.

An immuno-electron micrograph showing 20-nm
colloidal gold particles localized on the basolateral
membranes of dark-cell basal infoldings.



Kir4.1 & Na™-K'-ATPase O —. B E Y45 F-
MNE, TNEFNDEM Y 7 F TR 5570 &
AL (RERITAM),

e L
Fig. 8. Immunoreactivity for Kir4.1 in TV.
(A) Immunopositive signals for Kird.1 were
localized in epithelial cells. (B) A transmission
light micrograph of the same visual field as in A.
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WH TV Z &R 5 KEMia & BT o 2 FE O
FfEfC# A hY v 27 2 3 (tight junction,
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(Schneider et al. 1987), F7-, WA SV IZ TJ
2 k> Cllfzmbafg & LR MaE o 2 SO
@O S TWA Z ERSho TS
(Salt et al. 1987; Wangemann and Schacht 1996;
Takeuchi et al. 2000) , 4 #%1%, WREHERE & B0
ORNZERD iz T BRI 545 & 718
S5 BRE Y  DOERE ZATVY, SV D FE MR
& Lo RN A D TW MR 5,
oI RARRA LS ENT 20 B, Na™-K'-ATPase ™
BRI & 40O phalloidin THER X 405 A
—HLTWDZ ENGhotz, TV ORFHIETE
Sl RS & L C actin & NELT A ik
PIEELTWA Z & (Hossler et al. 2002b; Wulf
etal. 1979), 3 KU Na'-K'-ATPase 23HFHfRLC
JAEL T3 (Hossler et al. 2002a; Schneider et
al. 1987), LT 2WMENH S, UL EDZ LD,
I A 1 0D RS L Z Na*-K - ATPase 23 J& B L C
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Na'-K*-ATPase (% |2 #lifa T & 23 ki fal 58
SEBLTWDZ EDE (Iwano et al. 1989;
Schulte and Steel 1994), TV IZH1F 2 KM
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BEME N /RIB X 4172, Na'-K™-ATPase B L 8
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KA DRIENAIEETH D Z LB o Tz,
Kird.1 & Na'-K'-ATPase ? B Y0 DHEH L
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