ROH 2017/June

Science Journal of Graduate School of Rakuno Gakuen University

« Research of One Health

journal homepage:http://gra.rakuno.ac.jp/roh.html

A DTEZIZEE T 5 SRR A & W o5

WOR KRR, EAREAC, SRR, REW, MHSLET, BalaiTy, ek

P pr 2 ] R Sk I S BRI AR e = B

B B R R R BR R S R R AT e = N

BE R R R R BRI GER UL - BB == 1t
EEEE - SBEAR s21003132@g.rakuno.ac.jp

Morphological differences in the cochlea of various species by using resin cast
Taiki Kido, Naoki Takahashi, Takuya Hirose, Akira Fukutomi, Hiromi Uedat, Harue Shiraishit+, Kazushige Takehana

Laboratory of Veterinary Microanatomy, Veterinary Anatomyt, Department of Veterinary Medicine, Laboratory of Literary and
Scientific Englisht{, Department of Food Science and Human Wellness, Rakuno Gakuen University

Corresponding Author: Naoki Takahashi s21003132@g.rakuno.ac.jp

G

2 DT RE SRR L BV TR SE & OBIMR 2 5T 5720, BHIESHRIC CEARE T M4 A
T 16 OB 2 Bl22 LT, W40 IT EDREICB VDT HAEII R WETED S AR m
. ARITTIEREEE Y . ERITTIEREREEIY Th o7, WO ITE < O T 2—3 i T, LT
v N3 375 |l K Th o7z, AHEMOEREZ R L Ui ER 2T 5 &, VAP L TREKRE
<, U TlRb/MSDhol, MPFORmIFTELEY FTHRbELS, VY TREN- T, F0RRIT
THETRLELS, U TRLENST,

MAERE 2RI, KOKE S EOMEIIRN >0, W40 E SITRE B TR, SRy
TEVMEAIARD Sz, WAENEEOBmEIXIEE A LT XTOBMBICB W THRIO 1 \EEE BT
HIWOEENEERD 3FRETHLZ LW OMNE ST,

INHORELY | MFOREBITEMFEICI > TR | KORE IICEH2HEENRBO L, 1ZEA
E OB FE Tl NIE O WIEAE O FIT RO 1 EERE TIXEEIT 2 Z RO E o7,


mailto:Naoki

l de B

Ee, HBY

FLIIRE & T % = D o 2 L, SR
HEHBLONED 3 FML L Wik Sh, FOZERD:Z
WDIZIZZI DD 3 SOEA T L T#i< .

AHIXENB L OO EE TR SN D, BT
HE EHHRRE D 220, FRTHY 2B LB WD
W5 TH)] & LTORERRET S LD efiMra
T2, SOESTIENMCL->TED LR, SHE
~NERESNHFEA~LET S, PHIFSHEDOK
DOICHLFEENSIEEY . HAVE LIRS 3
DONETBERT D, ZT0O 3 OOFICEY B
TRTRAOTEHNPNE~E LoD, T DR,
B OWRENIENE & B/ IVEIZ X o THIIRENIZ MR
PO, EEORENHEBIND, NEITREEFE
EREICIEIE L. BEOR %R (B%KK) &7
OFIZH HEEDE R (FEEE) 5 b, Fik
FITHIRE, B HEB L OMEN SR Y | Pk
IXIPTE R, BRI HE, RS B L MR E D DS,
WF ORI Y 3K, BEREE O FIXAN Y 3K
T2 T\ 5, RIEEXIPETE, EREHE, P8
BERINA L CEER 2, MAimtbE 2 INE L <
PR A5 [17, 18], MR NEICIZ T B84 (=
JVTFER) DMFAE L, BRI & K ~5 2 D ik
EHBMIEZ N L TENS, ZOMWAITAE»S
mZER, TERE, B, WILEA~ LT o
TREL ZOREEELSE T [79], Wt
DIGREZE A BN 5 Z L IXRMIEEF O
LLEEND D, MEIOCHREOEE CIINE

K1MEHA LWL 20K

\ZI1E7 7 F (laguna) & W9 Fi & & B 2 HHER
DWRHY . SETEZ S TIERERELEEE WD
EHROE R OREEIZ, WHABMIZB W TS
TAMBEZET X015,

WEH OTZREIZE Lt FBAMERE 6 K OVE SR
2 LA HEE OBIEIE 2 < i S Tn b [4,5,
16], L2 L, 2 D%  IFTHIfR L~ L DFFZETH D |
SRR ICBA T AR IE I A STV e,
TN ERBRE SRR ONTICH D | fmd T
INELENRT W EICHKT S, T, 2
= — X Wi R IEIC L WE O & JEER) 12
TRAZE L ME S TS [2,7,13], Lo,
Z T BEREE L E L 3 IRTHIBE T, Mt
WIEICHEE LCWaHiENR D7 +aREEs
ITE I B AL TV, SRIOSFAREARZ FV
SRR IR T — 2 OFBREICEE LB 2 D,

PLEDZ &0 6 ABFECIXE B Ol O
RREAR Z RIEAEBEMET 2 T, Bl @
EoOHE [2,6,13,15] HBEIZL TEMOERDK
I L OEREER X OB & OBIRIZOWT
Bt Uiz,

2. MEBIUFHE
21, HREMY

16 i 48 Bl & A= (38 1), ERI. AL AR (8
a2, PRI RIAN L S FEL,
TEE L Ty,

A F4 =] & G e
U AL Saimiri sciureus = F~ X PE 3
A Rattus norvegicus XA H A AIF 5 EN
ELE Y b Cavia porcellus X AIH AR/ AN 2 R
TV EE4  Pteromys volans XA H U Z# 1
/Y R Sciurus vulgaris XA H U Z# 6
S A Lepus timidus v XH AE S 8
Vv Oryctolagus cuniculus v FH AR 1 0y 7A
TIA T~ Procyon lotor x=f TIA T <F 2
XXX Nyctereutes procyonoides = H A XF 2
EA S Vulpes vulpes e A XF 2
7K Sus scrofa e A TR 5
v Bos taurus frfREE A A 5
T Cervus nippon B A AR 2
[ Ovis aries e A A 2
A s Equus caballus fr R v~ F 1
4V A A4 = Pteropus dasymallus avEYH FFateVF 1

vEY




22. SREUERIGIE

SEER & 0 tREEER A IR L, BRMEMLEEBART X v BH
AT BE L 72, BB SR 2 BRI L
WEE AT H L, 60 EDOA—7 AN TH
ENOU v\ ERESE -, Z0%, WEER
FOHIER LY A% 27 Y L— MitHE (Mercox, Ladd
Research, Williston, VT) ZEA Ufii{k S &7, Bl
% AR S H 5 72012 HCH I I —BRIZTE L |
ForTKVE LikRte . SRR Z ST,

23, ETABTHEMSICLHBE5E
Son-HEiERI~ 7 b Ay X
JEE (JUC-5000; HARE . WIR) #HWTH

TAAya—T 4 T R L=, EEME T
PEMEE (JSM-5200; HAE 7, HED) 2 THNEE
J£ 5kv T8LEE L 7=, HIEDE B 134 N BE D[RR 5L
HEE, m3BIeRE LW, BT 4 45
O 1 BERA e/ NEAL & U, EAITBFREAR D ek
B @ SIIBFAUEAR O R KRG, RRITFER LItk
BAERAWT, EREZRDZ, AT DROEE
BEIXAE 12 D RERAT X D R A BRI IR U & s
INTWD [12], BYWFER O HlgiT 2 % S
(100) & L CTERICK L CoMF DR, maBk

UaERolRE LTHREIT> T2, THTHOHE
T PEME A L7,

@ : wides, @ : hight, @all length (red line)
Fig. 1. Measurement method of cochlear cast.
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Fig. 2. Position of each rotation of the cochlear cast.
The cross-sectional area of each rotation was measured.
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Fig. 3. Dorsal view (left) and lateral view (right) of the cochlea in the guinea pig using scanning electron

microscopy. Bar =1 mm

Fig. 4. Dorsal view (left) and lateral view (right) of the cochlea in the pig using scanning electron microscopy. Bar

=1mm
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Fig. 5. Dorsal view (left) and lateral view (right) of the cochlea in the horse using scanning electron microscopy.
Bar =1 mm

Fig. 6. Dorsal view (left) and lateral view (right) of the cochlea in the Orii flying fox using scanning electron
microscopy. Bar = 1 mm
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Summary

To clarify the relationships between morphological parameters of the cochlea and species difference of animal,
we performed a resin cast morphometrical study on 16 species of mammal by using scanning electron microscopy.
The rotational direction of the cochlea was the same in all species: from the bottom to the apex, clockwise on the
right side and anticlockwise on the left. The number of cochlear rotations was 2-3 revolutions in many species, and
the number of rotations was largest with 3.75 revolutions in guinea pigs. For a morphometrical comparison between
species, the distance from the right external auditory canal (EAC) to the left was used as a standard. The cochlear
diameter was largest in squirrel monkey and smallest in horse. The cochlear height was largest in guinea pig and
smallest in cow. The total length of the cochlea was largest in pig and smallest in horse. There was no correlation
between diameter or total length of the cochlea and body size, but cochlear height tended to be small in large
animals and to be large in small animals. Moreover, the reduction ratio in the first revolution was about 30% of the
whole cochlea in all animals. These results suggest that the morphology of the cochlea varies with species, the
height of the cochlea correlates with body size of animals, and in almost all animal species, the reduction ratio of
the cross-section area in cochlea lumen is similar in the first revolution.



