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RESEARCH REPORT

Markus Rautiainen
M.D., Ph.D., Fellow Researcher
Department of Oto-Rhino-Larynogoloy
Faculty of Medicine, Kagoshima University
Japan

December 7, 1990 - December 21, 1991

The aim of this research project was to establish a method for studying ciliary
function of human repiratory cells and for testing effects of chemical and physical
factors on cillary function more in details. The former methods are concentrated
to study only ciliary beat frequency but not the other parts of ciliary function.
Then we wanted to use our method for testing some interesting chemical substances.

This project is divided to five separate studies.

Study |

In this study we established a method to study ciliary function more in details.
Human respiratory cells harvested from maxillary sinuses of patients who
underwent sinus operations were cultured on collagen coated cover glasses which
provided us a possibility to use immersion lenses with higher magnifications
compared conventional way to culture cells on collagen gel on plastic dish. Then
we studied ciliary function with differential interference microscope equipped with
high speed video system.

With this method we could see every ciliated cell and even every cilia separately
and analyze ciliary motion from recorded tapes using lower speed or still pictures.
From the tapes all parts of ciliary funztion (ciliary beat frequency, amplitude
orientation, coordination and wave form) could be evaluated and even different
phases of ciliary beat could be studied.

Results have been presented in International Congress of Rhinology in Tokyo,

_13__



September 23-28, 1991 and the parper has been accepted for publication in Acta
Otolaryngology (Stockh).

Study 2

In this study we investigated the degeneration of ciliary beat and morphological
changes in respiratory cells on monolayer cell culture by using differential
interference microscope and high speed video system. Our results showed that
ciliated cells flatten quickly after plating and change their respiratory type
morphology to squamous like loosing their cilla at the same time. Also ciliary beat
degenerate linearly from the first day of plating the cells on collagen coated cover
glasses. However, ciliary beat frequency and ameplitude remain quite high until
5th day after plating and are suitable for studies of ciliary function. In cell cultures
with high cell density the preservation of ciliary function and respiratory type
morphology is better.

The results of this study have been presented in 7th Asia-Oceania Congress of
Oto-rhino-laryngological Societies in Hong Kong, December 2-5, 1991 and the paper
has been submitted for publication in European Archives of Oto-Rhino-Laryngo-

logy.

Study 3

In this study we wanted to investigate the effects of Subtance p (SP) and Calcitonin
Gene-related Protein (CGRP) on cilary function. SP and CGRP are neuropeptides
released from sensory c-fibers, those exist also in nasal cavities. Some former in
vivo studies with animals have shown that SP stimulate ciliary function, but some
in vitro studies have reported that both SP and CGRP do not have any effect on
ciliary function. Far the study we used cultured human ciliated cells those were
studied with microscope and high speed video system. Our results showed that both
SP and CGRP separately do not have any effect on ciliary beat but the mixture
of SP and CGRP was ciliostimulant. Ciliostimulation was not as strong as reported

with SP in animal experiments in vivo, but still our results suggest that SP and



CGRP control at least partially ciliary function on respiratory mucous membrane.
The experiments for this study are finished and the results have been presented
in International Congress of Otolaryngologynin Beijing, December 1991. Manuscript

far publication is under process.

Study 4

By using microscope equipped with high speed video system and cultured human
respiratory cells we wanted to reveal the direct effects of ATP on ciliary function
that is possible when we use cultured ciliated cells. It has been reeported in some
parper that ATP stimulate ciliary function. These reports are based on
measurement of ciliary frequency and some in vivo studies on measurement of
mucociliary clearance.

In our study we wanted to reveal if the ATP has any effect to the other parts of
ciliary action in addition to ciliary beat frequency and to find out the optimal ATP
concentration to étimulate ciliary function. As result we found out that best
ciliostimulant effect ATP has with concentration from 10™° to 10~°and the effect
of higher concentrations was significantly smaller. Atp increased also the ciliary
beat amplitude and made the motility of cilia more coordinated.

All the experiments for this study have been done and the results will be persented
in XIV Congress of European Rhinologic Society, XI International Symposium of
Infection and Allerqy of the Nose. Rome, Itary, Octorber 6-10, 1992 and manuscript

for publication is under process.

Study 5

It is well known that many bacterial endotoxins are ciliotoxic and that one of the
main problems in respiratory infections is decreased mucociliary function due to
bacterial infection. We wanted to investigate by using cultured human cilited cells
if we can stimulate ciliary function damaged by bacterial toxins with exogenous
ATP. For the study we used differential interference microscope and high speed

video system. First nomal ciliary function was damared with lipopolysaccharide



from pseudomonas aeruginosa bacterium. Then we added ATP solution to culture
medium with bacterial endotoxin. We could see strong ciliostimulative effect with
ATP and ciliary beat frequency and amplitude recovered quikly almost on initial
level. However, the effect of ATP was temporal and ciliary function declined and
almost finished in 15 minutes. When culture medium with toxin was change to the
normal culture medium, ciliary function recovered quickly on the initial level
permanently. The conclusion from our results is that ATP can stimulate ciliary
action temporary even at the same time with toxins affecting on cilia. However,
removing of toxing is more important to get permanent effect and ATP may be
useful to help the recovery of nomal ciliary function.

All the experiments for this paper have been finished and the results will be
persented in XIV Congress of European Rhinologic Society, XI International
Symposium of Infection and Allerqy of the Nose. Rome, Italy, October 6-10, 1992.

and manuscript far publicaation is under process.

COMMENTS

Intensive Japanese language course should be arranged for all foreign researchers
in the beginning of the term of fellowship. It was quite difficult to find any suitable
lanquage course in Kagoshima.

I am very satisfied with JSPS fellowship program. The maintenance stipend with
allowances was enough to cover the costs of my family. I am also satisfied with
my conditions to do research works in the Department of Otolaryngology in
Kagoshima University. All needed equipment and material was provided to me
from department and all the time Japanese colleques supported my research work

with various ways. During my stay in Kagoshima I did not have any major problems.
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Audiometric analysis of hearing disturbance in Minamata disease

M. Ohyama, S. Watanabe, S. Yoshida*
(Department of Otolaryngolcgy, Kagoshima University,
Faculty of Medicine, *Yoshida ENT Clinic)

Fifty five patients who were officially diagnosed as definite, possible or probable Minamata
disease (MD) during 33 months between April, 1988 to December, 1990 in Kagoshima area were
analyzed otologically and andiologically.

They were compared to the previous data on the same study in 343 patients with MD reported by
us.

The results thus obtained were as follow:

1) Hearing impairment in 49 ones of 110 ears, 55 patients, was observed, shwoing a smaller
frequency of 44.5% as compared to 77.4% in our previous report. ‘

2) A moderately worse hearingloss in pure tone andiometries in most of the patients in sixth to
eightth decade years olds, was seen, showing shift to older ages in ten years as compared to those
of our previous report. )

3) Flat hearingloss type at all HZ follwed severe decline hearingloss type at high pitch tones
were observed predominantly in same manner of our previous report.

4) No case with possitive recruitment phenomena and dip type hearingloss were detected.

5) In most of the patients with tinnitus, moderately worse hearingloss was found as compared
to those without tinnitus.

6) Large numbers of the patients with tinnitus were observed in most of the cases who showed
a hearingloss type declined at high pitch tone and at both low and high pitch tones.

From the results mentioned above, hearing impariment of MD might be occurred as a retrococh-
lear neurogenic disturbance.
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Neurotological and neurological studies on the case
with Minamata disease

M. Ohyama, S. Watanabe and S. Yoshida
(Department of Otolaryngology, Kagoshima University, Faculty of Medicine, Izumi city)

Fifty five patients who were officially diagnosed as definite, possible or probable Minamata
disease (MD) in Kagoshima prefecture during 33 months from 1988 to 1990 were analyzed from a
standpoint of neurotology and clinical neurology in ENT region.

The relation to Audiometric data and clinical neurological findings such as vertigo, smell and
taste disturbance and dysarthria articulation were evaluated.

The following results were obtained.

1)  Hearing disturbance in pure tone audiometric findings was observed in the patients in fifth to
seventh decade years old in 49 ears (44.5%) of 110 ears.

2)  Asregarding hearing disturbance there is no significant difference between the patients with
vertigo and without vertigo, but significantly worse hearing disturbance (P<0.05) in the patients
with dysarthria due to lingual dysfunction was seen, as compared to the patient without it.

3)  In the relationship between the possitive findings of vestibular function test and smell or/and
taste disturbances, higher incidences of vestibular dysfunctions such as mann’s taste, Romberg’s
phenomena and ETT were found in the patients with smell or/and taste disturbances than those in
the subjects without such chemical sense impairment.

Key words: Minamata disease, hearing, disturbance, vertigo, vestibular function test, smell and taste
dysfunction, dysarthria, KRWEIEF], & F\>, FHEEE, EHESE, BHEERERE, BTk
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0.8

0.6

0.4

0.2

ml

1.2

0.8

0.4

mi

0.6

0.4

0.2

ml

0.8

0.6

Static compliance

1 ! 1 R
0.6 0.7 0.8 0.9 1
L Base

1 L : y AERHSRE
0.6 0.7 0.8 0.9 1

3  RS20THIE L 7=Static compliance & Base
Static compliance

: : 1 M RIE
0.6 0.7 0.8 0.9
-

Base

. 1 1 )y AR ERE

0.6 0.7 0.8 0.9 1

4 DANAC4A5THIE L7=-Static compliance & Base (#IE74 L)
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Static compliance
0.8

0.2 - 1 1 s HEXEE
0.6 0.7 0.8 0.9 1

ml

1.6} Base

1.2F

08k ><

0.4 = L 1  MEXRIE
0.6 0.7 0.8 0.9 1

K5 DANACA5THIFE L7-Static compliance:Base ({RiEH V)

VR A—F—DOREEZITOTZRIZHE LT 4 X)) F T 0% RLTWS, WTFRAORIEFE
TH, SCRREEDCETIZLE bR - TNEL 2o HEMEED,

FIT, BEEOEILRT 4 /3 A M) =2 RIETREBL I VHRIZT D202, FhFh
DORIEFEDOEBEEDS.C.HELIAXNEEOmM 12RIT2 SCHEEZEEL TH, IGIZATHE
DF—%, [ 71zZRS20, K8 I1zDANAC4S (RiE# L), K9IzDANACIS (IREH V) DER%
¢, RS20THGELE FOEIZRIT B F—F ORYREMR (y =0.986x+0.068, r=0.993) i*
BOALHPEORFEMK (y =0.860x+0.131) IZENSDThHo72hs, F—FDELDERKE
ofz, DANACAS (BIEARL) OF—#idy =1.052x+0.001 , r =0.731 : F—Z Db %
BED LIz, DANACA (REDHY) TRELLET 42 2 ) —DS.COELY, v=
1.078x—0.063, r =0.959DFEREMAB O, U EORKER I Y, BEBETIZRIT DT 1 /3
J A MY—DOREIZ, FREEGBIZEAENT 43 A—F—5KELMET D HESRD
FEEEEDD LB LD, AEBRTRIOHFEERATIZEE L,
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0.95¢
y =0.860x +0.131(r=0.993 )
0.9F
0.85}

0.8}

0.75F

0.7
0.6 7 0.7 0.8 0.9

M6 S.C.oE{l (ANILHH)

1.3r

1.2F

y =0.986x +0.068(r =0.882)

1.1

0.6 1 1 1 1 1
0.65 0.7 0.75 0.8 0.85 0.9

K7 S.C o%Zfe (RS20)
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y=1.052x +0.0006 (r=.731)

xS SE

0.65 0.7 0.75 0.8 0.85 0.9 0.95 1
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0.95

0.9
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0.8
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X8 S.C.o%Z{k (DANACYS, #EZAL)

y=1.078x —0.063 (r=0.959)

Xt RE
1 1 1 1 1 1 J
0.65 0.7 0.75 0.8 0.85 0.9 0.95 1

K9 S.C 0%k (DANACL, BREHY)
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B & % E&

1. % #

BETERMMEETIZRIT DKKEBARMNEGEDT 4 287 A MY — L ELDHEF OFHE &2 B2
BEERFKKBEBADEFE B FEXMBRL Lic, Fipid, 19F9»021FETTHY, FERT
20.0F Thole, HE OKKEL, 6EFENLIIET, HAEGREBORER 22T,

2. /5 &

HAERAERFIIRE SN KBEFREELER S — L&AV,

HXEE O m(EET) BT D KEKEBHATRIBDOT 4 2% X M) —RUELBIELZREL,
EBARIC X DB LRI L, WITHAEEE3000m (KET) 2BV COEBARAIZIZ 25
ExRTV, BEERIZMEI BEBERT L,

T4 AN =P HERTEREAHE S A, SREEFIZRENIZT 4 /3 A—
Z—ERIET B FHETDANACA 2 VW THEIE Lz,

BELDEREIIAABLIZHPIG6EEM L, 37V v 72 vy 7id50msec, FHUFRIZ
30sec& U, x #i, y #hJ7 (6 OB BIRERE & F.LOBE L 7 mfE & ek U7, BAIR K CBR IR & TMann
test, WM HRBEIToT,

EBR TS — N ORKIRIE20C, KiIRIF26°CTH o 72, WENTRE L, 0.8m/sechH1.25m/secE THhi %
IZHMES®R2A 57 n— ki TI0RMAR Lic, BUERE, S8 T#% 3 205103 ORIIZHT
L7z,

3. % R
1) 74228 XA RY—

X EE 0mTOKEIZ0.992ATA, 3000mTix0.691ATAD » 7=,

FHEBREFR L TRTE—ZEROmmILOME A RTARDT 4 LX) 75 A3 ELRT,
RUITRTED, BET CTOFEYE— 7 ELETRT—21.4£16.4mml:0, iE## —13.1+41. 9mmll
20Tholz, BETTIEERA—30.6217. 1mmH 20, EH %M1 —30.6+47.98mmH. 0L, &

#1 HENEOL (16, mmil,0)
HIE I5FE
FEF) i —21.4%£16.4 — —30.6+17.1
& %k %k
EH R —-13.1£41.9 ——— -30.6%47.9

(#*x : P<0.01, *P<0.05)



ET, BETL LEDHEMIIIZBIBDONARP oL REEICIDIELEZRTAD L, E—
7 ETEBATAIE & S BERETOF A EWERAH 12, BaseldR 2IZRTHEY, WETO
EHRITL.05+0.10ml, FEH)% T1.04£0.18ml & ITFHE LVMELZ /R L, EET T HiEHHI.83+
0.22ml , EEH#%0.75+0.12ml&, WTFR LEHARIC X DHBIIBO LR P oTz, L LR

5, BEERETOBase® F N EERETO DX W/hE L 2D HMA, EBATH, RFHRLELD
D LI,

£2 SNEEZEIFROEL (16E, ml)
wE SE
* % %
BRI 1.05£0.10 —— 0.83£0.22
% %k %k
EEB 1.04+£0.18 — 0.75%0.12

(**x 1 P<0.01)

S.CIER 3I1TRTH, BET OEHRIT0.719+0.26mITH > 7= Dizxt U, WEH%12130.77£0.27
ml L FEIZEF L TRY (p<0.02), {SET T RERIZEEH0.63+0. 33mliz kb L CEE%0.791
0.43mleSCoFEIZERL (P<0.01), HERETI Y RERECABOLNL, £k, EH
AOSCREBERTIZE > T”hEL<RY, ZARTFHEBROT—F L —HTILDTholk,

%3 TPEEMAROEL (16F, ml)

®WE BE

%* % Xk

EE) R 0.71£0.26 — 0.63%0.33
* ok koK
1T

EER 0.77%£0.27 — 0.79£0.43

(#*» : P<0.01, *%P<0.02)

2) ELENE

RO K B D TR0 TE RN b DA S 2729, BIR R UBIROMann test & BRD
FRALRABR TR L. 4 ORERE2K 4D HFK61ZRT . Mann testiZ BWTIHET & KE
T, EGRETE EBE, ARCHARTIZLEALEZBD I o1,

HIROF BRI HLRBRTREETLEET TORRTHEEELRD,
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F 4 BEIEMann testlz 3317 5 ELENHE (84)
wIE KE
N EBAT 24.6+5.83 24.9+5.38
(cm) EEE  24.2+6.05 92.8+4.38
R EHR 21.0+4.18 20.9+3.70
(cm) EH%  23.9+4.54 21.6+2.11
EEE 1.55+0.27 1.94+0.60
m § (cm?
EEH%  2.29+0.89 1.86+0.90
#5 BIEMann testiz 317 2 H.LEE (84)
BE figes
X 155 15 0D B EEHT 34.7+9.45 31.3+£9.05
(cm) EE®  36.4£13.9 33.6+6.86
TR EERT 32.4+7.57 32.1+7.60
(cm) EE%  36.7+9.77 30.4+4.10
EBAT 3.12+1.05 3.00+1.17
m # (cm? ]*
EHE 4.77+2.15 3.10+0.92
(* : P<0.05)
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#6 PBIRARMLLIZRITZELHIE (84)

HIE IEE

* ok ok
NPT EENET 34.7+9.45 — 58.1+11.7
(cm) EBE%  70.7+12.5 ——— 58.3+17.9

* %k %
5 Wit 1 DEEE EHR 66.6+15.2 — 54.1+8.58
(cm) EB%  67.7+13.0 ———— 55.8+11.7
SEERT 4.75+1.36 4.65+1.61

m  (cm? ﬂ *

EHR 5.45+1.56

(* : P<0.05, *x:P<0.002, **x:P<0.01)

v & =

1) 54V A R —

BERKIZBITIDT 4 223 2 MY —ORFLOFBHFMEOTERD D, SEAERIZEIZ>T
WAWARFETREZITY, BEEOESET 4 %) A M) —ZRIETHEERHN L, %
DFER, RETIERBEEMIZT 4 23 A—F—2BRETDHER, BET—FOEFEEN D
D ENHB LY, SRIOFEETIXZ ORIEEZEETRA LK,

E— 7 EIKKEB AR X 2 BIIFR RO LARP o1, BEBRETOY— 7 EREE
TOLDIZUM LT VEREI 2 2EALZEDZ, CHIRIROER TERED N1 b DT,
SHROMFEEST 5. BaseldpilEl & Rk, EHATOHFEIZ»PDLT, 12 A EEREI -
7ehd, BETOBaselEHEETOLDOXI W EREIZNEholz, ZOELIIHIME TOERTIZED
TWT, S EIDERR THXE E3000mE L 0 {EEREZRALLZLIcE D borb Lz, S.C
ZOWTHTHD &, BEEMMEEIZR 512 ES.COML/NESL%2Y, MEMIZHMEFERED S
iz, o, RKkEBBS.CIZRIETREBIIWEREET, MERKET L bIZ, EBHRIZSCHEE
IZHEMLTRY, HICBERKETIZBWTEZOEBEATH 7. RANRINE T oKL
EBARIRT 4 237 2 MY —IZRIETHEL R T, EBHATIZ X 2S.CoORMIED bk
Do fe. A E, KAGEBATIZ X > TS.CAFEIZHM L 2 RERIZAKIZE U THMAKEL, 8
BERKEIZRBEENDIZLIZLE T, F0ALFIATUARER LIz LitRaN5,
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2) ELEE

EENATH O TERAEIT AR CEBAEOTLIZHEVETBED ORI Z LIIESIZRGTE
. LPLEBRLERBEOEEZESBEIZINERNEROEELZTIZLNTHEA, 20
BENRBERETHTDZ Li3EELV,

SEOELEHEEIZ X B FBTIEMann test TIFAIR - FIRICEDLOTIZ LA LELZRBD R I >
oo FRMBDHRBTIIFETLEET CTERZ 2D, EHHiEOBITIZ Lok, 46
DOEBATMR PRV L o7eZ L 2B 2 D LETHATRIR CREMIZZENHS Z LR fEEENn
e, BRRFHEIZRLEZLDThoz, ZDZ L LV SEOKRIEELELRESRLEDS R
CHEZBRHEZBVETLERDD LOLBbik,

SHIL, A0 ) v I T A M CRIERIZHEBENERNERELRAEDED 2 LIZL T,
BERET TOVLEREDCEHNZREZL W LERDS LEbID,

vV B 9

1. FERET (MEx@EEOmM) BXUMEERSIT GEXHEE3000m) TO, KKEE %5 5 E
BRONEZRIETEEEL, 7428 2 M) —, BELEEREEREZHVWTRMLE,
2. T4 AR —OET, UTRARTEY Thote,
1) Baseid, EHHIE THEEEZLZRBDR1 o728, KETFT TOBasefERS/NSVWERBDH -7z,
2) P—JEREBERETCRIELLZ LD, BECRIERAZED, KKEHAWIZLD
HEBIALNTrolk,
3) S.CiE, BE - BEOWTFRLESROMITL, FEERTOFIZHE L THEIZHML, 20
BAIZEERETIZBWTCEVERTh -,
3. ELHEORBEIL, W<OrFEELEDIBREL/LNLYE, FRIZRLIEERLDHY,
S%, SOREERRHEZETSI LOLEDbA,

£ & X W

1) Kb B, BQ¥EARL, B #t, BOEH, ZILHKE  EERETIZRIT 2 KKOERE
R O BRI E R 1R 12 B E 3R 8, IRFN634R L SUR A A EWF R 4 3, NEB O R4,
SEBEIZRIE TR & ORBMFIZMET 5REWE, p17~23

2) REFXR : ELHEMME —FBEERTLIZLDRE—, FMREEK. 81 : 337~384, 1988

3) REFIK : ERBVPEFESRIZRETEE, HAMEGRHREZ. 31:845~850, 1988

4) RAR £, /MUEF, REFKS : PEERKEFEHE —TEROAENHELLEE
DOxHIE—, HREEK, 83:217~225, 1990
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V. % &
1. RXHER

1) Kb B, B Eth, RERAM, BKE=Z, BFHEZ, BIREZ, SHER 1t
Bt B 42 %9 % sparfloxacin D B FRAAFZE. Chemotherapy, 39 ; 670—680,
1991.

2) Rl B : TUVAX—MEE, WELEE. TV ILX—DEEIK, 11 ;863—865, 1991.

3) Kih By, NERAM, B Bth, BKE=, SEEE, FEHEZ, B8RE-, 4
A, SHEF, WRLEX, WG #: PHE - SAFRISHT S Fleroxacing
WRPRATAE, B SRR, 37 ; 614—631, 1991.

4) Xl B, 5 =£X, HH K, KBXX, HFW-—8B @ WK EHRRED L —
HF—F4f 1, JOHNS, 7 ; 1369—1373, 1991.

5) Xl B4, WEH, & T, FKE=, BEERE FEEZ, BREZ, 0
LSS, #AE 1 BIE 21280 5 Fleroxacin® iR 214, B &, 37 ; 632—
648, 1991.

6) KWl By, WNEAM, B #h, RKEZ, EBEE, FHEZ, 8REzZ, 4
FARA, SHEF, WL, WG #: KRS T 5 Fleroxacin? B KA.
HEERIE, 37 ; 817—832, 1991.

7) KU B BESEIRE. JAMA, JEIAHE1991 ; 10—11, 1991.

8) A #&, KU B, fib : Astemizole MJD—30)DE T L )L X —I2x0F % FRFRR
B, Ketotifen fumarte # tJHE3E & L 72 “H MR ILGER, B8R, 34 ; 295—312,
1991.

9) 8 BEX:EEM&LHNL2, JOHNS, 7 ; 1235—1238, 1991.

10) Takuo Nobori, Ichirou Moriyama, Hirofumi Nishizono, and Masaru Ohyama :
Contact Nd ; YAG Laser in Head and Neck Surgery. LASER TAIPEI 89 ;
681 —685, 1989.

1) & 82X, BERM, BEEEX, KU B, i NY - 198HHR M7
W, BEEBRIR, 37;114—117, 1991

12) &8 BX:BT7VAX—OHEZHEICBT 2K (WLE - 1), v—F -k,

HamE7TLr Lx—(JJIAO), 9; 81—84, 1991.



13)
14)

15)

16)

17

18)

19)

20)

21)

22)

23)

24)

25)

mH ®, Kl B EEEoREEE, BLLKRE, 4 1635—1640, 1991
Yutaka Hanamura, Hirofumi Nishizono, Hiroshi Tsurumaru, Eiichiro Tokushige
and Masaru Ohyama : Ultra— structure of ciltured human nasal epithelial cells.
J. Clin. Electron Microscopy, 23 ; 916—917, 1990.

el B, BREE  WMgrMinE BEEHEMSACE PR3 F12A%5
19—23, 1991.

Derrick S. Grant, Peter I. Lelkes, Katsunori Fukuda, and Hynda K. Kieinman :
Intracellular mechanisms involved in basement memberane induced blood
vessel differentiation in vitro. In Vitro Cell. Dev. Biol. 27A ; 327—336, 1991.
FEREZ, R B SEME - SESEEIME % O BIE, Audiology Japan, 34 ;619—
620, 1991.

EHES  HIREREOHEAR, HIRIEHESE, 63 ; 136—137, 1991.

B Hth, £ B, #E-H, Kl B REORRICBILT7X M B
KOS, HARPIFERSEE, 29 ; 264—266, 1991.

B #th, BEBA, RKES, K B, BERZE, XBiEx #E-A, =
IFERIE, BB, WKIED | B REGRFIRELYEIC 69 5 BMY-281000) 25
0y - BPRaYAT7E. CHEMOTHERAPY, 37 ; 800—806, 1989.

BRE—B, WAED, W B, SRETF, KL B 0EREERNOSHE
mERHEEE, BERIEERICBT 5HET. RIE, 3 ; 237—241, 1991.

David J. Lim, James M. Coticchia, Kazuyoshi Ueno, Fred A. Heiselman,
Lauren O. Bakalets : glycoconjugates in the chinchilla tubotympanum. Ann
Otol Rhinol Laryngol, 100 ; 933—943, 1991.

Kazuyoshi Ueno, David J. Lim : Heterogeneity of glycoconjugates in the
secretory cells of the chinchilla middle ear and eustachian tubal epithelia :
A lectin-gold cytochemical study. J Histochem Cytochem, 39 ; 71—80, 1991.
Kazuyoshi Ueno, David J. Lim : Carbohydrate structures of sialogly-
coconjugates in developing murine tubotympanum : A lectin histochemistry.
In Lim DJ, ed. Abstr fourteenth ARO Midwinter Meeting, 55, 1991.
Kazuyoshi Ueno, Devid J. Lim : Glycoconjugates in the chinchilla

tubotympanum : A lectin-gold cytochemistry. Abstr fifth International
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26)

27)

28)

29)

30)

31

32)

33)

34

35)

36)

37

Symposium Resent Advances in otitis Media, 65—66, 1991.

Kazuyoshi Ueno David J. Lim : A lectin histochemical analysis of the
carbohydrate structure of sialoglycocojugates in the developing murine
tubotympanum. Abstr fifth International Symposium Resent Advances in
otitis Media, 166, 1991.

LHER, KU B 7 2AHEWEDICHNT 2 GG OpEEEE, DERL
4 ;51,1991

EHEH, David, J. Lim: F>F 79 H - BHEOEAWE Vv 7 F > 2Hwz#M
A EIFSE—, HEE, 94 ; 1826—1833, 1991.

Kaneaki Haraguchi, Souiku Watanabe, Kenzou Murano, and Masaru Ohyama :
observation of the palatine tonsils in vivo by ultrasonic tomography.
Otorhinolaryngology, Head & Neck Surgery ; 2983—2989, 1991.

[ROZEA, XL B : 5H SWHREIEBOBEF 2, RERICBIT 282
Wi, HEERR, 84 ; 139—142, 1991.

RO, BEESEF, WMFAIEE  EEHITEEIC LY 34 L 2WEHEnE, &
Bl & SCERAYEEE, HE &, 94 ; 980—989, 1991.

Shoji Matsune, Isamu Sando and Haruo Takahashi : Insertion of the tensor
veli palatini muscle into the eustachion tube cartilage in cleft palate cases.
Ann Otol Rhinol Laryngol, 100 ; 439—446, 1991.

Shoji Matsune, Isamu Sando, Haruo Takahashi : Abnormalities of lataral
cartilaginous lamina and lumen of eustachian tube in cases of cleft palate.
Ann Otal Rhinol Laryngol, 100 ; 909—913, 1991.

FEOFERR, SRR, FHEZ, RORA, LHEEH, BEFKS, KU B H
WBICx9 5 owiRAl (afloqualone) DEFRFISE. HE, 34 ; 137—145, 1991.
FOOFERR, HE %, /NI, miEgx, FHEZ, FIUEX, BEEE, 8§,
Bk, K B BIEMERICNT 22+ 7F > (Sisomicin) %77 4 F—#EnD
PRIRAD R, ERE, 34 ; 147—154, 1991.

BEES, ARW—ER, AMIFE, K B AN - YAGY —F—ic L 55
#4&. HES, 94 ; 300—306, 1991.

B BsE, ER4l 8, HBR=, Xl B 7 o P BHKIEIC B bsubstance P
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38)

39)

2. #

1)
2)

3)

4)

5)

& calcitonin gene-related peptide? 3Likaysrfi. H &HiE T L vX— (JJIAO),
52—59 ; 1991.

& FlE, BEEX T 2, Kb B ERMEIRIERICNT 2 NAST2D
MR, RN, ERATZE. EHE LAHK, 195 21512158, 1991

Atsushi Sameshima, Seung-Kyu Chug, Yutaka Hanamura and Masaru
Ohyama ; Immunohistochemical study of substance P and calcitonin-gene
related peptide in the eustachian tube of Japanese monkeys. Abstr fifth

International Symposium Resent Advances in otitis media 58—59, 1991,

==

Kl B WIERE. 4 B oMmERE B2, BEEb ; 280—281, 1991

K B, & FIR: J:aﬁ’x_ , WEWEEE), MEMHANE, X T4 2L Ea—4;
124—134, 1990. K

Kl B EERO L — VAR EERIC B 2 L —EY, BRFEREHR ;
129—142, 1991.

5 &k, Kl B BIRETATE LY —, HEWEER - BEEESIMOOK,
18, &R AR ; 162—167, 1991.

Isamu Sando, Haruo Takahashi and Shoji Matsune : Update on Functional
Anatomy and Pathology of Human Eutachian Tube Related to Otitis Media
with Effusion, Otitia Media. The Pathogenesis Approach Otolaryngologic
Clinics of North America, Goycoolea MV ed, Philadelphia, WB Sauunders,

24 ; 795—811, 1991.

3. MrEmEH

1)

2)

3)

Kl B, MBGIE, WHE O B AMEEREC BT 5 MIEHREICBIT SRR,
R 2 4 BERRIRAF R R 5 T SRS & 5 44—45, 1991

HE O, KWL B i & LR EE, PR 2 4F FEERIRIT JEAE R T RS E 46—
47, 1991.
B B, Kl B, F =X BHEMEET I X FBAHICET 5 AN

i BRPRBORFFR. TR 2 4R BERPERTSE R B & (—IBERTZE C ) A SR RIS & |
1 —91, 1991.
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OERMOBETREHEEIC L HHR

[R O 3 B

H 32 BB B0 WNEL, Z ORI ESCHEORBOHIcE L L2, H
2, MZELICIIRER, WERBRLPICEAPBINTER, L2LEdL, 21
LUERDEWHEIIMEN TR, BBICELEN, F72, BICREREDH I LETH
D, BB, BREOSTETOMBESYH 5,

ZIT, HEIZ, BEEREZHCEND L 0K DR o %28 o 1] e
ERHMEIZOWTRRE L 72,

e

1) #iiEs L UFEMTFOBIRIC OV CoMET - SR 2R X Alokatt# ) = 7%
TERBE W LWEESSD—256 % 7z BT & L I3 LS FMODEL UST —
5024 U—3.5 (3.5MHz), fii F#EfiT-MODEL UST—582 T—5 (5MHz), S#)
Ik &+ MODEL UST—5512 U—7.5(7.5MHz) o 3 # OB WD L 0 % #
L, EDEBEEDLDDHEL TW B2 DWTRET L 72, I M T % S T Ehic 8
filh & - O FR BT TIT - 72,

2) HMRZ b SRRk OB B AS ORES ¢ AR O 2 B S TSR O 72 5
R BEARRE (6510)) ToBE I KIE AT R & RO E L KiE coRiEsHa, WIRRR
B &k *Hematoxylin Eosinft i B & 2 xttk, #aEfL 72, 72, FEECRkES
WIZ BT 5 IRIEDBERFRIZIC DL TIREL 72,

3) BEHEL L UEHEREEL TCOBETWRAEIC L 2B WEROMEN W 15
2 5755 E TN165%] & Rk BASIEFIC DOV THRET L 72, WEEBRONFIZ, BiEM
Rk 5396, SRRk 16, WHER S 1B, RS 16, RkEs
1#ITh 5,

A

1) AFERIE, HTZMAO EH TR D ES OREBRNICHEE L THEEL, 2o
26 DERALIZEBE W D AT % 151 2 MMk A TR & 170 7 & O R ARSI 1 7 ik
VB, DIz, HRNTO D EHR O E WSR2 1T ) OICHEE Th - 72,
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