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1. EXUEREIR DERBAEIERS

Defense mechanisms of the upper airway mucosa such as mucociliary function,
immunological, biochemical and biological characteristics were summerized and
discussed comprehensively.

With a special attention to the action of an increase in vascular permeability
and a capacity for leukocyte migration, the possible relationships between various
kinds of physiological active substances or Autacoid in the ciliated mucosa and its

inflammation were evaluated from clinicopathological viewpoint.

a) FHERRIE & £A4EHE

FREE, PR L CARICBRMICE W EERE TH D, Lz T, bbb,
FHLrFE B 82 bbTHRY LORELEYNBAIZELEN TS, LaL,
ZFD—FHTlE, TOEKBICED - 7252 2 Bt L) Rz EES n w5 (Fig 1),
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Fig. 1 Schematic drawing of defense mechanism in the ciliated mucosa.
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Fig. 2 Schematic representation of a relationship between biochemical responses in the
ciliated mucosa and its inflammatory process.
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Fig. 3 Arachidonic acid cascade ;it’s relation to inflammation.
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2. REIBEROFRERS

The yearly changes of chronic sinusitis and nasal allergy from 1960 to 1983,
based on the medical charts in our out-patient clinic were investigated.
Chronic sinusitis was slightly reduced, but nasal allergy was markedly increased

in 1983, compared with occurrence of those diseases in 1960.

B, REIBEREBOFRESIREGVIRELSEboT22 b, EHEIREREZED
BEMHRAL, ZORENRENT 2—FH, BTLVAXF—BFHEIWML T2 LnERD
Zun, 72, BRARZHRLIS, TUVLX—2EIBEROFEERSSEEORK & LiEHRS
ZEETRYIHMELDHL, RLT, £ THHID»,

196047 519834F £ TH24FE/MIZ DO\ T, BEERFEFHHIEBHIEE SREER R 2
AT F R AR T ISR B RIES & BT L VX —EGI D FHRE &+ RRFEAIIC R
L7 (Fig. 4), @RISR DWW TIE, 19604F 1%, FFRFTE#EE 3,443 4 627 {1,
18.2% TH » 72nps, —KeH] (19744 H) S LA % A 72 1%, 198341213, HERK
3,8810H1 4271, 11.0% &% > Tw5d, —7, ST L X—ERITI960FIZ1F, 0.4%T
BHolenns, @R L DD, 19834121, 8.1 % L24FMICEL wiEgMERLTW5, 2

% o
i e sinusitis
20 o allergy

1960 70 74 75 76 77 78 79 80 81 82 83

Fig. 4 The yearly changes of the patients with sinusitis and nasal allergy in our
out-patient clinic and National Hospital of Miyakonojo.
Solid lines show the changes of these patients in our department and dotted
lines show those of National Hospital of Miyakonojo.
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Fig. 5 Comparison of age distribution of the patients with chronic sinusitis from
1977 to 1983. (National Hospital of Miyakonojo)
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Fig.6 The rate of X-ray findings of the paranasal sinusitis in 175 patients
with nasal allergy.



II. A%

1. REISECHITREE

The bacteriological findings from middle meatus secretion revealed that aerobic
cocci were present in 70 % of the secretions taken from newborns and in 76.7 %
of these in healthy adults.

While, in these of tHe patients with chronic sinusitis, bacterial growth was
found in 84.1 % of the secretions and, aerobic bacteria and anaerobes were isolated
from 73.9 % and 10.1 % of them.

By sinus puncture the secretions were studied bacteriologically in the patients
with chronic sinusitis, Staphylococct, Hemophilus influenzae and Pseudomonas aeruginosa

were isolated in 43.6 % of the subjects, but sterile conditions showed in 48.7 % of

them.

SEBIERDRIEICIL, BEWNEEI»KRE W, FRZ, RELAEABIZ BT SEIRERD
HEE L TEITHTRINL DL EZ LT b, WEBMEHE L TIV7ANLA, V7T
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Fig. 7 Chronological change of isolated bacteria from the sinus secretions
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in the patients with chronic sinusitis.
It was found that there was same tendency to decrease S. aureus
and Streptococct species as some authors reported by in the past.
The high incidences of Pseudomonas aeruginosa and Hemophilus
influenzae in addition to an increase of anaerobes were observed.
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Fig. 8 Isolated bacteria from the middle meatus secretions in newborns,

healthy adults and the patients with chronic sinusitis.

No bacterial growth could be demonstrated in 30 % of the
secretions in the baby, in 20 % of these in the adults and in
16 % of these in the patients.

Anaerobic bacteria alone or together with other bacteria
were present in the secretions of middle meatus and sinus in
the patients.
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A, RIBE W BE %
1. B —SEMBREIIC L 2ER

With the newly developed techniques of SEM cinematography, surface ultra-
structure of the human normal nasal and laryngeal mucosa were demonstrated.

The high specialization of the upper airway mucosa with its marked regional
differences stress the fact that even the squamous epithelium and non-ciliated

epithelium may play a role of utmost importance.
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a b c

Fig. 9 SEM films of the ciliated epithelia in the nasal cavity.
a shows surface structure of the non-ciliated cells.
b indicates surface archiecture of the goblet cell and the

ciliated cell.
C displays SEM figure of the ciliated cell.

TET2L0THD,
L%, FEREFEOWMEEICET 2 —ENMEMMXIZ, SEM BREIIZ L - T, %A

HTCTAF v 7aEfRe LTI LNE, Ly, E—a8 255 kn 65tk E T,
EBOEFET, LWEHIC b7z - THEEMI & DHARRZ 8k, BmXCB’E LG
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Fig. 11 SEM films of the non-ciliated cells in the subglottic cavity.
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2. HEETEDOHEBILEMART

Glycoconjugates in human respiratory tract mucosa, especially nasal mucosa,
were histochemically studied under light microscope. Lectins-HRP, PAS, AB and
HID were used to stain the samples.

Differences in the distribution of glycoconjugates in respiratory mucosa were
shown in Fig. 19. Distribution of fucose, sialic acid and sulfo-mucin was distinctive.
Other sugar residues stained by RCA, PNA, SBA were detected in several different
grades in goblet cells and mucous cells of the submucosal gland. Serous cells were
unreactive. However, unlike in tracheal mucosa where reaction was positive, no
DBA-binding sites were found in laryngeal mucosa.

Fig. 20 shows differences in the distribution of glycoconjugates in pathological
nasal mucosa. Glycoconjugates, while similar in their staining pattern on mucosa,
were different in their amount and reactive intensity depending on their pathological
state. Differences observed between laryngeal mucosa and laryngeal polyp, especially

in squamous epithelium, were interesting.

BatEE L3, 7 FRICHEZ2E#HET RSO FLminl, L2320, HEEO, #
fREIC=KAEN 5,
Ty, WEAR, EWmRARECOEYLEEAOT T, BLENEEIZSEL LTS
fDYE &R &V, ME, i =TS SIZEERNZKRE EECFICES L Twa,
7z & 20E, MREONEE AL, MIMEOREHSKRE, e, HEREZOhoRES

Saccharide Chain
Polypeptid Chain

Secretory
Glycoprotein

Membrane
«%’% Glycoprotein

o y:
% Polypeptid Chain

Saccharide Chain

Fig. 12 Glycoconjugates (glycoprotein) biosynthesis in cell level.
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n, INbHzEHCHREBENFOTHTL, TTETEEIN TS,

kI, ¥EEAIR, ERICEZSHHL T35, EEROHEL» S &S L, HMIERA

AL, TOMBED L THET 2 LN LMW EINE LD EIZZKIIEND
(Fig.12), 2L C, #%#&IZ, ELICHREFPDE-EELTHFETZ LD, 237—7>DLH)
AR DEE 25> T2 L, SUEDMEMERICA S Z &, MERED L8 ) B
TELTHRUWENDLDEZIZTHEND, £ LT, ZHUIREIZL > T, FERLER
ENGWEBZ TR T IENMOEN TN ENT, FMEEFRMT2HERELL T, EESA T,
Z

COMEADMBIRANERIZ, B S5DEEED TH SR X7 F FEbs 25k /i 1)
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N E 22T T, B, HESEME NS, 2L T, ERLHEEDIRRMKEIC, NERIC
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method abbreviation reactive component

Periodic acid Schiff PAS glycoprotein with vic glycolcontaining hexoses
Alcian blue (H 25) AB carboxyl-rich & sulfated glycoconjugates

(pH 1.0 sulfated glycoconjugates
High iron diamine HID sulfated glycoconjugates
Dialyzed iron DI carboxyl-rich & sulfated glycoconjugates
Periodic acid PA-TCH-SP | vic glycols in hexoses

thiocarbohydrazide
silver proteinate

lectin abbreviation reactive component
Ulex europeus agglutinin UEA-I a-L-fucose
Peanut agglutinin PNA Gal B (1—3) GalNAc
Ricinus communis agglutinin RCA Gal
Wheat germ agglutinin WGA NANA, GIcNAc
Soy bean agglutinin SBA GalNAc
Dolichos biflorus agglutinin DBA terminal @-GalNAc
Bandeiraea simplicifolia BSA-1 B4 a-Gal

agglutinin I Bs
Bandeiraea simplicifolia BSA-II a-GlcNAc

agglutinin II
Fucose binding protein FBP L-fucose

(Lotus A)

Limulin polyphemus agglutinin LPA NANA
Concanavalin A Con A Man. Glc

Fig. 13 Histochemical methods for glycoconjugates.
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1) BEOEAWEELRET ebE, TLLyT>F (AB) 4, PASYf, High Iron
Diamine (HID) #:f&, PA-thiocarbohydrazide-silver proteinate (PA-TCH-SP) 4
B L0 2) HRPE#L 7 F > ks T BE L, ALY 752 2o,
Fig. 13 12~ 4#8) ThHh b,

REAE | IEF EXGEREIC B ClE, AB$fi L O° HID Y6, £ TORMIOMES
WA B E NIz hs, BETIE, T oaFrBEMBICIEL T 2075 2F 2 Bk
fBR A A7 BT R S e (Fig. 19), 20 & 9 Zfd@ M, &7 v X —TRMHES1E
RIS IR TR KRR (Fig. 14) CLEZEI Ny, & CBBORMIIC BV TEL (,
F72, ST O LF IS REEDFH BN D £ 5 72 (Fig. 20),— 7, 121 & HE %

¢ - 7 o f : i g ¥ g’”
Fig. 14 Nasal mucosa of sinusitis. Almost mucous cells of upper area are
stained with HID and those of deeper area are stained with AB.

Serous cells are little stained.



SRR TII MR D T E A T, PAS 8T, L2y ABROEHBMENIESEE
DHBILIZ, BHOLV 7 F R TlE, L-72—27%% IEHSEMEROME B £ 3R

=

lls are heavily stained with

Fig. 15 Nasal mucosa of sinusitis. Almost serous ce
oxidized DAB, while adjacent mucous cells show variable staining intensity
ranging from lightly to strongly positive. Stained with UEA- 1 lectin,

hematoxyline counterstain.

Fig. 16 Nasal mucosa of sinusitis. Mucous cells are moderately and
uniformly stained, but serous cells are unreactive. Stained with
WGA lectin, hematoxyline counterstain.
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Tw 72 (Fig. 20),
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#
Fig.17 Normal nasal mucosa. The staining of serous cells with UEA-I

is concentrated at the apical pole with an increasing intensity
toward the lumen. And also capillary endothelium is positive
staining, hematoxyline counterstain.



Fig. 18 Normal nasal mucosa. Numerous labeled goblet cells are located
in tall columnar epithelium. The ciliated cells lack affinity for
UEA-I, hematoxyline counterstain.

| DISTRIBUTION OF GLYCO-CONJUGATES

ol _Dﬂ_ IN HUMAN RESPIRATORY MUCOSA m

=
[ fucose = $ |
sialic acid
"""" gl
sialo- i L
S 0] T m:;mucouscell S

sulfo-mucin s ; serous cell

Fig.19 Distribution of glycoconjugates in human respiratory mucosa

Sialomucin abounded in several parts of respiratory mucosa. On
the other hand, sulfomucin was present in a larger amount in
laryngeal mucosa than in nasal mucosa. Fucose was selectively
present in goblet cells and some mucous cells of laryngeal and
tracheal mucosa, but its presence in nasal mucosa was limited mainly
to serous cells. Sialic acid was present in several parts of respir-
atory mucosa in various amounts. The proportion of GalNAc was
same in all parts of respiratory mucosa.
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Fig. 20

Fig. 21

DISTRIBUTION OF GLYCO-CONJUGATES
IN HUMAN NASAL MUCOSA

fucose sialic acid mucin

ous cell

)

mi

serous cell

20

D normal D negative E] sulfo-mucin
- nasal allergy

! chronic sinusitis

Distribution of glycoconjugates in human nasal mucosa

Distribution of glycoconjugates in allergic mucosa was similar
to that in normal mucosa. In inflammatory mucosa, however, the
staining pattern was different from case to case. In some cases,
fucose was present mainly in serous cells, but in other cases, it was
present in both mucous and serous cells, with intensity ranging from
lightly positive to strongly positive. Sialic acid was widely found
in nasal mucosa, especially in mucous cells. A large amount of
sialomucin was present in all the cases. Distribution of sulfomucin
increased as inflammation became intense.

N

Comparative distribution of glycoconjugates in human normal vocal
cord and polype using HRP-lection staining method.



3. EEEEDHEBILENH S — SEM

With the newly developed technique of colored scanning electron microscopic
histochemistry, glycoconjugates in the human nasal mucosa were observed.

We obtained successfully the demonstrable colored SEM images of the ciliated
epithelial cells in the specimens after staining with ruthenium red.

An intimate relationship among endoplasmic reticulum, Golgi apparatus and
microsomes, which play an important role in the process of producing secretory

granules, seems to be clearly demonstrated in micro-architectural significance.

A5 —SEMDFIE ARKRMICHIEL 2B T —2208%4T 3 b &, HEHNOES(=
FUFEET S (Fig.22), Znsn, ZREFIE, ARREOMNE B2 TG % i
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HLEEERBEOBERTREL 2LDICHONT, REEHEOBEELITIE, MO EH
LN AFEICERIETE S, k) wiMEE L 2RI D wT, RI—HE T, K&
FAGE A BEFGOMER 21T T 5, N6 x252D274 FEERIZL TZHENT
0L 78—T, — D27 )= EllEhnabe TH#EL, BEXNT2GHND7 4 L5 —
B THT7—ItT R, LT, 2oz )—> tonT—1%%, HE BEEYT L
sIC &Y, BRI A T —SEM&EXHLENEDTHL, BEAEEHOREIZIZINLT =7 4
Loy FRoX b v @EFniz,

BERR  BE EE 2B 6L, 2oXRAHEE2BET 5L, ZXKET% T, (Fig.

Primary electron
specific X-ray

3 Secondary electron

— conventional SEM.

back scattered electron

///////1 specimen

|

transmitted electron

cathode

luminescent —— constitutional picture

v

Fig.22 Schematic drawing of relation to primary electron and other specific electrons.
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a b C

Fig. 23 Nasal mucosa of normal rabbit stained with silver methenamine.

a) Secondary electron image (SE image) ; In non-ciliated cells area,
some infantile ciliated cells with many microvilli and a few short
cilia are scattered.

b) Back scattered electron image (BSE image) ; Surface of some cells
projects backward with scattered electrons.

c¢) Colored scanning electron micrograph ; Blue color shows SE image
and yellow color BSE image. Some infantile ciliated cells are
shown in yellow color.

23-a) DT & HBAERERDEA & 2 4 B B O PIC M ENDBE LML ASLNS,
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LOEUECAL > P BICE S TVCHE - BRICERL T 21%278 5472 (Fig. 26 ),
TV KREBIZBT AHEEROKF» Mt FNERERFECHELEGRZLDEE 2

BRI REABNOTHIMME LR D 7 — SEM&ICEWTIE, HlantgE &4y



Fig. 24 Highly magnified colored SEM of a infantile ciliated cell. This
yellow cell has much argyrophil substance with staining by silver

methenamine.

Fig. 25 Cracked surface of nasal mucosa stained with ruthenium red.
Green color shows SE image and orange color BSE image. Many
secretory granules in goblet cells having acid substances are shown

in orange color.

23



Fig. 26 Supra-nucleic region of the ciliated cell stained with ruthenium
red. Golgi complex and lysosomes are stained in orange color.

ol

Fig.27 Cracked surface of human nasal gland stained acid phosphatase
activity with lead phosphate method. Green color shows SE image
and yellow color BSE image that is acid phosphatase activity.
Lysosomes are stained in yellow color.
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Fig. 28 Stereo view of colored SEM of human nasal gland stained with
ruthenium red. Green color shows SE image and orange color BSE
image. Secretory cells have some serous granules colored in
orange and surface of the lumen is covered with many microvilli.
X 3000
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Fig.29 Schematic representation of airway fluid glycoprotein interactions
in the process of gel formation. Rods represent peptide chains,
open rods show the nonglycosylated region. The hatched rod
represents other sulfhydryl proteins to which glycoproteins may
covalently bind. Oligosaccharide chains are represented by crossed
lines extending from the peptide core. (by Boat et al. 1980)
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4. EEBRDILF SEM £l

The basement membrane of the human nasal pathological mucosa were observed
by a scanning electron microscope. We found that there were numbers of
lymphocyte migration penetrated through the basement membrane and collagenous
fibril network of reticular lamina in the specimens obtained from chronic sinusitis.

In the basement membrane of the turbinate mucosa of nasal allergy, globular
structures and looser network of collagenous fibril were observed. No migrating
figures of leukocytes were revealed in the basement membrane of nasal cyst.

REBIZ, EEHDVIIHEMIICHEL THREYT 5, Z0EFMEFRE L T, M
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calyx, basal lamina, reticular lamina ? 3 @IZ K5 & 11 Tv» % (Fig. 30), # L T, basal
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.
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Fig.30 Schematic representation of microscopic structure of basement
membrane.
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EEEBL Tz, 2ZOabNbNDRENTTR T, FERIFBIRTICIE, LTBs 280 &

Fig.31 Scanning electron microscopic stereo-view of basement membrane

of inferior turbinate of chronic sinusitis.

Many migrating lymphocytes and reticular lamina are observed.
Reticular lamina is composed of network of the thicker bundles of
reticular and anchoring fibrils.
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Fig. 32 Stero-view of colored SEM image of migrating lymphocyte through
human inferior turbinate basement membrane stained ruthenium
red.

A leucocyte is elongated, extending pseudopods, and focal disolution
of basal lamina is noted adjacent to the migrating cell in yellowish
orange color.

Through disoluted basal lamina, collagenous fibrils network of the

reticular lamina are observed. X 6,000

Figs. 33 Scanning electron microgram of basement membrane of inferior
turbinate of nasal allergy.
Globular structures and loose network of collagenous fibrils are
observed.



T H2EMBEERF»Z L ST, MERKGA LA I EDVBHLPICENTWEDT,
ZOHEBOIFHAIEE Y H b VIZEMERDWEEZ B 1ET 23 T—D—2& L TEEL
FEREZETL2OTIR AV LB bbb,
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5. YYF—4, 7oF7—EA4 S —, HEOREHER
LR ERER

The distribution of the following substances in the human pathological nasal
mucous membrane was observed employing immunohistochemical method. Observed
substances are al-antitrypsin and @2-macroglobulin which are main protease
inhibitors in serum, C3 which is one of the main elements in complement system
and lysozyme. Some mast cell-like and macrophage-like cells in the nasal respiratory
epithelium and lamina propria contained al-antitrypsin. A little macrophages in
the lamina propria contained a@2-macroblohulin. C3 is diffusely noted in the lamina
propria of the nasal mucous membrane and nasal polyps. Lysozyme was localized
in serous cells of the nasal glands. In mucous cells of the nasal glands and goblet
cells, lysozyme was not noted.

RIS BT, REEEEEo—B e L TERT ) VT — 4, FK
FUTFT—EA v EEF—IcDnT, REMAILFENIC, BEFRRLZ,

M7 hiE  BURSERT LVICBTLAX—DOETHMEREBE LA, )/ F
— 22w, B P )Y F—202KT 5 XHRIC HRPEZE#L 72 0% Av, BER
PRENEEETIT- 72, 70T T—¥ A y—L T, ar-T>F F) 7> (@
AT) ra:-~7vuZa7) > (q:-M) %, E2#KICIZC3, C5 %', HRDX v I
(IMMULOKHISTOSET) # M\, PAPE TIT- 7,

- ‘u . ﬁu)"' - . e :;“‘ ':”.~ , ‘ L
Fig.34 Nasal polyp stained for C3 by immunoperoxidase method.
a) Positive staining for C3. b) Control staining incubated with
normal rabbit serum. C3 is present in lamina propria.
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BERBREHIE: a2) BECEC3»MEBENEHERFRBICOZAMKICHAT 2R
¥ 72 (Fig. 34) 7%, FrEMBADLEIZRBOH S NLn 72, C5 DRFEERIGEEME L &
a7z, ai1-AT (3, MEEES SUCERET, BIEWICHFET 2HEMRICRED
CgEBEIN T, P P FHREr s, 22 FMRZ W LIRFEREER bz,
a:-M (2, HREEERBICOEEIComL, /2, ZORMICHFET L =707 57— h7& <
BRI N7z,

b) TEREMEE T, )V F— L3 RROBERM CEIRMICER I N (Fig. 35), C
3, C5LIRHFLFEBRNOTATH -7z, a1-AT 12, BE X FERIC~ 2 F ka2 v LIZIFE
HKIRZ Lilcld=rmn7 7 —27% K CBEE A, bz, EEBIUEREICE
BlICBE N’ (Fig. 36), a2-M (3, ¥ n~=ru7 p— a5 L Tz (Fig. 37),

EZAHT, )V F—aI, MR, BREL CRITZ SICHFEL, MBEOMBERS, &
<2, ZON-THFNALTNAH} I EN-THFILT I EEDR-14EEEZTHT L
CIC k), ERENBHIERZET A Z LMo T 5, MEBYIC T 5 A EKB5HE T,
BEBELFREZHEEL CW20THL, BHEICEWCIE, F& L ORFERMIICHERET 55
FREICHER ORI 70 7 7 =PI FET A2 b T, LaL, 40
DEEBE TR, )V F—2DER D5WIRIIRFERMB CH S Z &, 72, BERSEE
RBIUVBRTUAX—TEMEEOFERAMIICF L AT S &b, RERIG CHAE

. ” > . .

o 1] *
&5 g % % # *
e ¥, ‘ * -
& # L B % -

s g, 5. K
0 . %

& i S P s

&

- VIR = “ i

Fig.35 Human nasal mucosa stained for lysozyme by immunoperoxidase
method. Lysozyme is present in serous cells of nasal glands, whereas
mucous cells are devoid of lysozyme. Some serous granules have
particularly dense lysozyme.
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Fig. 36

P

Human nasal mucosa stained for ¢1-antitrypsin by immunoperoxidase
method. a) Some mast cell-like or macrophage-like cells in the
ciliated pseudostratified epithelium and limina propria are positively
stained. (arrow heads) b) Many granules are stained in the positive

cells.

. > S |
Human nasal mucosa stained for @2-macroglobuline by immunope-
roxidase method. a) A little macrophage in the lamina propria
have a@2-macroglobulin. (arrow heads) b) Granule-like structure
in the cytoplasm is stained.
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LR RIBT 5, SRIOBECCIIIMENEY & BERICUEIEICSMT527C5 (X
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b, TNLEHRATAE, BELEKICIZCLl, Cls, C3, C42Y, F£72C3, C4IIHEAL
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5L T2 e HESINT A, ERVNFREEMT 2 BIE-RkOMIEMAEIC Z 0 &

TP EEEN AT 5 2 L1, REWICTS L TEBRICET %,

Fr2, TNHIIKEEMBN T a-AT X ae-M 2 A 2480 E & & LBIFRL hv s %
FEDG TOMAL R AT ZT—P 2L EBL Twd Z EdEEw v,

a1-AT R a2-M 2" 707 T7—t4 >t =L T, HEHILEM LT 265, REHR
TN 7Te T T—Ef > s—C L&A 7T 7 —LEELZREL CwsFES
F25HEEHKEAL DD B,
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B & 1 %
1. BEEEECEER, PBER
a) BREZERICOWVLT

Glycoproteins were isolated from the particulate fraction of four nasal polyps
and three nasal papillomas by affinity chromatography on lectins conjugated with
agarose [concanavalin A (Con A), wheat germ agglutinin (WGA), Rininus communis
agglutinin (RCA), peanut agglutinin (PNA) and Dolichos biflorus agglutinin (DBA)].
The glycoprotein mixtures so isolated were then analyzed by sodium dodecyl
sulfate gel electrophoresis. Glycoprotein profiles of nasal polyps were similar to
each other, but were distinctively different from those of nasal papillomas. Receptors
for Con A, WGA and RCA isolated from nasal papillomas contained intense bands
with molecular weight less than 15,000 daltons, which were absent in nasal polyps.
The major component of PNA receptors of nasal polyps of molecular weight 65,000

daltons, which was not detected in nasal papillomas.

b 531, FEE S SIS DIFRIZZEICEIEEA S KDL EZEIZELE T b
ZETTCICANE) THDB, £ LT, AKX — 7 EE ORI RE CIR¥EE QO
BHICED DD, LI EFEHREEERZFELIES>Twb 2Ll L2,
BEORKIZOWTIE, RIE, TUVAX—DMEIH D, ZOREBEEFOFEMCOWVTIL
INE+oHBALEIHNCZL W, 22T, 8, BHAISMERFEKE, &EylaaE:c
DWW, BEEANFHEEREL 2,

HiEE T, MEE S EEgEFEL 2%, BEEA% detergent THEILT 5, KT
VIOFUAEEDT A=~ SNT 74 =T 4 — 7w 77 4 — TR R
LOoBEAZHEEL -,

&EIC, ZoOWEEA%L SDS EXRKE #H T, 78, RELZ, FRLZ2Y 7511,
Con A, WGA, RCA, PNA, DBA®5#TH % (Fig. 13 5M8),

FiE & #8548 D Con A, WGA, RCA #AMHEEAIZ, BE, FJLERE CEHOMDE L T
BOLNTD, ZFOXYVNERKEND < F—2 3BTz, BETIE, ConA, WGA,
RCA #A&MHEH T, % F865,000, 60,000, 30,000, 25,0000 % (Fig.38 A ~C,
a~e. %K) »pI@BELCRERDLNT, £72, ConAEAMUEWEEN TH T& 180,000 DL
N7 (Fig. 38 A:a~e: KH) WAG#AMHEEAD T T8 105,000 D NHH' (Fig. 38
Bia~d: &) znZgndd@oks & L CHEREI N, —F, FLEETIE, &9 T
GH47 {, ConA#EMEEA TIIE TS H 5 F& 70,000 LT TH - 72 (Fig. 38
Ala~g), Z L@ L TIE, ConA, WGA, RCA #&MHEEH T4 FE20,000
£15,000M0 057 (Fig.38 A ~Cie~g: &RFN) *Df» A S 17z,

MR RO PNA Tl3, FLEREDSAMOEEDIIRO LN Ly > 7205, BEICE
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Fig.38 Comparison of glycoproteins from four nasal polyps and three nasal
papillomas bound to Con A-agarose (A), WGA-agarose (B), RCA-
agarose (C), and PNA-agarose (D). Con A, WGA, RCA, and PNA
binding glycoproteins were analyzed by SDS gel electrophoresis.
a-d, nasal polyps:a. 68 years old, male. b. 24 years old, female.
c. 6 years old, male. d. 66 years old, female. e-g, nasal papillomas:
e, 53 years old, male. f, 46 years old, male. g, 56 years old, male.

W3, 7 FEK65,000D 5 »5 3l L TR S 17 (Fig.38 D:a ~d @ KE), %« &5,
DAB & MHEERIC DWW T, s LIce@BoHbsntnr -1z,
PDEnZ e, BEIZBWTL, o RBIREOFMEME IR T, N-TEFLPr7
7 MR HEHE T AR AEMEEAPRR I NS,
COWEAMRDDOBERICOVWTIRBERERIZIRIT 22, P ELBEORKSCRE & E

BRTIEHE £\,
B, ZOLDLNHERLERL, PAP R CAWEADRBE % aE Ml tFmicmE

L72#ER, MPUCHSIR bR D FCHIRD & Bt Al AL TS S e,
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b) TBEREEEAIZOWVLT

Quantitative analysis of sialic acid and L-fucose and the measuring of sialyl-
transferase activities and @-L-fucosidase activities were made in nasal secretions
and tissue extracts of the patients with chronic sinusitis or nasal allegry. The
contents of sialic acid and fucose of nasal secretions were significantly higher in
chronic sinusitis than in nasal allergy. The fucose contents of inferior turbinates
showed the high trend in nasal allergy than in chronic sinusitis. In chronic sinusitis,
the activities of sialyltransferase were higher in maxillary mucosa and polyp than
in inferior turbinate.

The activities of sialyltransferase in nasal secretions had no difference between
chronic sinusitis and nasal allergy, however the contents of total protein in secretions
were very small in allergy. In tissue extracts, a-L-fucosidase activities of sinus
mucosa with chronic sinusitis were significantly higher than that of nasal polyp
and were tendency to lower values than inferior turbinate with nasal allergy.
In nasal secretions, a little activity was detected in chronic sinusitis but not detectable
in nasal éllergy.

73—, PTNEBEENSOBEEBEREMREL, N0, Rk & AR
MWIZBWTKREDHHEERD, PEREOHEERG AL, EMFIclRO TERELHE %
LTwa»bThs,

KR e LT3, RISk FEURKSE, TR, BTV X — TRk, B
EINH I DML 2RI EMFEE AW,

> TIVEERIZEIS Aminoff KD FF - /Sy —)LVEEEE, ZLT72—21d, Y274 VW
Bk bW B Winzler 512 & » THRIEL 72,

73y —xl3, FEMNICKIET 54 EY PNP-a-L-Fucopyranoside (Sigma) #
M, OD400 THYeERT CllE L 72,

> T IVEBELFEEEZR 13 Acceptor |2 Asialofetuin % A V> Doner #*C % 7L L 72 CMP-
CTNEBERWAFETHEEK v FLr—r a3 kD @EEZREL 72,

ZDFER, BITHDL TIUEEE 7 3—20fEIF, 1SEREIBERET (1,51£0.66 mg/ml)
(1.41+0.61 mg/ml) 25, BTLUAX—ZUcll TEEICEC (P<0.005), /o FH
MG D 7 0 — 2B DWW Tl IR TVAX—DF N TEWERADEEH L2 (Fig. 39,
w%it,m%¢@>7w%ﬁﬁ,Eﬁ&A(W&HBmyanZE)t,lﬂ%ﬁﬁ
BIER (73.9+15.4mg/ml, n=11) (74.6+18.4 mg/ml, n=21) M TKEX ', MiFEH
73— 2fBIZ DWW TiE, EHRISERER D Z H (38.1£20.6 mg/ml, n=11), IEHK
N (9.8£48mg/ml, n=15) BLUVET L L X—ER] (20.7+84mg/ml, n=21) D%
nsiclkl THEEICED? - 72 (P<0.005) (Fig. 41),

IS BIRERER D7 23— 2fBICDWT, BRREKE DM R% &, XHEMRE (r=

0.679) Ze b N BEORE (r=0.793) & OIS CTEHELB R > R S 17z (Fig. 42),
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Contents of sialic acid

Fig. 39

chronic sinusitis nasal allergy
+—
s 0 i
———
I
o 10 - (M9, - 10 . 200

Quantitative analysis of sialic acid of tissue extracts, nasal secretions

and retention fluids in the patients with chronic sinusitis or nasal

allergy.

A
B
&
D:
E
F
G
E

:maxillary mucosa (n=9, 0.99%0.29 mg/ml)

:retention fluid in the maxillary sinus (n=4, 1.15+0.45mg/ml)
:nasal polyp (n=9, 0.99%0.47 mg/ml)

inferior turbinate of hypertrophic rhinitis (n=4, 0.67%0.20 mg/ml)
:nasal secretion of chronic sinusitis (n=26, 1.51%0.66 mg/ml)
:inferior turbinate of nasal allergy (n=4, 0.38+0.22 mg/ml)

:nasal secretion of nasal allergy (n=11, 0.42+0.33 mg/ml)

> G (p< 0.005)

Contents of L-fucose

chronic sinusitis nasal allergy

Fig. 40

BER 10 (MY . 100 428

Quantitative analysis of L-fucose of tissue extracts, nasal secretions and

retention fluids in the patients with chronic sinusitis or nasal allergy.

A
C
E
G
E

:(n=9, 0.69 £ 0.34mg/ml) B:(n=4, 0.54+0.28 mg/ml)
:(n=7, 0.48+0.14mg/ml) D:(n=4, 0.64+0.21 mg/ml)
:(n=20, 1.41+0.61 mg/ml) F:(n=4, 1.41%£0.43 mg/ml)
:(n=11, 0.24+0.12 mg/ml)

> G (p <0.005) F>D (p <0.05
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Fig. 41 Quantity of serum sialic acid and fucose in normal volunteers and

the patients with chronic sinusitis or nasal allergy.
A>® (p<0.005) BE>® (p<0.005) A>HE (p<0.005)

LT ABEREEOE, B EEIRE S PRIy BE Tk ) BiEE R
rehs, BRI T RED LA - 72 (Fig. 43)

$r, 7oL F—wiEEEE, BTLAS—FTEARECRLEC, K TIRIEE B
% LHUREE, 7 L CREOIET, 2By REOMICI:, AEErRLN: (Fig 44),
Bt 07 35 5 — i, IR CES DI S NI BE LD o 72,
RCEBEF N7 a—2R L TNUEEIFEE L Ca-BLUF7 07 S OMEE B DIE
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Fig.42 Correlation between serum fucose and some clinical findings of
chronic sinusitis (n=10).

RRisr & L CHAEL, RESHMIERZHEIREET, TORENELL ML TEET 2
ZEmLNT WA, kIS, MERICBT S TIVEREY a1 -BEEMEE A % & B
UGS acute phase protein & #ABI L T, #4E, &, ) veFHER, BERL & THEE
THZEEEINTWS, LarL, BHRIBEREEDOMIFES S 7IOLEEDRE I IEA
(1983) D4 (53.0+4.5mg/ml, n=4) 2 A5IZEE e\,

72, PTNAEOEEIZ CRPBERICZCRALNE Z EBREIN T2, SED
EFIZE T CRPEETH - 72,
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Sialyltransferase activity

chronic sinusitis nasal allergy

GRS 5 i (x109 1. 2 3 4 b
dpm/sopl/30min
Fig. 43 Sialyltransferase activities in tissue extracts and nasal secretions of
patients with chronic sinusitis or nasal allergy. Samples were incubated
with CMP-!*C-N-acetyl neuraminic acid and desialylated fetuin.
Activities were quantitated by scintillation counting and represented
as disintegration per minute of CMP-*C-NANA incorporated into

desialylated fetuin in 50 #1 sample at 37°C 30 min.
A:n=11, 3013%£1999.4 dpm/50 #1/30 min B:n=3, 394.0£370.9

C:n=9, 2131.5+1388.1 D:n=4, 1319.7+585.8 E:n=15 1904.1=*
1677.0 F:n=6, 3348.6%2029.5 G:n=6, 2218.9+9435

o-L-Fucosidase activity

chronic sinusitis nasal allergy

_ P

i
I °

>
F
=l ND.

160 510 U/mi 5IO 100

Fig.44 a-L-Fucosidase activity of tissue extracts and nasal secretions with
chronic sinusitis and nasal allergy was assayed using p-nitrophenyl-
a-L-fucopyranoside as substrate. A unit of enzyme activity is
defined as the amount of enzyme that hydrolyses 1 n mol of substrate
per min. at 37°C. N. D:not detectable by this assay.

A:(n=10, 775=+253U0/ml) E:(n=11, 7.92+ 7.1U/ml)
B:(n=4, 13.65+6.6 U/ml) F:(n=5, 93.22%+30.7 U/ml)
C:(n=8, 389 = 8.7U/ml) G:(n=3, N.D)

D:(n=5, 55.96+20.8 U/ml)

A>C (p<0.005, F>C (p<0.005)



7272, MIEF L T VEEDT 80 mg/ml L ENEEFNE IEF R A TIX0/1561, 18 MERIEE R
FEBIS /115, BT LI X—Tl38/210 & % 2 HTHEHIZC AbNo 2 L IFFRRTE
Tldahrb ), SHRICESNTCRETH 5,

—h, MEPD7 3—2fEIZONTE, FROBMHESESE CHRENDAL LN S Z &2
HEI3INT 5,
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52 e oiz,
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BRE L THECHMILUCDFET B2 b T35, LarL, AERIZOWTOEK
AL, FRECRABENMFE CEHELZTRT LT A2MEL LEMRERTIERICLL VL)
ThHb,

biLbild, BOREERBOMIES B FICABEROE CEELIFEH R 1, RENFE
EehHDEEMETLZE2MoICL, 203, MEPOABERNEEHIHRELIFL
Mo 2HY, A%, T % & T, malignant phase reactants X° acute phase reactants
& DEETABRNOLIH 2 R T 2 LEIH D,

PTN SRR 7 AL EORREZTOIMEEANESK, FBROMERRAIZ OV
T, WEWLHREIV L EINANEIE, wEELL W
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2. 7n57—+, 7aF7—EA4EY —

Protease and protease inhibitory activities were estimated in the nasal secre-
tions from chronic sinusitis and nasal allergy, and in the tissue extracts from
nasal and paranasal pathological mucosa using *H-casein as substrate. And
their @i-antitrypsin and a2-macroglobulin were measured by single radial
immunodiffusion assay. Considerably high protease activities were revealed in
the secretions from chronic sinusitis, low in the tissue extracts and less in the
secretions of nasal allergy.

It was presumed that the greater part of proteases of nasal purulent secretions
seemed to be originated from granulocyte elastase because of their optimal pH
and reactions against ethylene-diaminetetraacetic acid(EDTA), L-cystein, phenyl-
methylsulfonyl fluoride (PMSF) and ovomucoid trypsin inhibitor.

The a1-antitrypsin and @2- macroglobulin determined in the secretions from
chronic sinusitis and in tissue extracts were not detected in the secretions of
nasal allergy, in which trypsin inhibitory activities were considerably higher.

Furthermore, a low molecular weight protease inhibitor was partially isolated
from the secretions of nasal allergy by gel chromatography and characterized.
This protease inhibitor which had an apparent molecular weight of 10,000 daltons
in sodium dodecyl sulfate gel electrophoresis showed inhibitory activities against
bovine pancreatic trypsin and chymotrypsin, proteases from the purulent secretions
of the nose, but not against porcine pancreatic elastase, human plasmin and papain.
These results could be suggested that a low molecular weight protease inhibitor
from allergic nasal secretions might be related to that of granulocytes, espcially
to eosinophilic leucocytes.

Elastase activity was measured in nasal secretions and mucosal extracts from
patients with chronic sinusitis and in nasal secretions frem patients with nasal allergy.

Elastase activity was 0.43 £ 0.21 #g/ml in secretion from chronic sinusitis,
0.06 = 0.01 #zg/ml in secretion from nasal allergy, and 0.42 = 0.18 £g/ml in mucosa
from chronic sinusitis.

There were significant differences (p<0.005) in elastase activity between secretion
from chronic sinusitis and nasal allergy and also between secretion and mucosa
from chronic sinusitis.

Tm%?—%ﬁ,ﬁ%&ﬁ?%ém&t%f,EWW@Ea@@ﬁ%ﬁ@mLto,%
FERFIC 2 M EZ @K AmBcEERF % EE L T, OO ClL, RIGEEZ
@Téot:%#,m#iowﬁmmmicf%ﬁ%ﬁm%éﬂét,%Eu%m%uﬁ
ELCRZAMBKDHT 70T T—oEWEEZMIEL 72, REEWZ BT L E
LT, RmEAIEEL T, BERAENM-H D2 FHT§25,

—ﬁ,7D%7—@4>t57—uowfﬁ,M%¢marAnarMb@H%%ﬁ%

F KFEPIEE T W TRRDH S, Z%HThH a1-AT (FFBRIEK D elastase & BE %
LT, ZOEEEZHEEL TR I L EDPHMLENT WS,

FEE, BT 70T T —84 ey —nFe DKL RHENTLE, BE&

FEFIBIC BT LRAKRD 2 ~3DWMEFICLD, BIFTIAAINT, 70T T—XIx§
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n7w T T —+x1d, EDTA, PMSF,

i

ovomucoid trypsin inhibitor iz & &
MM EI NG Z LIFIFEFICLLLC, F
72 cystein A0S £ B iE1TE AL EH 2
BDHDENHTH 72, BIZKHL TIE, 56

100, of PBS

or
trypsin 2x10™4mg/ml V
i

Fig.45 Measurement procedures of protease
and protease inhibitor.
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Fig. 46 Protease activities in nasal secretions

material 1:3 PBS

[3H]—Casein

6.5x10°dpm/ml h\

omogenize

100 i \

centrifugation

4°C  15000rpm 60min

sup.

| 75°C 30min
incubate
37°C 60min
2004l of 800yl of
2%Casein 20%TCA

centrifugation
4°C 3000rpm 20min

1001 Of sup.

10ml of ACS-H\{
LS

from the patients with chronic sinusitis
and with nasal allergy, and in mucosal
extracts.
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Fig.47 Concentration of a@i-antitrypsin and @z-macroglobulin in nasal
secretions from the patients with chronic sinusitis and nasal allergy,

and mucosal extracts.
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HiE, BT TlE, ai-ATE a-M 13,
HOLEEZTEINTNDEDY,
A e —ERIZ, BTLAX
—Biticl L T VIRMEZRL 72
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Fig. 48 Trypsin inhibitory activities of nasal

TlE, a1-AT & a:-M IZRERFLIT TH - 72,

—H, BT L LX— 8T 2SR S 8iticEmL 722 & = A, PMSF, EDTA, ovomucoid
trypsin inhibitor TlZ, JAA EMEZEZIT - 1R SE RBTHROT 0T T —iE
PEAER 52 HEI E 3 Z AL 72 (Fig. 49),
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Fig. 49 The effects of nasal allergic secretions against the protease activities
in nasal secretions from the patients with chronic sinusitis.
; without nasal allergic secretions
--------- ;add nasal allergic secretions diluted 8 times
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Fig.50 Gel filtration in Sephadex G-150 of protease inhibitors from human

nasal allergic secretions. The sample was applied to a Sephadex

G-150 column (1.6 X 85cm) and the column was eluted with DPBS
(3.6 ml fractions ; flow rate, 11 ml/hr).

An aliquot (0.1 ml) from each fraction was used for trypsin inhibitory
activity assay.
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2T, BTLIAX—8{t% Se-
phadex G-150iCC4HiEL, &5
N7 TT—¥A ey —iEEE
BIEL 72, ZDOFER, 57H No. 35~ 330 Kb
4512 EAREIZE VTR b ) 7
A e s—EEGRLN, ZD
4> s—Iz, st8HE L, 10,0000

STREEZLOEATH L Z LA 6*7 K :

L7 (Fig.50), 25 E % % C, N :
60 K

&7 T T - Ta( L

s —1ER # R7-#%, bovine pan- 36 K"’

creatic chymotrypsin I2xfL Tl +
) 7Lz [ERRR VIR 2R T 2, I8 SK”'
porcine pancreatic elastase, t b A kk
TSI, s, I DT,
A 7—ERZRE LN W
H - 72, SDS EXIKE) DR 5,
7T T4 e d—
B7VvAX—BitEAR T, HLK — -
WATE (£910,000871%) (2 AN Fig.51 Determination of the molecular weight of

N . protease inhibitor from human nasal
BE— N e LT3 Nz (Fig. allergic secretions by SDS-polyacrylamide
51), gel electrophoresis. The protein standards

_ were as follows : thyroglobulin (molecular
RAE |2 BE =] — . .
ST, RIEEGT 27077 weight 330,000), albumin (67,000), catalase

+121%, thiol-protease T& % #RIE (60,000), lactate dehydrogenase (36,000)
707 T ERRREREAS cathep- Zn;dbiiiiﬁsléiijg?c-150 chromatography
sin #f 7@ 77—+, serine-protease B : fractions 35 to 45
THEITAI—X, 77AI%

L T metal-protease D& BE I A S 3 77+ —¥FDEKBERD 70T T—+, ZOME
FEHEICHRET2 70T 7—d2d 5, EHRISERST PO 7o T 7T —xXI1%, HEAnT
BMETHY), REZ70TT—XLBEETEL WY, &E70 77—/ bE5—XL-
cystein IANIC £ 2 RICHE D H1x, GLAX)>—7 0T T—XTh 2 HEENE WV,
Lad, ZEEPHA8.0 ET A NAICHZZ &Eh 513, elastase & <12, &itFnzh
I3, IFHERER D granulocyte elastase W ERZ LT LNEEZ LMD, ZTDH, bl

NHx 7 A8 —LiEEDBIERME (Fig.52) T, EHREI&ERSTFHoEN»EK LGS
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Bl~F]:p<0.005

CHRONIC SINUS NASAL
SINUSITIS MUCOSA ALLERGY
SECRETION EXTRACT SECRETION
N:9 N:7 N:6

Fig. 52 Elastase activity was measured using the specific substrate “Suc-
(Ala)s-pNA” by the modificated method of Bieth et al..
In secretion of chronic sinusitis, elastase activity was 0.43 £ 0.21
©g/ml.
In secretion of nasal allergy, its activity was 0.06 = 0.01 #g/ml, and
was 0.42 = 0.18 #g/ml in mucosal extracts of chronic sinusitis.
There were significant differences (p<0.005) between sinusitis
secretion and allergic secretion, and between sinusitis mucosa and
allergic secretion.

(0.43 £ 0.21 #g/ml), K\ T4 B ERMETE (042 £0.18 #g/ml) T, &7 L L
X =BTz IIIEFIC LT 572 (0.06 £0.01 #g/ml)y ZALLFI2ENDT T 25—
LIEREEE BTV AX—BFoZn L oliciz, HittcEEEZE»R sz (p<0.005),

—F, REBEICBWTE70T7TT7—t >kt 72— L 7T, a1-AT, a2-M, & 5
I3 @1-antichymotrypsin 2 M & Y #ITL T, BAMCBIT 2 70 77— 0B8FOE) =
ZHIEL T2 2 & 2MERICEEC v,

bUHbNDOBRERIC B NTL, BHEAISEL&TCHEBHEE T, 2ok ) 2 miFH
KDL e s —EEVFEAI NG, LarL, EK5F7eTT7—84 b s—Ii, Bk
BRERD 70 T 7 —iEEN80~90% £ M| § 5 Z L 26N, 2 DOFAf > EE S =D&
iR & CMFEEIBEIC LR T2 s Eh b, BEREORICENELEZ LN
b, MZT, MED L DFWHTEEEDFERI NS Z 26, WD 7o TT—+
A ebE2—ThaZ EL#MAIN, MIEREOBTT, EELEEKBGERT & L THiE
T2LNDTHHAREEIEV, BEIBEFBICBVW LIS ) WiksF 70T 7T —+1 4
e g—%, BlEELETFA L RHEE M, antileukoprotease % (3 SI-ITZ4: & & L
THESIN TS, LaL, Insidfand, BESWI»LELNZLDTH- T, b
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bND7aTT—EA > bES—DI L BTLAX—RITICL) 2REICEHENL LD
LT ESsTna,

L72hi->T, bUbNDBEGT7eTT—Ef bt 2—ld, B ECH LI AT
DLOT, L2LVBETLAX—DRELLR(BERT L0 BEbNn s, WEEEkE DEFE
DL TR R A, MR THERS 2RE L & ITF2T T 5,
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3 7I3FFrBART—FREY

Quantitative analysis was performed in order to examine for the presence of
the lipoxygenase and cyclooxygenase metabolites of arachidonic acid cascade in
the nasal secretions, retention fluids and tissues obtained in surgical operation.
Employed for the quantitation were RP-HPLC system, radioimmunoassay and
bioassy using the isolated guinea pig illeum contraction. Presence of leukotriene
(LT) Cs, D4, Es4, Bs, 5-, 12-, 15-HETE, prostaglandin (PG) E2 and PG Fia was
demonstrated in all the samples examined. Possible contribution of these metabolic
products to the onset of nasal allergy and inflammation was suspected.

REHFM, 7ex2 7774 > (PG) &
w43 b)) x> (LT) &ROWHEIL, B, B
ROEFEIZ b7z 587%8 T, WHEDEHZBY
T, ECICREEDHRENDECTIE, LT &
PG 7% ¥ D %25 %%, chemical mediator & L
T, #7213k mediator & #H7 L T, KIE
WIZIZAT 5 DTG L Twb Z LR 50
WCE N, RESEORIEICBNTL, N5
lipoxygenase L% cyclooxygenase 4%
DGR EN DY, TN HICET 203t
e THd 7w, BIER - & £ DImEIC D72
E2 ) s vz b, RIS D REMHREIZ OV
TINsT 7% FrBH 27— FREW (Fig.
3) DN AEVE, L)REBICEBT LI
13, TNETRKRE L Lo - 2EZBA LD
L, ZOBEETHTHLPDEREATE 2 Z L
[TEEV T

HREFE  SAEHS BRI SERST, BT
VILX —&it, R g, 2L T
1RMEEISIER RS, THA, SFEZHV72,

Lipoxygenase X iz iz, £HDOWEH D
575 4 [lZ, 5-HETE, 12-HETE, 15-HETE,
LTB4, LTC4, LTD4, LTEsD 7 FEEHIZ DT
R L7z, £72, BB L UERIL, 265D
YWEDBE, T REEDE, B0,

LTB.4, HETE's
SAMPLE ( 1g )

EtOH ( 4ml ), Water ( 2ml )
Shoke
Incubation ( room temp. 20 min. )

Centrifugation ( 18000 r.p.m. 10 min. )

Sup.

Evoporate

Adjusted with EtOH to be 5% EtOH concentration

Adjusted with 1 N HCl to be PH 3

i

Pass ‘fhrough SEP - PAK C18

"‘ 5% EtOH 20ml

]
+.

Water
Petroleum ether 20m|

Methyl formate 10ml

Evoporate

EtOH ( 200 wl )

RP-HPLC
SPECTROPHOTOGRAPHY

CHEMOTAXIS (Boyden chamber)

Fig.53 Method of quantitative analysis
of leukotrien (LT)B4, 5-HETE,
12-HETE and 15-HETE. The
lipoxygenase products extracted
from about lg of samples were
quantitated byRP-HPLCsystem.
In order to ensure the qualitation,
UV-absorbance was analysed
spectrophotographically and
then the chemotactic activity of
that products were demonstrated..
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EFRNEE S L OEERENEL b, H
ETE, LTBs & SRS-A (LTCs, LTDs, LTE:)
72T UATh 7z,

A& OFEIL, Salari FOFEICHE, Iz
HETEBEL 2Rt E=RL 72 (Fig. 53),

LTBs » UV WL, 280 wm, HETED %
512232 nm CHIEL 72, fEE¥YH L LT,
LTB4, 5-HETE, 12-HETE, 15-HETE # 4% 5
» LouHERBEER 7 v~ 777 4 — (RP-
HPLC) 27*F, retention time & &'— 7 [Hif&
#HEREL TBwie, 2L T, AHDEIERH
L CEE&%1T-72, LTBs & 12-HETE
Z3H % 7L L 72 sEE % H T, ity
5 RP-HPLC & D EILE N5 £ THOBERIZ BT
rEIREFELZEHLZZ, 2512, RP-HPLC LY
EUL X 72 & 53 E 12 5T, Spectorophoto-
graphy 2 £ "), HETE, LTBs DRI Z =7
WERBETL, FoAEWMFINEE S L Tk
EERE & FERD L 72, WP ERIE EREIZ, Boyden
Chamber # RWiEFENHIEITNE 572 (FRNDIH

SRS-A Dt R kIE, BRFOHEICHE
- 72 (Fig.54), €&lZ, T/E v | EIBIHZ
72 Bioassey 12 & 1), LTCs, LTDs, LTE4
DESFERNZATHIN, 2512, SRS-A D FE
ENS, HEIROYEEH FPL 55712 (Fiscon
CO.) (0.1 ug/ml) 1= & BIEHRIEG % A THERR
L7z, PGIcoWTlE, TV i¥x—, T,

LT Cs, LT D4, LT Es°
SAMPLE ( 1g )

EtOH ( 4ml ), to be 80% EtOH concentration
Incubation ( 0°C , over night )

Centrifugation ( 18000 r.p.m. 0°C )

Sup.

Evaporate

Residue

0.1 N NaOH

1 N HCI

Incubation ¢ 37°C, 30 min. )

XAD-8 Column chromatography

10 ml Water + wash )

10 ml 80% EtOH

Evaporate

Residue
MetOH : Water (1 : 1)
RP-HPLC

1
BIOASSEY

(GUINEA PIG ILLEUM CONTRACTION)

Fig.54 Method of quantitative analysis

of leukotriene (LT)Cs4, LTD4
and LTEs. The lipoxygenase
products extracted from approxy-
mately 1g of samples were
separated by RP-HPLC system,
and were quantitated by bioassay
employing isolated guinea pig
illeum contraction. The inhibitory
effects of FPL 55712 were
studied for the purpose of
qualitation.

D EEIRIELRDRITEHRICL T, PGE2 & 6-keto-PGF1a # RISA (NEN, USA)

TE=L 72,

BEMBEMIE  Fig 55 3 THMEE LI N Boncr7a~b 77 20—8TH 2, HiE
Y'E D retention time I —2t L ¢, Lipoxygenase &4 & BN 2 WE D E— 7 H 50
LNb, IN6WED (PH) —LTBs,(*H) —12-HETE # fl v 72 [ 2, BiE T77.4

%, #%ETE9.9%TH -7z,

52



LT B4

Absorbance at 235 nm or 280 nm

12 HETE

STANDARD
PG B2
15 HETE
5 HETE

280 nm 235 nm
INFERIOR
TURBINATE 5 HETE like
0 5 10 15 20 (min)
TIME

Fig. 55 Lipoxygenase products of the mucosa of the inferior turbinate.

Fig.56 i, RP-HPLC X ) B L 72
Lipoxygenase X ##%%'E »—1# 7 spectro-
photogram T& 5%, % D#EFR, 5-HETE, 12-

HETE, 15-HETE #:#&(3, UV 238 nm &

—7%5FT A EMERE N, £72, LTB
BRE 12 UV 270 mm ICTHSE 2B L, 260 nm
& 280 mm ST % & 70 ) 3IEMEDRHES B
ke Lovd 2 & bR nre,

5-HETE, LTBs £E 21, B3 S0 7 iF
BREERED S H 1, BIEOEILIEKIE 1.6, &
EDZNIX3.0TH- 7,

Fig. 5713, = 7 X 2ZEEEZH 7254 7 v
+ {2 L5 LTCs, LTDs, LTE4 DEINLE v
b ARG X TS G S —> TH B,

Z b SRS-A B EIZ, EAE MOGE
BIRICHHE S ®, 2o —27EF TORRMIZS
~ 6505 Th-12, ZOWHE <7 — > DKL,

absorbance

0.01F

0.005

0.000L—

230 260  wave length
Fig.56 Spectrophotogram of the
5-HETE like product.

BEWE D Z S —E L7z, 72, FPL55712 % RARE 0.1 ug/ml\Z7% % £ ) N2 T
PURIG % A 724& R, @l 7 Bl O WHEIN 258 & 7z,
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\ FPL FPL
1mA
LT 1mA[ V
) = et P
imin, imin, 1min.
standard LT C. standard LTD« standard LT E.
FPL
FPL \
FPL \l
0.1mA 0.1mA
0.1mA
— —
1min. 1min, 1“_
LT Ce like product LT D« like product LT E. like product

Fig.57 Demonstrable pictures of illeum contraction phenomena applied
SRS-A using Magnus method.

The upper three curves show recordings of contraction of
guines pig illeum after addition of standard LT Cs, Ds and Es,
and the lower three curves show those of LT C4, Ds and Es like
products obtained in our study. The times required to reach the
maximun contraction are about 5 min. and the both contraction
are reduced by addition of FPL 55712 at as a low concentration as
0.1u8/mi.

QUANTITATION OF LEUKOTRIENES OF THE INFLAMMATORY
TISSUES

U n
3.0L A’ 750 g/g
20 500
10 250 /TURBINATE
SINUS
POLYP

0

00

B 12 ]
a1 B-HETE~ T J-HETE

Fig.58 Quantitation of LT Bs, LT Cs , LT D4, LT Es, 5-HETE 12-HETE
and 15-HETE. Orange columns ;tissue extracts from nasal polyp,
Green columns ; tissue extracts from mucosa of maxillary sinus of
chronic sinusitis, Blue columns;tissue extracts from inferior
turbinate of hypertrophic rhinitis.



QUANTITATION OF LEUKOTRIENES OF THE NASAL
DISCHARGE & CYST FLUID

200, lyg : 1400 h%
150, 4300
100} 1200

5.0, 1 P" ALLERGY

HRONIC SINUSITIS
& XILLARY SINUS
00 CYST
LT Ca LTEa LTBa 12-HETE
LT D4 5-HETE 15-HETE

Fig.59 Quantitation of LT Bs4, LT Cs, LT Es4, 5-HETE, 12-HETE and
15-HETE. Red columns; nasal secretion of chronic sinusitis, Blue
columns ; nasal secretion of nasal allergy, Gray columns ;retention
fluid of postoperative maxillary sinus cyst. One unit of LTCs,
LTDs or LTEs was defined as the amount giving the same
responce as 5 ng histamine hydrochloride.

LIk Lipoxygenase fCE#H 12 D W THLREH B A, B & 5 WA O E MM,
Fig. 58 & Fig.59 TH 5, ZD#ER, SRS-A ZEMHEISERAMSE L BT L LX—TH
NTC, IJTRBEICED SN2, BEICBWTIE, LTE»2.7U/g T, Mz E2TH
-7z, £72, LTBs, 5-HETE, 12-HETE, 15-HETE Ic>WTix, TREMNTHRD %\ 5-H
ETE 2k &, & AERICBNTH, TREMNMEIZITFEEZE, L2 H15-HETE~
LT Bs DIRTECBBH LT,

BHICBWTRINGWHDFEIZASC, 5 HETEIZFEHA TE Zeh - 72,

S5, FWRICDOWTIE, BHREIBERETETLLX—BITTSRS-ALCI2 LT
Da 238> 5 17275, ERFEER ClImEBI N 572, 72, LT Ba e K@Mz, 12
HEIBIERBIT ATV AX—RITT, 12-HETE2>'& b £ B L7207, TnsnR
BT REDITLPEL L IZIZEACFEBLEBL o7, BRIFZETIZE? TIEH
57%, 5-HETE # &&fE & L TAEAE L7z, LA L, MdEEHI BT 3,15-HETEIZ
> TELTH - 72,

—%, PGIZoWTIH&THRKT, 108ng/mitr 5BE pg/mlDA —— TS
s, EXICARMRISELRITCIE PGE: R LEME %/~ L 72 (Fig. 60),

ARIE, MBREMERD—BETHB Y CRE2»S, T7X FUrEBEAET, LFEEENIL
DORLLRBMMEEEL T, TNLPBAEWVICEL - LAEWFINEEER L BEL T
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QUANTITATION OF PG E> & 6-KETO-PG Fio
NASAL DISCHARGE

PY/mi | PY/mi

A% AR 750

50¢ 500

25/ ﬁ 4250 / NASAL ALLERGY

ACUTE SINUSITIS
L CHRONIC SINUSITIS

0 0
PGE2 6-KETOPGFu

Fig. 60 Quantitation of prostagandin (PG) Ez and 6-Keto-PG Fie in nasal
secretion. Analysis were done by using radioimmunoassay. Red
columns ; nasal secretion of chronic sinusitis, Orange columns ; nasal
secretion of acute sinusitis, Blue columns ; nasal secretion of nasal
allergy.

52 klE, FICHENTEB) THE, Lard, INH5OWHEIR, ERPTBIND Z & T
DT, HWEEL, 2O F0BFIC#E - 2 RBEWEKR2ICEET 2L L THTCIRL L LN
MBI OBEREL LI ICRRET L T3, TNSDWHEIZ, B, KDL 58T, fikhs
bzn, #i3Fc "PG, LT " oEash 2, Lo L, ZhsEEKNFEWE»Y, BEH
DAy, TI ZLTX=HOEMELLICETE>TRY, TEZHERTE2LDOTY
WZEIE, WO ETLEV, BETLRETIEH 255, FZEITRMOBEEEI M 51
TWBTURMELH 2D T, THNSWEICOWTOBKIFM L8 2 h5 5, F72—F Tld,
BEAOEBERICZ b2 2 0w, EERAROMLLTBRELME»LEEEbLNS,

EZAT, T7XF AR Tr— FRBEMC OV, KEIEEELNFENENT
P L 72 ni%, 19734 Kalliner %12 £ 2, 8FH & SRS-A OFFROHRE TH 2, 1&%@%
FIZTUVAX—HMBEZEEL T, SRS-ADHEI»ALNEZ L2 HRL, BHENTL L
¥—HkEZVIEL L) & L7,

LA L, ZOBETIE, SRS-A DFMLIITIZITON T -7z, Frn&EH DAL
HETH SRS-A DFLEVTHIRTE, L2320 THRIC LTE«DED & W & 285 5 2
L7z, UL, RS, 18RI SN R MAGIESS T H MG T LTE« D &% 53 LTCe A,

) DEERTE, FLTHMEETIE, LTDi» kD EEZRTELELO LN,
ZLT, ®iTiCBWTl, BERISERSITETLAX—&ITTLTDi2Y, &S WE
#R L, LTCs & LTELEL L H b A LN DKL T, MigMEERERIC BV TE, 2

/
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L5 SRS-A IITRA EMHE N h - 72,

2 CHAARBHBIIC BT 20 ) KX o 7+ —LREPORED 5, NEEBREFIC
RI53 5 SRS-A D6, BIBRERIMEIYX, BF L L CGEPL2MEEZE ), —F, G
HEEEFOZENLTIE, BE LD IO LA TRMMBEISEWEI> RENT:, BEDMM
FHRFEICL TH LT, FEFICERI LIRSS, LaL, A TlE, BlSELAT
EEBTULAX—RBIMT) XX o7+ — B2 ~=7 b st CTHELS 2Ema &
biLhZ &, BISERDHTEICML»PDETTLVAX—2HEEL TWwEZ 2R T3D
E8Bbnd, LT, FRBTLAX—DHED, SRS-ALUNDOWERRIE X 7 = X A
IZENRUKRFEL TV A Z L 2RBL T3, Zn&, Anggard % Vidian #id#)#5ER
12 & % 8t SRS-A D BEINAT vasoactive intestinal polypeptide (VIP) < substance

PZA LT, =2 FARSHEREERS: SEREINTETE L LW ET 2HER, —FICE
5,

LTD« |2 (ZMIFRFIR D ME ZBTTHEIEA 2 E S, » ONEMICAWEIC T 5 Z2FK
WHETEHLLWZ &, 72, LTCs=° LTD4i BHEDFTWTTEFERL A5 5 DT,
NS WEIZ BRE O FRESRC S WO TEINC, —REUBH B I RIICAE L Tvwb Z
IIBETE L

INHLOMEEBTUEEMIZ, PGE2, LHF TIREEKMTHT VWAL 22 I 770X
= OFERZHEET LI L0 LT, BROKHF 22 LMbN T3

G I2BAY 2 BREMEIBOMIZE & LTI, 19774 D Okazaki FOWEV R TH 5, HKFL,
7' BEIKE D BT O PGE1 AR S 7z hy, HEEERD £ F & (2AEB A 7 < A
DRFEEFBRTLRLNEZ DS, TUAX—RIEEDEFREZLTLIBEEL Tk,
LA, RBIHRIEEC BT A2HEBAOBMORSEIC L 22 2 H#EL Tnb, bilbi
DEE, BT UAXT—BITLSMNC Y, B, 18MEEISiEL BT H T PGE:2, 6-Keto PGFia
DHEEDRBD LN T D, & IZ, PGE: W BHERIENDBIT TECBEI NN, BT
THD PG EENDTLER AT LD EE T2,

MR RIEFREDFRIN 2 JAHE L 15557 X =9 =L LT, MO THATHZI1E»NH», v
Aa b )2 RWEDERE & DIZ, BEIBEOREMEREDZMCHERICEILOL D &
Bbns,
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4 S-IgA & #k

Quantitave analysis of secretory IgA and serum type IgA in nasal secretions
were carried out by the electroimmunodiffusion technique devised by Tsukuda.
Antibody activities of secretory IgA and total IgA in nasal secretions to M-protein
were determined by ELISA method. Mean concentrations of secretory IgA and
serum type IgA in nasal secretions in the group of chronic sinusitis significantly
exceeded those of normal subjects. However, antibody activities of secretory IgA
and total IgA in the groups of chronic sinusitis and nasal allergy were lower than
those in normal subjects.

Quantities of complement (C 3, C 4, C5) protein were measured in nasal secretion
and tissue extract of patients with chronic sinusitis, nasal allergy and acute rhinitis.
Quantitating were made with single radial immunodiffusion method. In nasal
secretion, one forth to one sixth of normal serum level C3, C4 were detected in
chronic sinusitis, however not detectable in nasal allergy and acute rhinitis. Quanti-
ties of C5 were variable; in allergy not detectable, in chronic sinusitis smaller
amount, in acute rhinitis much more level than normal sera were detected. In
tissue extract of chronic sinusitis, these three components were detectable.

BEI B RIEMERE X 0 707 ) L ORI, TCIh% ) OBRENTL R, £
BEFEIZOWTUL, IHTHESINRCENTHB E WS TLBE TR W, Lo L, RN L
CHKE L, A WET & o R Tl S WE T RAT B 20, %
ORI LF L LIERCTR C, 72, SERHO (M) [gA OERIZEETH -7,
HE, REHITL T, WREEBOKEERIC B 5 SIgA BICEYI A LN T, 2
ZCAENE, BEFEORBIAELT AT, Bitd o SIgA, IgA 255lEE L2, F72,
P ELISA 317 & 0, RSB OBIE Th 2 M- 1o i3 2 SlgA 5 £ U [gA 0 #ifk
EE L7,

W Bz, EREASE], 1B IR R BIA0P, SBEMERT L L X — R HI30HOEH120
Wha,

BofkiE, BMERICAE L 72 8% Juhn-Tym-Tap (& E RSB HRIE) & M
KBRS > & 5 1 T B HRIRL 72,

Witk C 3, C&Cstﬁwf@,%@ﬁ%ﬁth%Aﬁ%?vw¥—%H,@%@%
P g Bbit, TANIE, B, AMBABHEZPLC, BMGEREECHEL 2,
BRIE & #8498 | Bt oo SIgA 13, IEHEEH 201 £ 153 mg/dl, 1€MEE] SR LAERC 389 +
269mg/ml, 827 VI X—RBET229 + 158 mg/dl TH » 72 (Fig. 61), 1& &I LR RE 55 51
DEITD SIgA flild, EHEBLURTLAX—ERANZN LI THEICEES Lo
L7 (p<0.001, p<0.01), LA L, #%2FRMICIIBEEEIFEHAI N L - 72,

[gAI2DWw T, EEEDFNCIE, 13 £ 16 mg/dl, 2RISR LAEF) Tl 25 + 20
mg/dl, 87 L AX—ER 12 £ 13mg/dl TH-72, 2L TRIgAEIZE VT, [12EE]
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Fig. 61 Mean concentrations of secretory IgA and serum type IgA in nasal
secretions. The mean values of both secretory IgA and serum type
IgA in the group of chronic sinusitis are greater than those in
normal subjects.

SBRERSITTIZ, o2 HBICHL THEEICED -7z (p<0.01)

EZAHT, TL7 I IIREISEMRERTCIZEEINT, M2 5%1T, KHET 505
ST Z U, EFEETI113 £ 105 mg/dl 1M S R AEF 188 + 146 mg/dl, &7V
WX —ER 193 £ 119mg/dl TH -7z, EFHICHL T, #2EBNREESN T, STF7T
VN7 I EBVEEICEEZ LS L T (p<0.01),

¥/, itPoRE[=EIZ, EEH TL1541 + 957 mg/dl, 1848 S5ERIER 2,416 +
1,446 mg/dl &7 1L L ¥— 1,205 £+ 769 mg/dl TH - 72, &I RIERIEG O &t HRED
B, fi2EnZznLIcH L THEICEBEZ LA (p<0.001),

M-ZEBIZxt$ 2 SIgA OIIKMMGERIZ, W& T68%, MRS REN L 8T L
WX —FERITIZ & H1243%TH - 72 (Fig. 62),

F 72 IgAh DENIL, EHBE T4, SERISIERIERSS%, STV ALX—ERF27% TH
N, LHLICEFEELNEUERIEERSLET VX —ER TRV ERI D A S L7z,

LIk, &itH o SIgA, IgAfEH E LICIEERISIZERES T, &7V L —EFSIES
BALDBEEICEELZLOL, —FH, M-EHIIXT 5 SlgA & IgA OHUKREMEDY, 184
RISERETERTVNAX—ERT, EEEDZIUCHL UKEZLDHT Z &2 572,
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Fig.62 Mean values of ELISA titers of secretory IgA and total IgA
against the M-protein in nasal secretions. The mean values of
both secretory IgA and total IgA in groups of chronic sinusitis and
nasal allergy are significantly lower than those in normal subjects.

IOz e, BERIREEA TR, RERGICLD, BB LOSWIBE LY,
12> SIgA 7%, R MEBBTLEDKESR, IgA ETL7 > DIRE»ET 525, B
FreeiE & L CORENKREELZE T 5 SIgA DEARETL Cwa I erEzbNb,
WBL T, MEEFR, EFHRIRERANDBEFXIFEOF T, RitH D Secretory
Component (SC) fE4*, EFHRAFFRDWHOZN LD LT AT IO, ZOERLE
LTREIC LD HOMHBELEENEENZIT A, LRRETL) SEL 29, SCAREBED
BETLTWBNDTHA) EHEEEL TS
72, Medici H3%EF D IgAE & RIENREZRETL €, FHM, BEONRELL
DB, RIEOREICIG L T, IgA EIZHMNT 27, &M, EEFAICEWTL, 2
DB A LN N &b, [EIMBELROEEICEDI(, SCREZ#HEL T3
—7, SIgA 23, 7T T7—XICHT 2EWIERENH L e NnTwb, L2
o T, RIERHCHEIERG#E Cl3, SlgA B & &G ICEmAICMEYT 2—7, b6
7T T—XEDEHTBEL CETMICERGEHOEEZEL CWbLnsBbisd, L
» LBARESBELL, FEETHL L, Mok e BERFLIEHmSI N TERT 2
DT, TNLEMELERRICOHE D, BICIgDFHENALTEHBEL [ W Lidwn) &
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Fig. 63 Quantities of complement (C 3, C 4, C5) protein in tissue extract and
nasal secretion of patients with chronic sinusitis, nasal allergy or
acute rhinitis. Assaies were made with single radial immunodiffusion
method (SRID). Quantities were represented as mg/dl in C3 and
C4;% to normal human serum level in C5.

N. D. = not detectable
extract of maxillary mucosa (N=9), extract of polyp (N=7 in C3,
C 4, N=6 in C5), nasal secretion of chronic sinusitis (N=15 in C 3,
C4,N=6 in C5), nasal secretion of allergy (N=7) nasal secretion
of acute rhinitis (N=14)

TL %\,

Z IR, 7oT Tt e s—, 2L (RAEFEEN PG LT D&,
BEMEL oS, EBLXICED, BEEZOCHHEEMIZ, ZEICLELNTWD
PHTHE, “HhTH, MKlE, RIENDEHTSIGAN L H ICKELETIIELCZLEMS
ZXid vy, MO BRI EE G, BMmEGEER, REMAERIEL & OBEEY I
LT, RERGOKHELEZEELTOEHLAEL T3,

LA L, MiEZERCRBRTICENT, fMREEZREREL 2lEIRo o0, BHF
B EEIR T2 ~3DHMELABICEE L w, BEEERMFEHICB T, L TR
Bk & DB GR T MIE ORI I ML AR i 5E &, BUHEESHE RO —E TH&
RENTVENAT, BB THOZNIEEICEL Vv, 40, bbb, 12MERISE
R ESRIMKGRE & Bit, BF, SHBLET, BTLVAX—&{TICOWT, #IKC3, C4,
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C5, Z#BIE LA (Fig. 63), ZD#HER, BTV AX—8ITTClE, £ TOMEKIBRMTE
T, BMELBHTTIZICS DAY, MEL~LIEWEE L TEH LN, L CEMEISIE
R T, CH2 MFELV~WELE, Bt Clizntysoan1g, F722C3, C41ElT,
KGR, &it, BE3HIC, LI mg/dl DB TREINE, Znk)i, Ritcs
BRI, WEUNADHDEBE D ZNHIZHND &, BEIZEHDIH 72,
ik C3, C51%, MEE I 7 ARBMERENT > F b X2 > X SHEKL & #aE
Bhsl &Gl THELZ70T T2l CiEENsZ L, £ PGXRLTD
RBEEEZREL, ZTORERINLICL 2 MEERE QAMEREEIBRINDL Z L %20
REICHES LT, TORBENERY+HEBETE S,

Wik, AEfFs 7 M-EAICHT % SIgA B L O IgA OUKRIEWED, BT L X
—FEFIC BN TLETL CweZ b id, EBHAIREAFENTRICETLALX—DB5%
TRLTWELNDEVZ L), BIEDT 7% FrBEH 27— FREORR L LiFbEE
2, TDBE—BHETLLDTH 5,
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5 BLBREERTFCLEEEBETF

Neutrophil chemotaxis in patients with nasal disease was studied by modified
Boyden chamber technique. Neutrophils were obtained from healthy volunteers,
patients with chronic sinusitis, and with nasal allergy. FMLP, nasal discharge
and retention fluid were used as chemotactic stimuli. Retention fluids were

obtained from postoperative maxillary cyst

The study indicated that neutrophil chemotaxis was more active and varied
in patients with chronic sinusitis than in healthy volunteers and patients with nasal
allergy. Furthermore, chemotactic activity was very high in nasal secretion from
patients with chronic sinusitis and extremely low in that from patients with nasal
allergy.

j\éﬁ%&:{i, RIEMPAOBEA, RED A LN, BYSCRSEED L BELE L2, B
LGB E AT T, WRABEARICES L RBHMOZETHE, LT, 2
nolEEMBOKEE: TN A2 lEET 2RF L OBREZ\L2ICT 22 LI, RENHEE
BEL, RBEOREICHT 2#E#EZME ECEFICRITH 5,
SEIRERDOFREZ BT 2 —FE L CHRF & IFPEkEiE s nREE 2 ME L 72,
WREE: QEFE, BHaIREREBE, BT L X —EBEDSITFERD A K chemotactic
peptide FMLP 12 %49 235768, QI@MEEISFERRIT & MixERERirEn, 271

Fig. 64 Scanning electronmicrogram of a migrated leucocyte penetrated

millipore filter.
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X —8ITICHNT 2 EFEHHFHIRDOBEERERFICOWTREL 2,

MR BRI L, EUR, EMIRIERATo 221%, BARATIC 1X 108/ml @A F T LTS
2RI Hanks P Ic & E s L)Lz,

FMLP (3 Hanks 8T 1 X 10 %% 5 1 X 107 %mol/L & TLOEHRL 72 n %, it
PBS T4 &I ®HRL, SE7F A4 X, 20,000G TEREREL HiE4400E2: 5 1,280 5 &
TEEFRL LD ERW, 72, MEREDZOREKIZEE 0.22 2 D filter Z3BL T
Rz,

W ERED RIFE X, HEIE 3 u O filter > T Boyden chamber i (3FHI1EIR 3124 E )
TiT-72, 2L C, filter #8k~=F X)) > CHEL, JEEH400ET40 4 60 80 4
100 # Z L T filter TEHD ZF R RIS BT Bk # K15 L, HEE L 72, Fig. 64
I3, ZHOSEM&TH 5,

chemotactic index (CI) (kDX TEbL 72,

NEUTROPHIL, CHEMOTAXIS

3201
o
L= S | (chemotactic
£ 151 stimulus)
£
2 @ /N.Discharge
e of the N.A.
10
Retention Fluid
in Cyst
57|V N.Discharge of the C.S.
{neutrophil ‘ FMLP
of) 0

N.Apt. CSpt. Normal

Fig.65 Neutrophil chemotaxis in patients with nasal disease. Neutrophils
were obtained from healthy volunteers (N=28), patients with chronic
sinusitis (C. S. pt. N=8), and nasal allergy (N.A.pt. N=4). FMLP
(1X107®mol/L), nasal discharge and retention fluid (diluted with
PBS 1:40) were used as chemotactic stimuli. Retention fluids
(N=3) were obtained from postoperative maxillary cysts.

FMLP=f-Met-Leu-Phe
N. Discharge=nasal discharge, N. A. =nasal allergy (N=6). C.S.=
chronic sinusitis (N=9).
Chemotactic index=A-B/B. (A= FMLP, nasal discharge and retention
fluid value, B=control value). Chemotactic index was expressed
as mean and standard deviation.

64



Cl= (A—B)/B
A : FMLP or nasal discharge value
B : Control value

FMLP (25§ % iF skl e R (2, SREPIDAWEN 1 X 108 mol/L TE— 712 L T
W7z, £22°C, FMLP1 X 108 mol/L 2 BT 2 BEBIEMN D Cl # A4 5 &, 1#MEEISE
REBEOWHIKIZ 8.2 T, EFENS.7, BTLIALX—D5.4I12HL T, LB EMD
Resnze (Fig. 65),

ST 2 IEEE AR BT T 5 &, BIRERRZH & MR EREETER TS
WD CLIZRTRE LIZITHEREL Tnwie, 2L CEIBERETE, 40FARBRET, 1X
1078 mol/L FMLP D#y 2 ~ 4 EDMET, F¥ll.2sEEZR L2, —FH, BT L ILX—
Bito Cl ClF, 0.86, MMHEEEREER C3.16TH-72, 72, ClERBITHEOR
EDEICIZEBENHBE > Rz (r=0.62),

FHREROBRED S 5, BHICBUERENEFZEZ 2L, ROZODZ hEzbn
%, F—IFPEROBE EEREZ L <, HEATDEEL & iz E R EEREIC K
NDELTWEHETHY), BIFPEEERIETICE 2, H5WVIEI/HMIZBIT 51l
ERF EKL 720, BFNCEEL 2Tk, HEEZEEICEVCTW 2556 TH L, Al
#HF & L TlE, Lazy-leucocyte Syndrome, chediack-Higashi Syndrome & L T, k&
RENCDFHLN T B, F72, i, DROREHEEMEPE RIZ BT L IFFERDEERE
AehrREINTw L,

—7%, BEOFIE L, BERE) veF R OB CREREREYH L, L2 5T,
BRI RIER, BT LAX—SLICRRBISEOEEERERAICOVWTL, BEAFD
FREROBEAERENRIE S, 215 BITICE 2 N B BRRTOME, b RET 5 2 & 1R
BRT7% vy

SRIDEFEEG MERDWEARRICET 27T, 1EHAIBERLRTVRET L ILX—&iT
R FMLP ICHL T, BL2ICEmCCL 2R 2 e AL 72, 2156 DAUEIE, Bernstein
%% Giebink FOH|EIZ—KL Cwb, 2Nk )% ClOEKIZRITEBREARATEZENITF

Bacterial C3-and C5-cleaving enzymes, Peptide, Lipid, Phospholipid
Viral C3-and C5-cleaving enzymes, Virus related cell products
Complement related C 3 fragments, C5 fragments, C567

Plasma enzymes Kallikrein, Plasminogen activator

Immunoglobulin Leucoegresin, Ig-M Fc 5 4 factor

Cellular Chemical mediator (from neutrophil, macrophage, lymphocyte,

mast cell, fibroblast)
Arachidonic acid related HETE, Leukotriene B
Others Collagen breakdown productus, fibrinopeptides, FMLP

Fig.66 Chemotactic factor for neutrophil
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HERCHRMER Sy, MROIEEWE V»BREIN bbb DT —ZIZB L L TINRTE 3
LDOTLH D, AT, SITHROUFHEREERF &L Tl Fig. 66 12773 £ 9 7 chemotatic
factor &z 51 5,

A DEMEE] S SER TlE, BiThnEA L ClLOMICEWHEE» RSN E DT,
FHIKDBEERRIL, EARS LBRIH LI LIIEETEL

1SR EIE RS THIC, HIAC3 C4 C5 % TL C3 166 £ 13.2 mg/dl L&
EATRTIELHBALTWENT, ZNLDHEBLREVWLNDEEDLNS,

Z o, LTBs=° HETE %% £ 2@t THEEN T W20 T, TnbnEE L Rkt
v, L EoR#ED H1F, BERISERDSGE, IFHPIRORKER~NDERI B LITE 2
LNT, FNLN LT LA, BNICBIT 2 FPEROBEEETTEZ W L IZIF Bk &%) - &
L727:012, RFIDRIEZEEILL, ZALICMNERL b > T, —BH#AMICZ ) 1F
EDOTRL D EZEZDEZDNRETHS ),

451, WTHERDE AR, BEADWEEL KICOWT, EEFICHFTNEIHmz I 0
IRELTRBDIIRLERWTIEH 25, /2, BARBENL HIETLH 5,

mEEBRFHBEIZ, FHEFEICELTIT-72, BR (KE2.5~3kg) 2RV, &iTH#&
Rifix B NES %S, 5% Evans Blue i #8#E L, 307 #%ICKEE % kL 72 (Fig. 67),
BREMBUL T, 620 nm DEETHRNEEZBIE L CTLEEZBENREZ HEL 72,

ZOFER, BISERSTICL 2 0EEEML, FHO5THICRKE LD, 305%I2I3
L 72 (Fig.68), D413, 6 FEflF TREICERZEL 228tz asnar -7z, —7F,
STLUAX—&TDHE, 1.5FEICEMEL 2T > 70T, E2ICLEEBELIA SN (5
57fE 1 0.695+0.32 mg, 1551H : 0.453 £0.24 mg), £72, % time course |3 &l &I 4

Fig. 67 Measurement of the vascular permeability ; extraction of Evans blue
from rabbit skin.
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Fig.68 Camparison of changes of the vascular permeability in rabbit skin
induced by the nasal fluid extracts in the patients with chronic

sinusitis and with nasal allergy.
Bt KREL» 572,

Ll Eopifils, BIRERBTICIEET L AX—BIHCHL T, HIEENMLEERRKF
DEENTWELILEZERT S, 612, INLBITZ0.2u D74 NVI—TlEBL 7274,
BENEEAELZHELEZ A, BIBERRBIT TR, ZOBMEICEN L7120, BT
LXK —RITTR, H1/6 BICEFRL 72, mERO, EEZBRFICIZER, E0IC8HS
DUEDHLNDE I EEREL TS, 2, INLBHIHFET 2:EORFDEMS T,
56°C, 307 DEMIL TIIARELE N 7w - 7295, 75°C, 309, 100C, 3 FDHMIE TII5E
EIIAELE N2, 72, e 22 I L EIDEGICL - TY, ZonEEEENIHIZ
E(RROLNL D -7z,

MEEZBRFEEHENEFRE A LD, BT LI X—&I{t% Sephadex G-150 7/
J7a= b IS5 7 4 =TT & 7T 7 > DMEBRERBRE L, T5&, BiH0E
HElL, Fr.l9icigkE—7%2LoL, Frr0leBwWwiigEnr—oh»razab5ni, Ly
L, BitonEEBMEOE— 2713, BEHBENZN L ILTLL—HET, X ES T

WZIRL Tz, U EDBE#ED S, BiITHhonEE8KT#H#HAT 5 L, BIRER, 87TL
AX—WEDBITCIE, LLICHEEL LOTEFIEL 5N, Lard, HERP >
BFICHH E e WO E TH ), » DBRELDO BRI Bkl ERED B AR L & b
i, #HERRRLA =7 a4 FL EDBEEIRLEZ LS, bilbLD—EDELFERIFZR
e HEEL 2wz ) », B0y oW ABIERZINOAE, LR 5 LD
&L TIHFFICERKRDH B,
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A. BEARTOREMBENE

Generally, most diagnosis of nasal diseases may be determined by past history,
clinical symptoms and the appearance of definite grossly vissible lesions. However,
physical examination is often necessary for exact diagnosis, with non-invasive
and much more accurate technique in clinical practice being most desirable.

The measurements of mucociliary function using so called Saccharine test or
RI Scintigram by %°™Tc labeled resin particle as well as roentgenographic analysis
after injection of the radioopaque contrast media by sinus puncture will serve as
the important diagnostic procedures of giving us useful information for a further
understanding of the mucosal pathophysiology of the sinus.

SEISIERBNZMOERIL, B THL, FISERES L URSERAET, 7o/
INIREZ AV CRIEBREZHREL, 21UcL e DnTei ) oiRE, BIRENREZE
BT 220 TE 5, 72, #@H Caldwell & Waters & T, BEME X #HEAMIRF % 5
TLT, 8RMROBBEEHFHET, B2z L VHELLNOETE, L, MELIER
DR, FAEROMEIK, BRIEOFE, 2 (EESFABRODOHFRELZ & 2mb

Fig.69 Demonstrable tomogram in a case at 2 months after left YAG
LASER-antrostomy using flexible fiberscope. The left middle
nasal meatus and natural ostium are widely opened as shown in
arrow 4, and opening hole in the maxillary sinus wall for LASER

surgery are also observed as shown in arrow b.
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72Hlzid, BIEHE X MEERZEM TH 2 (Fig. 69), & CIoEMRIGKES TlE, DM
JRAEDIKEE, BAOMK, S 5ICHMAKRD &P EERINKED, HEEEZ#ERT 20
ICEBEE X HDTC, W—F AT INERHEEZ 5, TRBEELBEHTH T, &S
DBREDIEZH > TE L, AREBEICBIT AL L T, TNTHFIERD %27,
TN TEH FTORBOEERL Tnie v, RIESEATRE DHERED BT T A 6E
THdE»HLTHE, TNz, EFXFZWANEAL T, EFEFIDORKD S FANKIES,
HIIEEENIRE, W@ RMEFEZHEL, F2 3 SIZIIRMGD, 5 — o Pk T
B Z XICLD, HIBMEKESHBRONDKRELZME Z L2 &2 TThbNTwb,

WL, Schmidt KEEMRENC, THEEREELZZER L LRR~NET 27, Z0BOREE
ZZEIT 5 E (VbW S Knochengefithl) 75& 242 & 9 A, @IARGI, & 2% (23R
DNBEHOMIRIZ L ) >, QURERIIEDRIEIL L ) »F 2 2 EET 5,

Knochengefithl 752 L \» & 1%, AN TEEEZ RN » LIZHIET 2/ E L5987 L Tw
LB TR, BENZ D, okt ESERR, EEER LSRR, ERTLALN5,
e51%0, WFHRIE TR LN ENEWIE, WREOMRE 2 DIZHILD, Ktk IRIE, *5
RMETH 2, MACHMS 7 &2 IR L2 BB REE» I CEET 5, RECIE, mEl
EDBFEVERETH D Z 07 { e\,

WO Z 5N AENKEIZ, AEMIC L 2ENIIH S, BF, WERODIKE
Ao ) ORRE, LRBRT S, MABKROORAFEIZEISELORETERE, K& ER
L, IhrZre, BEASHEZRETIEDE L IO THERINTE L\,

e, BECBKJEZEEGELZML 2D, TLIZEMNZBREHBIFE S L TERBRME

MTR
50 mm/min
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Fig.70 Mucociliary transport rate (MTR) in nasal septum.
There is a significant difference between control group and the
patients with chronic sinusitis (by Sakura:1978).
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ICA-> T3, BIEBERENEBRN L RO TH S 1E0 ) 2, BIEFENEEFMD
W&, ERMROHEL EITIKIL > T 5,

SIENHIEMEBRARIZ, O"Tc TISALIL YD S RFDBEE, o o—n AT TL
52T, ZOBRMANDNHEEEREELZ 22 HiEI»ITh s, £ LT, ZhIC L 2H#i%keEE
Mucoculiary transport rate (MTR) #%, BRI NORIEMETEKEES 2270 ) BEICKML,
L7295 THEHBEEIRO—DDIEZEICH WL Z &2, WESH (1978) 2L - THL 2
&N T3 (Fig.70), L2 L, ZOHEIIRIZEHERL, FiloEELE 2D, H
FARTRESCHAITT 2 Z LT TEL W,

Ritly, Hop) P HERE BHROTHRMEREICE S, ZORA)> SHEBEEIH A Z R
T 5 F ToORM (12.5+£6.8%) #BIEL T, Ml#EHELZ HET 2 HEI &b Ty
b, Aikld, WRTCFEICTI ZeHTE, L@l >OERELHAEE L TERT
»Hb,

IDLHI, BHEZEICEBWTY, MBIz ¢, #HREE vk L 72 8 7 22k 2 il
B9 & D) AT, FREEDIIE L IGFEDREICIKIL T I LEVH S Z L #EHAL 2w,
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B. # L WEFREHE

1. &% =&

SOEKSIE EIE, £ TS 20 THEMS (KER) ICL-> TEbN TS, ZNH5E
WOEFER & LT, 1) AENADHERFER, 2) REMEMNR, 3) EBIEH &
Aoy a R, 4) WFEIER, 5) Pifitgee, 6) ®itERe, 7) EME, RIFEA, 8)
WEIEH, 9) KorFEREF2» & T 515 (Fig. 71), £ L T, #1ERIZERNTHED
RN AV S, EEEREEZS) L Tw5, 2 TL, W5k, FICREISEIZH > T
lZ, T SHEEED KREMD AR B EE, BB E L CEY, LFE0ER & BEICERL C
W3, SUEO BIFERCHiEEEOm T, EELEHZEL CWINTHL, T2, KB
WoEREIRE LClE, F& L T, ZrucmiiiE, mmEss oimt, REEEDL
EDZEIT LN, E2AHY, MoLrDRKET, BREISEDBEHBEECERIERICHIELE
U5 &, ML 512, RELRICEDSREBEEY Y ERENL, ZisDERDIC
NG L DERARY L EVAEDEIE TR L BB EIRIER 2 BT 5720w, L
725 C, Bitcl:, BFTHEORES K$ 2 5 N4 ERVEIN TS, TTIZ, 7
REDIHTRITH DR O» DOWELS, HIRFE & BRL, EBLMICEIORENSH 5 2
U SN YA

Z I TClE, BIToWIEATHER & MR, (LR e DRERIC O W TR L L
Y, ZoOBKELEOFHEIC OV TiHNS,

Retainer of substances
Water holding properties

)Surface electrical activity

Permeability & mesh effect

Adhesiveness

Protection
Transportation

Heat conductivity

PLubrication

Fig.71 Functions of the upper airway fluids.
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a) MFLrAos—KRE

Using a viscometer newly devised, adhesiveness, spinnability, yield value, and
relaxation time were determined in fresh samples of nasal secretion collected from
out-patients with chronic sinusitis or nasal allergy. Secretion from chronic
sinusitis had greater viscosity and yield value than that from nasal allergy.
The former seemed to have a longer stress relaxation time than the latter.
Secretion from nasal allergy, however, showed a wider range of spinnability, i.e.
from a level much greater than, to the same level as, that from chronic sinusitis.

OB D % THMEROMBENEIZ DO TiE, MEE, &RE, Bk, Pk, REE
L EDPEEIZ L 5 C, RSN TS, UL, ok, [ERITHENICIE= 2 —
bR E L TUREED 72, ZOBIEFRICOWTIME»H S, bbby, ZTNE T
BLVEBRRE T (FERER), RV CREMEZEMEMER (MEX) 2RV TETOHMIEN
TR & ALFEAR & DRI AR L TRz, F72fl, #H72IFRavkE & SRR L O M
HYRFE R HEZ Bio-rheometer (“F#Rik & iRENE) 2FFEL, BtV 4wy —WEir £ R
HTb, 22T, INLOMEF.GICBTOHIELREICDONT, HETDEEZMZ
TikNBZ &I T 5,

Table.1 Comparison with physico-chemical properties of nasal secretions.

A means statistical analysis between mucoid, muco-prulent, purulent secretions and watery ones.
B means statistical analysis between muco-purulent, purulent secretions and mucoid ones.

C means statistical analysis between purulent secretions and muco-purulent ones.

f
. relative reezt?dh;iry protein | polysaccharide Na K Ca
wel!
P viscosity g (mg/ml) (mg/ml) (mEq/)) (mEg/) (mEq/))
(mg/ml)
t N=10 N=10 N=5 N=5 N=5 N=5 N=5 N=5
WY | 7194058 | 1664098 |537042530 |2458+1497 | 436+16 | 19245022 | 11£212 | 52 08¢
N=10 N=10 N=6 N=6 N=6 N=6 N=6 N=6
mucoid || 7364037 | 252242063 | 7865+2484 (405342067 | 793369 | 119+17.16 | 1483387 | 11537
A=) A® AC) A® AD A(-) AQ A®
| N=13 N=13 N=8 N=8 N=8 N=8 N=8 N=8
m?tTMM84MﬂMSMﬂm5Mﬂm 7714305 | 136.25+4551 | 13254459 |1538+7.11
PUrdent A B(-) | A® B(-) | AOB(-) | A®B(-) | A@B(-) AB(-) | AB(-) | A®B(-)
N=10 N=10 N=6 N=6 N=6 N=6 N=6 N=6
purulent | 668+044 | 926+11.00 | 981 +268 |5654+1885| 9.066.38 | 140.83£39.99 | 19674052 |13.33£9.81
ACB@C(—)|A@BOC® | A®BC(-)| A®BC(-)| ABC(-) | ABC-) |A®BOC® | AOBCH)

(-):N.S. Op<0.025
0 :p<0],  ©p<0.01
@ :p<0.05,  ©p<0.005
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i) EREBRISEETIC & 3B ERRIR

A R —ENEE, KEENRRIKE—ENEDHTZZENICHAL T, —ED
TRt 2 52 728212 77 ZENO FRIKVHBP ZEHITEL 2 RM 2T 2L 0 TH B,
RIZZDFHTIE, HL» LOKEDH - 12MEEDILERDBULENH L, biLbildD
BE, SHEBROMERER & KB KNz Dz &), HEETELLL,

BIRIZ DWW T, pH, \EEE, MR, &E07% &0bFaumd FECBIE L Tk
et L 72,

ZORER, EHRAN (n=12) Tld, HHEDFH1.17+0.46, HiEs It E &3 F
37.8 mg/ml, &EAFH13.34 mg/ml, ZHEARHEY 252mg/ml, % L T CaflizF#
3.9mEq/L TH -7z,

—F, BRI RER T30 (RETE, IRME, KIRME) Z5ICBT L AX—&iT1060
Z1 613 Tablel D@ Th o7z, T bbb, BIFORBE TIE, 18R SEE 5L ORRRE
BHPRLE, RO THE, BEDIETRT L VX —DKEEESTIRLEELZ L L
2. E7:, ZORMEX, ZHEKR, EH, CanFE, &) biTE2E LM TE WHE
PRRDH LN,

F7z, BRYERITCIZ pH oBMEMER, KEORN, @G Es, SRS B80T
EDEMDIH 5 4L, GBI DRI RIE DTS TR E N2,

Utz e, REEZH T, &HH0OWEHIMERIZ2 %2 ) FBNICKRTTE, »D1t
ERARG & DRI L —EDBRNA LN S Z EHIBAL 722%, BiFotkic k- T, A%

SINUSITIS ALLERGY

mean : 17.4 mmH;0 mean : 6.8mmH20

10

cases
cases

0 ™=%"10 15 20 25 30 35 40 mmH,0 0 =%"10 15 20 mmA.0

Fig.72 Histogram of yield values of nasal secretions in 40 patients with
chronic sinusitis and in 10 patients with nasal allergy. These values
were measured by Dulfano’s double capillary method.
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ANDFEAD RGN D7 5 72,

i) BERCEMERERICL 2 RIEMRE

Dulfano, EMFNEFEIC L 2L DT, 77 2MOMENORKICHE (K903ml) NE
T2BE, MENICEEZEL S THREEZ 0 -1E), BT ICRIKD LRI HEN %
MEN MBS & EZBEL, ZOBROBREEZEREE L THET 2 HETH D,

FrEEXHNT, 'I‘Ei‘[EElJ%—H%ﬁé%—HZLOWU EBTVILX—&IT106) % H.OIC BER(E (vield
value) & 8% (spinnability) % #l%E L 72,

ZDFER, BFEREICEL TE, EHRISERSTDZ N2 FHE)174mm H20 &, BT
VLE=DFEHE68mm HaO L 1) LiEHIckEC, 72, MEBEHOSAENEIZE T
L EBRDRAED S 7 (Fig. 72, 73), Lo L, AEEZ H 2B T2, mRkR
WCIEEBEZEIIRO N 72,

EZATRERICIEF 7V o E—HBROALND Z EXEMEN, ZNEDH > TR
ROBFERFICE LA, VAo —BEHOELAmEI N TR, LT, BREERRA,
RRDIBIENTER OV 4 0 o —0RICHE L L T2 —IkREELD ) & T 5 —ko X
MLTw3d, 22T, —HOEFIICOWT, k% —20°C, —BEMEL 2RI%T, 2T
MRERAE, SR, KSR (maximam of tention) #MIEL 72,

ZORER, MRMEIZHRERI®R TIRA EBLE LHZ vy, st &RAEIZIE, B
BT A BB D EAHIBL 7 (Fig. T4), 2 A5 O, REEI L), HHE
FHROBITREEATE Y Hbh, <7 A—F L L THEREVRAVLNEXEZ L ZRLTw
%,

SINUSITIS 16 ALLERGY
mean : 68.8mm mean : 60.9mm

10 (except 0)
4 4
-3 3
171 (7]
< <
o Q

5 5

o 10 20 30 40 50 60 70 80 90 100~ mm 0’ 10 20 30 40 50 60 70 80 90 100mm

Fig. 73 Histogram of spinnability of nasal secretions in 40 patients with
chronic sinusitis and in 10 patients with nasal allergy. These.
measurements were done by means of Nagaoka’s Sputum Meter.

74



yield value spinnability Max.
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[o] 0
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Fig.74 Changes of physical properties of nasal secretions after freezed in
—20°C for a week. There is little change in yield value but much
change in spinnability and maximum of tension of these materials.

iii) Bio-rheometer (= & % BIZERIE ,

F=a2— b REKTH 2 RTDOMREEET 5 72ol21F, FO97% v LIZEIERGHE, &
R, TRNDBEZEEHEA» LDV A0 P —ENPLETH S,

72, BiogE, LEOY L TN TETH L REDTTRELEEDFREILE I N T2,

Flt, bbb, Fig. 7512RT L) c, BIEREEZANS Z ) & F DOFRIZ~)L R IR
DER AL, TNLVHET HIENIEMZAEE & L TKe % Bio-rheometer # i fEL
72 ZHUE, FHRFEDFEEIZL2h 720D T, 2 v MESLS~L L ORENEREEZEZ B
ZEicdh, EREMEREZ S LBATELNT, o — b iREKOHEAIEIC IR
WEZEzZ 5, 72, Fig 715D & )12, SR EED 2L M HN L THRDA T 2 KE%
TRT 5 &, BEDHMIEIC L 2R OHIE S BRTEEE %0 5,

ZOHEICLY, BIKIRBDOMUAHNDESHE N7 — 26, BEUH#ESF 7Y bay
—1E, BEEEEE G EhRD LN D, UED L JICARIEEE (Fig. 76) (3, FHuE X iR
BENWE B, BENE - BOL Ao —ERZBET 2L 0T, ERDEIE
BRI AN T W EAEHAKE: W25, INETHCVT, BHRISERET, 871
WX —BT%#BEL 72 (Table 2)

RHE & #8348 © Fig. 77 A (28R, BIEROHR & RENEFR (L), ZoBOERM
BloaflzCrzriv—ra > (B, 2L T XYV a—g—Il@SneEl (TK)
#TY. —H, Fig 7TBIZRY) v FHDOBIK &~ FIKRDOER & DRER (RER), T DR
NRZMb B TOEE v —FL72b D (BE), 2L C, XY L a—%— LICFEES
NHR (TE) CHMRME &6 NENEMOMFRERT LN TH S, 72, Fig 78131EH
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Fig.75 Block diagram of Biorheometer which was newly developed by us.
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B)

iorse displacement 7 coniroller

transducer 8 osilloscope
2 cupper disc 9 spring
3 stainless plate 10 cupper plate
4 elecirods Toglass shit
5 x-y recorder 12 magnet
& mucous rheometer 13 drive coil

Fig. 76 Apparatus for recording of rheological properties of nasal secretion.
Magnified photographs (A, C) of the portion of the center circle in
the whole view (B) are shown. A sample is sandwiched between
the cupper disc and the stainless plate in A), and in C) is inserted
between the glass slits and the thin cupper plate.

A) B)

B A A
%?f%“i;%%?%ﬁ

Force I Resistance Force

S: spinnability CE— Stop

Y:yield value
T:stress
relaxation time

=

[e] . Elevation (o] Elevation T Time .

Fig. 71 Diagram of method for measurement of rheological properties. The
appearance of the measurement (upper) and model of rheological
ones of a sample (middle) are shown. A spring and a dashpot each

represent elasticity and velocity. From the data on the X-Y recorder,

spinnability, yield value and stress relaxation time are calculated
(bottom).
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free allergy
distilled it
water sinusitis |

- 1sec — Tsec

Fig. 78 Example of viscosity by vibrant viscometer.
Each sample between the slit inhibit the spring vibration, which
decrease according to its peculiar properties. The diminishing rate
reveals the viscosity of the samples. The viscosity was defined as
one third reduction time.

force

1) adhesiveness

purulent secretion
mucoid secretion
————— watery secretion

________ elevation

3) yield value
& stress relaxation time

2) spinnability
resistance force

electric

stop

\ :
elevation elevation 1\ time

Fig. 79 Example of rheological parameter using band viscometer.
1) Adhesiveness: Purulent secretion of the patient with chronic
sinusitis tended to show greater adhesiveness than watery one, and
mucoid sample showed intermediate value.
2) Spinnability : Mucoid sample had greater spinnability than the
prulent one.
3) Yield value and stress relaxation time: Large force was required
for elevating the cupper plate at the beginning. After the cupper
plate was stopped, the force decreased by stress relaxation pheno-
menon. Purulent secretion showed the greatest yield value and
longest relaxation time. Watery secretion showed minimum in the
both properties.



ETHRELZBED, BAEDEN L 2EEREOEFHREGATRLIZLN0THE, T2, &
% WIRBYIC KERIE, *hiE, BRUMEICHIEL T, bW ToMBENE, SR, BERE
NDE 2 DREF 2 BT L7202, Fig. 79 TH 2B, =BT, BALLIZEI A LN S DY,
e CLRESII»M2 E L Boe e A2 nT I el o7z, T2, KERESTIE, KA
HECREREIR, 2 HICHL TELZLAZ0D, BREVFBEMCLREWZ EDTREN
72, BRIRV NV TRET 28TV AX -SRI TEN L BEL L (RRTEZ L
X, HETEZLDEE), 2L ¢, BHRISHERGTLETLAX—RTNL F oo —
B 2 ZRTIC KR L 72 DH Fig. 80 TH 5, mEMICIE, —HELX L2553
P, ERENZIIEFEL (RS T2 EHH 5,

ZNnEIE, EHov e —BERORRIZ, TOERICHDIRENVFELZ> LN D
FREBEICKML TW2En2d, REICLI T WETVERINL I LdGmz 24w
»Y, 72, RRICETDOHFEDNZHICHMIBIRELBILLIFE 2L 0%k, ZNnbIT,
LBDOITFBMD & - 72 LHIROHWAKERESY, in vitro T3, ERAMEESH 2 ~T 2 &,
BHEISIER TREVESE L %> T, FEEERDRHIECIEERIT A S T 12 BT
fafbl, v E2RNDER, Bl WBzE I NDE EH L EMICETINGEZEEFD
HICABZ & TEDL, BETNLE, FARRNENL, Z1L, & BT WEIIHERD
ALY, MIERIEDEHILIC O LA R BERND—2E L THHEZIRDLZEZ2BIRL T3,

viscosity 16
wu n.allergy

v chr.sinusitis

stress
_spinability relaxation

600 e

vield value | 200

Fig.80 Results of various rheological properties.
Secretion of the patients with chronic sinusitis had greater viscosity
and yield value than that with nasal allergy. The former seemed
to have longer relaxation time than the latter. But watery secretion
in the patient with nasal allergy showed the various value of spinna-
bility from much greater to same level in comparison with chronic
sinusitis.
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Table. 2 Comparison of rheological findings between the fluid of nasal allergy and
that of chronic sinusitis.

parameter 1) spinnability | 2) viscosity 3) stress 4) yield value
. ratio/water relaxation time dyn/cm?
. ratio/water

disease msec

n. allergy X 7.29 2.4 98 281
(n:9 SD 7.77 0.5 60 108

chr. sinusitis X 2.44 4.4 129 854
(n:10) SD 1.12 1.3 46 617

(2).(4) p<0.05

BiHor 4oy —WETSEI2EDOREEREDZIICEESTET T, KWvickirs,
415, BHEBRKRLSNULICBWTLIMESING Z &t EE3 N5,
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b) HERD, IRHERDDEHMIAELFRE

Two different types of fiber systems can be easily demonstrated in nasal

discharge by using routine methods. Presence of fiber systems of acid
mucopolysaccharides (AMPS) were histochemically disclosed by staining it with
0.5 % aqueous alcian blue solution at a pH of 2.5. On the other hand, we

fluorochromated DNA fiber systems with acridine orange solution at a pH of
6.0-6.5. The systems showed varying colors by means of an exciting wave length
of 360 to 400 nm under fluorescence microscopy. Such fiber structures may be
responsible for the pathological rheologic quality of the purulent nasal discharge
in chronic sinusitis and that of watery one in nasal allergy. In alcian blue
staining, dense fiber networks of intact AMPS was noted in purulent nasal
discharge, which appear bright blue with a lot of polymorphonuclear cells under
light microscope. While, none of fibers were seen in watery nasal discharge and
some eosinophiles and few neutrophiles were found out. In acridine orange
fluorochromation, DNA fibers rich in purulent nasal discharge yield a distinct
narrow green to greenish yellow fluorescence band and AMPS fibers emit a wide
reticular reddish orange fluorescence band, whereas watery nasal discharge has
few fibers. Only nuclei in some polymorphonuclear cells produce yellowish-green
fluorescence typical of DNA. Hence, a routine study of nasal discharge with these
techniques in nasal and paranasal diseases can readily give an idea about the
degree of purulent secretion and any response to therapy.

S, TORBREFELT ML C, BHESELERERZ» L - Tnb I %, §
TlLk 72, L72av-> T, [BRFOMITLERB D &, BIFDIRE D 7T 7Ky
J2DHFREFNEL) ETEBNIH - TOLRBFETL W, 2L T, B%, BHEICDOW
T3, TNZ2EBEXLHREBEIBECALNLD, BITDOZ UL, E1ICETLLX—
D2ZATREZRE, RNICLZ LV EnbIb 2/ wn, bbb, ¥ TICRITICH
TBEEHE» LDIMRICLD, #OLOWHL, Bitovio s —mERKICEET 2 Z &
EEL R, SNODOWHEIZ, 72, WRTHONTWE L)%, 2 200K LE
HERLr S e b b, BEtEL 34 (AMPS) & DNA HROMMHEDBHREZTLH 20T
BUHOWEOERICKECF->TWEZ X TFHEENL, 2L T, bbb H SHERE
X, RO EST, FBREN S, »OHBEICES, LrLARTFRICEMRT
e BITHHEREDBS 2 KEFZ T W2,

4, Biirgi Lok, WRFBPOMIBGHER D ORFICH SN TRZFHEZSEIZL T,
ZDEHNDICHEZAATHER, DO DOIFICH BIRERZ ) BHMELRS L2 T,
BEITHEL 720,

BRIZ L, RUERISERDORYE, HBRESITEETLVAX—DKFEERITZ AW, 2
sz DT, AMPS #4(d Alcian Blue (A.B) Y, F 72, DNA #HEl$ Acridine
Orange (A.O) IC X D afege L 72,
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Fig.81. A.B Histochemical demonstration of fiber system of acid mucopolysaccharides.

A : purulent nasal discharge in chronic sinusitis

B :watery nasal discharge in nasal allergy
(alcian blue staining, pH. 2.5, to which acid mucopolysaccharides have
a strong affinity, X 200)
There are dense fiber networks of intact acid mucopolysaccharides in
purulent nasal discharge, which appear bright blue under microscope, with
a lot of polymorphonuclear cells in Fig. A.
On the other hand, in watery nasal discharge, none of fibers are seen and
few eosinophiles and polymorphonuclear cells are found out in Fig. B.

1) AMPS BHEDEE | MILICBIT2 A BREBICEL TT-72, T4 bb, BHS
%, %2 /—EAE, HiKk, EEKERET 0.5%A Byt (pH2.5) 12T, 10
SRgE, KEBE LI~ X ) L ICTRBREL, Mo Bk B #HAL,
REEL 72,

AMPS ##EIZ, HREVCRROBMEDS BHCICHEELEE 2 &) Zd' 5, 1JT—EHMA
CELHI L CTEZEEN, INHOFFRIE, BERISERSITCHETH 72 (Fig. 81. A, B),
EFERICONWT, 5 THOHRMENEEL, —, =, +, + &L THEFRL, +LULEDH
MERLZEEL 72, ZORHEE,

2R SR R &It ——31/4301 (72.1%)
ST VLX &t DG EE—— 7/3061 (23.3%)
EMmEBICEA S R ENFRD b,

2) DNA B#DOER kKK E 0L ) THTEE, 274 F7 72 EI20.01%A.0
FeBi (pH6.0-6.5) #EEL, FIRCISHHL EREE L 721, B CHREMR % RIS
L, Krebs-Ringer ifilc TH AL, #XIHME CHEL 2, 7 4 L2 —I1213, BP490
EHEBNIAE 7 4 N Z —EY 455 %, FRRINT7 4 L8 —I12ldA L > 2 RN 0-515 2 & v b
L7z, 72, BlueBh#ici, 405 nm L2 <7 b L 2FRLZ, &) 2dEt
SR BEE Cl3, Mgtk (DNA) (3, #kE~EikE, BIMREMIE RNA 25121 A
MPS 3 E~HEFEL CALNE, ZORER, BESIT T, ERGICELLZEHK
DIFFERDOIZLICABEL C, #kB% E3 2 DNA B#rBEICBEI N, 72, —3BI2I3,
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Fig. 82 A. B Histochemical demonstration of fiber system of DNA in nasal discharge.

A : purulent nasal discharge in chronic sinusitis

B: watery nasal discharge in nasal allergy
(acridine orange fluorochromating, pH, 6.0-6.5, to which nucleic acids and
acid mucopolysaccharides have a strong affinity. The fiber system shows
different coloration by means of an exciting wave length of 360 to 400
nm under fluorescence microscopy, X 400)
Purulent nasal discharge is rich in DNA fibers, which significantly increase
rheological viscosity. They yield a distinct narrow green to greenish yellow
fluorescence band, while, acid mucopolysaccharides emit a wide reticular
orange red fluorescence as shown in Fig. A.
Watery nasal discharge has few fibers. Only some polymorphonuclear
cells appear greenish yellow, which are abundant in DNA in Fig. B.
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Fig. 83 Observations under fluorescence microscope with acridine orange
staining of various cells in nasal discharge. The cytoplasm of
squamous cells appear green and their nucleus greenish yellow.
The nucleus of polymorphonuclear cell emit a yellow band and
bacteria yield distinctive orange. (X 400)

Fig.84 With the same method as in Fig. 83, ciliated epithelium appears
greenish yellow in nucleus and reddish orange in both cytoplasm
granule and nucleolus rich in RNA. (X 400)
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1 B DM 7 AMPS ##E25HR 20w LIZRIKIC K » Taor s 7z (Fig. 82A), — 4, &
TLAX—DKERTCIE, @, TnonfiEzizeAsdond, 2o¥22L, F
FEERIL L B b L a8 b7 (Fig. 82 B), L L, BgErAfFL728T7TL X —H6
DEITTIE, ZHDIFHPIRE DNA BHENLZ LN EHIL H - 72,

Zofh, Bt oMEMBCIE, KEIEREZEL TKE L, ZOHRICHFEDEL/IMEDS
A, ToMREIR, B2 2EL, LIFLITERROEBED»BE I N (Fig.83). %
L TiElL, s L TREIN:, —7h, RPLEMR T, &iIEEkEZEL Twi
P, HMIBREI, R G SKERE, X S5ICI3RREE T, HrnBRE L TaLNE
(Fig.84), »o¥= oo —Leta TL AMILIIEER L ZRMZ LOT Z b Tw5, &
72, Rt SFEMEIZ, BEICERL TREI N,

EZAHT, BIRIZEBWTIE, Cytogram WIS, #FE7L 3 DOMREHRBEICHIT LN T
Wb, $hbb,

1) B imEBRERIRY B AR, B BB

2) IFEEIRMELIY T UL X —PEMRIR SR R

3) AL HIRE —— TR g B IS
HChbH, N2 T, Birgi Fi, BHEKEZROEHRICEL T, BEDL TR, I,
DNA ##ns, —%, MEDL DI, AMPS BH#ENDZ OV R TH L Z 2 WL 72,
ZLTC, BRMETIEL &L S HMEIEGEIC & L7 v DNA MDD ERY & E - T b ki,
M DEERIC L) AMPS D m 3N b 72, —& DNA ##E DB BiL25s, L
F oy —WNCIIEREY»ERSET T2 2 & 2T s, 72, 2Ok 2flTlzrggkESd
2 MIREZOKREICH B 728, BMIKEKRDEE 7T 0T T -+ D5 RKEWL D LR
bind, £E, SHECREOIFRERE A, MEWEBEELIT) &, DNA BHELP RS
BN, ZHU- T, 23 E8ME L 2BEADHMEDFUREZ 5 2 EHVFEHEIN TS,
ZLC, INHOMHEIE, [EIICH > T, ZoOMME, WFE, BRI, 2 L CEESE
EENTARELXHTEL TUERL TR0 THL, L2 - T, BITHS O &EFMARL
FHRAL, BIREOBMOZIZ LS T, EEEOEIRS £ O A+ 5 5 B FE D
—D2r L THROTEREELNS,
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2. REARAODREERE

Aerosol penetration into the maxillary sinus by nebulization has not been
fully investigated yet. Phytate aerosols labeled with °°"Tc were inhaled into
the noses of healthy volunteers and patients following sinus operation by Caldwell-
Luc’s method. The radioactivity of °™Tc-phytate alone and in combination
(in a mixed solution form) with dibekacin, thiamphenicol or histaming—gamma
globulin in 8 maxillary sinuses of 4 volunteers was about 3.6 to 5 times as high
compared with that measured at the respective frontal portions. In the postoperative
patients, however, the ratio was only 1.7. These results may be useful for under-
standing the functions of the sinus.

BB |2 53 BT 8 3 5 Dld, HEihizl, ANOMEHEEIED BEESC S WD &
0y, B SRBYRLEIZERNT 2 Lo s NEHOBE O3 72 b b IHE KO 2 HET 2

2EBLDEHB,

L2L, ZTHHERIE, WIrEitr, —MicIZRELECWHL L (v, B
M, (RGEEIRZAD Z 515 2 & TIRED v, LA, Z0 7% 0 1A O RS E i 2
REENFTATL TR B EABNETHL ), 7272, 8L A KO B OH T 2E
AR ODRAZELZ R L S b1, BREZ L1505, T xRN UL, HERRT
DAL IR, ARG, TV AX—F2 2 RIENDG| &4 &% -, fhlEEEA

RETHZEE, taFE251L5, ZOBETIE, FTICHEZLEICEET 22 04EY
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Fig. 85 A relation between pathobiochemistry of sinus mucosa and the vicious
circle of sinus inflammation.
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Fig.86 Schematic illustration of measurement technique for pressure
change of maxillary sinus.
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1) 7oV LT REE

IT7a VAR, TORFENKRESICLY, TNEFNREICBITHFELWLIZT
BN EL Z RSN T, 72, BRICHWLNEZZT oY LREEEEDK
FREDSTEEZMD 2 L3, BEHOBFI~DOBITRERZ DMENVEHTELDT, A
BLEELZTHE, biltbilud, WEEZGHL T 7oV R FoEZAEL T,
bbb, —ERENF v N—NIZHEZ AL, ZOHRICTT oV ILKRTF % ZEL 21,
FEHMICKRFREE GHBEZFAT 20 THE, bhLbill, TORMBEE KR WG
FHBLELEEIC & ) BEaYIC FERERT B £ 4T - 72 (Fig. 88),

Fig. 89 A, & Fig.89B (3, EFH 7o/ WK FORIGIZRL2LNDTHDE, FOkk
R, BENC 2y AT IA Y —BHTCHREIT vV ILKRFIE, BEN2~5pu, &N
FOENKREL, FHEEL T
o 2h, BEEAT T4 —D

FrUE, 1ufifk s, AR TFIE
p—E L, SHEBEY, 13IF—KET /tablet digitizer/
Hor RS-232C
2) RIz7ovVAiICL 3RABR

| .
AMBEERE Q P e Smputer w
HRICIE, BIEBOL EERA  program (8bit,4kB)

and data
0flE, REEBETLZTH L,
T, 4BXruon{r 7))
FEETEL 2 BIENOS WY Fig. 88 Block diagram to the semiautomatic
graphic  analysis system. (Mutoh
5|k L7z, 2 D%, 5mCin* " Te industry Co. Ltd.)

Fig. 89 Aerosol particles obtained by oil inmersion method.
A indicates a number of particles of thiamphenicol following jet

nebulization.
B represents those of histamine- gammaglobulin after ultrasonic
nebulization.
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Fig.90 The typical radioaerosol image of maxillary sinus.
Left : X-ray photograph shows well-developed maxillary sinus.
Right : typical radioaerosol image in maxillary sinus are demonstrated.

Fig.91 Radioaerosol image of maxillary sinus in the patient with chronic
sinusitis.
Left : X-ray findings of chronic sinusitis are observed.

Right: This photograph shows extremely low radioactivity in

maxillary sinus.
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EUBHE, Pz v PRATIANT—HEBRLBEREA 7 74— #i& T5 oER0IC
MAZH, BRIBEE L CTlE, ¥Tc - Phytate (7F > 8% 7L L7223 T, @F
REEIRAVICH G L CTHBY > F 777 4 —ICEREN T 3), ¥ & 2.5 % DKB iltE
W, OnTec ke 2y 3>k bry-7a7) »8BENDREHE, %L ¥ Tc & Thiamphenicol
BAWED»HG LI, T2, BEMBEICHELZ RIKFZATRNCKHRET 720, 27
TAT =Tk, SWEEIT-72, BEL, WENZE 23R T, o FLr—2 3> A2
7 #& Scintipac 1200 (BESR) 2L ViT-72, 72, HEGZHRT 2720, &k O
e, EWRSAICAHL Y 2 EHEMEE Y, FEROMIRGERAL ¢, MEL722, RI#7> ML,
AIEABRIC X9 2 ESAAER Ot & L THEE L 72,

FORER, BERATIIFig 9012425 8<, RIZ7 oV Lo LER~NDREITH S 5
NBEDIXL T, BHRIRERER CIZ, RIKFDOEBENZEFL CIETL TV EHIL 7%
e~ 72 (Fig.91), 72, BHEOEFT, v —FFMCHAKOZEKRL 254, Fig 92
WA B T8, RIDEFAFADEATYZFRIZALNE Z & -7,

U btz £ & H72DH Fig. 93 TH 5, DGR, EHRF~DTT v/ Li#4T
2, P29 FRATZIAF—I2L 29T 7F > BORI A7 > MEVRLE, RN T,
FT7>7x=2a—), DKB, DIETH 72, 72, BEEXAT7 74 —I2L->ThH, #
RN B 7F BOGE, P2y PRAT7 749 —12L5 DKBOA 7> MMEIZIE

Fig.92 Radioaerosol image of maxillary sinus after left antrostomy.
Left X-ray findings after Nd-YAG LASER antrostomy using flexible
fiberscope. Marked pneumatization of left maxilliary sinus is seen.

Right : After jet-nebulization with **"Tc-phytate, high radioactivity
in the left maxillary sinus can be observed.
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normal jet-neb.

99mTc-phytate
DKB&99mTc

Hist.-gamma gl.
a99mTc

Thiamph.&899mTc

Itrasonic neb.
! 99mTc-phytate Eoioioicioiof.‘iof.io?oioi]
Caldwell-Luc’s op. :]
(Thilamph.899mTc)
YAG LASER-antrostomy

using flexible fiberscope
(99mTc-phytate)

0.0‘0.0...Q.C.:....‘....O...O....

Fig. 93 Penetration into maxillary sinus of radioaerosol after nebulization.
RI-count ratio of maxillary sinus to frontal portion in normal
subjects showed about 36 to 5 fold in each drugs. After Caldwell-
Luc’s operation, it represents only 1.7 fold. After Nd-YAG LASER

antrostomy using flexible fiberscope, marked radioactivity as 44

fold was observed.

B 2 LSRN DRBATO A S N7,

INLOBMEY L, RERZFAERANHFREZ M ERN L EREREEN—D L

T, tHERTE 528, =T u Yz,
EREHIBRL 2, Fo, BEIOBITEED S,
2, BRODKHFEOFECY Y,
L Tna,

WmTe 7 F > BENFHTHS, T ERN B
BISERICHTER 774 F—EFnE
UL 5T, EEHRDBEHIHRE DT LML &
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3 MRS (BRI XXR7 FBRKRE

Absorbance spectrophotometric analysis has been applied to the human nasal
mucosa in vivo to determine the objective parameters of the colors of mucous
membrane, as well as to study the hemodynamics.

Two peaks around at 541 nm (P1) and at 577 nm (P2) are seen in the absorbance
spectrophotometric curve, and these are assumed to show the amount of oxy-
hemoglobin (blood flow).

In the patient with nasal allergy, the absorbance index is smaller than that of

the normal.
HENEMERIEER ©, 20 L 28 MENTFIILBRE W, &I, HEREN TR
ZFOEPDEDLIEFLIZZBMNL ) E AL oTwd, La L, HEGHIL, 8%,
MR EIC LY RIEAINL 728, MEDKRBRXFEA LI CHHL 2215072, b

b, HIEGHRZ L) FEN, E20CFH, BRTLZ 2 HEL T, BEEMHERE
MU L BIFRE T CE, 2L T, X EEAICHLBL R 27 P VEITEE
DEFICHIIL72, 22C, ZTITRAERZHCTERREEICOWTHEREZZEI2T 5,
& 3B AMKICIE, Fig WicLloT L) BANEEZ AT 2 A RBERSROOESF
T2, tlERHAIL, FrLT~E70LrF 70— ak D, EREOERCOHR
HOFO, Rtk > TERRAZI N T B,

s BEFREUL, MAITRICRIR L, HEHEEBICR(BESEL Tws, Led -, Ih

and enzymes.

b DEREEWE OGN, B0ELIZL > TET 2 KEEROMHEZ MELEHKT 5 (Fig.
95) Z ki, HHEGAFANECZEFEBLT S & & LIS, FEREDRE O — % 8 L 15 5
TREME DT B
HEOBE | LU0 L nid, BXEENE, 77 A N~ —im CRIEE 2 BT L, dE
MRS SN KE RN 7 7 4 S—THERICEE, £/ 7o x—212Tallrek i
(nm)
Deoxyhemoglobin 660 blood (RBC)
Oxyhemoglobin 541,577 blood (RBC)
Myoglobin 555 muscles
. 403,500,540,629 cell (peroxyzome)
Catalase 405,505,535,623 | blood (RBO)
HRP 500,550,540 cell (pelloxyzome)
Cytochrome C 520,535,550 cell (mitochondria)
Cytochrome a, as 444,605 cell (mitochondria)
Cytochrome b 563,530,430 cell (microzome)
Porphyirin 487,517,560,613 liver
Bilirubin 450 liver, plasma
Fig. 94 Spectra of absorbance of biological Pigments



(Irradiation)

| Reflected
light

P D

Capillary
Fig. 95 Basic chart concerning the absorbance

spectra analysis applied to the respi-
ratory epithelium.

Optical fiber

Fig. 97 Photograph of overview of reflectance

spectrophtometry system. This system

consists of light source (halogen lamp),

image sensor (Si photodiode)

spectrophotometer.
Light source Spectroscope
Solid pickup element __Image-intensitier
N
Control
circuit
\Y4

Optical fiber

— =

JL!J

J

Micro - computer

Fig.96 Schematic representation of Block diagram concerning reflectance

spectrophotometry system.

I
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Control panel
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FHONELX Y #IC, 72, HRMUEZL X #1C 400 nm~800 nm F THEAM A7 b L&
L CRLERT 2 HEE%R L 72, RODEMTIZ, ZNHIC=eLFF v 2 ahRllEEELEA
L, Rt o7 — 2% #BER CERME, LB, FERDBEDHENIIELZ VLI,
RrEBEfLIc LV EEDSWEE LT, BlE, LBy 2KE#M3E L7 (Fig. 96) (Fig.
97)s

MRELT, BERADT R
e, BISIEREHE, BTLLX—
BE, EHEMHED & TRMEED
HARIZDWT, HERETL 72,

IR 48 L KOERST A7 b
W E, ERFAMETmSEN S
MgO % %%+ L ¢, MFENHIL
ELTEEMEL TEbEL LIS
L7z,

Fig. 98 I3 f@F N T B ik (Fig.
99) DRSS 27 b NG —T D—F|
R, LT, 300K
(EERAME, 500nm DL D (P1),
560nm AL D (P2), 660nm DL

%
100

Fig. 99 Rhinoscopic finding of inferior turbinate in

normal human adult.

P3

flavoprotein etc.(-500nm)

S50

cytochrome b

(560 nm) cytocrome aa3(605nm)
cytochromf! 'c,c1 (520nm) P2

N1 N2

Deoxy-Hb(555nm)

Nxy-Hb (540,580 l& 600 nm -) |

400 600 800 nm

Fig. 98 Reflectance spectrophotometric curve of nasal mucosa in normal
human adult.
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7 (P3)) &, 2 o0kMRE (ERMES40nm HENL @ (N1) & 580 nm (FiE0 L 0
(N2)) »eE8&H b5,

BRI B RREBI O TR IKERE D K 2 ~27 b L TlE, P OB, 70w LIy R4E
MABEEIN, 72, BEEGFDOZINTIX, 27 FILVEESERDFEEEHEED S 7

%
100 v
.
“l“‘
g N NORMAL
vr}l.. ! ‘1 w“‘“’\
¢ J
! V"V a4
50 x #l ‘“,:; o RLLERGY WALLERGY"\'W\ f
ooy
'r'mgv“;;fﬁ Jﬁv J+ M SIN\{sms Ty
R M POLYP e
i M ‘“ NORMAL \\w\\::j\ N
w.(fjw N
SINUSITIS
400 600 800nm

Fig. 100 Reflectance spectrophotometric curves of nasal mucosa comparison

with normal, allergy, sinusitis and polyp.

100

absorbance
o
o

400 600 800
wave length(nm)

Fig.101 Absorbance spectrophotometric curve of inferior turbinate in normal
human adult.
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(Fig. 100),

ZDEIEZXT P NDFT, FLRDLHE R, Ni~Pe~NefhiElzA S5 Z & H*
HotonT, ZoHsE L) —RBHATE BN ZT P VBN EITH) Z 21272,

Fig. 101 T, LEDH—713 MgO DG 227 F L 2Flek L 2 BERTH L, TH 7
7 70F, EEATHRMSROWIL 227 P L ERT, ZOWRRZ~<7 F vz, XKOX TR
B2~ PUBERZL ) SRR I N LD TH S,

log A =1log B—log C
A Z~27 v B:MgO DREZ~<7 ) C:REZA27 L

&Sz, EEAOBRZ~7 F LTiE, 220 —7, T4 bbbk 541 nm &2
HE—7 (P1) £57TnmfEDNE 2 D — 7 (P2) #8614 (Sampling time 20
msec), 2SI NIERE~T /o > ORIERIC—EL, MATEIEZ BT % 2 &
DFMENDL, T2, ISR ANY FVERZERRT 5726, K EDEE 660 nm (5
TENEZBE Y ERNO—ER) OSaEEHE LT, 21U P, PeE D EBEICTALLES
A1, A% 227 FUsEEE L7z (Fig. 102),

100
At 22.2947.22 A= YP -YB(541-660)
Az 24.9117.45 A= YP--YB(577-660)

o (n=30)

()

c

850 o Pe

o 1

(/] :

0

©

400 600 800
wave length(nm)

Fig. 102 Absorbance spectra curve on the inferior turbinate mucous membrane
of normal human adult.
The two peaks of the absorbance spectra curve, i.e. P1 (541 nm)
and P2 (577 nm) and each A: and A2 for the difference on Y-axis
of B point (660 nm) is defined as the absorbance index.
Mean and standard deviation of the absorbance index of the normal
inferior turbinate mucous membrane.
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FEERAD T RAFEIEIZ 51T 5 0%
W27 P LSEEDTHEIL, A=
223172, A2=249+75ThH -7z,

Fig. 103 (&, MRIAL## 7 8 & o iy
BITRIZ 51T 5 T R ARG DRI 2~
7 bV EREREAYIZAIE L 72 BT H
% (Sampling time 30 msec). 7%
3BLLE TIE P1, P2k FA& P
122 5 1L B MEERS 1 & 2015, 40fi
A1=12.3, A2=16.1 (Sampling time
20 msec) &, fEERANDTIUZLL
THLCETL Tz,

F72, 87 L ILX—iER(Fig. 104

(285]) DHWRUL 2 ~<7 )L (Fig.105)  Fig. 104 Rhinoscopic finding of inferior turbinate in

the patient with nasal allergy.

SHIETlE, TFHA1=12.9+64, A

100
A: before laryngectomy A, Az
B: 11days after A 346 35.7
C: 23days after B 153 175

® D: 34days after C 13.8 156

c

« D 123 16.1

A

-gs i ‘r"“l' J‘r&k

o J

a J

400 600 800
wave length(nm)

Fig.103 The change of the absorbance spectra curve before and after the
operation of the layngectomized patients.
Absorbance index decreased in proportion to days after operation.
However, there is not noted so change between 23 and 34 days
after operation. This indicates the nasal color changed to pale
in about 3 weeks.
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100

Blood Flow
1.10+£0.20 (ml/min/g) Ai:12.93+6.35
(n=10)
A2:17.10+7.35
(n=22)

absorbance
[
o

WM\\MWWW

400 600 800
wave length(nm)

Fig. 105 Absorbance spectrophotometric curve of inferior turbinate in the
patient with nasal allergy.

The mean value of P1 and P2 are smaller than that of normal
human.

100

A : Before perfusion
B: During perfusion by saline

C : After fixation by glutaraldehyde and paraformaldehyde

A mean,S.D.
i A Az
A13.57+7.26 15.48+8.12
B 8.3846.53 10.3316.73
C 5.29+6.05 6.21%6.05

/MW “7:\\.% vr""f "
; - o

absorbance
o
o
) ﬁ?_
W@

\ N ¥,
"\J/\M C RTINS M"‘w - o l'jw
; v, ‘ N A
i L T
400 600 800

wave length(nm)

Fig. 106 Spectrophotometric curves of inferior turbinate in monkey.
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=171+74 EZNLIEFHICHL TETL T 5 D5 - 72 (Sampling time 30 msec),
BTLUAX—OTHEMEEOBMIZ, @F, BE, FEKEZEL, WITHENEFTIEZEZ S
1, £E, WEEARTFNICL, INLHRREIN T3,

—7, WRIEALMHED BHEEH L —EHRHRICE, BT L Ax—nrnembys e
IS AL, AR Z 7 P IVERITRGRC L, ZApiEd nz, ZHUcBAL ¢, WkER
EREDBMIEClL, ZFIC L 5 & \BHMELE TG o Miikic 3, B ERICETE N,
EEEIC B 5/ mENEAE, BIELK, EENGEEILIA LN, FmHEFMian HER
2Nz ¢, #EMOBERL S FERMRVEEEND L), T b DML, HEGH
DHREDWIMEIR & Z N2 ) B EBERDICKRESMKFL TCE I 2 2TREL T b,
2T, MATHRE EMRBRANERZ A2 52012, YLV BEC, B, HEKTER
L, RThr=) ViERBEEEZIT) HE LT, RNZ~7 P V&b ZBBL7Z, £
R, ~27ubrn®]EIILY, BFAZ b, A, AfEIZHL2ICETL, &6
Whov=l) D EEZICIE, A7 P NVEREORFHIIEEL, 2K TFHEILT 2 D0 BES
nzz (Fig. 106), F b 7 o — 4% & OIFIREEEER % 466>, bW b A KEEEEDE» &
NCHEEZ TG L 227 P VKR EEZ N5,

Pk, bbb OB L 28BS 2= 7 b UVRITEE (3, HEOMEIRENEEIC L & §<
BRLFEEMCERBL»IFRARSZ2T -2 E L TERT A EVTRETH D, 72,
T—2%LETHI N TE LD, MBREDNHEZ TSI LGV LIETHe 7HICE
9 % Bl LRECFRIT S 2 2 & L ATRE S 7 - 72,

G1%, BRABE L EILFORERE E ORICHEBETH ), BENLHFEE W25,
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4. BESERMRE

A's a means of evaluating nasal obstruction, bone-conducted voice was picked
up by a new velocity-type vibration transducer applied bilaterally on the external
surface of the canine fossa.

The obstructed side of the nasal cavity was detected clinically according to
the value of inclination of the Lissajous’ figure display. Analysis by sound
spectrography revealed that a high frequency component (1-2kHz) in humming
/n/ was influenced by nasal obstruction with mucosal swelling. The mechanism
of the feeling of nasal obstruction was discussed on the basis of these findings.

RFERCIY, (TBREELITR, B2 T, EF0RENIRBT L, LirLarb,
IDL ) REERENCEBL, ZOBFEFIRHRLY FEMICBRER L XKL, EEICLT W,
FLTC, REISENREEDBETHELZLDIZ, &0, #HF ZLThitbhozil
FhRE, BECHELY, NS5 —EOMRICEINE, bbiUi45HZ T, #ENOREE
REE 77 7O EERILOMBICEIIA TRz, FRFICZENEZHCTEHL
KSR HE & DR %, BEFEN T A= DELBE L TERT 2L 2T TR,

ZOFER, i, BRKL UV TERIC ST ) 2BEERICECLETF2ETCIch->72d
T, ZOFE, B, BERICOVWTENS,

BIEHBEFE SEHARBL 2ERENGIREE Y 27 v 7%, WK, bbby H T
W7eHEER D F L s B L T, BEEBERREIZE TS 05, EICHT 2HmMEL <,
S/N 2m b, BEL7-OEBEICEN TS,

Ke w727 73wl RS LB EICIEAEEL 2, 2L THRER (/u/, /o/,
/al, /e/, /i/, /n/, FX) BICBIT2EIRGEZELEL, T 7@ THEL, 2F

SILLICONE
N,

N\,
N,

PIEZO\—PICKUP ELEMENT

OSCILLOGRAPH

A

\ \

PRE - | MAGNETIC SOUND -
AMPLIFIER [ |DATA RECORDER SPECTROGRAPH

Fig. 107 Block diagram of analysing system of bone-conducted voice.

100



%>$wfymx:—7jvﬁ$¢étttu,?—?v:—fu%ﬁtto

Fro, WEENLEFREZFICOVWTE, V7 ANt % 1T 72 (Fig. 107 )s

FEGIC & » T, —IEEL2IRTECMNZ T, #Eix L 2B EFEE OIRIGHED g =
MEfL 7z, BRICBET 2 RBNEEZEV. T 2720 TH A,

MHEELTE, BF0LEERA266, REFEFRZ 5 A58, F51BITH B, L
SEMREIZRE /n/ #HF S, TOBRGHREE LEMED 5L S 2FEFNK
B9 b7 X s, RIS ZI % Y #12 & - C, LissajousH & Himw 5, 58
DL GIEFENTIX, y=x OFFRIZZ > Tvwb (Fig. 108) F 72, /n/ 5FERC, —f S
, TBEHCTEGERT 5 &, FASIEBEE L TOREDLE 20070 ) RBLL 72 BiiED 15
Sz, Blzix, M~ 8HREM 2 BT 505, BERD L WHITIE, A S EER R
I3, BEFREEZOZFRALIEER RS A 5115, i, EMEBELZET 2 &, REEIZHA
EEEL LW e ETH B,

CnEHIZ LT, BERES /u/ BOFEEDEE A2 Fig. 109 TH 5.

FORER, BHEEVE (+) OXY#HAOGMHELELE (—) DXL izl
MATANIC A BZED RO L1 (P<001), 72, ALMAREYVHO XYM ToOoMmE L £
SRARENHEOZILEOMICIE, RO THCEREEVFEHS 1172 (P <0.001 ),

SREER DR, R D A7 5 F, AL B3 (v & LHBEL 72,

SHREM L <, EMTHENOERG Cld, 0T SILER T, KXo Z8T2.055
BLNFEL WEEFREORIBIE KA EED bie, ZOBREERAIC, KRBIEER & 0T
MT 5z EI2T 5,

BEABOFENC, Z1oDMIBERZHRANS &, Eic & 2B OMIBIEMRIL, SR
D BITRE NEMD A S5 & & LIS, ROHRIOME#IC L - TAET 2 ZRIRERAZ

5

Fig. 108 A. Bone-conducted signals detected by new vibration transducer
in humming /#n/. (R; right side, L ; left side)
B. Lissajous’ figure; Abscissa indicates intensity of acoustic
signals in the right side and ordinate shows it from left side.
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1.0
v
L
a0
A
A
o~
o} e O
0.5 ®
°F8 o e e feeling of
;”ﬂ A S ° . nasal obstruction
,,’COOO . @ AR(+)L(-) n;8
O R(=) L(=) n;26
o @ R(-) L(+) n;14
R BR(+)L(+) n; 3
0 0.5 1.0V

Fig. 109 Four groups are divided by feeling of nasal obstruction. Each
point means the inclination and amplitude in humming /#/.
(® — A ;p<0.001)

Table. 3 Changes of the amplitude between before and after on nostril

closure in humming /#/ were calculated as increased ratio. There

was no significant difference between group A and group B on

increased ratio by ipsilateral nostril closure. But, by contralateral

nostril closure, there was significant difference between group A

and group B. (p<0.001,; T-test)

group A ; 72 sides, group B: 26 sides

feeling of
nasal obstruction

increased ratio by
ipsi. nostril closure

increased ratio by
cont. nostril closure

group A ()

2.110+£0.689

1.038 + 0.297

group B (=)

1.847 £0.770

1.414 £ 0 .405

SBHARZETLRPEEICKRE N AL 72 (Table 3),

72, HREF CHOLNLEBEIREICZOWT, V774 TEBTT S &, THEMEED
BMMEERZ BT 20 TlE, SEERTICE> T2 WL, IRkl Twa Z & (Fig. 110)
7, FEUEEXROEELTIZ, 7% VIEEESO—ERIZIRI, 352558 b7z,

INHLDHEKRIE, BTV AX—BEICBIT2FRABRAZEDOBIRE O 5T BGE T FEE
DI D EE LT,
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/o/

/n/

L
Fig. 110 Bone-conducted signals and théir sound spectrograms in uttering

japanese vowel /0/ and in humming /%/ in the patient with right
nasal obstraction. Note, in humming /#/, the sound spectrograms
show the defect of high frequency component.

ST, BEGEORBIZOWVTOTEANBNIE, TICABRSLBMEMAS T4, 2L
TEEEEEL SICRon, REIGECREGRT 24013, BERBITFELIREIFFIZD

bitbiud, #@%, BFEEHICEAT MR 4EBL ¢, HIEEIC BT 2 FHRER
oaicl, 72, BIBEREDOFENEDE L), BE (i, e) A7 FLER
kBN & X2,

Z LT, mRl3icl~z L) L wWANO#REREIREI Y 27 7EBRKEL T,
BHMSAZ OEHEML 5, FRICER 2B L €, BBFWESORMIANFEE L, 2k
DHHHAEREZAA TN D, TOMRD—IRE L T, BEEMEREE DSEERTIC L

LB BRLI-DTHE, ZORR, EAERIGEI N BERET 2 LB T 2 &,
FOEEEDIRIBOIEGED, BEDLEDREZ,2 4 ) BEICKML, BRAKEIEE
IZFIBE B 2 s - 72,

7z, AREFFIZBT 2 BE0FEES 2BEEEN T2 &, THMEEOE ML
VU3 ERE PERERR o A S BB OB TEND A LN A Z E LSk 5 72,

INHLNEEL, BEZHCEEEROFEFIEN BIEREORESCIZELRE &
HHT 2010187 h, BRIRMICIZBMoEBNFEL2 1T EC, Ahaziiko—oTsHh
b EERELTWA,
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AL ®EME &

The pharmacological therapy for chronic sinusitis was stressed to be theoret-
ically designed from the pathobiochemical analysis as well as an idea of chrono-
therapy during the inflammatory process of these mucosal lesions.

It would be necessary to establish the modern laboratory examination for
differential diagnosis such as biochemical smear test, biorheology, enzymology and
biochemistry of autacoid in nasal fluid, and in addition, the routine physical
examinations have been applied into nasal diseases until the present time.

BlEEL, MRS & - T ERILEZ 0 L CHREn 7 S, F 72 kS RE kb i il B e
Lo TRDOAEERZEA TV 5,

L72hi-> T, BRESLTUAX—ICL DEIBERDP BT T 5IC1E, ZNHEEEDRE I K
ELRDAESTWE, 72, FRICZDEFICKHIEMERZ G2 FZRCREICE T 2R
RFDBIG5 L B v, 206 DFEMBEZ IS L 725K, Y 2 b8 atmz i 2 LEH H
b, EBRICIE, KEDBETH B0, BHERITHTHE»ICL), 72, HEBEDST
VLT DRREFERTR, WAKILOBRFE, MmERseE 2L (RiTomEn, £
BIEEIRE 2 DR E S HIC L T, GFEE RO B2XETH S (Fig. 85).

a) RHEH» S A-EYEE

SHRIEELTIE, MABEKERA > 7 vz > FTROMBEN &S, REMEL VL
F EREEAENEE LT, AF, BRARMICIERIN TS, T2, EHERIBIERICO
WCUE, 7 N ERESEBEREIC N Z T, EEE AR &5 7T ABMRE, Rk
2, MAHROBMBEIG A >Tnd, ZDL) wEELRICB VT, EEAZERT
B E Ry, — ST, MEA SIERBOREOESE 2 ERICT 225, LS RUIBE
—HEY R G T LT ANETH L, BHEM AR, WRNEREARL T T4
—HEEIT .

b) SRATDEIRH S HIEIE

RO RITIZ BT, BEARSTL I EH, DNABLIUZNS DGR HEEL,
b & BITORBE E ORICHRD A LB,

Rt OB SRR AL, MRTHIEICIT ) 2 &2 TE, L2 L 2 bHms
MRy 2 5 BFREE, HEHEICIEIETEZ 2D T DRSS TOREZ FHHET 5 DIZ KW iRT
2

o
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pre-operation post-operation

Caldwell Luc’s
operation

e

Osteoplastic
antrostomy
e

YAG LASER-
antrostomy using
flexible fiberscope
-

Fig. 111 The present situation of the treatments for chronic sinusitis.



B. # LULFilEE
1. EftERMR EERFH

Osteoplastic antrostomy for chronic sinusitis, Its procedure and clinical evalua-
tion were reported.

41 cases of chronic sinusitis were perfermed osteoplastic antrostomy during
the past three years. 23 cases as 56.1 % were markedly improved, 11 cases as
26.8 % were fairly improved and the remained cases were not so improved.

Rl & e RO F T & L Tld, Flit-Denker i#%° Caldwell-Luc #:A5f#L & LT AL W,
O, BIRMEDRFELSZILL, M2 T, M THREES REREDHETHH L LI H S
nT, BMBEENFHIIHTTE2RELORESBL L TRz, 72, —FHTlE, (ERDE
SERRIBMIZRICET 2 WX HADREEEF 0 %EE CHRTEROH 72 4 BAEF DT,
INHMRORELMEIC—RBonEZ2 2752 2 -7,

bbby, ZL ) G BAih HIBHISSEH S 1S a8 e 5 F o —EAE 12 4 L T
BREREERFMEIT> TR, 22T, 22T, Zodk, i, HEEEESFICS
W, HEBRKRTHOSHFIIHL 2,

AMROBIC | ORFHBFIT 2B ERIRER L CICEHFAR QRANK) —7%
£l OBMEEBENEVTITHNL2HBEHN O—&oLEHTEHN Qv 7T4 7 M
YIRS 22 H 5, LHrL, ARFOECH (WHhW2 I 70 —X2), §, KEDAK
RESLINSDORMD 2 VT BEEEFIIEIC LT 50,

WX BRECEERRZOS 5613, TORBWZBHFURSEBFROBKZ1T- T8

Fig. 112 A mucosal incision along the labio- Fig. 113 The periosteum incision is made
gingival line is made from the root like a U-configuration and is el'evated
of the canine tooth laterally and the centripetally about one cm toward
soft tissue of the cheek is elevated canine fossa.

above the level of periosteum.
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(o, ZLC, UTosICEEZHFMHZIT O,

ORmEERENL, BRECLESTSEENT S, QT &, wER O ERTRERIRIC
YERZMZ 5%, O, YRORSE, BEEE LT 5 (Fig.112), @FE ET, K
W EoREMEM Y EHIZIREZEL L ¢, WML, +H% RS HACHEET S,
OBEELEICUFERMOUBRE2MZ 5, ZOBOEEIE, X HFRZ2SBL T, RAEHCZ
LNBBEYRABLED 05~1.0omBREVLNDET 2 (Fig. 113), O®FEZ TH, M, =z
L CEAL S REEP.GERICE Y, 05~1.0com#ET 2, @FEZBEZAF 0L ) IZHE
BLT, ZT7—FILTUFEHICHEET2REZDBYUMEZMZ 5, OFYR&EL, LD
AHERIIEOBAHEFE ANT, HEETFaLH 1L TREKZACENZ S, 22 L
TEDH» VRO BEFERA TE S (Fig. 114), ® FHEORABRIEEZITH , QF RNV EH %
TTICRL, TxV > CEE#EE 3 ~ 4 81486 L 721 (Fig. 115), #MRVIFHAI L <l %
¥z 5,

MRS L T3, LEUEICHEDORRIZTH T2, YIF%ED Sucking 2805 YIk
Wik, HEFTLHRNORAKICESZ B,

T2, BEICIGLT04A%A >V THANLIRAFL L TN—IZ & BAEKERZTV
(EMEMBPCRAMRIIERYT 2) zoUkRERZzEEL 2D, RATIE, v—¥Fi
12 & 3 B#EHYZ Vaporization #4179

Fig. 114 Multiple punctures are made with Fig. 115 After the pathological sinus mucosa

the bone drill on the exposed canine are removed by the forceps or sucked
fossa bone. by the aspirating tip, the osteoplastic
A chisel or elevator are placed flap back into its original position.
beneath the osteoplastic flap and Finally, the labiogingival line incision
used carefully as a wedge fracturing is closed by silk sutures.

the superior attachment then raising
this bone flap.
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/ Osteoplastic antrostomy
Male |Female| Total | Rate
Good 11 12 23 56.1%
Fair 8 3 11 26.8%
Poor 4 2 6 14.6%
Unknown 0 1 1 2.4%
Total 23 18 41 |100.0%

Table. 4 Results of osteoplastic antrostomy.

AERIR | AL E I3, 41BN AT L ATk 3 UL EAE L 22z 20fl 2 BY B, B
FZHAM AR DT, BEBILHEmIIELIEZL 220, X BTERENL L, » DERKREK
DR % - 2BIOBEREIE, 56.1%, THYD, ZOMPXRIF26.8%, 13%414.6%, A8
2.4%EH 7 DR T RERMIIF ST 5 (Table. 4),
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2. MEET LERL —% —Fiif

Nd-YAG LASER irradiations using flexible fiberscope which was newly
developed by us were carried out in 26 cases with chronic sinusitis.

Sixteen cases of these patients as 61.5 % were markedly improved, 8 cases as
30.8 % were fairly improved and the remained ones showed to be not satisfactory.

This technique could be used as a new promising treatment for the patients
with chronic sinusitis and nasal polyp.

BRISEREBICHT 2RMAEFME L CIRICEN, ZoBic k2 BEREDEIEM
SN EREBRM~DRZDH 2, Lo L, B8R E I EERREICNT 2 N
DIGAIE, ESBMEICER2 B2, BFEEZ B LRI, 1ZEAEALILL WY,

N, BT A N—22—=T7EHOCF ML, WTEFOBAFMERE, £< 2
EAL N,

HiLbiL, TEDBMEEIBIERNIFIEIZIE, ML52DRTTLAX—2RFL, »o
FOMBERIEDYT 7% F B RTr— KX 70T T —L2lEd T 5 RIEBHR L EEKA
FEEFOBRMEL ) ATEL I E 2L L2, 2L T, Tk ) HERIEC
FMBEROOAEZBEL, ARNOB/NAROEL R > TREZ —BHEI LS TH
59 2k LIETH (Fig. 85)

—7, EEREELEERFMOBEGD SAEKRO 2K T, ANREESCHkI
EZRETLZLICL), HMEREFEFLLELHNLLL B nwI L 2M-72,

Fig. 116 Flexible fiberscope and fiberoptic laser transmission system.
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YAG —-LASER

Fig. 117 1) A mucosal incision of about 1.5cm long is made from the upper
site of the molar tooth laterally and the periosteum is elevated,
exposing the anterior osseous wall of the maxillary sinus.

2) A round fenestration with a diameter of 0.8 cm is performed
with bone drill using a perforating burr on the appropriate level
of the sinus wall as demonstrated on X-ray.

3) Through the hole, flexible fiberscopic observation on the sinus is
made and its pathological mucosa is vaporized by Nd-YAG LASER.

The closed natural ostium is vaporized transmaxillary by Nd-
YAG LASER surgery so that a middle meatus antrostomy is
accomplished widely.

4) Two silk sutures are used to close the mucosal incision.

Fig. 118 A scene of Nd-YAG LASER antrostomy using flexible fiberscope.
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Fig. 119 Histological findings of the pathological mucosa in chronic sinusitis
after Nd-YAG LASER irradiation using flexible fiberscope.

o Lo

ZZT, MEBKRONEKRE BWWE T2 ERRETFML 2 L ol ROK/NRO FHHREIZ L 2
HiEEBET L 72,
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6 mm, BES25ecmDL D, +) 28 (Fig. 116)) 2B% L, * 2 #E&ERER DS
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BlTh s,
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KOBFEEFT S,

4) RSB Z L — =TI 721%, 774/ N— 2R3 =724 AL, HEDKELZE
"y 5,

5) NA&-YAG LV —H—NF2—7%2 774 "—22—7RELVHAL, HOKEED
Vaporization 8 & HAB RO DK % #& ERRAIZETS 2 (Fig. 117, 118, 119),

ZDOBE, ShERIH L HEE T %46 AL ¢, Vaporization BEDFgmIC V2 & B,

6) HELIFBIZ#EA L CTTFMiE#k2 5,

12



7) WIIIFRA ER DT, R AAGFAIZLEE L

8 ) i DRAT R T, AR IE 215,

9) firfklz HIRO 2 HAEEZ TV, F2BITOBRERSICEDINT, 2774 W —
BEEPEHT 5, Fig 120 (2RI ERAER T, AMiZ Caldwell-Luc F17, A 134
75t % 17 > 72 B DB 2R T X MATRCh 2. A FSRIZE 0B 2 X L1
L7 ERNEE L TRl LN T D

BAEF Tl 200026f0Ic DT, AFMEIT-72, TDOFR, RIF61.5%, XX RAF
30.8%, AEET. 7% & 7 iR T N EBERAH TG 5415 (Table. 5),

EL B, Db NDIRMERIRNE RIS 2 T, RIBEREICIETEEH Y,

Fig. 120 Comparative X-ray studies on sinus healing after two kinds of sinus

operation.

X-ray film of number 1 shows pre-operative sinus figure. Number 2
indicates rentgenologic view at 20 days after pansinuectomy of the
left side. 3 displays it at 18 days after Nd-YAG LASER-antrostomy
of the right side in addition to sinus operation mentioned above, and
4 represents at over 180 days after both pansinuestomy and Nd-YAG
LASER-antrostomy. X-ray shows a dense shadow in the left
maxillary sinus but good pneumatization of the right sinus was seen.
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Antrostomy with YAG LASER

Male |Female| Total Rate
Good 13 3 16 61.5%
Fair 5 3 8 30.8%
Poor 2 0] 2 7.7%
Unknown 0] 0 0] 0%
Total 20 6 26 |100.0%

Table. 5 Results of Antrostomy with Nd-YAG LASER irradiation.

AAMMIMNMIMIII1IIIDHMGPGO_IOIH HH 00008038
A Y
N Caldwell Luc’s operation
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1970 N (] Osteoplastic antrostomy
EAntrostomy with
OTaE YAG LASER

MWW\

1975 N

0 10 20 30 40 50 60

Fig.121 Yearly changes of the sinus operations in our department from 1957
to 1983.
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pre-operation post-operation

Caldwell Luc’s
operation u §>
i
g

Osteoplastic
antrostomy
e —————le

YAG LASER-
antrostomy under
flexible fiberscopy

Fig. 122 Characteristic wounde healing of the sinus depend upon different
kindes of sinus operation such as Caldwell-Luc’s operation, osteoplastic
antrostomy and Nd-YAG LASER-antrostomy using flexible fiberscope.
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The air cleaner used for this research was developed from the combined
technology of corrugated type electrode air cleaner for automobiles and electrosta-
tically augmented air filter for ultra clean room.

The innovative filter equipped in this air cleaning system was developed by
the technical collaboration with DELBAGLUFTFILTER GMBH (West Germany).

This machine which was furnished at the patient’s residence was used in 11
cases with perennial nasal allergy.

Clinical effects for sneeze in these cases were assessed as excellent in 3 cases,
good in 4 cases and poor in 4 cases.

Additionally, relatively good responses for nasal discharge were also seen in
54.5 % of all the subjects.

STUVNX—DREZBIET 2121F, ME»SEBT 22, 222N E2RET 2200
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EHDARETH B,

—7, RLEMEI&ERSCa&E DIFEIC, TV AX—nB5 2 RET 2 BEI R 2]
HEINTWE, L7en’->7T, FRIE, Z0sDEAEDTFRERINGIC, FiEL EFTRE
» b DI HERA RIEIZ 2 59,

i, bilbill, ZOFEDHIC, 8TV AX—EFZHRIC, BEHEEICHLCHRES
N7 EREEZRE L, BERERNOHENS & ZNMALEEL Tw5, ZORKER, »i)
HBENEMRIBFLNTZDT, BHRAUTBIT SHEE BN

AIR CLEANING SYSTEM"_

WNTAMIIIATED I I

CLEAN AIR

AIR "H.ET
I’REFIITER
Traps larger particle s
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: HIGH EFFICI ENI}'I' SPECIAL FILTER
Collects charged particies, Once coliected,
the pollutants do not run of f this special filter,

Fig. 123 Schematic representation of new air cleaning system.
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Fig. 124 In order to evaluate clinical significance of air cleaner, a pilot

study on the effect of this machine were undertaken in 11 pa-
tients with nasal allergy.
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1. fhRMERREE EY

Effect of drugs, amines, and endotoxin on the mucociliary activity in guinea
pigs was investigated by the photoelectrical method in vivo. Salbutamol hemisulfate,
ipratropium bromide, ambroxol, tyloxapol, prostaglandin E2, 1% serotonin and
0.05% endotoxin of H. influenzae accelerated mucociliary activity, while 2 %
lidocaine HCI and 1% histamine diphosphate inhibited it. Leukotriene Cs did
not produce any significant changes, presumably because a great deal of endogenous
leukotriene Cs might have already been produced by operative invasion before
administration. Orciprenaline sulfate showed an accelerating effect and prednis-
olone a inhibiting effect, but neither of them was significant.

1IER & R DFHE & R ERSEE & 12, TEERRIORRH 2, Lo L, @K, En
RIFROEED? A LN EHI2LI 5T, MEESHO LN X IR Z OFIEES, S 5120
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I bbb iLL, BMEE 2RV EEEFEIC LY, in vivo THIE B EMHEEZ AIET 2 F
EAEMLL2, 22T, T IZTIE, MEEEEEICHT 2 BB DOV THRET L 728K
WEIRNRD,

BIZEE | ROERSME B RIS, ERYCE B L, metachronal wave (#iEiK) N5
57 v n—H¥%%, photodiode Tz, BRI WL L CRREBN T2 HiEkx A
72 (Fig.125), Z O#EEW DELERBIE DS D\ TIE, & 512, Bausch & Lombit
BTG microzoom SR & AT, JKEESORE & 100014 Dl Bl % % 1L L ILE M
T AL THRRIN, FhomElE, TV I—FICEI NIRRT EEL
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=72,

RIEEEE Fig. 1261, 2> 77 —WHKETICELT Y FREIZ2%) FAAL > %iE
TL7Z2BOREIC L 2 ERAEN I 2 BRFICREL 2L D TH B, EWk5109
#iix, WETHORL, ZL T, ST =27 FNUVT, BEED T VXD PL2IE
WEIND, REDHIBTEMEESL in vivo TEBRIVICAIELRL2FEELTEHATH L 2
tELHLT2, 22T, HEBRBKTHY 55 E YRS, Autacold D4 DL &I
BNAEBE T 2 ERNREWE, F2RERIEDHKE EDELETEESIN T E4 > 7
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Fig. 125 Block diagram of the experimental set up. The
variation in the light reflected from the illuminated
surface of the mucus blanket was detected and
transformed to electrical signals with the photodiode
through an operating microscope. In recording,
DC light source was used.
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NORMAL %2 /N,

( 16,0 Hz )
10 MINUTES AFTER DRIPPING 869 /MIN.
( 14,5 Hz )

Rttt

20 MINUTES AFTER DRIPPING 925 /MIN.
( 15.4 Hz )

JMWVWWWWWW\W/\WWMW”WW o 16.2 Hz

30 MINUTES AFTER DRIPPING 973 /mIN,
( 16.2 Hz ’

[}
8.4 20,3 bz
Fig. 126 Effect of 2% lidocaine HCl on mucociliary activity in
vivo. Lidocaine HCl was dripped on the tracheal mucosa
in guinea pig. The normal frequency was 962 waves/min.
(16.0 Hz). On power spectrum, the peak value was 16.4
Hz. 10 minutes after drug dripping, the peak moved to

the left, and thereafter recovered with time.

Ju
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EFFECT ON THE MUCOCILIARY ACTIVITY IN VIVO

effect drug amine the others

A R H———— — —

o lysozyme chloride % 0.1% histamine * 0.9% NaCl
N

Jl N=10) | diphosphate
stationary : ( ¥
| * leukotriene C, (N=10)
; ' (N=10) |

(N=9)

Table 6. Effect on the mucociliary activity in vivo.

Endotoxin: 0.05 mg/m! lipopolysaccharide from non-typable H.
influenzae.

Salbutamol hemisulfate 6 mg/ml, ipratropium bromide 0.67 mg/ml,
ambroxol 10 *mg/ml, 0.125% tyloxapol, prostaglandin E2100 ng,
orciprenaline sulfate 20 mg/ml, histamine-gammaglobulin (histamine
2 HCI 0.1 #g/ml, human serum gammaglobulin 8 mg/ml), lysozyme
chloride 30 mg/ml, leukotriene Cs 33.3 ng and prednisolone 10 mg/ml
were estimated. Each one drop of all drugs, amines and the
others were dripped on the tracheal mucosa in guinea pig.

NICHEIY P X o3, TSR L TR EREEEZ — @B Ic A BICIRET 2 2 &
»REN, Ly, —HATIE, = F Moo, WREEELL, TI7X PB4
F— FREWE 2R N RCIHFEREEKEZ ML T, bR Ik u otk
FTHIEDPHLENT WS, L72h» T, IO E#RIED—@EREIL, TS5 kot
=, ZOMDEIEEWEIC L 2ERAL 5 8B%3 NS, 72, —F, BEMICEST
EAENDRWEREZTE2ETIA > 7L > FHOBPFZICZ S F X o 2UEET 2 D
PHERT 72O IO B AR — BRI T L 72 B2 B 2L L TED, SRICEI N
TTRRD BRBEE N LI,
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2. ERMEISER
a) # B %

Sinusitis was experimentally induced in rabbits by injecting one m!/ of casitone
semi-liquid agar containing Staphylococcus aureus 209 P in the order of 107per ml
into rabbit’s bilateral paranasal sinuses (which had been sensitized with a 2.5%
concentration of a purified egg white albumin solution) through a percutaneous
route with a sterilized syringe. Two weeks after the last injection, the rabbits
were sacrificed and dissected. Light microscopic (LM) and scanning electron
microscopic (SEM) examination of pathomorphological changes in this experimental
model revealed that chronic inflammation developed in the mucous membranes of

a

the paranasal sinuses at a high incidence.

BISERFAEICET 2 ERIZBEICHN, BA, BEHFOEE»DHLH, EHRISHER
RIEND A=A 2L T2 EDOKRBIOMED B B, TOHP TLRICRIBELRD
BN ERE L TZMBEROOREL W LAZKENKE( b T(BbnEEZL
Nz, ZFEFZZOMEICRIES 2BV TERETLVEERLLZLNTH S,

MEHE A ORRIBPE A, Fig. 127 0a01< 2.5 BIWAT V7 2 > - £FHAR
WIS CEFRAEEATV, TN ZBRGHERNIC K L CRE—IUR % B8l &M B T 2
THEREALZZ, ZOF 8N DNTIXIBIFL L T DR TERZ#T L2, KIZL
FOMERAT 5 KR E BRPEERZICHLI0E/ ml OECTEHEEU A Y > EREL ml
AR FFEIC CHRBIRIECRAIC3MFEREAL 2, Zns% 2BM@AE L, BRIKE
KR ZBEE L 72, 272, BIFD back culture |2 THIE FAYICEH B 7H % 2L 72,

Arthus’ phenomenon
is found

T )

2.5% Egg-white albumin
1 ml s.c., 4 times
a week for 2 weeks;

2.5% Egg-white albumin
| ml bilateral intrasinusal
injection, 3 times a week

dorsal
for 2 weeks
Left for Bacteriological
2 weeks .
demonstration of e
Staph. aureus on Staph. aureus in Casitone
back culture semi-liquid agar
Sacrifice and collect specimens | ml, bilateral intrasinusal
for light and scanning electron inoculation on 3 alternate
microscopy days

Fig. 127 Schematic explanation of the method of experimentally inducing
sinusitis in rabbits.
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EERITIRICIE, BME AL 72— VBRI TICEBR L, BEIBIEC BT 2RI,
FEREME K D WLV 2 1T - 721%, KEIB L OEAES (SEM) Halk 2 5EL 72,

MRRE EHEfE2 ~3HHAL ) -S4, 27T L » ARESHE
HEFE»HBL, FAOTDORER, US5AEH SN, RRMICIIEEER ClieTn
B TRENEIZH N, BIBRERNICRITOEEL S S, RIS R FE R BRER
L, BRODAZENED Sz, MR CIIHMEIFERZEL, HARODEEI RS S
N7z IRIERT I RE S N - 72,

FEEAF R ClE, WEEHOSE, BIREE O ERRERB, BE CcoMEZMmRE,
IR s e TE, 1FREE A A 57z (Fig. 128), Z AUkt L CrEBEEE T3 pRMBa 0 Bahn & [ E
TOMBEIKEZVERTH > 72,

SEM L Cl3, EHEMERFNSE (Fig. 129), #iEMIB DA R S 1, BT M
BRDFES H7z, *BEBE Tl metachronal wave # T S i BR OB E N, M
FOREEEDVBRENTZ, TN5 2 FICHER & RABENEEIC L) RENHREN L
D HIEIZ type 1 ~IV & 4 D SEM type 1247 L, *FFEEE & EIEFERE & T type Al HHER
B 2 W8 L 72, Z &R, MR typel, IA%NTEA % Ao, Ziuox L CHIR
1912 Z | BRI 2 30O 72 WM ClL type IV 27 %<, BN LEL L UMK & E
R RERGHAL & DRIICER LB H 5 Z L #Eb L7z, £72, £ SEMtype & £ 6
EOFI R &1 L CAEL Twie,

Ptz &, RRTERIICEMERE 2 TR 2 8 8 1E RIFE % &3 DIEFEICIER

e & £y f oy 4 R
Fig. 128 Light microscopic findings in a case of the infected group.

The subepithelial layer is markedly infiltrated with round cells.
(H. E. stain, original magnification x 400)
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Fig.129 SEM image of a case of the infected group showing mucous attach-
ment over irregularly arranged cilia.
Bar indicates a length of 5 .

TAHZEICIIL 72, ZTHUIRMICIE2aC, BIEFENIC THIE % challenge & ¥ 5
TEIZk T, ARENFREL L CTRBEKRODOFAZEREZEL E 52, BL U semi-
liquid D 77 ¥ b > FEREEHIZT, —ENHBICEFEL 2HMBEORANE HNICHERET 5 2
LItk T, RIBMEANDEEZHEL, » oERMMICH ) REREZFRT 20
I 72D EeEZ b b, INHLNDEEL, b MEERISIERICITDIL 72 8 & ey
ETNEWELLRCDOAL LT, TOREZHPTL2—FEE LT, ZOGEFTRNIIH
FEINsLoLEbnsg,
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b)) T FFF %

Following the inoculation of nonviable Hemophilus influenzae and their
endotoxins into 22 rabbit sinus, morphological study was carried out using light
and electron microscope.

It revealed that initial vasodilation, increased permeability, edema and polymor-
phonuclear leucocyte infiltration were followed by macrophage, eosinophilic
leucocytes and plasma cell infiltration.

We found also sings of increased ciliogenesis of either respiratory or olfactory
epithelium in cases which were examined at one week.

BURISERTIE, A7V HEE, MAKE SECHBIN, NS5V EREE
ELTRIEICEGTAZ L ERBIN TS, —F, BISBERDORIFER T, HIZMEG
H20~40% b A LN T Wb, 72, TOL ) GHREFAOTEKEL, FEEICERLZ2Y,
SIRAPNERE R L T b b 0hiAd C %

CORBELEIREAOFRERBT 200, 4> 7 AT HEET W LIE, 20T
FFEXL o2V, blbnoOEBRNAISERE T MCEL 2 HET, FELZ,

REWEE L TE, 4> 70T FH type BOkL=) S IRSEE 1078/ ml % iiEhFE
REHUCFEL 2L DEHA W, 72, JICRISEABREL ) SBL72( > 7V HH
non-typable » 5T > F X > 2B L7224 (EHI0E/ml & 10°8/ml) #RHELZ,

HIZIE, RR22PI2 A7z, 27, IATALT7 > TEFEIEL, T 2RREHE
FUCKT LT, W77 2> 2350 ESRRE~NEAL T, Fo, AXEOFEMEEX % E
872 (Fig. 127 28R ), WEKOOMAEZHFL THZ: TH 3,

COKEET, A7 NI CHEEHBAERD 1.0mL, £33 > FFX BB 10ml %
WNERI TR L ) BB EREISEICZEREAL 72, EZREISIECIE, MBE L TREFER
H10ml DA EFEAL,

Bipiz 3 H, 7H, YHBICR> 77— VREFTICEZL, LB, BLUEHNICEHE
L7z,

FORER, 4> 7 NI FREKS 3 HENER TIE, EEToOHMm, Z#amEKDZF
BR 732, BTG A LNz, T2 EE T, MRAROEE YilEMRROEE,
Z LTINS HREEOBRK, FHERDEEIGD A 5172,

IR D LR S~ DBEERER & L T, ERMIBER L 58T 2 BR2% vy, 40D
B S ld, B WA E O OB W - THEHT 210 BE I e,

I, HFETHLN T WEHT L VCAMERD EE AN DB g e B b,

7 HEICIZ, BREMEKE, 3HBICHRL TEIEAL, »2%TL 72 EZKANKRDE)
Bicfbo-T, MEICIEI~7u0 77— %8fALNE L9105, 2L T, 14HHICIZ
ELICEREMIEKIIERL, PEROMEMI S T BICE 25 L 9107% 5 (Fig. 130),

U

o
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Fig.130 The change of infiltrating cells in the sinus mucosa after the

inoculation of killed bacteria.

Fig. 131 TEM figure of a evidence of Fig. 132 TEM figure of a evidence of
ciliogenesis in respiratory mucosa. ciliogenesis in olfactory mucosa.
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INLDOFFRIZ, LimSOFERICB T 2MBRICOSEL R —H%L TWwb

Zoo EEMmiaoEEz, 3 BE P RLEFE T, 7 8 BICIZEATC ciliogenesis #i E
R H A2 515 (Fig 131), & CICHBRD S » 7201, M EFICB W THHEGR L, &)
WEDH ESGI»BREINIZZ L TH 12 (Fig. 132) EFOBRMIFESRICES L T, IE

IS BBREE

IR R EGOICECTY, EEAGEERIL, 1ZIFFEKTH), ZOHEML
I= dose response #1172 (Fig. 133, 134, 135),

LI EDFEBRERIZA > 702 FED, ERSE SIEOKS I TR IR, FiEayig
EEGE2DE» )y, BERICEENZZ P XL D HUML2DRT, MERGEDTZRK
WZHT P> THnbIEERELTWS, FHUIFE, > F F X2 >hitrigger & % - C,
WRRDEEL, 7022 77T 4R uf 3 ) >DER, ZLTENLIZL 58N
ok, MEFEBMETTHEL &R IEBUCENZ ), FED REMERIG TR E 115

TrEEITRETLLDTHD,

‘ &
Fig. 133 SEM image in a case treated with Fig. 134 SEM image in a case treated with
endotoxin. endotoxin in a dese of high

concentration.

Fig. 135 SEM image of a evidence of
ciliogenesis in sinus mucosa after

inoculation of endotoxin.
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3. EYTrOvVILEEFEEDOTEME

Scanning electron microscopic observation on nasal mucosa after nasal spray
at one time/day for two weeks with the drugs such as decongestant, anesthetics,
lysozyme chloride, beclomethasone dipropionate and physiological saline solution
were carried out in 25 guinea pigs.

The characteristic changes of nasal mucosa ;bulging of cell surface, swelling
of microvilli, and destruction of cell membrane with some evidences of ciliary
damage, were markedly observed in the cases received the nasal spray of deconges-

tant as well as anesthetics.
No definite changes were found in either group sprayed with lysozyme or

beclomethasone group.

SIS D RIEEPBIS 3T 2R FHHEE - L ¢, FHEYD 2 7L -2 7 T4 ¥ —
Bk, BEERCTLIThIN TS, LaL, s EYDEREADEIZ DN T,
AHAVERRAICER L 2RI, e n

bitbils, =T7a Y WERICET 2 EBNEo—B s LT, BREICHT 2 S35
M2 7y —IC & begs, EHEMH (SEM) 0UICEZEL 72,

fgizizo s — L —RENLE Y F2OEE Az, BRI LTI, 4 BiEEE) KA
(XzmnAr), HEEAXL A271) > (0.05%F ), Xz (Nat+—

Fig. 136 SEM image of the maxillary turbinate of guinea pig after receiving
nasal spray with decongestant. Note a number of the non-ciliated
cells with plasma membrane rupture.
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Fig. 137 SEM figure of the maxillary turbinate of guinea pig following
treatment of nasal spray with anesthetics. There were some evidences
of the non-ciliated cells with surface denudation.

Fig. 138 SEM image of the maxillary turbinate of guinea pig which was

sprayed with Beclomethasone into the nose. No marked changes
of surface ultrastructure could be seen.



), W F—u (/4 F—2) AV, HRICIZEAEKZRY, SEFHHELZNLENS
L >, mlSMEIC14HE 181\, #H, 27 —I2T#H5 L7,

BT, &> 77— )VIERENREETICWEERE, FEBNEZMHEE, Mom SR e E
B SEM THRZEL 72,

ZOFER, Frrrna 7y —i&56)z, L CERERMEENDEEIRLSET
H-72 (Fig.136), T b b, #MEOHEMENELIN, B, MIERL L OEREFEEDON
BRER L, MAREREREIEZ EAYEIZE R NI, 2, XL u AL DR TL BB, B
ETI3H - 7208, (HEFEREO R AL 172 (Fig. 137),

—7J, Na+—% (Fig.138) /4 F—2 27V —0fITId, EEOBEESRIIL{, E
BB CEAREBEZ 2L Tz, X (SN0 F—RRE R L OMMEY R ) B
(v by RITFEIINEL, 2OFHL Twb0 T, BikL QIR ERICTEL "M%

A

e LIS 250 H 2, BRRMICLE TP L ALX—, /B0 BEICIE, EEICHER
HEZEDH - T B

EZAT, BREWEREILZD80%LL By, BERK T T o v#ksiTy, Lad
ZOMPEREL T d e, EEFEFOLET 77— FHRETHL2IZEIN TS, L
b, A7V —ERESE LT3, REnENHEAS.3%, KEMKEH61.6%, WEHA
35.4%, ZOMiE > TBY, —H, 27 I7AF—TRIAEWL L 2T o4 FEIAT72~76
%L, \ZRMEETECFRAEIN TR Z E LB LRI h - 72,

/ﬁ\@@%%ﬁ’cci, KA MR R ERRELR L, 2 BIRD SRS % L CRBERY
A bT, MEMICLEELZRLTZ 2L, LT, ZNLEHYN A 7L —F
L, 2o THBLECEESEEZ, JHMEL, »OBIESR 2 L) BIFREZ U
EBITIELHNEE, BEBICHL T, BRELZZT OV ILVEEEITEICHL
HDHNET, FEFIIIG L 72 @Y e BRI R T L RIFEED)ICLTw
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4. WIASESEMREOESTEE

Glycoconjugates in human, monkey and cat nasal mucosa were performed
histochemically.
With PAS-AB and HID-AB method at light microscopic level, numerous

sulfomucin in goblet cells lining surface epithelium were observed. Little amount
of sulfomucin of mucous cells in monkey nasal mucosa was found compared with
that in the cat nasal mucosa.

The glycoconjugates of serous cells may compose from almost neutral glyco-
protein.

By electron microscopic cytochemistry, the secretory granules of glycoprotein
stained with PA-TCH-SP method could be classified into four types in the serous
cells and into three types in the mucous cells.

REIS IR BT 2 EAMER—IZ, EEN, H5VI3ERGEMCEELEE AT 2
Tk, REDEWNTH S,

L2, SOEIEEEEY, SWEIC L 2R HOMEL S, AMWEOBRELZAATZL DI
FRAEV, FZTC, T ZOMEMELT, 23, Y, b FOSKEEZNRE LT,
BEWEE DML AR L 1T 72,

HMRAFE  NRIE, EFERI 3L (KE2~4kg), EFEHEYFILEIE (KE7 ~ 9kg)
D EEN SR B L SR SHEBRE TR 21T - 72 B ORI A206] TH 5,

JEEARYICIZ, HE 445, Alcian blue PAS (AB-PAS) 45, &#k2 7 2 > -AB (HID
-AB) Rt E1T-572,

Fig. 139 Monkey nasal mucosa. Goblet cells and mucous cells are stained
in black or blue colors, whereas serous cells are little stained with
HID-AB.



Fig. 140 Monkey sinus mucosa. Almost goblet cells lining epithelium are
stained in black with HID-AB. Serous cells are little stained.

Table. 7 Histochemical findings of nasal mucosa.

histlogical site PAS AB HID
2
'E goblet cell 3~4 4 4
2 | mucous acini 3~4 3~4 2~3
g serous acini 0~1 0~1 0~1
5 IS
% , | goblet cell 1~2 2 2
s E mucous acini - — -
? | serous acini - — —
&
é goblet cell 0~1 3 3
>
':% goblet cell 2~3 4 4
. :’ mucous acini 2~3 3~4 2~3
E g serous acini 1~2 0~1 0~1
% o
= |, | goblet cell 1~2 | 2~3 | 2~3
E mucous acini 1~2 | 2~3 2~3
? | serous acini 1~2 | 0~11)0~1
>
&E goblet cell 1~2 | 3~4 | 3~4
S '_Z mucous acini 2~3 4 4
@ | serous acini 1~2 0~1 0~1
o

Staining was graded on a scale of 0 to 4 from

unstained to maximal intensity.

EHHA 22, periodic acid-thio-
carbo-hydrazide-silver proteinate
(PA-TCH-SP) %4 EfKiZ, HID
B L Wdialyzed iron (DI) & 4fs
EARIZDOWT, TEM TBEL 7,

RiEEELR  Fig:139 13 L &%G
B HID-AB &t R o—#THh
), Fig.140 [3[E L < ¥ LRI & ks
BEORGRERROMBHITH L, %
LT, M85, Rt &E) &
BN ICEARGHEIZ, Table. 712 LT
BN THb,

SREREIEIC BT, AR, AR
MO mME D & LI R &M &
DZFWIZELC, 22D, P ToAaF
EZNKR LT HBEICHHL T
2o T RLF I 4 VARG
LT, 72, 2K TF 2 IME
DEEIEAD A L1, oML F >
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(3 & O ICHIB B R RO BB R I 'L T 5, ‘

ZOEKRTIE, BEED, WFE2 L 0REE RWICZT, ERGEOFE-BFE L CHFE
T EDERZIFERNICL, BISEE 34K, B>l IELHET 22 & 25H<
TELTW5,

7z, BRI CHEL 25E, YL, B R TR, ST OLAF Y E RNKRLAF L DFEE
AVFHEIE T LI, PToLF oS CHFEL TR, 23 TIEZDFRAED, 2L
RAF>ThHotz, 2N X, 23T, WEEEL GO RBOEREEED, £ MOV
NEl, BOBRLSPRETEEL TWAZ ExERL VLY,

Mz T, ZANKRLF I, KMETORMEIC LIRS0, Mo FIcL) B8
A, &Ik b T, BRREEAROP T, ERISEGEMINZN SIS FEL T
DOV TH - 72, MESCEYOMIE, 7 L THEEEREE~ ORI 2l 7 & %
FEZHEE, TOBEMIIE - 72BN DA 5 E DI EBRIR G,

&2 AHT, MHBEILFER TEM A TlIEMMiaon sk gt (Fig 141) Llytic, #
FERLWMAMEICI S 2 A HERHEEAFER & N2 (Fig. 142), Tk ) HrRIz, &<
RAREOREMFEE CL DEFICHEINL ), TNHLDEAMEIZMEOHHKE T
DIE & FRICBERL, TNETNOEEEZEITT 2DICKVICEILDERBEL L > Twb
ZEWBIGENT D, 5, ZOHE CHOENMFIRE»BERNESTH DL I &I

Fig. 141 Nasal surface epithelium in monkey. The goblet cells contain type
I mucous granules with a meshwork of heavily stained material and
type I granules with dense, homogenous and finely particles. The
plasmalemma of the cilia is stained lightly with PA-TCH-SP.
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Fig. 142 Ciliated cell in monkey nasal mucosa. The surface of the apical
plasmalemma stains moderately, except for the tips of microvilli,
which are strongly reactive. PA-TCH-SP stain.
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5. [EBMHED/ S =2 -0y

Paraneurons in the airway epithelia of cat and lovebird were observed by
scanning and transmission electron microscopies.

They were divided into two different types ; those with number of microvillous
projections on the cell surface and those with abandant and variable numbers of
dense granules in the bottom of the cytoplasm.

SOBIX, WAL SERSEE T eI LB EEE R EA TS, LT, S
R b DA ERBR BT L ClE, L > XMk BREEE L & 0T 72 1K
BFfEIEERE CHEL T2, L2 Lad's, ZTNbh, Wk d#FTRMT 2213, 47
LY+ L D3z sldnz v, <o, JOEhE BRI BT 425 MAE para-
neuron (/X7 =a2—w ) & ZOHERRICET 2HFRIE, IF, Lo L XDHIZONL
W) DERTH B,

bitbius, B%, BPOFEMTELZH.GIZ, X7 =2 —n > DMRE L Z DRI DWW
THRBLTCER, 22T, e/ PBENTE T =2 —0 BT 5 SEM, LU TEM
BB T 52 LICT 5,

AP RERIE L T, BlMEREICE S L 2EROBI Mo 8lEZ S ne, £o
Ml FRmEIC X, B L oRERoOMEZEES A SN, BREZEICERT 2N T =2

> & Bbnd (Fig 143),
Fig. 144 13, Y 2 — = VHREKEMAEXICEBIT S, T7=2—o> % LT, M2

Fig. 143 SEM image of paraneuron-like cell in the cat subglottic epithelium.
Microvillous projections on the cell surface were found.



Fig. 144 TEM image of paraneuron in the lovebird bronchiolar epithelium.
A lot of vesicles in the bottom of the cytoplasm could be observed.

Fig. 145 TEM image of paraneuron in the lovebird bronchiolar epithelium.
Arrow indicates nerve ending.

HPWEEZEL, RERNIZEHD/NNER ZEA TV, Bhild, HENORFEICT N,
ZNDEZEIF50~130nm KTH b,

Core D kE &, EFHEE, haloDBEEL LIT—FEL Twie\w, BERIIKBEFICHAE L
Twah, &I, KTEICEICBES NS, £ LT, Zo@EofMlgnkifiziy, LiE
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NEURONS AND PARANEURONS

Glycoprotein

Fig. 146 Representative members forming the secretory complexes in the
granules of neurons and paraneurons (left). The members are separated
when released from the cell by exocytosis (right). (by Fujita, T. 1983)

L ISR R D A EH 5N S Z L h % (Fig. 145),

L72h» T, ZOEOMILIE, TERE TREICHWERINSL 7 v o3 > 85I R AREF
HErDERA %R > TnwbDA T, MICERELZAERFIEEZHE-> Thdin s B bl
5,

Kirkeby %13, /LTy b ORI TEEICHFRENFF R ML R L, MRIEBEE & DR
DEwziwml Twb, BEFIZ, HBENSWSR Gastro-Entereo-Pancreatic (GEP)
Endocrin System ICB8$ 2 #B30FZEh 505 F D, IF, 37 =2 —u > DMEZRIBL 72,
ZFHIC LB, /T =a—uwid, BiALE —a—u s SEIEIN T WYY, 2HE, R,
R#OE T, =2—v> tIBOURLZET 2MIORKTH 2,

INLOMIL, BEOEBMREZET L, EWEEAREL T, BELZRETS
THE2ET 20T, —HOKEMILTH 2 ERIBFICHNSWMITH L EEZ LN TV,
B SRR Clx, w4A B, "RANR, wRiERL, SOEORITFMEL &Y, oS
—a—0>OHBEIZAEINES LT3 (Fig 146), £ 72, #&iTl, Substance P <°
VIP MrEWE E L THEBEZED TWENT, TNH EDEFE2L L/ 7 =2 —0 > Dt
SITARENL DD H D,

SE0BEINZMIEL, ZoBaIcs 3 r2MBEAET2LnEEbNS, ZL T,
R E CICKRMAREZCHEIITIEICALILS Z &5, BASLERIEN L & RBrDfm
AR RIS 2 417 5 mechanoreceptor X° chemoreceptor DEEN 2 > T w2 LN E B
HbNd, TBEDHR XA ZT— 2 ZARHEER S 5ICIIRIAKEED M C, EE» DMWY %%
FIZHE L CT0d 2 LidgE T,
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6. BEMELR EEFRRAHYE

The effect of indomethacin on fibroblast proliferation derived from human
nasal polyp was investigated with tissue culture. The multiplication of fibroblasts
was inhibited by indomethacin in a dose of 50 #g/ml, and no increase of fibroblasts
was observed by this drug in a dose of over 100 pg/mi. It was suggested that
indomethacin may inhibit the growth of human nasal mucosal fibroblasts and
clinically expect possible efficacies of the treatment for patients with nasal polyps.

A2 20E, T27XFBARAT—FDORTHA 70t X5 r—ERE@WTH
5PGEEZTHEL, MAEEHEZATLIZ ML T WD, M2 T, AWEIZIZHHE
FHIBL D IATE & Mt T B EHDA LN E Z L LHL2ICENTWE, —F, bitbililE
PRI B IE R DREIRGEC BE O— N AEREFIC PGRLT M5 L Twa 5L w24
b2~V TR S LTk,

ZITC, BREDPOREEELCMMESFMIEEACT 4> P2 DMBEIREICE L1TT
I DOWTREL 72,

RERFE L FMAICHIS L o HEEL BEME S, 7)) — > X FHNTPBS 2 Tk,
Ce—LINTHYWT S, £LC, #1X1mmPOMEA %2 ToORE L 28EEZBRNICEL T,
AL 72, EBicid, #AEEIORBEOMIEEH W2, 4> F A 22 > D50 png/ml,
100 g/ mis 200 pg/ml D FIEM, 72, FBBEWIC Z 02 LRIB O SRS ML & %
&, MR 2 ERL, > r— Vv NTEEL, 2L C, 1HH, 2HH, 3HH, 4

X10°
60

50 -
40 A

30

cells/ml

20~

10 1

] ¥ T 1
0 1 2 3 4 days
Fig. 147 Growth inhibition by indomethacin in fibroblasts from nasal polyp.
O—QO, control ; @—@®, 50 ng/ml of indomethacin; A—A, 100 ug/ml
of indomethacin; A—A, 200 #g/ml of indomethacin. FEach point
represents the mean value of 3 incubations.
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HEIC&S »—VINOMakz BE L 72, BEEROZHEIT 3 B BICITY, ERBIED tri-
plicate TiTh 7z,

RIEEEE  Fig 14712, ZFBERA > F 252> Lig#EFMInn s & DR E Lo
L7223 DTHB, 50pug/minA > F XS ERTIZ, 2> bo— LT, MiarshE
DIFNIE L TH 5725, 100 pg/ml & 200 pg/ml D% 513, RHEFAILO RFE % BHE
SISl 72, Db Z &K, 4 > B A Z o oy MR MR ) BG4 0 9 2 BEIx, SH
ERND—i18FE T PG RWELMAI SNG4 LdT 2 &2 mE L Tnwb, &EEFICHT
AR AZL U HE, DL SEURBOBFREN LIRS MBI YEFTE
230X Bbnsd, BE, BRL L TEZOBEEMREZERL T30, hicizsazhz L
DL D7 e,

KIS, RROFERE L ERBEMETIC, #F2 R CRER ETH#HEER 258,
77 2 _EIZE %, Eagle’s minimum Essential Medium (MEM) (2474 1iE % g L 72
BEAEET, BERRTMZ 2 L)1l TEHL2E, RO 7 ZMTELSEHRL T
(@ =X F x>/ "—DPRW), AEZERMEGE TICBET 2L & L ICHmEIZREL 2, 5E
123 ~7 BATW, ZOMMENEMNZ F o> N—NIZTENERL T, ZOHELBE 72,
Fig. 148 12 Ambroxol (4 3V )Ls3>) 10 pg/ml D¥%5#, HEFEME LEMARIC BT 2%
L% 16 mm BB THOE ERF L 2 &— 22 Th 5, BEED2EMEORIKTIX, EAIRS
#izlx, WERICHL CRRERAEL CHERL, Mo gWtErAsns, 72, i
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Fig. 148 Demonstrable cinematograms of the phase contrast microscopic images
of the cultured ciliated epithelium obtained from the rabbit trachea.
Photogram A shows a control of the ciliated epithelium and B indicates
it after administration of Ambroxol in a dose of 10 ug/ml.

There are marked looseness of the intercellular spaces and increased
signs of the secretion in goblet cells as shown in a white arrow.
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7 . Biorheometer DBHRAR

It has been understood that the airway fluid is similar to property of non-
Newtonian flow and closely related to the pathophysiological condition of the
airway.

A new apparatus called Biorheometer was constructed based on the principles
of plate-viscometry and oscillation-viscometry for measuring the viscoelasticity of
the fluid collected from the airway.

The apparatus made it is possible to measure the thread-forming ability, yield
value and stress relaxation time of the airway fluid simultaneously with its

viscoelasticity.

Preliminary application of this machine for different types of the fluid proved
to be promising and is expected to provide the physical parameters of the airway
fluid pathology.
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IREIDOMARZEZBET 5 2 & TEIZHHMEIRET I IR 5,

Fig. 149 3 IRIREOFMBNMEA —7 2 A v 023 -7 L VL 2L D TH B, &
BCH b HBIREICHEL T, ZOES—7I3EHBTHAL2ICEY, ZbHI3FRE
TOMMEDRREICIERFIL Twie, 72, =2— b rREISDWEEL, BEEIREOHE
ERFRIC TR BT 205, E=a— bR ENLIE, HE Y- 3FHED
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Za— b URARTIE, EREENICENE N, 2L TENDHAICET 220 %I
F14EFIEERT (stress relaxation time) &\ 9, THNL LA AL WELTINSE —>DD

free borax glycerin

saline egg white

saliva (artificial) xylocaine jelly

Fig. 149 Comparison of viscoelasticity in the defferent subsances.
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T R— I —Th B,
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kDL iz, bitbiidkA% L 72 Biorheometer 13, 5B O WIRN 7 Mok 2 &, 8)
DETMD LT 2 2 LD WRETH 2, BRICHI? KRCICHFES NS,

A stop the elevation

)\

force

1 min. o
xylocaine jelly

egg white

saliva (artificial)

Fig. 150 Demonstrable curves measured stress relaxation time in the different

substances.
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Fig. 151 Comparison of each spinnability in the different subjects.

144



Mucosal pathology of the upper airway was studied histochemically and bioche-

mically in order to elucidate the biosynthetic mechanism in the mucous membrane

and cellular responses to acute or chronic airway inflammation.

On the basis of the results obtained, some physical examinations for exact
diagnosis of the nasal lesions, with non-invasive and much more accurate techniques

in clinical practice being most desirable, and their treatments from a pathobioche-

mical viewpoint were investigated.
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el 72, ZOBRE, ZR-CIHENICHT 272002 EHT L2720 THE, Ly
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