Symposium : £510[E&KE S WPFFES 109

FL®IC

Bz, 19274 Eyermann? 23 &b
FEMPAOEEMZER L TR, & - Bk
REOZELBETOIRE, BB LT
BOWTEEREED—D2THBY, LirLl, B
FeHESh -5 BT HRZEECERENT
W LHIEENRIIRZ TH > Too BINIERE R
BEBEERHE LT 50TY, TENMBEZIIT
DT LI BB TR, £ 2 TR TILRK
DR A KT w5 EH A Bitcinz, b
fet Bl CIERE o e BRUATIER o T & B AR D
WTHERT L7,

1 WREHLVFHE

1) fERZEAI

BBV E L E T 5 BEEAIREREE
FEIBM: B % B\ To, {8 3K dithiothreitol
(DTT), ethylenediaminetetraacetic acid tetra-
sodium salt (EDTA), serratio peptidase (SP),
propylene glycol (PG), urea I X OV E L
-C Hanks ¥ (Hanks’ balanced salt solution)
AT,

2) HEXAREMEDORE

BiT1561% 3 F139°0 5 BRI 5 & 3R A D R e
SKEETRITZLEL, &bMEIOEWE
Err R ORBELE LTUT OB AW
foo HFEHIOWRER, ©1L 10, 100, 250 mM
DTT, @1, 10, 100, 250 mM EDTA, 30. 001,

0.01, 0.1, 0.25% SP, @0.01, 0.1, 1, 10%
PG, ®1, 10, 100 mM, 1M urea TH -7z,
3) EEILE & 8 Rk & DR
2) CHEIE Lic & FEA © B EEAEE % A
WTHT OB 21T -7, B1T2061% 104132
—orRG Y, ET06EEORD5ES5L,
HBSS /LFR:, EDTA jpEzE, PG jLBE:, SP
TS X O urea SUIRFFE L, FA-fBDO104]
B DR D 2545 L, HBSS Uiy L o DTT
MBRBE L Uiz, BB TR %
REIZE(E, B AUERREREIC R\ C R Mg o
i, B hERMRo TSR, BHERAOKK
AFRER S X O Gtk o\ THRR A L,
4) TEMMIE

Juhn Tym-Tap® %/ L CRE X b EHER
FIERE U 1z B % K 3R FNC T40~100f5 R L,
BUCAFRECELSCEML, SP QML 37
°C, F DR 4°C T, BTE2) Ti 1 R
¥4 3) Tk 1, 3, 6FERHE L7 cytospin
2 (Shandon Southern #) O % v F i F 4 Vo3
— RN FREHT 3040 & Hanks ¥ 200 ¢l %2 A
#, 1200 rpm TLOGHEIEOEHE L, HEK 10
SREBREIEIRE 5 4 b oo F AP RAERTL,
1000£% R T20MHEF » ¥ g% L7- (Fig. 1), Table
10X 511 HEN% ) OFHMas, FRE
R, FWBHTOE, BHEARAOERE, 10006545
FoOBERL LA 1mmd M7 b o Zffakz
HELI,

Key words: Cytology, Nasal secretions, Dithiothreitol, Cytocentrifugation, Mucolytic agents, Chronic

sinusitis

SEKRPELE RRERER

Therapeutic Research wvol. 11 no. 9 1990

315(3059)



110

Symposium : £510[E 585 WH%E 2

Collection of nasal secretion
(Juhn Tym-Tap®)

Dilution (40~100 times) & Mix

Diluted sample (30 pf) plus HBSS (200p!)

Cytocentrifugation (1200 rpm for 10 min)

Total & differential cell count

Incubation (1, 3, 6 hrs)

Wright-Giemsa stain

Fig. 1 Method
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Table 1 Calculation of the number of cells

per mm?

Number of cells per cubic mm=A.B.D2/C.E2?

9aQw >

=

=60.68 (A-B)

: mean cell count per field (1000 x )
: dilution factor for the sample
: amount of the diluted sample (30 pl)

: dianeter of the sedimented area on the

slide (6.4 mm)

: diameter of the oil immersion field

(0. 15 mm)

Table 2 Effect of various drug concentration on the total cell count
of nasal secretion
Drug ﬁiﬁgﬁ Total cell count per cu mm
DTT AmM) | (10mM)* | (100mM) | (250 mM)
1 115171 128156 12617 10528
2 24272 30340 24272 18227
3 4126 8010 607 419
EDTA AmM) | (10mM)* | (100mM) | (250 mM)
4 5340 4126 364 607
5 11530 13141 1214 485
6 7767 19418 850 485
FG (0.01%) ©.12)* (1% 10%)
7 169419 263108 143205 154612
8 45874 52185 46117 46845
9 11408 22816 10680 15777
SP (0.001%) | (0.01%)* 0.1%) (0.25%)
10 32282 73301 23301 16262
11 16990 22573 3641 7282
12 16990 21602 18204 16505
Urea (1 mM) (10 mM)* | (100 mM) aM)
13 28156 26699 24272 11408
14 58738 94418 80340 21845
15 6311 8010 6553 2670

DTT: dithiothreitol, EDTA: ethylenediaminetetraacetic acid tetrasodium

salt, PG: propylene glycol, SP: serratio peptidase

* Most effective concentration of each drug
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O : Hanks’ balanced salt solution
® : Urea

A : Propylene glycol
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Fig, 2 Chucges 9f uymber of cells /in i : Ethylenediaminetetraacetic acid tetrasodium salt
mucopurulent nasal secretions as /L :Serratio peptidase
a function of incubation time L 1 3 | 1 ! !
(A, n=10; B, n=10) 1 3 6
* $<0.05, ** p<0.01, differences S'OF B
within each group in comparison C'.)QL -
with the value at 1 hour of incuba- :a
tion; yort
T p<<0.05, Tt p<0.01, differences 4.5 [ O : Hanks' balanced salt solution
within each group in comparison :L u :]I)ithiothre‘itol : , 3
with the value at 3 hours of in- 1 b 6

cubaion.
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Incubation time (hrs)

0.01% SP, 10 mM urea LIEFE TIT 3 KR
X O 6 REfEC 1 BRERAME th LA B MR K
A 1Li (Fig. 2A), —7F, 10mM DTT jp
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Fig. 3 Number of cells in mucopurulent nasal secretions at 1, 3, and 6 hours after
treatment with drugs (A, n=10; B, n=10)
(D : Hanks’ balanced salt solution, (2 : ethylenediaminetetraacetic acid tetraso-

dium salt, @) : serratio peptidase, @ : propylene glycol, ® : urea, ® : dithioth-
reitol. Values are expressed as the mean+1 SEM. * p<<0. 05, ** p<0. 01, signifi-

cantly different from the value for HBSS—treated group.
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Fig. 4 Percent of each cell in mucopurulent nasal secretions at 1, 3, and 6
hours after treatment with drugs (r=10)
Values are expressed as the mean+1SEM. * $<0.05, significantly
different from the value for HBSS-treated group.

1

Fig. 5 Photomicrographs of smear of mucopurulent nasal se-
cretion from patient with chronic sinusitis. HBSS: Mass
of mucus strands is seen in Hanks’ balanced salt solution—
treated group. DTT: Many neutrophils are seen, with a
few mucus strands in the background. (Wright-Giemsa
% 400)
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Fig. 6 Structure of mucus and action of mucolytic agen's (From “Respiratory
Pharmacology and Therapeutics” by Irwin Ziment, W.B. Saunders

Company, 1978).

FENZERW O RSB ORRTH D L\
bh T2, SEFEM LERFF +— 13
#lchsr DIT IEERAMO S-S KGaxhH
L, #v— r8HICHBH EDTAZ ALY &4
dvEkFr— MeTAHEZER LD, PGS urea
KFEA A VRS EREET I EIRLD, T
EBASMEHE TH % SP 1L EHEAD naked
peptide »EHSMETHZ LR LD, HEROK:
MR ET E®2 EERT5Y,
Liebermanh 12 % in vitro “CEEMEVEER & B
WA 1R 2 DR RRI CAOE L, Bk K
R L feo BEASBEFT FICRHEER
iz, EDTA (3JBEMBRCHEI D H, urea (X
3M P _ETidrhte, IBEREROW TR T R
Bic, Fio, FA— AVBEFNIRMREE & RERE
PR ZBR BN D o 72Dy, PG IREhREL I h
st LTCWhB, Tt in vitro TRLIBIHTH
LMW REENL & + — Bl DTT & N-
acetylcysteine “¢, DTT % acetylcystein X §

320(3064) Therapeutic Research

KR (1~100 mM) TN ZREH D L
bhT v pL®, Kpfgecix DTT MHEE &
SP MMIREEH I b BRI MR R A R L,

KR IREE AV CRIEMKR Y B R, B—1t
LAz 1T - oflig & LT, BEREOWT
pancreatin!®, trypsin!®  SP® 735 b, HhHEEF
Bygi oW Tit DTTI) polyethylene glycol?
BHh, B7LULF—BTICOWT N-acetyl-
cysteine® 7r F23% 5, Elierzer & Sadél® (irh
HFSEE o fiazc s\, DTT(1~10 mM)
PROEHTH ol EH|EL T %, APRT
3 A ERE BT % 10 mM DTT AER-C
v, HBSS JUEEfC i L MR OB B £ R
BohT, fhoRFANBERC L MREAE R
Zhsoiz,

E RS RF O MR E I oW TS, pan-
creatin, trypsin, urea “Tiaf < 15,1, SP (¥ 30~
60 AU TR & A & 78 <P,
glycol, DTT, N-acetylcystein CILFED b

polyethylene

vol. 11 no. 9 1990



\{\17,18)& %hfb\éé,le,lﬂo 2':5:[‘9%1‘4) HBSS
wiERE, DTT AR, PG QERTIX1~3
R o 7E A IRl VX M R I ZE ki 7 <,
Z O D FEFI IR FE T3 Fel B R fifig o
W F X Mo &L, T
SP MEBFECUL, MR L 1 BB
JABD ZRCET LT\, 2hiZ SPicX 5
EEHRTOBHEEOKERELEEL b h 5%, PG
& urea ZEBEEIEA S0, DTT (14w
FHELRVE VbR TW5Y, KPR T,
SP ALBEREC LI LiE MIEE o BT 38D b e
23, C I EUC R B 7 BRI 3R B e s
OTC.O

Bascom 51® T EEHEA DG AM IO\ TF
A — VBF[TH % acetyleysteine LI EH & 4L
HRTEIT & DRI EN 2 E & RL T 5B,
AWrFecd DTT upEl HBSS BB L o
MR Btk D EIRD btk - e,
F75dob, 10mM DTT i3 fb3RANC H LA L)
TEHRBRIER 2B 5 2 L CE, Bitdiila
o MER B R& e olez b XD, &
EH e Ui 3 O ClR B H O R 2 IR X 15
e E BRI %17 5 O Ui Mk S 1R
tEzZ2bNhA,

¥ & O

FEHE DR 2 (KT X 2 % FHlw B TiE
Bl BB R O EEBEMMRE 2 TV, &
DiEREB,

1) E¥frhpas: DTT B2 Hanks
BB L OMCEBEEIRED DR o7
25, LKA G Hanks JWAFEC M
LERBRETERLE,

2) BitthERAEoE S = DTT Qe
& Hanks JAERRE X o R K5 O RER M
BN TERDILD - T,

3) DTT IFE Hanks J BB e UKL
WOFEN DL, BIFRiaf g GE
BLZERARETH -7z,

BEXY, BoEERNMIEZ T W THiH
HEE, MRS OERETLFEMLT 20

Therapeutic Research wvol. 11 no. 9 1990

Symposium : #10[E15E 5 W2 115

% 10mM DTT %8 - BAIL, 4°C 16
BIME LB ELES B THD Z LR
iz,

X Ak

1) Eyermann CH: Nasal manifestations of
allergy. Ann Otol Rhinol Larygol 36: 808-815,
1927

2) Bryan MP, Bryan WTK: Cytologic diagnosis
in allergic disorders. Otolaryngol Clin North Am
7: 637-666, 1974

3) WARR Iy  BtERRLRTOPE; 1.
€T FARTFE—COFE BAEE 75
841-848, 1982

4) Wong J, Hawke M: The cytopathology of
middle ear effusions (a new technique). J
Otolaryngol 12: 356-360, 1983

5) Whitmore EL, Hochberg F, Wolfson L et al:
Quantitative cytocentrifugation in the evalu-
ation of cerebrospinal fluid. Acta Cytologica 25:
454, 1981

6) Chodosh S, Zaccheo CW, Segal MS: I.
preliminary differential counts in chronic
bronchitis. Am Rev Respir Dis 85: 635-648, 1962

7) Lim DJ, Lewis DM, Schram JL et al: Otitis
media with effusion; cytological and micro-
biological correlates. Arch Otolaryngol 105:
404-412, 1979

8) Ziment I: Respiratory pharmacology and
therapeutics. pp 41-104, WB Saunders Com-
pany, Philadelphia, 1978

9) wWHA: KRESWORBEE, KEZF6:
405-417, 1984

10) Mg HE—=0s  BHAIREALRT OB T,
B ORBERERC JETd L-v 2574 4 v =
FAEBIEORE. F EEK 81: 909-915,
1988

11) Lieberman J: Measurement of sputum visco-
sity in a cone-plate viscometer; I, An
evaluation of mucolytic agents in vitro. Am
Rev Respir Dis 97: 662-672, 1968

12) Lieberman J: In vitro evaluation of the mu-
colytic action of urea. JAMA 202: 694-696,

321(3065)



116  Symposium : F10EIKES WH LS

1967 16) WA MEsIEH © BEPSHSARFH serratio peptidase
13) Hirsch SR, Zastrow JE, Kory RC: Sputum BT B R B & RO 5T, R

liquefying agents; a comparative in vitro eva~ %3 7 15-21, 1985

luation. J Lab Clin Med T74: 346-353, 1969 17) Elierzer N, Sadé J: Biochemical chara-
14) Rawlins GA: Cytologic examination of sputum cterization of middle ear effusion. Ann Otol

in relation to its macroscopic purulence. [ Rhinol Laryngol 81: 394-400, 1972

Clin Path 8: 114-116, 1955 18) Bascom R, Wachs M, Naclerio RM et al:

15)

Farber SM, Pharr SL, Wood DA et al: The
mucolytic and digestive action of trypsin in
the preparation of sputum for cytologic study.
Science 117: 687-690, 1953

Basophil influx occurs after nasal antigen
challenge; effects of topical corticosteroid
treatmemt. J Allergy Clin Immunol 81: 580-

589, 1988

Quantitative Cytology of Nasal Secretions

Hwa Sik Lee, Yuichi Majima and Yasuo Sakakura
Department of Otorhinolaryngology, Mie University School of Medicine

The purpose of this study was to investigate a simple, practical technique for
the liquefying of the sticky mucus elements within nasal secretions, and to identify
and count of the cells contained quantitatively. The subjects used in this study were
mucopurulent nasal mucus from patients with chronic sinusitis. The following agents
in varying concentrations were added to the nasal mucus, and were compared for
their mucus-liquefying effect determined by the count, the population and the staining
characteristics of the cells in nasal secretions: dithiothreitol (DTT), ethylenediamine-
tetraacetic acid tetrasodium salt(EDTA), propylene glycol(PG), serratio peptidase(SP),
urea and Hanks’ balanced salt solution (HBSS). HBSS was used as a control. For
quantitative cytologic analysis smears were prepared from drug-treated nasal secre-
tions with the use of a cytocentrifuge, and Wright-Giemsa stain was used on the
obtained smears.

The results indicate that 10 mM DTT is most effective for quantitative cytololgic

study of mucopurulent nasal secretions.

322(3066) Therapeutic Research wvol. 11 no. 9 1990



