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dithiothreitol 0.1% (Sputalysin 10%: CALBIO-
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7M1 Ee& FAE Mgt a4 vjuedE
A8 Goerge $'%o] AAIY ol FHE o83t %
ZI A 2 BAESIch
WA % 71g]R] = [ 3.95 - (0.0151 Xage(years))]
Xheight(cm)
oJ=}:9% 7JHA = [2.93 - (0.0072 Xage(years))]
X height(cm)
7) BH B4
FAH 7L unpaired t-test, Pearson’s
correlation 22 3 em, pgtel 0.057¢d WHE &
% Aoz HAsch

- "
1. C&ERe) &y

FEAY FAFE AMEE 7ER] HAA@2 509 F
gabE 28W(56%), olabs 22%(44%)01n dHE
¥ 1948 72A7AH e BEdye 409+13.1
Aqd, Z1#A @A@ake 25 aFdA9d =%
71BA AA@R F 33404 wlolEN A HaA 174
oA olEHA Haloln AU HAgAte gigich
Py H3n 37 #45S 85.7%19.1% A3(80%°)4
459, 60-80%; 5, AT 7194 M FH7|%e 8
JolltiTable 1). £3 &7 AP L FAe] A
¥ gl O4E dddEE ojgoe g4 498 o
oz FEAY HAE Al E w48 BN
Agg AHE + dich

2. fEUEEM A
F 5099 F=AE AAME A0 A3tlA A
e W, Age AL 27 BEEIH6A, 12%), ¥

Table 1. Demographic Data of Study Subjects
and the Response of Inhalation of
Hyperosmolar Saline

Number of patients(male:female) 50 (28:22)

Non-~atopic/Atopic/Occupational 33:17:0
asthmatics

Mean age(yrs}{(£5.D) 409+13.1(19-72)

Mean duration of asthma(yrs) 8

Mean baseline PEFR(%)"(+S.D)
1% of predicted value -

857+19.1
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Fig. 1. Quality of induced sputum{(n=50),

Table 2. Mean Induction Time of Expectoration
according to Sputum Quality

Sputum Quality(n=50) Mean induction time (min.)

Uninterpretable(n=6) 173
Poor{(n=8) 10.0
Fair and Good(n=36) 9.1
Total(n=50) 10.2£52

Table 3. Induction Time of Expectoration after
Inhalation of Hypertonic Saline Solution

Time(min.) Case(n=50)
0-15 7
6 - 10 26
11 - 15 ' 11
16 - 20 3
21 - 25 1
26 - 30 2

2(8al, 16%), S5 (174, 34%), +(194, 38%)°}
AtHFig. 1). AguEAEdlE HF 10BHE 48
Hon, Age ol BEEsRI TN BF A
SEAol 74E 2d ZFHTable 2). F3Aol3
A fEATY 4T HFu &L 385%0I0T
(Fig. 2). 234 444948 Fdstesed B %
(4590), AE9) AFEE0A), T8 EHPGA) A=
Eug 248 345 $aE UK Table 4). 3
ARFE A3 FrlS0] ZaHRA 4 A$E 23
A46%)q o™, ZAAEe Hm ¥ K49 HF
BEEE 4%0190 D 20% 014 AT ASE SeldA
BEHY o] F ool AP ZFLAIE 58
AAE Fustn e SRAE Y F 2471

38.5
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Fig. 2. Differential counts of inflammatory cells in
induced sputum.

Table 4. Symptoms of Patients During Inha-
lation of Hypertonic Saline Solution

Symptoms Case(n) (%)
Salty taste 45 90
Mild sore throat 30 60
Mild chest discomfort 5 10
Dyspnea’ 1 2

*:Dyspnea was immediately subsided by inhalation
of bronchodilator

Table 5. Distribution of Fall in PEFR(%) after
Hyperosmolar Saline Inhalation

Mean fall in
M 0, q,
Fall in PEFR(%) Case(n) (%) PEFR(%)(Range)
Not fall in PEFR 23 46 0.0 :
0-20 2 4 2.7%4.2( 0.8-19.3)
> 20 5 10 24.4%35(225-30.0)
Total 50 100  4.3%10.3(0.8-30.0)

Table 6. Distribution of Eosionphil(%) in In-

duced Sputum
Eosinophil(%6) Case(n) (96)
< 5 3 6.8
5-10 . 6 136
11 - 50 16 36.4
> 50 19 432

33 HUAHTable 5). Fr=HAGH 4T &l
109018} 4= 9 2n, 50%°18% A+= 19
ool A AFHUTHTable 6).
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Fig. 3. Comparison of eosinophil count in induced sputum according to the degree of methacholine

PCx(left), serum IgE(middle) and TEC(right).

3. XA 24T HIEY G5 & ST,
PCxit, WA & IgEt N D BI|FH/e
ABTAH

Z oiAEa s0ddAe] HE FEARW AT
vl &2 385%c1%len, A" FHA A8 HE 17
Yoo} methacholine F¥AHE Al3g o= o
A8z F 284d0ldt ol T PCwpatel 0.075mg/ml
ol A 2.0mg/ml ©l318l 154(53.6%)9 H7 =4
shy FARE &S 423%0°l%3, 2mg/ml o4l
13e)(46.4%)91 = 324%°ldch F el F=A
shll AR Hlg9] 9ulglis atele RAHP>0.05).
£ ¥4 2 IgE @ AT A$t 38,
Wy WA F IgERE 81821U/mIYch ¥4 % IgE
Zrol 400IU/ml wwtel 2590(65.8%)9] Bt KA
W AT H] &L 43.1% 24 400IU/ml o]4<] 134
(34.29%)8 Hu HFEAYH ST Bi8(39.4%)7
oujglE 2ol vetlx] E#ckp>0.05). ¥F F
ZAPFE &Y ASE 424508, HF ¥F F
FATFE 401.2/mm°yk. 8F F TSI} 500/
mm*7] k) 29¢1(69.0%), 500/mm’el4d 139(31.0%)
o #HE HFEAYH FTAF HE&S ZHE 34.8%,
498%2A M2zoh gmlglE AtolE dEhA R

Table 7. Eosionphil(%4) in Induced Sputum and
Baseline PEFR according to Etiologic
Classification of Asthma

Asthma Case(n) eosionphil(%)" PEFR(%)"
Non-atopic 33 391171 857%17.8
Atopic 17 379%20.2 83.1x195
" p<0.05

tHp>0.05)(Fig. 3). tid@atE Hale] Hlefl wet
vlolEv4 9 olEgA Hez FHIAUE W, F
AW W T4 g 2 Hu 3 #4547
el dejles o]zt gItHp>0.05KTable 7). &
dfoM= 83 & IgEgte] F7HEel wet 238
FEAGN Z4b7 vl go] A AL BIAT
oegle AaaAE Jehxe 28cHr=013). 1
2132 PCoftel F7hgolme}l fFraghy 4 v E
of ZAdgn ¥F F TATFI Frtgelue =
Ay 4T W&o Frishe FEE JEeY,
Ztzbe] 74 9oy AUBAE HolAe #ut
(r=0.18, r=0.22)(Fig. 4).
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Fig. 4. Distribution of induced sputum eosinophil percentage according to the changes of serum

IgE(left), PCx(middle) and TEC(right).
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= Abstract =

Induced Sputum Study Via Inhalation of
Hyperosmolar Saline to Investigate
Airway Inflammation in Asthma
~ Method of Induced Sputum Study and
Examination of Inflammatory Cells -

Suck Min Kang, M.D,, Chul Woo Kim, M.D.
Joong Won Park, M.D. and Chun Soo Hong, M.D.

Department of Internal Medicine, Yonsei University
College of Medicine, Seoul, Korea

Objectives : From asymptomatic asthmatic pati-
ents unable to produce sputum spontaneously, we
performed a non-invasive method obtaining sputum
via inhalation of ultrsonically nebulised hyperosmolar
saline(3%) which provides a way to investigate
airway inflammation. And we also evaluated the
effectiveness of the ultrasonic nebulizer in these
patients.

Methods : 50 asymptomatic patients unable to
produce sputum spontaneously inhaled a hyper-
osmolar saline via an Ultrasonic nebulizer to induce
sputum. We examined the quality of the sputum,
total cell counts and differential cell counts of
eosinophil after sputum processing.

Results :

1) The quality of the sputum was uninterpretable

(12%), poor(16%); fair(34%); good(38%), repectively.
The mean induction time of expectoration was about
10 minutes.

2) The most common complaint was of a salty
taste(45 cases). The mean fall in peak expiratory
flow rate during inhalation of saline was 4.0% and
the fall more than 20% was observed in 5 cases.

3) The mean eosinophil percent in induced sputum
was 385%. The mean value of the total IgE and
total peripheral eosinophil count was 8182 IU/ml,
401.2/mm® respectively.

4) There were no relationships between the
sputum eosinophil count(%) and both the total IgE
and the PCx(r=0.13, r=0.18). There was also an
insignificant correlation between the sputum eosino-
phil count(%) and the total peripheral eosinophil
count(r=0.22).

Conclusion : We find that there are many eosi-
nophils within induced sputum via inhalation of
ultrsonically nebulised hyperosmolar saline from
asymptomatic asthmatic patients unable to produce
sputum spontaneously, Therefore we suggest that an
induced sputum study via inhalation of hyperosmolar
saline is useful to determine a patient's status of
airway inflammation.

Key Words : Hyperosmolar saline, Induced sputum,
Bronchial asthma
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