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Abstract -
lymphocytes.
process. In this study, the author performed flowcytometric analysis of CD69 expression on
eosinophils obtained from the bronchoalveolar lavage fluid (BALF), pleural effusion, or
peripheral blood (PB) of various patients. Whatever the diseases were, lung eosinophils

The activation antigen, CD69, has been shown to be expressed on activated
CD69 has also been shown to be associated with the signal transduction

obtained from BALF or pleural effusion expressed significant levels of CD69, whereas most
PB eosinophils did not express CD69. Further, CD69 expression was induced on PB
eosinophils by the activation of interleukin-3 (IL-3), IL-5, granulocyte macrophage colony
stimulating factor (GM-CSF), interferon-@ (IFN-«) and phorbol myristate acetate (PMA),
but platelet activating factor (PAF) did not induce CD69 expression. CD69 expression
induced by IL-3 or GM-CSF was in a dose and time dependent manner. The expression
could be induced significantly at low concentration of 10 pg/ml and was detected after
stimulation for two hours. These findings suggest that CD69 expressions are restricted to
local eosinophils, and that local eosinophils may stand at a different activating state from

PB eosinophils.
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(HES) 2 #il5s5 BALF & 7k & R ERE LT, [PEaERis
SURBLUNOEB TR TAE: 16, > =—7v v
REGRRE © 101, SRECAE @ 161, #EFetREMERZ @ 3 4,
FrafF—>RA 1 14D25 BALF %, 6 #I(BERE
Bg @ 36, WbE: 14, MOBECERGZS @ 160, BRI :
161D 55 Bg7k 2 AL 7 (Table 1).

BALF BB Z & K KEXZHA Y v 2 2 T-10G+ Y
YRR, R EMEEOR S RMCETOBERIELTIC Y =
vy I L, WHEABEAEK 50 ml OEA &L BN E % 3 @, 5
150 ml 7o 7. B o 07 BALF % B ¥ — ¥ CIE8, ¥
WaERER, 'L OQ50G, 4°C, 10 98D, Ex 0.1
% sodium azide, 2 % FCS & 75 BEFRe 4 T A ¥ /k
(calcium magnesium free phosphate buffered saline,
PBS(—))Hiciilt S ¥ . Jok & MR, s
BREFR LI, ZO—MCBEEREFER L May-
Griinwald-Giemsa #ta 2TV IS E L2 BEL 7. ~
) VIR I0ml Ik 3% 5+ 2 b 5 4% PBS

Table 1. Characteristics of the patients

PB BALF PE

Case Disease Sex Age (yr) WBC (/uD Eos (%) Eos (%) Eos (%)
1 EP M 62 11,600 14 69 ND
2 EP F 39 5,700 32 11 ND
3 EP M 22 16,200 47 57 ND
4 EP F 36 8,600 36 20 ND
5 EP M 74 9,500 29 37 ND
6 EP M 54 7,300 14 42 ND
7 EP F 42 11,600 23 87 ND
8 HES M 58 8,500 29 12 15
9 HES F 46 18,600 47 34 12
10 LC M 65 6,100 5 10 ND
11 SjS F 70 5,900 8 6 ND
12 PSS F 60 5,800 1 1 ND
13 IIP M 54 4,800 2 6 ND
14 IIP M 52 4,400 1 2 ND
15 IIP M 67 9,900 7 3 ND
16 SAR M 20 5,600 4 1 ND
17 SP F 32 8,300 4 ND 38
18 SP M 73 6,200 3 ND 20
19 SP F 43 12,100 6 ND 65
20 LC M 43 29,100 7 ND 5
21 BP M 48 21,000 2 ND 6
22 MP F 26 10,100 2 ND 14

Abbreviation : PB; Peripheral blood, BALF ; bronchoalveolar lavage fluid, PE; pleural effusion, EP ; eosino-
philic pneumonia, HES ; hypereosinophilic syndrome, LC ; lung cancer, SjS ; Sjogren’s syndrome, PSS ; progres-
sive systemic sclerosis, IIP ; idiopathic interstitial pneumonia, SAR ; sarcoidosis, SP ; spontaneous pneumothor-
ax, BP; bacillogenic pneumonia, MP ; measles pneumonia, ND ; not determined.
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KHCOs, 0.37 % EDTA-2Na, PH7. )% HAWTEAT
HARIMBR A R Rk & L.
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7219, F7ad B Percoll K % Hanks W CHIR L THE
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2) BHElk X OBEER

fiE U 7o 308X cycloheximide, propidium iodide
(PI)(Sigma Chemical, St. Louis, MO) ; recombinant
interleukin-2(thIL-2) GEEF 3R B E, XKD .
recombinant human granulocyte colony stimulating
factor¢thG-CSF) (44 8L3E, D) ; rhIL-3, rhIL-5,

rhIL-6, recombinant human granulocyte macrophage

human

colony stimulating factor(rthGM - CSF) (Genzyme,
Boston, MA) ; recombinant human interferon «-2 a
(rhIFN-a) R HSE, kB ; RPMI-1640(Gibco BRL,
Grand Island, NY) ; Lymphoprep(Nycomed, Nor-
way) ; dextran T 500, Percoll(Pharmacia, Sweden)
fetal calf serum(FCS), phorbol 12-myristate 13-ace-
tate(PMA), platelet activating factor(PAF), sodium
azide(F1EH# 2, K BR) ; fluorescein isothiocyanate
(FITO#Z# Leu-23 = 7 7 » —F Agifk, FITC &=
v+ m — LHIK, phycoerythrin(PE)#Zz% Leu-11¢c € /
7 v —F LHi{E(Becton Dickinson Immunocytometry
Systems, San Jose, CA)ZF M\ /e, 7w —%A b 2 b
Yy — D JEIE & f#EH & i FACScan, CONSORT 30
software(Becton Dickinson Immunocytometry Sys-
tems, San Jose, CA)#{FH L 7-.
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Befki3 & 3~ v 2 ME CHBRWTREISHLICE 7 »
vy ¥ v 7 Licth, PEE# Leu-11 $144(CD16) & FITC
i Leu-23 H14A(CD6D D 5 X FITCE# = v b m
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Fig. 1. The method for flow cytometric analysis.
Panels show bivariate distribution of the
forward and side scatter intensities of periph-
eral blood leukocytes. Different cell clusters
were identified on the display. The live gate
(rectangle) was set to the granulocyte cluster
comprising of eosinophils and neutrophils.
The flourescence intensities of only live
gated cells were measured. The lower panel
is an illustration of the upper panel. FSC;
forward scatter. SSC; side scatter. E;
eosinophils. N ; neutrophils. L ; lymphocytes.
M ; monocytes.
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Fig. 2. The method for flow cytometric analysis.
Panels (A) and (B) show fluorescence bivar-
iate distribution of granulocytes. The ana-
lyse gate was set on CD16 negative cell clus-
ter. Then the histgram of gated cells’ fluores-
cence intensity was obtained by the gated
flow cytometric analysis. (C) CD69 positive
cell rate was calculated from the histgram of
control FITC and that of CD69 FITC.
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Fig. 3. Representative histogram for CD69 expres-
sion (solid line) of peripheral blood eosino-
phils in a normal healthy individual. The
fluorescence intensity of control antibody is
also shown (dotted line). The solid line and
the dotted line show the just same histgram.
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Fig. 4. Representative histograms for CD69 expres-
sion (solid line) of peripheral blood (A) or
BALF (B) eosinophils in the patient with EP
(Case 6). The control histograms are also
shown (dotted line).
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TIXRMMIFBRERIZ S CD69 FLUR DT e RE 4 B
nicFig. 6-0). ThbHHFBRESHRET KT 5HFR
B Lo CD69 HUERBEOFERER L (Fig. D.
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Fig. 5. Representative histograms for CD69 expres-
sion (solid line) of normodense or hypodense
eosinophils in the patient with EP (Case 6).
The control histograms are also shown (dot-
ted line).

122



IPEEERIC 351 2 EMEAEHUR CDEIDFEEL

Case 8
(HES)

97.8 % (A)

122 NE)
(B)
- 97.9%
()]
o)
=
-
C
©
0 T T T T T
122 1@l 1g2 1a3

Pleural effusion

126 % (©)

Peripheral blood

Fig. 6. Representative histograms for CD69 expres-
sion (solid line) of BALF (A), pleural (B) or
peripheral blood (C) eosinophils, in the
patient with HES (Case 8). The control
histograms are also shown (dotted line).

CD69 HLR DFEH A 2% b i (Fig. 8, 9, 10).
2) in vitro IFERERRIMIC X %5 CD69 DHE,
FAFFBRECFEET 5 CD69 HiR M Y v Bk & Mg
HFEEROEMC I D RILL 5 5008 5 kT 57

(233)

%

100 (
50
e EP
o HES
Peripheral BALF Pleural
blood effusion

Fig. 7. CD69 positive cell rate of peripheral blood,
BALF or pleural eosinophils in eosinophilic
patients.

EP; eosinophilic pneumonia, HES; hyper-
eosinophilic syndrome.

Bz, CD69 HIREZFE L T WEE A SRR i FER
& B\ Cin vitro RIESER 1T - 7o, FERIXPMA &
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(Fig. 12). BFE D kinetics TIXHIE 2 RERI% 0 B
CHRBLRA LR, #10 K T @ E plateau 1o ¥ L -
(Fig. 13). A A KBHESE cycloheximide @ #f fic X
D GM-CSF i X 2 R EFEFH X —FIF i
(Fig. 14). F7.EERAEFEQEHFFROIC X 508 T
b BE AR MFEAER I CD69 DFRENFE I i,

% %=

CD69 HUR LY v ~BRIEMEALPUR & L THIB R TH D,
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HINTWAB. U VB in vitro FIE SRR CRIB 1
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SERIEMIR & S Th, FoRBEEH -7
RNA &5« EHERANEL IR T35, T-B Ml
TUHR » =4 + —< = v « phorbol myristate acetate
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Fig. 8. Representative histograms for CD69 expression (solid line) of peripheral
blood, BALF or pleural eosinophils in non-eosinophilic patients with IIP (Case
13) or SP (Case 17). The control histograms are also shown (dotted line).
IIP ; idiopathic interstitial pneumonia, SP ; spontaneous pneumothorax.
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Fig. 9. CD69 positive cell rate of peripheral blood

and BALF eosinophils in non-eosinophilic
patients.
IIP; idiopathic interstitial pneumonia, PSS ;
progressive systemic sclerosis, LC; lung can-
cer, SjS; Sjogren’s syndrome, SAR; sar-
coidosis.
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Fig. 10. CD69 positive cell rate of peripheral blood
and pleural eosinophils in non-eosinophilic
patients.

SP; spontaneous pneumothorax, BP ; bacil-
logenic pneumonia, LC; lung cancer, MP;
measles pneumonia.
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antibody dependent cell mediated cytotoxicity
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FA3O39230 5 T B PAF 12 X A RB i1k CD69 HiE
DHEBFITE > FEIT, CDEIFUROFEEAFE
BRIMEREERD B EE bRl Fir, V)V ABRTHR
HEE&h B0 LA, protein kinase C (PKC)
activator T#H % PMA 1= X 5 iFBER 0 #l3 < 3 CD69
AREL, FBRCE TS PKCEMN LY 7 F AT
RENFEINBE L Z EARBENK. T IFN-a T
S REUEAFENL LI, R [FN-a OIFFEERIEMAL
ERREbIhTE LT, S5 IFN-« OFBERCKT 5
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* 7 7 v OEERIWC X 5 IFEEEk o IL-3 + GM-CSF &
EREEREFDAF—+ 7 514 VIEREIC X 5B RIEENE
RERREZh, WEHSHRBCRE L CHFERER Ml
N=t Vv 7 ARBEELTCHLY A 21 v ESIWT 5
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Fig. 11. Effects of cytokines, PAF or PMA on the induction of CD69 expression on peripheral blood
eosinophils. Eosinophils were cultured for 6 hr with IL-3 (10 ng/ml), IL-5 (100 ng/ml), GM-CSF (10
ng/mb), PAF (100 ng/mD), PMA (4 ng/ml), IFN-a (10000 U/mD), IL-2 (100 U/ml), IL-6 (100 U/ml)
or G-CSF (100 U/ml). Representative histograms for CD69 expression after culture with various
reagents (solid line) or medium alone (dotted line).
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Fig. 12. CD69 expression on peripheral blood eosinophils after culture for 6 hr with a concentration range of
IL-3, GM-CSF or IL-5. The concentration of cytokine is shown on a log scale, for example, —12
shows 1X107'%. The results are presented as means *+ SD of three experiments.
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Fig. 13. CD69 expression on peripheral blood eosino-

phils after various periods in culture with IL

-3 at 10 ng/ml.
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Fig. 14. The fluorescence intensity of CD69 expres-
sion of eosinophils after stimulation with
GM-CSF (10 ng/ml) for 6 hr in the absence
(solid line) or presence (broken line) of
cycloheximide (5X10-*M). The control
histogram is also shown (dotted line).
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