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The production of interferon gamma by natural killer(NK) cells and
proportion of NK cells in peripheral blood mononuclear cells in patients with
severe bronchial asthma

Eun-Mi Chun, Mi-Sun Kim, Yoon-Hae Chang*, Sung-Sook Park** and Young-Joo Cho
Ewha Womans University College of Medicine, Ewha Womans Medical Research Center
Department of Internal Medicine, MizMedi Hospital*, Chunchun Medical Center**

Background and objective : The natural killer (NK) cells which play an important role in
defense immune system are supposed to be involved in the pathogenesis of bronchial asthma.
The goal of this study is to analyze the role of NK cells in the pathogenesis of bronchial
asthma by examining the proportion of NK cells in peripheral blood mononucler cells
(PBMCs) and production of interferon gamma (IFN-7) in NK cells between normal group
and asthmatic group. ’

Methods : Ten patients with moderate to severe persistent asthma sensitive to house dust
mite were enrolled as asthmatic group. PBMCs were activated by 12-0-tetracanoylphorbol-13-
acetate (TPA) and calcium inonophore for 18 hours, Surface CD3 and CD56 antigens with
intracytoplasmic IFN-7 staining were performed simultaneously and the results were analyzed
by three color flow cytometer.

Results : The percentage of CD56° positive NK cells in PBMCs from asthma group was
lower compared to control group (154%39% vs 19.8+45%). However, There was no
signficant difference of IFN- 7 production in CD56" NK cells between two groups (30.3£3.9%
vs 259+58%, p)0.05). IFN-7producing CD3" T cells were significantly higher in asthma
group compared with normal control group (36.3+1.8% vs 284+5.7%. p<0.05). The ratio of
TNK cells expressing both CD56 and CD3 was not different between asthma group and
control group (4.7+14 % vs 59%1.8%, p<0.05).
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Conclusion : The results suggest that aggravation of asthma symptoms in severe asthma
may be caused partly by decrease in NK cells, The increased production of IFN-y in
asthma patients suggest that IFN-¥ may function as inflammatory cytokine.

Key words : NK cells, Intracytoplasmic IFN- 7, severe asthma
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Table 1. Clinical characteristics of subjects

Age
(year) FEV1(%) IgE(IU/ml)

Asthma group 306 804%152 265.5%65.8*
Control group 29+8 953%£10.2 133%95

*

p €0.05: statistical significance vs. control
FEV,: forced expiratory volume for 1 second,
% of predicted value for age and height
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o H{AIA AEFEE 1 X10/mIE 24st]
B® A EE 5%9| fetal calf serum (Gibco,
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o] H7}d IMDM¥IA] (Gibco, USA)AA 5%
COz 95% air®] wig7]elA wiFatct. o™
polyclonal activator® 12-0-tetracanoylphorbol
-13-acetate (TPA) (Sigma,USA.) ¢} calci-
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Fig. 1. Kinetics of induction of IFN-7 in CD3"
T cells after activation with TPA +calcium iono-
phore,

Values are mean + SEM of three experiments
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CD3g Wdslc AED M9 (gating) 319
AIZW IFN-y 7} 342 ueg BAs A
IFN-y & A4slE CD3'AZEE #xzolA
363+18%2 AANZRFO 284+57%0°] n
& oA S AR (p<0.05) (Fig. 2).
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Fig. 2. Surface expression of CD3 and intracyto-
plasmic (IC) expression of IFN-y on lymphocy-
tes from bronchial asthma and normal control
after activation. Contour plots represent fluores-
cence intensity of IC- IFN-r and surface CD3,

R4 area indicate IC- IFN- ¥ expressing CD3*
T cells

Histograms represent IC expression of IFN-y
on CD3™ T cells.

(A)Bronchial asthma

(B)Normal control

2. NK Mz 30 TNK MiZe| H|g X MEH
Z IFN-7 23
NK M= (CD56") = flow cytometer 4 CD
560] okstA LEEE AE (CD56Y™) ¢} &7
Yeld= ME (CD56™M 2 Jelton ns
NK MEZE EFA7)7] 98l B% Moz
A5k CD56 M X 2] ZxFolae] )
< A FAFAA 154+39%2 Y279
19.8+4.5%°) WSk A Jelgdth (p<0.05,
Table 2). CD3%} CD56& E% Wash= Ax
€ TNK A¥2 A4l 1 ujgs 243 s

AT 2ol 2zt 47+14%, 59+18%2
I /@ )zt AUt (Table 2).
IFN-7 € A4 CDS6" M XM= 23
il 247t 30.3+3.9%. 25.9+58% 2 2
B2 F 2 vEE dHE AT ANeu
T 2 HFANE fIF ol wAHHR
%Atk ( p=0.06, Table 3, Fig. 3). MW
IFN-7 & A48te TNK MHEE @zlzdA
4481149% 2 BAUIZF9] 30.0+£8.2%1 W
3 folshAl F7kElo] AUATH (p<0.05) (Table 3).
AEW IL-48 s AZE 1%olHE Ho
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Table 2. Composition of subsets of CD3'T
cells, CDS6'NK cells, and CD3*, CD56° TNK
cells among the peripheral lymphocytes and
large lymphocytes,

CD3”
CD56"(%)

Asthma group 68.3+59 154+3.9* 47+14

CD3%(%) CD56"(%)

Control group 768478 198+45 59+18

* p < 0.05 : statistical significance vs. control

Table 3. Expression of intracytoplasmic IFN-
Y in CD3', CD56" and CD3*, CD56"* cells

CD3"
CD56* (%)

Asthma group 36.3+1.8% 303+39 448+149*

CD3"(%) CD56%(%)

Control group 284457 259+58 303+82

* p <0.05 : statistical significane vs. control
% of IFN-r expressing cells (intracytoplasmic

IFN-7y positive cells)

3. IFN-7 Mk gjmZ3o) 2

IFN-y & Asl= HXghg A9t CD3
S} CD569 wdL AMEHF A3 grre
CD3* THEZSW (56%) tuhgol CD3%
CD56€ FAlol Wds= TNK (19%) AEZ=Z
IFN-7 &) FQAAANEE CD3* M Eo)x|gh
CD56%F @&@3h= NK Al ®XR = CD563} CD3
€ SAld ¥Eete MET A ooz 3
23 IFN-7 A E9} (Fig, 4).
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(A)

(B)
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Fig. 3. Surface expression of CD56 and
intracytoplasmic (IC) expression of IFN-y on
lymphocytes from bronchial asthma and normal

control after activation.

Contour plots represent fluorescence intensity
of IC-IFN-7 and surface CD56

R3 area indicate IC- IFN-7 expressing CD56"%
NK cells

Histograms represent IC expression of IFN-7
on CD56" NK cells.

(A)Bronchial asthma
(B)Normal controls

56 % 19%

CD56.

Fig. 4. Analysis of intracytoplasmic (IC)-IFN-y
expressing lymphocytes from bronchial asthma
after  activation. Contour  plots  represent
fluorescence intensity of surface CD3 and surface

CD56 from gated IC-IFN-y positive cells
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