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Abstract To investigate whether human recombinant interferon-gamma (hrlFN%') is capable
of inhibiting the antigen-induced eosinophil infiltration into the airways of the patients with al-
lergic bronchial asthma, ten atopic asthmatic subjects were underwent an initial bronchoscopy
when the hrIFNY plus dust mite were instilled into a subsegment of the lingula or right middle
lobe and diluent plus dust mite were instilled into a subsegment of the opposite lung (middle
lobe, orlingula). The second bronchoscopy was performed 24 h later, and bronchial mucosa
from each treated sites were taken separately. Immunohistochemical technique was used to eval-
uate the presence of eosinophils and some subsets of T lymphocytes including CD4 , CD8 and
CD25 cells. Immunostaining revealed decreases in the numbers of total eosinophils (BMK-13

cells, P < 0.01), CD4 lymphocytes ( P < 0.01) and CD25 cells (P < 0.05) from IFNY
treated biopsies compared with control biopsies. However, no difference was observed in the
numbers of CD& cells. Locally administered hrIFN¥ could prevent the antigen-induced
eosinophil recruitment into the asthmatic airways by inhibiting CD4 T cell infiltration as well
as T cell activation. These results suggest that hr[FNY may be of value in obtaining clinical im-
provement in asthmatics.
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Interferongamma ( IFN ) is an immunomodu~ Th2 lymphocyte proliferation and function''. These

observations suggest a potential role for IFNY in

treatment of allergic diseases. Our previous study
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has demonstrated that IFNY could prevent antigen—

induced eosinophils recruitment into the airway of

Guangxi Sciences, Vol. 4 No.2, May 1997



sensitized mouse accompanied by a decrement of lev—
els of interleukin ( IL) -5 with a dose-related re—
sponsem. Our results suggested that IFNY might
be of value in treating atopic bronchial asthma in
humans. We performed the present study toinvesti—
gate the effect of human recombinant (hr) IFN¥ on
the eosinophil infiltration of the airways by antigen
instillation topically in the patients with mild aller-—

gic asthma.
1 Materials and Methods

1. 1 Subjects

10 nonsmoking asthmatics (6 males, 4 fe-
males; 19 to 49 year of age), who fulfilled the crite-
ria for a diagnosis of asthma as defined by The Res—
piratory Branch of Chinese Medical Association in
1992 were enrolled in this study. All patients had
mild atopic asthma, with baseline FEV1 greater than
T0% of predicted value, requiring only intermittent
use of inhaled32—agonists. Each patient had a posi—
tive skin prick test responses to dust mite and /or
one or more other aeroallergens, but none was re-
ceived either corticosteroids medication or other im-
munotherapy in 3 months.
1. 2 Fiberoptic Bronchoscopy

Subjects were premedicated with 0.5 mg at-
ropine subcutaneously. Oxygen at 4 L./min was giv—
en via nasal cannula throughout the procedure. Af-
ter the nose and throat were anesthetized with a top—
ical lidocaine spray, a fiberoptic brochosocope of
Olympus model BF 1T20 was inserted into the low—
er aitways. Local anesthesia was supplemented with
2 lidocaine. An IFNY treatment was performed
by instilling 1: 5000 dust mite 1 mL ( Shanghai
Xudong Haipu Pharma. Ltd. )plus hrIFN¥ 1. X 10
U (dissolved in 5 mL normal saline, obtained from
Zhuhai Lizhu Pharma.
the lingula or right middle lobe. A control procedure

Lid. ) into a subsegment of

was performed by instilling I: 5000 dust mite 1 mL
plus 5 mL nommal saline into a subsegment of the
opposite lung (middle lobe, or lingula). 24 h later,
a second bronchoscopy was carried out when Olym-
pus alligator forceps ( model FBISC) were used to
take four to six bronchial mucosal from each of the
treated lingula or middle lobe separately.
1. 3 Biopsy Samples

The bronchial mucosal biopsies were taken in
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phosphate-buffered saline placed in OCT embedding
medium and snapfrozen in isopentane precooled in
liquid nitrogen. Six-micron cryostat sections were
cut and the sections were placed on microscope
slides. They were air-dried for 1 h, fixed in equal
parts of acetone and methanol for 5 min, and fur-
ther air—dried for 1 h. The slides were then wrapped
in aluminum foil and stored at 20C prior to im-
muno staining.

1.4 Immunohistochemistry

antibodies

The following monoclonal were

used an antibody stained both resting and activated
eosinophils ( BMK-13 obtained from Nichirei Co. ,
Tokyo, Japan), CD4 (leu3a), CD8 (leuZa), CD25
(‘anti-IL-2 receptor) (all purchased from Dako Ltd. ,
Santa Barbara, CA).
tected by
phosphatase method with a commercial kit ( APAAP

An Immunostaining was de-

the alkaline phosphatase—antialkaline

kit, Dako Ltd.) according to the procedures recom-—
mended by manufactures. System and specificity
controls were included in each staining run, using
human lymphadens with eosinophilic lymphodenitis
and a mouse IgG2a myeloma protein ( Dako Ltd. ) as
a negative control. The numbers of positive stained
cells were counted in a zone 115#* m deep (as defined
by squared eyepiece graticule) along the length of
A cali-
brated and computerized graphics table was em-

ployed to determine the length of BM. At least two—

the epithelial basement membrane (BM).

step sections ( 18" m apart) were stained and count-
ed for each antibody and the average count taken as
the value of biosy.
1. 5 Statistical Analysis

All data were presented as X s. Analysis of
paired ¢ test was used to determine the significance
in the matched comparison for the results obtained
from bronchial mucosal biopsies. P values < 0. 05

were considered significant.
2 Results

Positive staining for eosinophils with BM K-13
was observed in the bronchial epithelium and lamina
propria.- In the lamina propria, the infiltration was
more prominant. Insome sections, especially those
not to be treated with IFN-¥, eosinophils were also
observed around vessels, and scattered throughout
the deep layer of lamina propria. A representative
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example of the immunostaining pattern for
eosinophils is showed in figure 1. As showing in fig—
ure 2, the number of eosinophils in the bronchial
mucosa exposed to hrIFN< (9. 4 1. 4/mm) were
significantly lower those that in the control mucosa

(18 9% 3.4/mm, P < 0.01).
hrIFN¥ could prevent the eosinophils infliltration
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(B)

Immunostaining patterns with

Fg. 1
BMK-13in bronchial mucosa by the alkaline phosphatase—an—

by one-second.

tialkaline phosphatase method (original magnification< 400).
(A) control mucosa exposed to normal saline; (B) bronchial
mucosa exposed to hrIFN¥.

A prominant lymphocyte in infiltratation was
also observed in the bronchial mucosa of all subjects
studied ( Figure 3). Theinstillation of hrIFN¥ sig-
nificantly decreased antigen-induced CD4 cells in—
filtration in the bronchial mucosa of atopic asthmat—
ics by 53. = 7. Z (control, 20. 7= 3. 8 /mm versus
IFN¥, 9 7= 1.9/mm, P < 0.01).
CD25
was also observed when IFN% treatment was com—
pared with diluemt instillation (1. 6= 0. 3/mm ver-
sus 4 = 0.9/mm, P < 0.01). In contrast, IFN¥
treatment did not result in an overall decrement in
the numbers of total CD8 cells (5.3 1. O/mm) as
compared with normal saline treatment (5. ot 1.2/
mm, P < 0.05).

A decrease in

cells, presumed activated T lymphocytes,

3 Discussion

The previous study has demonstrated that seg—
152

mental antigen challenge was capable of inducing
the eosinophil recruitment in the airway of allergic

T
subjects[ .

In the present study, we used this in—
flammatory model to investigate the effect of hrIFN—
7 on the eosinophil infiltration of the bronchial mu-
cosa with atopic asthmatics. The patients with
atopic dermatitis treated with subcutaneous hrIFN¥
demonstrated clinical improvement along with a
marked decrease in circulating eosinophil counts”,
however, the patients with steroid-dependent asth—
ma treated with hrIFN¥ showed no improvement,
although they did have an observed decrease in cir—
culating eosinophil counts®’. One explanation for
this might be that the subcutaneous hrIFN¥ did not
exert a biologic effect in the airways. Indeed, Jaffe
et al."' have shown that subcutaneously adminis—
tered hrIFN< did not reach the respiratory epithe—

lial surface. Therefore, topical instillation
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Fig. 2
(BM K-13 cells) within the bronchial mucosa obtained from

Com parison of numbers of total eosinophils

control segments (coutrol) or segments treated with hrIFN¥
(IFN¥), expressed per mm length of basement membrane
(BM).
alkaline phosphatase-antialkaline phosphatase method. Hon-

Sections were stained immunohistochemically by the

zontal bars represent group mean values
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Fig. 3 Numbers of CD4 , CD8 and CD25 cells within
the bronchial mucosa obtained from control segments (A) or
segments treated with hrIFN¥ (B), expressed per mm length
of BM. Sections were stained immunohistochemically by the
alkaline phosphatase-antialkaline phosphatase method- Hori-

zontal bars represent group mean values

of hrIFN% was adopted in this pilot study to obtain a practi-
cal effect.

In this study, it showed that the topical administration of
hrIFN¥ decreased the eosinophil recruitment into the air-
ways induced by antigen challenge in the patients with mild
atopic asthma. We also found that the inhibition of the

eosinophil infiltration was assocated with the decrement of

CD4 and CD25 but not CD8 T cell infiltration.

It has been suggested that CD4 helper (Th) lym pho-
cytes can be dividedinto two subsets, Th1and Th2 cells, on
the basis of their different pattern of cytokine secre—
tion™. Th1 cells produce IL-2, IFN¥, and lympho-
toxin, etc. , Th2 cells produce 1L4, T1L-5, 1L-6 and
IL-10, etc.. Nakajima et al "1 demonstrated that
the in vivo depletion of CD4 cells by pretreatment
with anti-CD4 monoclonal antibody significantly
decreased the eosinophil infiltration induced by anti-
gen inhalation in the airways of sensitized mice.
However, theinvivo depletion of CD8 cells by pre-
treatment with anti-CD8 monoclonal antibody had
effect on the

no significant antigen-induced

eosinophil infiltration. Furthermore, pretreatment
with anti-murine IL-5 monoclonal antibody also de-
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creased the antigendinduced eosinophil
infiltration. Therefore, It could be concluded
that CD4  but not CD8
antigen-induced eosinophil recruitment in the
and that IL-5 also mediates the
eosinophils recruitment.

IFN% is a Thl—cellderived cytokine
that has been known to inhibit Th2 cell pro-

cells mediate the

airw ay,

. . . ..o . . .
liferation in vitro = and antagonizes in vivo

10,11
UM 1t has been reported

that the inhibitory effect of IFN<Y on the in

Th2 type responses

vivo Th2-type responses occurs at the time
cells activation during the

. . [12]
antigen presentation

Although resting T
cells are known to express small numbers of
low-affinity IL2 receptor, the expression of
the high-affinity receptor, required for
growth and proliferation, is found only after stimu—
lation by appropriate antigen, anti-CD3 monoclonal
antibody or lectin'.  Positive staining is likely to
represent only recently activated T cells because 11—
2 receptor expression is transient and disappears in
the absence of continued stimulation. Thus, the de-
crease of CD25  cells indicats that the activation of
T cells is inhibited.

hrIFNY prevented the antigensnduced eosinophil

In this study, we found that

recruitment into the airways accompanied by decre—
ments of infiltrating CD4 and CD25 cells Taken
together with the results of our previous study”’,
these results suggested that the inhibitory effect of
hrIFNY on the antigen-snduced eosinophil infiltra—
tion into the airways might be due to that hrIFN¥
inhibited CD4 cell infiltration into the airways, and
that hrIFN¥ inhibited T cells (possibly Th2 cells)
activation for secreting IL-5 at the time of antigen
challenge. On the contrary, it seems unlikely that
IFNY derectly acted on eosinophils and thereby in—
hibited the IL-5-dependent eosinophil infiltration
because it has been demonstrated that IFN¥ is an
activator for eosinophils to prolong the survival and
enhance the cytotoxicitym] .

For practical and ethical reasons, it was not
possible to perform a time—ourse study of bronchial

mucosal changes after allergen challenge and IFN¥
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administration. We chose the 24-h time point for
biopy in order to avoid the peak bronchoconstriction
associated with the late asthmatic response. Actual-
ly, the challenge of specific antigen in allergic asth—
matics caused a progressively increasing late—phase
bronchial abstruction which peaked around 7 to 8 h
and in some cases persisted for several days“s] , with
the prominant cellular changes were apparent at 24
h after challengelm'm.

Recent investigations suggested that the specif-
ic targeting of T cells might be beneficial in the
treatment of asthma, although corticosteroids are
still the mainstay of treatment for asthma"'. We
have shown that a platelet—activating factor antago—
nist ONO-6240 was able to eliminate the airway al-
lergic inflammation by inhibiting production of IL-5
and IL-2 from T cells"”!. Our findings in this study
that the topical administered hrIFN¥ prevented the
the

asthmatic airways provided evidence that more spe—

antigen-nduced eosinophil recruitment into
cific targeting of CD4 cells (presumably Th2 cells)
by IFNY would be useful in the treatment of asth—

ma.
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