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ANALYSIS OF DELAYED TYPE HYPERSENSITIVITY REACTION OF THE
EXPERIMENTAL GRANULOMATOUS LUNG

——Changes of Ia— Positive Alveolar
Macrophages and T—cells Subsets—

Akihiko OKANO and Atsuhiko SATO
(Received for publication August 24, 1987)

To clarify the delayed type hypersensitivity reaction induced in rat lungs by heat—killed
BCG sensitization, the fluctuations of Ia—positive alveolar macrophages and T—cell subsets
in bronchoalveolar lavage fluid (BALF), in blood and in the pulmonary tissue were studied
by the use of flow cytometry and immunohistochemical methods.

It was found in BALF that neutrophil leukocytes increased at early stage and
lymphocytes and plasma cells reached the peak on seven days after the secondary sensitiza-
tion. Analysis of T—cell subsets in BALF revealed that the ratio of helper T—cells to
nonhelper T—cells increased by 2.24 on seven days, whereas nonhelper T—cells gradually
exceeded helper T—cells at late stage. These data corresponded quite accurately with the
changes of cell populations in the lung tissues in the process of the granuloma formation,
but these changes of T—cell subsets were not found in the peripheral blood lymphocytes.

The granuloma formation in the lungs was seen remarkably at early stage. At the same
time, it was also noted that Ia—positive alveolar macrophages increased by 46.6% in BALF
on seven days and Ia antigens on the epithelioid cells in the granulomas were positive.

These results suggest that the local analysis of cell components in BALF yields dynamic
details concerning immune responses of pulmonary regions, and that the cellular interaction
between Ia—positive alveolar macrophages and helper T—cells might be important in
initiating the delayed type hypersensitivity reaction of the lungs.
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Fig. 1. Total Cell Counts and Their Differential
Cell Population in Bronchoalveolar Lavage Flu-

id (BALF)

The total cell number including lymphocytes and plasma
cells reached the peak on 7 days after secondary sensitiz-

ation, whereas neutrophil leukocytes became predominant

at earlier stage.
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Fig. 2. Lymphocyte Subsets in Peripheral Blood
W3/13—positive T—cells (upper panel), W3/25—positive T—
cells and OX8—positive T—cells (lower panel) showed no si-
gnificant change after the secondary sensitization. On the
contrary, initial increase in OX6—positive lymphocytes was
significant at p<0.05 level.
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Fig. 3. The Change ofALymphocyte Subsets in
BALF.

Neighter the change of W3/13—positive T—cells nor W3/
13 -negative lymphocytes were statistically significant,

although OX6-positive lymphocytes were abundant from
one day through five weeks after the secondary sensitiz—
ation (upper panel). W3/25—positive T—cells were predom-
inantly at early stage, and OX8-positive T—cells exhibited
the diphasic change. The ratio of W3/25—positive T—cells

to OX8—positive T—cells reached its maximum value at

seven days after the secondary sensitization (lower panel).
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Fig. 4. The Number of Alveolar Macrophages
(AM¢) and la positive AM¢ in BALF.

AM ¢ and Ia positive AM ¢ increased in number about 7
times and 50 times on 7 days after secondary sensitization,

respectively.
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DOREEEA /DD St ds, TIREMF%REZ, 1HE
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#izid, T RO AHSEFERNCEEYD 5 hvtc (Fig. 5—¢)o
Ld LB 3L, RiBMaKoRDE & bic Ta
Kb L, #0FKi: Tna #fEE S - 72 (Fig. 5-d)s
cho THEEROLRIZ, 7THHI2.8EERL,
2HBIR05 LWL, AROELLD E—I B0
Eh, BALF & 3EEIEE(TH - (Fig. 7)o
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Table Histological Change of Lung after Secondary Sensitization
Days after secondary sensitization
Histological change of :
% Before Early stage Intermediate Late stage
the lung stage
challenge (1—4) (7—2D (28—35)

Alveolar septa

Neutrophilic infiltration Ht + -

Lymphocyte infiltration + H~+ +
Epithelioid cell granuloma

central necrosis - * + T

fusion - t~+ ++ +H

maturity** I I—1m m—mw v

+ : Degree of histological change,— : absent, & : slight changes,+ : mild changes.

H: moderate changes, 4 : sever.

+* : Degree of maturity of the epithelioid cell granuloma, | :

immature, Il : mature,

Il : mature with aggregate of lymphocyte,IV : atrophic.
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Fig. 5. Histopathological and Immunohistopathological Findings of Epithelioid Cell
Granulomas in the Lungs of the Heat-killed BCG Sensitized Rats

a) The mature epithelioid cell granulomas were seen seven days after the secondary sensitization.

There was a massive accumlation of lymphocytes around the granulomas and within the alveolar septa.

H.E 25.

b) W3/13—positive T—cells and ¢) W3/25—positive T—cells infiltrated massively into the peripheral reg-

ions of the granulomas seven days after the secondary sensitization.

d) OX8—positive T—cells accumulated around the granulomas four weeks after the secondary sensitiza-

tion b),c),d), Methylgreen. xX25.
(Fig. 8-b)o
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Fig. 6. The Changes of Number of Lymphocyte
Subsets in Alveolar Septa by Immunohistoche-
mical Method

Note that W3/13—positive T—cells peaked at fourth day
and statistical significant increase of OX6-—positve cells
were seen ranging from one day to thirty five days after
the secondary sensitization (upper panel). There was a
rapid increase in the number of W3/25—positive T-—cells
and the ratio of W3/25—positive T—cells to OX8—positive
T—cells at early stage, which decreased at late stage

(lower panel).
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Fig. 7. The Fluctuations of Lywphocyte Subsets
in the Periphery of the Granulomas in the Lungs
Both W3/13—positive lymphocytes and OX6-positive lym-
phocytes showed a peak level on seven days after the sec-
ondary sensitization (upper panel). W3/25—positive T—
cells reached a peak on seven days after the secondary
sensitization while the ratio of W3/25—-positive T—cells to

OX8—positive T—cells kept high values during early stage

and decreased at late stage (lower panel).
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Fig. 8. Distribution of Ia—positive Alveolar Macrophages (AM®) and Lymphocytes in

the Granulomas of the Lungs

a) Ia—positive epithelioid cells (A ) and AM ¢ (#) in the granulomas and Ia—positive lymphocytes (1)

in the periphery of the granulomas were seen one day after the secondary sensitization. Methylgreen,

*100.

b) Ia—positive epithelioid cells were seen diffusely in the granulomas at three weeks after the second-

ary sensitization. Methylgreen,x50
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