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The role of mononuclear cells in delayed type hypersensitivity
reactions is still uncertain and a study of the behaviour of
passively transferred, sensitized lymphocytes in delayed type
hypersensitivity reactions may provide information of interest
regarding this role.

In 1961, Najarian & Feldman (5) reported that when
tritiared-thymidine-labelled lymphoid cells obtained from
BCG sensitized guinea pigs were passively transferred into
homologous guinea pigs, specific attraction of labelled cells
was noted at the sites of PPD injections 24 hours later. La-
belled non-sensitized lymphoid cells did not appear at PPD
injection sites, nor did labelled sensitized cells accumulate in
non-specific inflammatory lesions. On the other hand, other
investigators reported that there was no significant increase in
the number of transferred cells at the skin test sites ( i , 2, 7,
8). Najarian & Feldman repeated their studies and still found
a somewhat higher level of labelled cells in sensitized donors
at specific skin test sites than at control sites (6). These stud-
ies were carried out using the skin as the site of the delayed
type hypersensitivity reaction.

Currently, the lung provides a good site for the delayed
type hypersensitivity reaction in actively as well as passively
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sensitized animals (3, 4). In addition, the lung appears in
some respects superior to the skin, since passively transferred
cells circulate through the lung and have more opportunity to
contact the inhaled antigen. Consequently, the lung was used
in current studies to examine the hehaviour of transferred
sensitized lymphoid cells in the passively induced delayed
hypersensitivity reaction in guinea pigs.

M A T E R I A L S A N D M E T H O D S

For active immunizatiDn, guinea pigs were given a single intramuscular in-
jeaion of 0.5 ml of paraffin oil containing 0.5 mg of drj-, killed tubercle bacilli.
Four to eight weeks later, the animals were tested for tuberculin hypersensitivity
by injection of o.r /jg of purified protein derivative (PPD) intradermally into
the shaved dorsal skin. Animals with a strong positive reaction received intra-
venous injections of 0.5 mg of dry, living, bovine tubercle bacilli suspended in
saline solution. Starting on the same day, each animal received 500 /tc of
tritiated thymidine injected intraperitoneally daily for 2 dajs and then 800 /ic
twice daily for the followitig 2 days.

On the 5th day after intravenous injection of tubercle bacilli and 8 hours
after the last thymidine injection, the spleens were excised and cut into small
pieces in medium 199 and sieved through a 200-mesh .stainless steel screen. The
isolated cells were washed with chilled medium 199 and resuspended in the
medium. Smears of the sediment were made for differential analysis and auto-
radiography. 7'otal cell numbers were determined in a hemocytometer, and cell
viability was measured by the Eosino Y exclusion test. In this study cell viability
was over 90 per cent. An average of 19-27 per cent of the mononuclear cells
in the suspension was labelled. The number of grains overlying individual
cell nuclei was quite variable, indicating either concentration of the isotope as a
result of mitoses during the 4-day labelling procedure or dilution as a result of
mitoses after cessation of labelling.

To each recipient, 4 X 10* cells were transferred intravenously. Immediately
thereafter, jo ml of 0.2 mg of PPD per ml were aerosolized through a Vapo-
nephrine nebulizer into the chamber containing guinea pigs. Uniform distribu-
tion of the aerosol was ascertained with a small fan in the chamber. Four ani-
mals were sacrificed 3, 6, 24 and 48 hours after aerosol exposure. Lungs were
excised and radioautography was performed by the dipping method. Imme-
diately after developing and acid fixing, tissues were stained with hematoxyliii
eosin. The number of cells labelled with tritiated th>Tnidine was counted and
expressed as a percentage of all cells.

The first control consisted of normal guinea pigs, sacrificed 3, 6, 24 and
48 hours after intravenous injection of lahelled sensitized cells without exposure



243

t{i PPD, and treated as stated above. The second control group consisted of
normal guinea pigs, injected with a mixed suspension of lymphoid cells derived
from non-labelled sensitized animals and from labelled non-sensitized animals.
The guinea pigs were then exposed to PPD. Non-sensitized labelled lymphoid
cells were obtained from the spleens of guinea pigs which were injected with
tritiated th3'midine in an identical manner to the sensitized guinea pigs. Non-
sensitized labelled cells comprised 5 to 15 per cent of the mononuclear cells. In
the third control group, the guinea pigs received labelled sensitized cells and
were exposed to 500 ppm of SO- for 20 minutes. The guinea pigs in tbe fourth
control group ^vere transfused with tritiated non-sensitized cells and were ex-
posed to PPD inhalation. Each control consisted of 3 guinea pigs. The rmmber
of tritiated cells was compared in comparable groups by chi square test.

RESULTS
Microscopic examination of lungs 3 to 6 hours after exposure
revealed a predominant infiltration by polyniorphonuclear
cells with much less penetration of mononuclear cells into the
septa in passively sensitized guinea pigs, but the number of
mononuclear cells graciually increased. After 20 hours, when
the reaction was most striking, there were large collections of
mononuclear cells, mostly lymphocytes in the peribronchial
and perivascular areas and in the alveolar septa. Guinea pigs
exposed to SO: showed quite similar reactions in the lung and,
after 24 hours, mononuclear cells were quite predominant in
the lung. Non-sensitized guinea pigs showed no obvious histo-
logical changes following PPD inhalation.

The most important finding was the presence of the la-
belled lymphoid cells in the reaction site. The number of cells
with incorporated tritiated thymidine is shown in Table i.
There was no difference between specimens taken after 3, 24,
and 48 hours. Six hours after exposure, the percentage of cells
with incorporated tritiated thymidine was somewhat higher in
experimental guinea pigs than in the controls, although the
difference was not statistically significant in comparison with
two other comparable groups (0.2 > P > o. i) .

The percentage of labelled cells obtained from normal
guinea pigs was less than that of cells from sensitized guinea
pigs after injection of tritiated thymidine. Accordingly, the
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mmiber of labelled cells in the lungs of guinea pigs after in-
jection of labelled non-sensitized cells was less than that of
guinea pigs injected with labelled sensitized cells, but signifi-
cant numbers of labelled cells were observed in the lungs.
Non-labelled sensitized spleen cells and labelled non-sensitized
cells were intravenously injected into two groups of guinea
pigs. One group was challenged by PPD inhalation and one
group was not. There was no marked difference in the number
of labelled cells in the lungs of these two groups.

D I S C U S S I O N

There is no doubt that transferred lymphocytes play a signifi-
cant role in the passively transferred delayed type hyper-
sensitivits' reaction. Transferred lymphocytes are thought to be
attracted by antigen, to react with it, and to release a migration
inhibitory factor, resulting in stasis of other cells around it.
Therefore it was thought that the number of the transferred
lymphocytes at the reaction site should be much higher in
experimental animals than in controls. Najarian & Feldman
(5) reported that the percentage of labelled cells was up to
12 per cent of inononuclear cells, which was significantly
higher than the control. On the other hand, others found no
significant increase of transferred labelled cells at the reaction
site ( i , 2, 7, 8). Their studies were carried out using the skin
as the site of the delayed type hypersensitivity reaction.

Since passively transferred cells enter the pulmonary
circulation, there is a much greater opportunity for the cells
to get into contact with antigen in the lung than the skin. Con-
sequently, the lung was thought to be the ideal site for this
reaction and was therefore used in this experiment. No signif-
icant difference of labelled transferred cells was found in this
study in comparison with controls, except 6 hours after the
initiation of delayed type hypersensitivity reaction, and this
difference was not statistically significant. This does not ex-
clude the role of transferred cells at the site of antigen expo-
sure, since only 19 to 27 per cent of transferred monocytes
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were labelled and since the labelled cells do not necessarily
represent the Immunologically competent cells in delayed tj'pe
hypersensitivity reactions.

The specifically active cells may forni a small proportion
of the injected cells, which might make it stati.stically impossi-
ble to detect any accumulation of active cells above the normal
background of unsensitized donor cells. In addition, one
should consider the possibility that the cells which transfer
the delayed type hypersensitivity reaction are lysed after con-
tact with antigen. Considering these points, the increased per-
centage of labelled cells after 6hours, although not statistically
significant, could be meaningful.

It was shown that the great majority of lymphoid cells in
the lesion were labelled, when delayed type hypersensitivity
reactivity was passively transferred with unlabelled cells in
guinea pigs previously treated with tritiated thymidine (2).
Consequently most of the infiltrative cells in the lesion of
passively transferred delayed type hypersensitivity reactions
must be of recipient origin.

S U M M A R Y

Tritiated thymidine labelled tubercle bacilli sensitized lymph-
oid cells were injected intravenously into guinea pigs and a
delayed type hypersensitivitj' reaction was produced in the
lung by the inhalation of PPD aerosol. Lungs M-ere excised
3, 6, 24 and 48 hours after PPD inhalation and the number
of cells labelled with tritiated thymidine was counted after
radioautography. The number of labelled cells was found to
be slightly increased 6 hours after PPD inhalation, though
this was not statistically significant. Only 19 to 27 per cent of
the transferred cells were labelled and these were not necess-
arily the immunologically competent cells. The increased
percentage of labelled cells after 6 hours could be meaningful.
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