
P
eripheral blood mononucleated cells
(PBMC) obtained from a healthy subject
were cultured as previously described1 in

the presence of recombinant IL-2 (rIL-2)
(Proleukin, Eurocetus, Amsterdam), at low
doses (1 IU/mL) and high doses (1000 IU/mL)
for 6 days (LAK cells). Cocultures of LAK and
transformed cells (Chang human cell line
ATCC CL 13) were also obtained, and the sam-

ples were processed for electron microscopy
and analyzed with a Zeiss TEM at 50 KV.

Lymphocytes treated with low doses of rIL-2
showed a low nuclear-cytoplasm ratio, without
membrane blebs and with regular nuclear mor-
phology. The scarce cytoplasm was character-
ized by the absence of lysosomes and a medium
concentration of ribosomes (Figure 1a).
Lymphocytes cultured in the presence of rIL-2
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Figure 1. Ultrastructural morphological alter-
ations observed in LAK-Chang cocultures
maintained at low doses of  rIL-2 (a =x7500;
c= x4000) and high doses of  rIL-2
(b=x6000; d= x4000).
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at concentrations ranging from 500 to 1000
IU/mL (high doses) showed many morphologi-
cal alterations, such as membrane extroflexions
(raffles and blebs) and clumping of nuclear
chromatin (Figure 1b). In general LAK cells
appeared hypertrophied when not interacting
with transformed cells. At low doses of rIL-2,
after the interaction, small round elements sep-
arate from the membrane-bound cytoplasmic
fragments were observed (Figure 1c).

Analyzing LAK-Chang cocultures revealed
atypical features: the nucleus was asymmetri-
cally located at the periphery of the cell, the
cytoplasm showed a high concentration of
ribosomes, the absence of lysosomes and a
characteristic cleavage of the cytoplasm with
formation of many blebs when LAK cells were
obtained with high doses of rIL-2. This phe-
nomenon was accompanied by a dramatic vac-

uolization of the cytoplasm and strong degen-
eration of the lymphocytes (Figure 1d).

These results documented deep morphologi-
cal alterations in lymphocytes cultured with
high doses of the immunomodulator. The cells
appear to undergo degeneration. On the con-
trary, a possible functional recycling of the cells
after low doses of rIL-2 stimulation was
hypothesized.2 In conclusion, our findings show
that high-dose interleukin-2 plays a crucial role
in the morphological features of lymphocytes.
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