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Letters 

Role of Interleukin-2 in Regulating 
Lymphocyte Activation and 

Recirculation 

Claudio Fortis, Elisabetta Ferrero, 
Silvia Heltai, Carlo Besana, 

Consuelo Corti, Giuseppe Di Lucca, 
Marco Foppoli, Giuseppe Consogno 

and Claudio Rugarli 

TO UNDERSTAND better the immunological reactions primed by 
interleukin-2 (IL-2) in cancer patients we have investigated the 
biological effects of systemic rIL-2 on the circulating lympho- 
cytes of cancer patients [ 1, 21. We report here immunological 
tests, either functional or phenotypic, in 8 patients with 
advanced renal cell carcinoma treated with rIL-2 
(18 x lo6 U/m*/day) by continuous intravenous administration 
for 5 consecutive days. Heparinised blood samples were drawn 
immediately before starting the first treatment cycle, 24 and 
96 h after starting the rIL-2 infusion, and 2 days after the end 
of the infusion (168 h). Mononuclear cells were obtained by 
centrifugation over Ficoll gradient and resuspended in RPM1 
1640 medium (Biochrom, Berlin, FRG). Phenotypic analysis 
was performed in a direct, doubie-staining, immunofluorescence 
assay. During lymphopenia, induced by the IL-2 adminis- 
tration, we observed a progressive decrease in the percentage of 
theCD3+CD4+ T-lymphocytes, while theCD3+CD8+ subset 
did not change significantly. Small CD4+ and CDS+ T cells 
are extracted by high endothelial venules with different efficiency 
(higher for the CD4+ than for the CD8+ subset) {3] and 
the rIL-2 infusion seems to emphasise this difference. The 
hypothesis that the decrease of the CD4+ T cells might be due 
to increased extravasation, is also sustained by concomitant 
reduced proliferation of the patients’ peripheral blood mononu- 
clear cells (PBMC) cultured for 3 days with different concen- 
trations of phytohaemaglutinin (PI-IA) or concavalin A (ConA) 
(Sigma Chemical Co, St. Louis, Missouri). On stopping the 
rIL-2 infusion, when a rebound lymphocytosis is observed, the 
percentage of the CD4+ T-lymphocytes, and the capacity of 
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Fig. 1. Percentage of circulating (a) CD4+, (b) CDg+ and 
(c) CD56+ cells bearing surface activation markers during a cycle of 

rIL-2 administration. 

PBMC to proliferate in vitro in response to lectins, return to 

baseline, but with a significant increase of CD4+ cells bearing 
activation markers (CD25 and DR) (Fig. 1). Since functionally 
different human CD4+ subsets, depending on their phenotypic 
expression of the CD45 isoforms, have been defined (CD45RA 
or naive and CD45RO or memory cells) [4, 51, we decided to 
monitor the variations of both subsets. During the rIL-2 infusion 
cycle the decrease of the CD4+ T-lymphocytes is sustained by 
a decrease in the percentage of the CD45RO subset, while the 
CD45RA subset increases. Conversely, 2 days after the end of 
the cycle the CD45RA subset falls and the CD45RO subset 
rebounds. The observation in sheep of a different recirculation 
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pathway of memory and naive CD4+ cells [6], and the capacity 
of the CD4+CD45RO subset to concentrate in the inflammation 
area [7] or to infiltrate subcutaneous metastases of human 
melanoma [8], further emphasise, in accordance with our results, 
the involvement of CD4+ T cells during in viva IL-2 adminis- 
tration and their increased recirculation, in particular for the 
memory subset. Conversely, CD56+CD3- natural killer (NK) 
cells, after a slight and not significant decrease in the percentage 
24 h after starting the IL-2 infusion, show a marked increase, 
peaking on the last day of the cycle. Even 2 days after stopping 
the infusion NK cells remain at a value higher than the baseline. 
It is also interesting to note the slight increase of circulating 
lymphocytes bearing the CD69 surface antigen, a molecule 
described as being acquired early after activation of T lympho- 
cytes and NK cells [9, lo]. While the increase of the CD4+ and 
CD8-t T-lymphocyte subsets bearing the CD69 antigen is very 
slight and peaks the last day of the infusion cycle, the CD69+ 
NK cells increase early and markedly, peaking after 24 h of 
rIL-2 infusion (Fig. 1). The expression of this molecule precedes 
the expression of other activation molecules such as IL-2R and 
DR [lo], suggesting an early involvement of circulating NK 
cells and of a smaller percentage of T-lymphocytes during in 
viva rIL-2 administration. 

In conclusion, our results strengthen previous observations 
of the involvement of NK cells and CD4+ T-lymphocytes, in 
particular with memory phenotype, in the immune modulation 
induced in cancer patients treated with systemic IL-2, and the 
role of this lymphokine in regulating lymphocyte recirculation. 
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The Contribution of the Aminopyrine- 
breath-test in Metastatic Liver Disease 

Ch. Blairvacq, H. Bleiberg, J. M. Panzer and 
J. Ftihling 

THE 14C-aminopyrine-breath-test (BTA) is a well established 
functional liver test [l]. Surprisingly, there are no data in the 
literature reporting the use of the test in metastatic liver disease. 

We here report our preliminary results, on the prognostic 
value of 14C-BTA in metastatic disease. 

The test was performed after an overnight fast in the classical 
manner[l]. In 14 normal subjects [8 males, 6 females; average 
age mean (S.D.) 50 (13.5) years] the excretion rate was 5.2 
(1.28)%. Patients with cancer but without liver metastases before 
or after chemotherapy showed a mean result of 4.4 (1.3)% [20 
males, 14 females; average age 44 (16) years]. 

Patients without cancer, but with proven diffuse liver disease 
(5 males and 2 females; average age 56 (12) years) showed 
marked reduction [1.66 (0.66) %] and 14 patients with cancer 
without liver metastases but with known non-malignant hepatic 
disease [14 cases; 9 males, 5 females; average age 49 (8) years] 
also showed abnormal BTA values [1.9 (0.8)%]. 

19 patients with proven liver metastases were tested prior to 
chemotherapy. Of these 1 had a solitary metastasis, 15 multiple 
metastases and 3 had diffuse liver involvement. 3 patients with 
multiple metastases and all 3 with diffuse liver involvement had 
an abnormal (lower than 3%) BTA value. Of these 6 cases 
biochemical liver tests were only slightly disturbed (lowered 
PTT) in 4 patients. Nevertheless 4 patients died rapidly with 
advancing disease and signs of hepatic failure. 

Of 24 patients with liver metastases who received several 
courses of chemotherapy, 9 had abnormal BTA values (lower 
than 2.5%). In 6/9 cases conventional liver function tests were 
only slight perturbed. Nevertheless the patients with low BTA 
values died rapidly with terminal hepatic failure and abnormal 
echographic and/or computed tomography findings. 

In conclusion, in patients with liver metastases, a significantly 
lowered 14C-BTA value, either before, during or after chemo- 
therapy, is a prognostic index even if concurrent biochemical 
liver tests are normal or only slightly disturbed. 
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