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1. ABSTRACT

Levels of serum sIL-2R (soluble interleukin-2
receptor) reflect the total amount of activated T
lymphocytes in tumor infiltrating lymphocytes of cancer
tissues and metastatic organs, because a part of « -chain of
IL-2R is released into the bloodstream on the attachment of
IL-2 (interleukin-2) to its specific IL-2R membrane. In
most malignant diseases, elevated levels of serum sIL-2R
are found, compare to normal control. Serum sIL-2R is a
useful parameter for evaluating the disease stage and
monitoring the disease progression during the post-
treatment follow-up, though it is not an organ-specific
parameter.

2. INTRODUCTION

Interleukin-2 (IL-2), which is a glycoprotein with
molecular weight 15,500 daltons, 133 amino acid residues
long, plays a pivotal role for the gerenation and regulation
of the immune response (1). A large number of research on
IL-2 contributed to the biological characterization of this
important cytokine. IL-2 serves to activate many key cells
in the immune system, especially in T-lymphocytes.
Moreover, anti-tumor activity of IL-2 had been studied in
experimental and clinical studies. IL-2 is binding to its
specific membrane receptor (interleukin-2 receptor (IL-
2R)) by autocrine and/or paracrine (2). The IL-2/IL-2R
system is focused by many investigators (3-5), because of
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its importance and clinical applications in immunological
status in cancer-bearing patients.

3. BIOLOGY OF IL-2R AND sIL-2R

Three components of IL-2R have been
identified: ., B, andy chain. « chain is specific for IL-2,
and also is known as Tac antigen or CD25. « chain of IL-
2R is a 55kDa glycoprotein with an extracellular domain of
219 amino acid residues, a transmembrane domain of 19
residues, and a cytoplasmic domain of only 13 residues (6).
Its intracellular dominant is too short to act as a consensus
sequence for signal transduction (6, 7). In a manner similar
to other peptide hormones, IL-2 acts through binding to
specific plasma membrane receptors (IL-2R) on newly
synthesized T lymphocytes. A part of o chain of IL-2R is
released from its affinity membrane receptor and detected
as a form as soluble IL-2R (sIL-2R) in the bloodstream
(Figurel). a chain is specific for IL-2, whereas S chain, a
75 kDa glycoprotein, is shared between IL-2 and IL-15,
and vy chain, a 64 kDa glycoprotein, is known as
common y chain shared by IL-2, IL-4, IL-9, and IL-15 (8).
Thus, o chain is conceivable to a key to receptor
specificity for IL-2. Meanwhile, 8 andy chain have an
important role to act as intracelluar signalling through the
Janus throsine kinase family (JAK) (9). JAK 1 is
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Figure 1. Production of soluble IL-2R (sIL-2R): IL-2
combines to its specific receptor in an autocrine and/or
paracrine manners. The «-chain of IL-2R is separated
from its receptor and is released into the peripheral blood
stream as serum soluble IL-2R.
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Figure 2. Immunohistochemical staining of IL-2R: A
Gastric cancer tissues; many IL-2R-positive cells (arrows)
were recognized in the interstitium. B Normal gastric
tissues; there were no IL-2R-positive cells. C Metastatic
lymph node; many IL-2R-positive cells (arrows) were
found, similar to the gastric cancer tissues. D Normal
lymph node; there were no IL-2R-positive cells.

constitutively bound to S chain and JAK 3 is bound to y
chain with high affinity after cellular activation (6, 7).

4. MECHANISM OF INCREASED LEVELS
SERUM sIL-2R IN CANCER PATIENTS

OF

Humoral mediators, produced by cancer cells,
have stimulated mainly T lymphocytes, resulting in the
production of IL-2. This IL-2 is bound to IL-2R by
autocrine and/or paracrine, and T lymphocyte is activated
to proliferate and generate the immune response. The
measurement of IL-2 itself in the serum is difficult and
unstable because of its very short half-life span (about 3
minutes (8)). Therefore, the serum sIL-2R, thanks to its
relatively long half-life span and easy of detecting it in
serum, is popularly favored to measure the quantity of T
lymphocytes activated by IL-2. In fact, increased levels of
serum sIL-2R have been found in patients with diverse
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disease (10), including infectional diseases, autoimmune
diseases, and malignant diseases (Table 1).

The clinical significance of sIL-2R in various cancers
has been described in detail as following below.

5. sIL-2R IN CANCER OF DIGESTIVE TRACT

5.1. Gastric cancer

Levels of serum sIL-2R in patients with gastric
cancer are higher than those of normal control (10-12).
There is no association between the histological type and
levels of serum sIL-2R (11, 13). On the other hand, levels
of serum sIL-2R in patients with lymph node metastasis are
higher than those in patients without lymph node metastasis
(11, 13, 14). In the immunohistochemical study, the IL-2R-
positive cells are found to be uniformly distributed in the
interstitium of gastric cancer tissues. On the other hand, the
IL-2R-positive cells are not identified in normal gastric
tissues. Similarly, the IL-2R-positive cells are identified in
the metastatic lymph node, whereas they are not found in
the normal lymph nodes (Figure 2). Though the levels of
serum sIL-2R are not strictly parallel to existence of the IL-
2R-positive cells, its is conceivable that activated T
lymphocytes in cancer tissues and metastatic lymph nodes
play potent antitumor roles and release a large number of
sIL-2R into the bloodstream (14). Furthermore, even in
early gastric cancer, levels of serum sIL-2R with lymph
node metastasis are high than those without lymph node
metastasis. Therefore, serum sIL-2R might be qualified as a
predictor of lymph node metastasis in early gastric cancer,
when endoscopic mucosal resection or minimally invasive
gastrectomy has been chosen for treatment (15). Moreover,
serum sIL-2R may predict the outcome of patients with
gastric cancer, as it is recognized to be an independent
indicator for the prognosis by multivariate analysis (13).

5.2. Colorectal cancer

Levels of serum sIL-2R of Dukes stage C in
colorectal cancer have increased , compared with those of
normal control and Dukes stage A (16). The higher levels
of serum sIL-2R in patients with lymph node metastasis are
recognized, compared with those without lymph node
metastasis (17). And, markedly elevated levels of serum
sIL-2R are found in patients with liver metastasis (18).
Preoperative levels of serum sIL-2R thus seem to reflect
the stage of the disease in colorectal cancer. Moreover,
serum sIL-2R may be a useful predictor of the prognosis
(18, 19). In the immunohistochemical staining of IL-2R,
the IL-2R positive cells are recognized in colorectal cancer
tissues and metastatic lymph nodes. Therefore, levels of
serum sIL-2R might reflect the amount of activated T
lymphocytes in cancer and metastatic organs. Moreover, a
correlation of sIL-2R with immunosuppressive acidic
protein (IAP) is recognized in colorectal cancer. IAP has
various immunosuppressive effects on a host immune
system. It seems to contradictory that there is a relationship
between sIL-2R, which reflect the activated immunity, and
IAP, which suppresses it. IAP may suppress an
overreaction of immunity in the local area with cancer cell
and inhibit the hyperactive immune response from
spreading that has harmful influences on the host (17).
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Table 1. Levels of serum sIL-2R in various malignant diseases

Condition n sIL-2R (U/ml) (mean = SEM) value (vs control)
Control 39 276 = 19 -

Gastric cancer 230 491 = 29 0.0029

Colorectal cancer 155 442 + 32 0.0065

Esophageal cancer 34 490 £ 46 0.0001

Breast cancer 103 470 = 37 0.0017

Data of patients admitted to Department of Surgery, Saitama Medical School. Diverse malignant diseases demonstrate the high

levels of serum sIL-2R. n=Number of subjects

5.3. Esophageal cancer

Compared with the healthy control, the patients with
esophageal squamous cell carcinoma have higher levels of
serum sIL-2R (20, 21). Levels of serum sIL-2R are correlated
with lymph node metastasis, tumor size, distant metastasis,
disease stage, and prognosis (20, 21). Thus, serum sIL-2R is
eligible to be a indicator of the disease progression and
prognosis. In the immunohistochemical staining, IL-2R-
positive cells is seen not only in infiltrating mononuclear cells
but also in the cytoplasm and membrane of the cancer cells
(21). And, there is a correlation between levels serum sIL-2R
and immunohistochemical expression score of IL-2R « (20).
Furthermore, the expression of IL-2R @ mRNA is identified in
cancer cells by in situ hybridization. According to these
findings, in addition to activated T lymphocytes, cancer cells
may be an important source of elevated levels of serum sIL-2R
in patients with esophageal squamous cell carcinoma.

5.4. Pancreatic cancer

Levels of serum sIL-2R in patients with pancreatic
cancer is higher than those of normal control or chronic
pancreatitis (22). In the patients with distant metastases (liver
or peritoneum), levels of serum sIL-2R are not elevated in
comparison with healthy control. This may suggest that the
immunological response is suppressed in pancreatic cancer
patients with distant metastasis or that the patients without IL-2
mediated anti-tumor response develop distant metastasis (22).
Patients with low levels of serum sIL-2R live shorter than
patients with high levels. This is not in accordance with
cancers in other digestive organs (stomach, colorectal, and
esophagus)(13, 18, 20). The immunological response via IL-
2/IL-2R system in pancreas cancer may differ from other
digestive organs.

5.5. Hepatocellular carcinoma

Levels of serum sIL-2R in patients with
hepatocellular carcinoma (HCC) infected by chronic hepatitis
B and/or C are elevated, compared with healthy control (23).
Levels of serum sIL-2R return to normal ranges after surgical
treatment. Furthermore, measurements of sIL-2R are more
accurate than measurements of alpha feto-protein (AFP) levels
in detecting recurrence of disease after surgical treatment of
HCC (23). Therefore, sIL-2R is a more sensitive marker of
carly-stage disease, successful surgical treatment, and
recurrence of HCC after surgical treatment. However, sIL-2R
measurements can not replace AFP determinations, because
levels of sIL-2R have a possibility of an elevation by the
progression of viral hepatitis. sIL-2R is considered to be a
useful adjunct for screening the patients who are at high risk
for developing HCC (23).
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6. sIL-2R IN CANCER OF ENDOCRINE
GYNECOLOGICAL ORGANS

AND

6.1. Breast Cancer

Levels of serum sIL-2R in breast cancer are higher
than in normal control (24-26). Level of serum sIL-2R in cases
with lymph node metastasis or distant metastasis are elevated,
compared with those in cases without these metastasis (25). As
there are no relationships between levels of serum sIL-2R and
menstruation, estrogen receptor, or progesterone receptor, an
influence of female sex hormones to activation of T
lymphocytes is conceivable to be very low or nothing at all.
Though CA 15-3 is frequently used to monitor the clinical
course of the disease in breast cancer, it is not always elevated
when the metastasis develops. Thus, measurement of serum
sIL-2R may give additional valuable indications of disease
progression and response to therapy, especially when CA 15-3
is not elevated (26). In the immunohistochemical study, a large
number of IL-2R positive cells are recognized in breast cancer
tissues, whereas none in normal breast tissues, as well as
gastric cancer (14) and colorectal cancer (16). Moreover, there
is a correlation between levels of serum sIL-2R and tumor size
in breast cancer (25). This finding differs from those in gastric
and colorectal cancer (11, 16). This discrepancy may be
explained by a difference between parenchymal organs such
the breast and ductal organs such as the stomach, colon and
rectum.

6.2 Uterus cancer

Levels of serum SIL-2R in patients with the
cervix or endometrial carcinoma of uterus are increased
before treatment, compared to normal control. Levels of
serum sIL-2R after the decrease of the mass by
radiotherapy have been returned to normal range (27).
Therefore, the measurement of serum IL-2R might be
useful to evaluate the prognosis and the efficacy of
treatment for these diseases.

6.3. Ovarian cancer

In patients with ovarian cancer, levels of serum
IL-2R are higher than those with benign ovarian tumors
(28, 29). Elevated levels of sIL-2R are also detected in
ascites of patients with ovarian cancer (30). As levels of
sIL-2R in serum and ascites are elavated in patients with
advanced ovarian cancer, the measurements of sIL-2R in
these samples are qualified to be a potential complementary
marker to CA125 for early detection and management of
ovarian cancer (30).

6.4. Thyroid cancer
In postoperative patients without metastasis or
local reccurence of differentiated thyroid carcinoma, under
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the hypothyroidal status, levels of serum sIL-2R are lower
when compared to normal control. The supplement of
thyroxine is associated in these cases with an increase up to
normal levels of serum sIL-2R (31). This fact suggests that
levels of serum sIL-2R appear to be strictly dependent on
the thyroidal status. In spite of the hypothyroidal status
under the supplement of thyroxine off, high levels of serum
sIL-2R are also observed in cases of differentiated thyroid
carcinoma with metastasis (31). Therefore, thyroidal status
and disease progression is conceivable to modulate sIL-2R.

7. sIL-2R IN HEAD AND NECK CANCER

A relationship between levels of serum sIL-2R
and the stages of advanced tumor is observed in patients
with head and neck squamous cell carcinoma (32). In Cox
multivariate analysis, level of serum sIL-2R is found to be
the most predictive factor of survival in these patients (32).
Therefore, level of serum sIL-2R at the time of diagnosis
represents an independent prognostic variable for
predicting the risk of locoreginal recurrence and survival
for patients with head and neck squamous cell carcinoma
(32,33). In patients with metastatic brain tumor from lung
cancer, levels of serum sIL-2R in those with regional
lymph node metastasis show higher than those without
lymph node metastasis. Furthermore, patients with the
extreme high level levels of serum sIL-2R show poor
prognosis (34). High levels of serum sIL-2R are found in
glioma patients with poor performance status and also in
primary brain lymphoma (34). The IL-2R positive
infiltrating lymphocytes are detected in surrounding glioma
tissues by the immunohistochemical staining (34). This
finding is similar to gastric cancer (14), colorectal cancer
(17), and breast cancer (25).

8. sIL-2R IN LUNG CANCER

In both adenocarcinoma and squamous cell
carcinoma of lung, levels of serum IL-2R are higher in
advanced stages than in early stages. On the other hand, in
small cell carcinoma of lung, levels of serum IL-2R are
within normal range, even though they are in advanced-
stage disease (35). Therefore, level of serum sIL-2R
increases in association with both the disease stage and the
histological type in lung cancer (35). And, the persistence
of increased levels of serum sIL-2R is associated with a
higher early relapse rate in patients with operable non-small
cell lung cancer (36). Therefore, the measurement of serum
sIL-2R in the perioperative period would present a
prognostic factor in operable non-small cell lung cancer
(36). Furthermore, the increased levels of serum sIL-2R are
observed in patients surviving only in short terms and in
those who do not response to chemotherapy (37). Based on
these data, the measurement of serum sIL-2R is beneficial
in prognostic evaluation and in the clinical surveillance of
patients with advanced lung cancer submitted to
chemotherapy (37). As the elevated preoperative levels of
serum sIL-2R in non-small cell lung cancer reflect the
occurrence of intrapulmonary metastasis, it is also useful in
the detection of the intrapulmonary metastasis
preoperatively (38).
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9. sIL-2R IN LEUKEMIA AND
LYMPHOMA

MALIGNANT

Elevated levels of serum sIL-2R can be detected
during the blastic phage of chronic myelogenous leukemia
(2). Conversely, the increased levels of serum sIL-2R can
not be found in stable chronic myelogenous leukemia (2).
In acute lymphoblastic leukemia, levels of serum sIL-2R
are also higher than normal control (39). Moreover, higher
levels of serum sIL-2R are associated with a poorer
treatment outcome (39). On the other hand, elevated levels
of serum sIL-2R can not be detected in patients with
multiple myeloma (2). Levels of serum sIL-2R are elevated
in both T-cell and B-cell lymphoma (2). The measurement
of serum sIL-2R has a clinical value in predicting treatment
outcome and overall survival in patients with Hodgkin and
non-Hodgkin lymphoma (2, 40). Furthermore, serum sIL-
2R is a useful predictor of relapse in malignant lymphoma,
as well as serum thymidine kinase (TK) that reflect either
the tumor burden or the tumor proliferation rate (41).

10. sIL-2R IN MALIGNANT MELANOMA

Levels of serum sIL-2R in parients with
melanoma are higher than in normal control, and the
extreme increased levels are recognized in those that
develop metastasis during follow-up, which suggest that the
sIL-2R is linked to metastatic progression in malignant
melanoma (42). And, the sIL-2R is a good indicator for
predicting occult metastasis in selected cased with
malignant melanoma (43). As levels of serum sIL-2R are
correlated the disease progression, it is a useful clinical
parameter in evaluating the disease stage and monitoring
disease evolution in malignant melanoma (44).

11. sIL-2R IN RENAL CELL CANCER AND
CARCINOMA OF THE URINARY BLADDER

The elevated levels of serum sIL-2R are found in
patients wirh renal cell carcinoma, compared to normal
control (45). And, the disease-free patients with renal cell
carninoma have lower values of serum sIL-2R than those
with recurrent active disease (46). Therefore, as well as
other solid tumors, the serum sIL-2R may have a clinical
significance in monitoring the disease progression.

12. THE FUTURE OF
APPLICATIONS

sIL-2R IN CLINICAL

12.1. Clinical significance as a tumor marker

As described above, serum sIL-2R is a valuable
predictor for the disease stage and the recurrence of diverse
malignant diseases, though it is not an organ-specific
parameter. Especially, serum sIL-2R is able to predict the
lymph node metastasis in some malignant diseases (15, 17,
20), probably because activated T lymphocytes stimulated
by cancer cells metastasized to lymph nodes release a large
amount of sIL-2R into the bloodstream (15). However, a
prudent and cautious investigation must be performed in
determining the occurrence of lymph node metastasis, as
the increased levels of serum sIL-2R is also found in some
infectious and autoimmune diseases.
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12.2. Therapy targeting the interleukin-2 receptor

In some malignancies, such as HTLV-1 induced
adult T cell leukemia/lymphoma, hairy B-cell leukemia,
Hodgkin’s disease and cutaneous T-cell lymphoma, the
expression of « subunit of IL-2R is recognized on their
cellular surface (7). It is supposed that the IL-2-mediated
growth of the malignant cells is interrupted by anti-IL-2R
antibody and thereby apoptotic cell death occurs by
deprivation of IL-2. Therefore, on selective these disease,
using specific anti-IL-2 « receptor antibody has been going
to perform in clinical applications. In the clinical trial
against adult T-cell leukemia by Waldmann et al, anti-IL-
2R antibody induced the anti-tumor effects in some cases
(47). In hematological malignancies, these trials are
recently conducted (48, 49) and the efficacy of the
monoclonal anti-IL-2 receptor antibodies is going to be
investigated.
13. REFERENCES
1. Smith KA: Interleukin-2:Inception, and
implications. Science 240:1169-1176 (1988)
2. Rubin LA, Nelson DL: The soluble interleukin-2
receptor:Biology, function, and clinical application. Ann
Intern Med 113:619-627 (1990)
3. Fumagalli L, Lissoni P, Di Felice G, Meregalli S,
Vasuani G, Mengo S, Rovelli F: Preteatment serum
markers and lymphocyte response to interleukin-2 therapy.
Br J Cancer 80:407-411 (1999)
4.Tawara I, Take Y, Uetaka A, Noguchi Y, Nakayama E:
Sequential involvement of two distant CD4+ regulatory T
cells during the course of transplantable tumor growth and
protection from 3-methylcholanthrene-induced
tumorigenesis by CD25-depletion. Jpn J Cancer Res
93:911-916 (2002)
5. Trentin L, Zambello R, Bulian P, Cerutti A, Milani A,
Pirone E, Nitti D, Agostini C, Semezato G: Functional role
of IL-2 receptors on tumor-infiltrating lymphocytes. Br J
Cancer 69:1046-1051 (1994)
6.Nelson BH, Willerford DM: Biology of the interleukin-2
receptor. Adv Immunol 70:1-81 (1998)
7.Church AC: Clinical advances in therapies targeting the
interleukin-2 receptor. Q J Med 96:91-102 (2003)
8.Alileche A: Interleukin-2 and cancer:Critical analysis of
results, problems and expectations. Med Hypotheses
60:202-208 (2003)
9.Rayman P, Uzzo RG, Kolenko V, Bloom T, Cathcart
MK, Molto L, Novick AC, Bukowski RM, Hamilton T,
Finke JH: Tumor-induced dysfunction in interleukin-2
production and interleukin-2 receptor signal: A mechanism
of immune escape. Cancer J Sci Am 6(suppl 1):S81-S87
(2000)
10. Brivio F, Lissoni P, Mancini D, Tisi E, Tancini G,
Barni S, Nociti V: Effect of antitumor surgery on soluble
interleukin-2 receptor serum levels. Am J Surg 161:466-
469 (1991)
11.Murakami S, Satomi A, Ishida A, Murai H, Matsuki M,
Hashimoto T: Serum-soluble interleukin-2 receptor
concentrations in patients with gastric cancer. Cancer
74:2745-2748 (1994)
12. Orditura M, Vita FD, Roscigno A, Auriemma A,
Infusino S, Catalano G: Soluble interleukin-2 receptor and

impact,

3089

soluble CD8 antigen levels in serum from patients with
solid tumors. Int J Mol Med 2:75-79 (1998)

13. Nakata B, Hirakawa K, Kato Y, Yamashita Y, Inui A,
Arimoto Y, Maeda K, Onoda N, Sawada T, Sowa M:
Serum soluble interleukin-2 receptor level as a prognostic
indicator in gastric cancer. Brit J Cancer 77:1820-1824
(1998)

14. Murakami S, Satomi A, Ishida K, Sakata H, Tsuji Y,
Hibino S: Serum soluble interleukin-2 receptor and
immunohistochemical staining of IL-2R/Tac antigen in
gastric cancer. Oncol Reports 3:69-73 (1996)

15.Murakami S, Sakata H, Tsuji Y, Okubo K, Hamada S,
Hirayama R: Serum soluble interleukin-2 receptor as a
predictor of lymph node metastasis in early gastric cancer.
Dig Surg 19:9-14 (2002)

16. Murakami S, Satomi A, Ishida K, Murai H, Okamura
Y: Serum soluble interleukin-2 receptor in colorectal
cancer. Acta Oncol 33:19-21 (1994)

17. Sakata H, Murakami S, Hirayama R: Serum solubel
interleukin-2 receptor (IL-2R) and immunohistochemical
staining of IL-2R/Tac antigen in colorectal cancer. Int J
Clin Oncol 7:312-317 (2002)

18. Saito H, Tsujitani S, Katano K, Ikeguchi M, Maeda M,
Kaibara N: Levels of serum-soluble receptor for
interleukin-2 in patients with colorectal cancer. Surg Today
28:1115-1117 (1998)

19. Allen-Mersh TG, Glover C, Fordy C, Henderson DC,
Davies M: Pelation between depression and circulating
immune products in patients with advanced colorectal
cancer. J Royal Soc Med 91:408-413 (1998)

20. Wang LS, Chow KC, Li WY, Liu CC, Wu YC, Huang
MH: Clinical significance of serum soluble interleukin 2
receptor- o in esophageal squamous cell carcinoma. Clin
Cancer Res 6:1445-1451 (2000)

21. Oka M, Hazama S, Takahashi M, Yamamoto K, Abe T,
Yoshino S, Hayashi H, Tangoku A: Relationship between
serum levels of soluble interleukin-2 receptor and various
disease parameters in patients with squamous cell
carcinoma of the esophagus. Hepato-Gastroenterol
46:2254-2259 (1999)

22. Gansauge F, Steinbach G, Gansauge S, Konog HH,
Muller J, Grunert A, Beger HG: Prognostic significance of
soluble interleukin-2 receptor- o in adenocarcinoma of the
pancreas. Cancer Lett 134:193-199 (1998)

23. Izzo F, Cremona F, Delrio P, Leonardi E, Castello G,
Pignata S, Daniele B, Curley SA: Soluble interleukin-2
receptor levels in hepatocellular carcinoma: A more
sensitive marker than alpha fetoprotein. Ann Surg Oncol
6:178-185 (1999)

24. Murakami S, Hirayama R, Satomi A, Okubo K,
Matsuki M, Sakata H, Tsuji Y: Serum soluble interleukin-2
receptor levels in patients with breast cancer. Breast Cancer
4:25-28 (1997)

25. Murakami S, Okubo K, Tsuji Y, Sakata H, Suto K,
Kikuchi M, Takahashi T, Hirayama R: Significance of
levels of serum soluble interleukin-2 receptor (sIL-2R) in
breast cancer. Jpn J Breast Cancer 17:558-563 (2002)

26. Klein B, Levin I, Kfir B, Mishaeli M, Shapira J, Klein
T: The significance of soluble interleukin-2, soluble
interleukin-2 receptors, soluble ICAM-1 and f32-
microglobulin in breast cancer patients. Tumori Biol
16:290-296 (1995)



Soluble IL-2R in cancer

27. Frydecka I, Rusiecka M, Kuliczkowski K, Kornafel J:
Serum soluble interleukin-2 receptor @ and soluble CD8
levels in patients with gynecological malignancies
undergoing radiotherapy. Arch Immunol Ther experimental
44:123-126 (1996)

28. Gebauer G, Rieger M, Jager W, Lang N: Prognostic
relevance of soluble interleukin-2 receptors in patients with
ovarian tumors. Anticancer Res 19:2509-2512 (1999)

29. Hurteau JA, Woolas RP, Jacobs 1J, Oram DC, Kurman
CC, Rubin LA, Nelson DL, Berchuck A, Bast RC, Mills
GB: Soluble interleukin-2 receptor alpha is elevated in sera
of patients with benign ovarian neoplasms and epithelial
ovarian cancer. Cancer 76:1615-1620 (1995)

30.Hurteau JA, Simon HU, Kurman C, Rubin L, Mills GB:
Levels of soluble interleukin-2 receptor- o are elevated in
serum and ascitic fluid from epithelial ovarian cancer
patients. Am J Obstet Gynecol 170:918-928 (1994)

31. Mariotti S, Barbesino G, Caturegli P, Marino M,
Manetti L, Fugazzola L, Pacini F, Pinchera A: Serum
soluble interleukin-2  (IL-2) receptor (sIL-2R) in
differentiated thyroid carcinoma. J Endocrinol Invest
17:861-867 (1994)

32. Tartour E, Deneux L, Mosseri V, Jaulerry C, Brunin F,
point D, Validire P, Dubray B, Fridman WH, Rodriguez J:
Soluble interleukin-2 receptor serum level as a predictor of
locoreginal control and survival fore patients with head
neck carcinoma. Cancer 79:1401-1408 (1997)

33. Tartour E, Mosseri V, Jouffroy T, Deneux L, Jaulery C,
Brunin F, Fridman WH, Rodriguez J: Serum soluble
interleukin-2 receptor concentrations as an independent
prognostic marker in head and neck cancer. Lancet
357:1263-1264 (2001)

34. Yoshida S, Morii K:Serum concentrations of soluble
interleukin-2 receptor in patients with malignant barin
tumors. J Surg Oncol 75:131-135 (2000)

35. Yano T, Yoshino I, Yokoyama H, Fukuyama Y, Takai
E, Asoh H, Ichinose Y: The clinical significance of serum
soluble interleukin-2 receptors in lung cancer. Lung Cancer
15:79-84 (1996)

36. Tisi E, Lissoni P, Angeli M, Arrigoni C, Corno E,
Cassina E, Ballabio D, Benenti C, Barni S, Tancini G:
Postoperative increase in soluble interleukin-2 receptor
serum levels as predictor for early recurrence in non-small
cell lung carcinoma. Cancer 1992 69:2458-2462 (1992)

37. Brunetti G, Bossi A, Baiardi P, Jedrychowska I, Pozzi
U, Bacchella L, Bernardo G: Soluble interleukin-2 receptor
(sIL-2R) in monitoring advanced lung cancer during
chemotherapy. Lung Cancer 23:1-9 (1999)

38. Kawashima O, Kamiyoshihara M, Sakata S, Endo K,
Saito R, Morishita Y: The clinicopathological significance
of preoperative serum-soluble interleukin-2 receptor
concentrations in operable non-small-cell lung cancer
patients. Ann Surg Oncol 7:239-245 (2000)

39. Pui CH, Ip SH, Iflah S, Behm FG, Grose BH, Dodge
RK, Crist WM, Furman WL, Murphy SB, Rivera G: Serum
interleukin 2 receptor levels in childhodd acute
lymphoblastic leukemia. Blood 71:1135-1137 (1988)

40. Viviani S, Camerini E, Bonfante V, Santoro A,
Balzarotti M, Fornier M, Devizzi L, Verderio P, Valagussa
P, Bonadonna G: Soluble interleukin-2 receptor (sIL-2R) in
Hodgikin’s disease: Outcome and clinical implications. Brit
J Cancer 77:992-997 (1998)

3090

41. Wakao D, Murohashi I, Tominaga K, Yoshida K,
Kishimoto K, Yagasaki F, Itoh Y, Itoh K, Sakata T, Kawai
N, Kayano H, Suzuki T, Matsuda A, Hirashima K, Bessho
M: Serum thymidine kinase and soluble interleukin-2
receptor predict recurrence of malignant lymohoma. Ann
Hematol 81:140-146 (2002)

42. Boyano MD, Garcia-Vazqwuez MD, Gardeazabal J,
Garcia de Galdeano A, Smith-Zubiaga I, Canavate ML,
Raton JA, Bilbao I, Diaz-Perez JL: Serum-soluble IL-2
receptor and IL-6 levels in patients with melanoma.
Oncology 54:400-406 (1997)

43. Hasegawa M, Tanaka M, Hatta N, Wakamatsu K, Ito S,
Takehara K:Simultaneous measurement of serum 5-S-
cysteinyldopa, circulating intercellular adhesion molecule-1
and soluble interleukin-2 receptor levels in Japanese
patients with malignant melanoma. Melanoma Res 7:243-
251 (1997)

44. Fierro MT, Lisa F, Novelli M, Bertero M, Bernengo
MG: Soluble interleukin-2 receptor, CD4 and CDS levels in
melanoma: A longitudial study. Dermatology 184:182-189
(1992)

45. Ostenstad B: Soluble interleukin-2 receptor levels in
patients with malignant melanoma and renal cell cancer.
Acta Oncol 31:413-415 (1992)

46. Gooding R, Riches P, Dadian G, Moore J, Gore M:
Increased soluble interleukin-2 receptor concentration in
plasma predicts a decreased cellular response to IL-2. Brit J
Cancer 72:452-455 (1995)

47.Waldmann TA, White JD, Doldmann CK: The IL-2
receptor:a target for monoclonal antibody therapy of
HTLV-1 induced adult T-cell leukemia. Blood 82:1701-
1712 (1993)

48 Kreitman RJ, Wilson WH, White JD, Jaffe ES, Giadina
S: Phage 1 trial of recombinant immunotoxin anti-Tac Fv-
PE38 in patients with haematologic malignancies. J Clin
Oncol 18:1622-1636 (2000)

49. Olsen E, Duvic M, Frankel A, Kim Y, Martin A,
Vonderheid E, Jegassothy B, Wood G, Gordon M, Heald P,
Oseroff A, Pinter-Brown L, Bowen G, Kuzel T, Fivenson
D, Foss F, Glode M, Molina A, Knober E, Stewart S,
Cooper K, Stevens S, Craig F, Reuben J, Bacha P, Nichols
J: Pivotal phage III trial of two dose levels of denileukin
diftitox for the treatment of cutaneous T-cell lymphoma. J
Clin Oncol 19:376-388 (2001)

Key Words: IL-2R, soluble IL-2R, Cytokine, Cancer,
Review

Send correspondence to: S. Murakami, M.D. & Ph.D.,
Department of Surgery, Saitama Medical School,
Morohongo 38, Moyorama-machi, Iruma-gunn, Saitama-
kenn, 350-0495, Japan, Tel: (+81)-49-276-1228, Fax:
(+81)-49-295-8005, E-mail: smurakam@saitama-med.ac.jp



