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Background : Immunotherapy for cancer has not been successful because of several obstacles in tumor and its
environment. Inappropriate secretions of cytokines and growth factors by tumors cause substantial changes in the
immune responses against tumors, affording the tumors some degree of protection from immune attack. Uteroglobin
(UG, Clara cell secretory protein) has been known to have anti-inflammatory, immunomodulatory and anti-cancer
activities. However, in lung cancer cells, UG expression is decreased. This study investigated the role of UG in the

immunomodulation of lung cancer.

Methods : The UG protein was overexpressed by Adenovirus(Ad)-UG transduction in non-small cell lung cancer cell
lines. The concentration of Prostaglandin Eo (PGEs) was measured by Enzyme Immunoassay (EIA). Peripheral blood
mononuclear cells (PBMC) from whole blood were prepared with Ficoll. PBMC were cultured in RPMI 1640,
supernatant of A549, or Ab49 with UG or NS-398. Concentration of Th 1 type and Th 2 type cytokines from PBMC

were measured by ELISA.
Results :

UG suppressed PGEs, Cyclooxygenase-2 (COX-2) product. Both Thl type such as Interleukin-2 (IL-2),

Interferon—y (IFN-y) and Tumor necrosis factor-a (TNF-a) and Th2 type cytokines such as IL.-10 and Tumor
growth factor-B (TGF-£) were increased when PBMC were cultured with supernatant of non small lung cancer cells.
UG and COX-2 inhibitor, NS-398 induced normal immune response of PBMC. Although Th 1 type cytokines were

increased, Th 2 type cytokines were reduced by UG.

Conclusion : UG suppressed PGEg, COX-2 product. Supernatant of NSCLC induced imbalance of immune response
of PBMC. However, UG reversed this imbalance. These results suggest that UG may be used in the development of
immunotherapy for lung cancer. (Tuberc Respir Dis 2004 57.336-344)
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Figure. 1. Producton of UG protein  from  Ad-UG.
Transduced cel-UG  was detected in cell  lysates by
the Western blot  analysis. This shows that the
fransformed  cells  synthesized UG, The  expression
level in the cells transduced with 100 MOl of Ad-UG
were larger than that in cells fransduced with 20 MOI
of  AdUG, which indicates that the amount of
induced expression was proportional to the
fransduced viral  burden. Western blot  analysis in  the
bronchioloalveolar  lavage (BAL) fluds obtained in  a
normal  person  during a  bronchoscopy — examination
showed that UG was constitutively synthesized and
secreted at a high level in the normal  bronchial

epithelium.
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Figure. 2. UG inhibited PGE, synthesis and release. -
The amount of PGE: released into the supematant of
lung cancer cells was determined using an  enzyme
immunoassay according to the menufacturer's
protoco.  TNF-a  stimulation caused an increase  in
PGE> production. NS-398, a COX-2 inhbitor, reduced
the PGE: production level in  a  dose-dependent
manner. NSENS398, Nenull and U=UG.
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Figure. 3. Mean  producton — of  interleukin (-2 by Figure. 4. Mean production of interferon  (FN- y by
peripheral blood  mononudlear  cells  (PBMC)  with  or peripheral blood  mononuclear  cells  (PBVIC)  with  or

without NS-338 or UG. -Data represent PBMIC cultured
in noma  meda (RPM 16400 or tumor  Supematant
(A%9) with or without COX-2 inhibitor (NS39®) or UG
(Uteroglobin).  «P<0004, RPM  vs.  AXG T P<QOR
DMSO vsNS38 #P<00B, nul vs. UG §P<Q02
A9 vs. NS398; 11P<0.004, AX9 vs. UG.
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