Oxidative stress is increased in various forms of can-

cer. A general feature of malignancy and neoplasms is in-
creased levels of TBARS and over expression of enzymat-
ic, or non-enzymatic antioxidants (AOXs). However, not
all cancers show this feature and some are below normal.
This issue of OxiDates will review and summarize the lit-
erature for several types of cancer and their relationship to
TBARS.
LUNG. Small cell lung cancer (SCLC) and non-small cell
lung cancer (NSCLC), both have elevated levels of TBARS
as measured in erythrocytes (1). In that study, TBARS was
shown to positively correlate with xanthine oxidase in
NSCLC patients who had advanced (III & IV) stage dis-
ease and with nitric oxide radicals in early (I & II) stage
disease. Xanthine oxidase produces reactive oxygen spe-
cies (ROS) which then go on to form nitric oxide radicals.
AOX enzymes such as catalase and super oxide dismutase
were also increased above normal controls but, glutathione
peroxidase and glutathione-S-transferase were not differ-
ent between cohorts. In another study, tumor tissue from
patients with cancer also showed increased TBARS levels
compared to normals (2).

Furthermore, correlation was reported with thromboxane
A2. Testing for TBARS following chemotherapy is report-
ed to be useful in screening for SCLC, because anti-cancer
drugs induce lipid peroxidation (3). After the 1% chemo-
therapy, TBARS rose to 4.2 umol/L (n=2.5umol) and this
was correlated with survival . Patients whose TBARS did
not increase had a shortened survival.

BREAST. One of the earliest studies demonstrated a 3.6
—fold increase in oxidizable PUFA in patients with adenoma
of the breast (4). Control tissue from benign lipomas and
normal breast tissue had the same TBARS levels. Later, a
study with 80 cancer patients were tested with TBARS and
they all were found to be elevated (5,6). These patients also
had decreased levels of AOXs . The authors suggested that
upregulation of AOXs enabled tumor cells to counteract
oxidative stress, allowing tumor progression. Recently, an-
other report in 40 patients confirmed the finding of higher
TBARS and low AOX activity (7). This deficiency was
also noted in plasma samples (8).

PROSTATE. This is the most prevalent cancer and second
leading cause of death in Men. Plasma TBARS increased
20% from normal in 5 out of 5 patients receiving retinoic
acid treatment for advanced stage prostate disease (9).

Using another therapy, prostate cancer cells were cultured
and tested for TBARS following 1 or 2 Gy of radiation
(10). This study concluded that irradiation is an inducer of
lipid peroxidation ie; increased TBARS. A third study re-
ported increased TBARS (p>0.001) in treated patients after
anti-androgenic therapy which decreased AOX levels in 22
patients (11). This shift in oxidant-AOX balance was most
pronounced in patients with metastases. Surapaneni and
Venkata found that TBARS was elevated in patients with
carcinoma of the prostate (12). Ayadin , et al showed that
TBARS elevation in non-metastatic cancer was similar to
benign hyperplasia (13). These patients also had a decrease
in AOX enzymes ie; GPX and SOD.

COLON. ROS measured in the gastro-intestinal tract
initiates and causes progressive disease in these patients.
Results on 30 patients showed TBARS to be moderately
(p>0.005) elevated (14).Thiol AOXs were lower (p> 0.001)
in these patients. The additive effect indicates that TBARS
may serve as an important biomarker in colon cancer.
GASTRIC. TBARS in 24 age-and sex —matched patients
was markedly increased, while both enzymatic and non-en-
zymatic AOXs were decreased (15).This study shows that
lipid peroxidation is coupled with a breakdown in AOX
protection.

PANCREAS and HEPATIC. In alloxan-induced diabe-
tes in rats, TBARS was significantly (p>0.001) elevated in
pancreas and liver (16). Amelioration was pronounced in
rats treated with vitamin C and E.

RENAL. Exhaustive exercise causes a transient increase in
TBARS which accumulates in the kidney and effects func-
tion (17).

THYROID. In patients with stage II papillary thyroid can-
cer, TBARS was elevated and enzymatic AXOs were
decreased (18).

The above-cited articles reported plasma or tissue TBARS
elevation in over 600 patients with different types of cancer.
The ZeptoMetrix OxiTek kit for TBARS provides a rapid,
convenient, easy to perform, cost effective assay for ana-
lyzing total oxidative stress in patients with cancer. Since
an alteration in AOX enzyme status also occurs in some
cancers, the OxiTek kit for GPx is an appropriate adjunct.
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