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Aim: The aim of this study was to evaluate the effect of radiotherapy on lipid peroxidation, total sulfhydryl groups
(RSH) and nitric oxide (NO-) levels in plasma of cancer patients treated on different anatomic sites, and to
compare the results with control subjects. Methods: 89 patients with various malignancies and 33 healthy control
subjects were recruited for the study. Cancer patients were grouped according to the irradiation portals (head and
neck, thoracic, breast, abdominal and pelvic). Two blood samples before and after the completion of the fifth week
of radiotherapy were collected from each patient. Results: Plasma levels of malondialdehyde (MDA) and NO- of
cancer patients before irradiation were found higher than those in control subjects. After irradiation, a marked lipid
peroxidation increase was demonstrated as well as the significant decrease of plasma RSH level. Conclusion: The
alterations of the parameters indicate enhanced oxidant stress and point to the necessity of antioxidant prophylaxis

upon application of radiotherapy.
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Radiation therapy (RT) has still been considered to
be one of the most popular and important tools to cure
cancer. In radiotherapeutic practice, the radiation dose is
chosen primarily on the basis of maximum dose tolerated
by the normal tissues in the irradiated volume rather than
local tumor control as the radiosensivity of normal tissues
adjacent to the tumor limits therapeutic gain [1].

One of the consequences of the radiation is the pro—
duction of free radicals due to indirect effect of water
radiolysis [17]. The process of lipid peroxidation is one
of the oxidative conversion of polyunsaturated fatty ac—
ids to several products including malondialdehyde (MDA)
and lipid peroxides [18]. The production of large amounts
of nitric oxide (NO.), a free radical, has been implicated
as a cytotoxic factor in a variety of pathophysiological
processes [6]. Glutathione (GSH) is known to function
as an important antioxidant in the detoxification of xeno—
biotics, carcinogens, free radicals and maintenance of
immune functions as a nonprotein thiol [15]. By this way,
GSH also acts as a cosubstrate in the enzymatic repair
of radiation damage [10]. Considerable evidence points
to the fact that intracellular non—protein sulphydryl com—
pounds play an important role in the cellular response to
ionizing radiation, and the alterations in blood glutathione
levels were also suggested to be used as an index of
tumor response to therapy [8,15].

The effect of ionizing radiation on surrounding normal
cells may differ in various irradiated sites. Therefore, a
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study was undertaken to evaluate the effect of radiother—
apy on plasma MDA level as the last step of lipid peroxi—
dation, total sulfhydryl group (RSH) and NO- levels of can—
cer patients treated on different RT field localizations, and
to compare the results with control subjects.

PATIENTS AND METHODS

Patients and controls. The protocol for the study was
approved by the Ethic Committee of Gazi University Fac—
ulty of Medicine, and informed consent was given by each
patient. 89 patients with current histopathological proof of
cancer without distant metastasis (stage II-lll) to whom a
course of irradiation was planned were randomly selec—
ted from outpatients attending Radiation Oncology De-
partment of Gazi University Faculty of Medicine, Ankara,
from November 2002 through April 2003. Eligibility re—
quired age = 18 yr and Karnofsky Performance Status
> 70%. Patients with a history of previous RT to the same
region were ineligible. Patients were divided into five
groups according to their irradiated sites: group 1 (n=12)
head and neck RT, group 2 (n = 13) thoracic RT, group 3
(n = 32) breast RT, group 4 (n = 17) abdominal RT, and
group 5 (n = 15) pelvic RT. The patient group included
46 women and 43 men (mean age + standard error of
mean (SEM), 51.24 + 1.07 years). A detailed clinical his—
tory of the subjects was collected by personal interview,
and clinical examinations were performed. The tumor stag—
ings were done as per American Joint Committee on
Cancer TNM Staging [7].

The control group consisted of 33 healthy volun—
teers (17 women and 16 men; mean age + SEM 52.61 +
1.72 years). These subjects were confirmed free of dis—
ease on the basis of clinical history, physical examina—
tion and routine laboratory tests.

Radiotherapy. All patients received 50 Gy in
25 fractions of external beam RT to the primary tumor/
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YPOBEHb NMEPEKUCHOIMO OKUCJIEHUA NTUNNO0B
N COAEP)>XAHUE CYNbdrUAPUNbHbIX FPYMNMN U OKCUAA A30OTA
B NNA3ME KPOBU OHKONOIMMYECKUX BOJIbHbIX MPU
OBJIYYEHUU PA3NNYHbIX MONEN: UCCNEAOBAHUE METOQOM
“CNYYAU — KOHTPOJIb”

Ilenv: oneHnTsb 3(pheKT paoTEPANIH HA COEP KaHHe MAIIOHOBOTO THAJIb/IeTHIA KaK MapKepa MepeKUCHOTO OKUCIEHHS
JIMIUJIOB, YPOBEHb OOUIMX CYJIb()IUPUIbHBIX IPYNIl M OKCH/IA a30Ta B IJIa3Me KPOBU OHKOJOTHYECKUX OOJBHBIX MPU
00JIy4eHHH Pa3jUYHBIX MOJIEHl B CPaBHEHHH CO 31OPOBBIMH [OHOpaMu. Memoovi: B MCCIENOBaHHH YYaCTBOBAJN
89 onkosornueckux 6oJbHBIX U 33 310pPOBBIX JOHOpPaA. I'pynnbl GONBHBIX ObUIM C(HOPMHPOBAHBI B 3ABHCUMOCTH OT
JoKaTM3anuy 00Iy4yeHus: (TOI0Ba U II€esi, TOPAKAJIbHBIN OT/E], MOJOYHAS JKee3a, a0 OMHHAIBHBIN OTAE] U Ta30Bas
0071aCcTh); 00pPa3UbI KPOBU OBLTH B3SITHI Yy GOJBHBIX /{0 NMPOBEIEHUS PAJMOTEPANIMHA U MOCJIE MATHHENENBHOrO Kypca
panuorepanuu. Pe3ynvmamot: 10 pafinoTepanu YPOBeHb MAJOHOBOTO JHAJbETH/IA U OKCH/IAa a30Ta B IIa3Me KPOBH
00JIBHBIX OBLT BbIIIE TAKOBOTO 37I0POBBIX JOHOPOB; MOCJE PAZANOTEPANHH Y GOJIBHBIX ObLIIO OTMEYEHO KAK BbIPa’KEHHOE
TIOBbIlIIEHHE YPOBHS MEPEKHCHOTO OKHCJIEHHS JHIH/IOB B MJIa3Me KPOBH, TaK M CTATUCTUYECKH 3HAYMMOE CHIDKEHHE
coziepkaHus CyIbOrUIPUIbHBIX TPyNI. Bbigoovi: n3MeneHne yKa3aHHBIX APAMETPOB CBHAETEIbCTBYET 00 yCHIEHUH
OKHCJIMTEIBHOTO CTPECCca U HEOOXOAMMOCTH AHTHOKCHIAHTHO NPOGHIAKTHKY PH HCIIOJIb30BAaHUH PaJHOTEPAIINH.
Kntoueevie cnosa: pak, OKHCIEHHE JIHMIHNIOB, MaJOHOBBIH [Haib/JerHi, OKCHI a30Ta, paguoTepanus, oGmue
cyabprupuIbHbIe TPYTIIIHI.
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