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Ra dio ther apy af fects not only ma lig nant, but also a healthy tis sue ad ja cent to tu mor by in creas ing 
re ac tive ox y gen spe cies gen er a tion, with con se quent dam age to biomolecules, such as the ox i da -
tion of mem brane lipids, known as lipid peroxidation. The end prod uct of lipid peroxidation is
malondialdehyde. Radioprotectors are com pounds that could sig nif i cantly pro tect nor mal cells
from ra di a tion, with out chang ing the tu mor cell radiosensitivity. Syn thetic radioprotectors usu -
ally have side ef fects and are toxic. Nat u ral radioprotectors ex ert pro tec tion with out ad verse ef -
fects. In this study, we ex am ined the radioprotective abil ity of lin den honey in rat blood, by de -
tect ing al ter ations in the ac tiv i ties of an ti ox i dant en zymes catalase  and glutathione peroxidase 
and malondialdehyde con cen tra tion af ter the ex po sure to a ther a peu tic dose of gamma rays. Six -
teen rats were ran domly di vided into Con trol and Honey groups. Honey group re ceived honey
(1.5 mL(kgd–1)) orally for four weeks, while at the same time Con trol group were given dis tilled
wa ter. Af ter four weeks, blood was sam pled from all an i mals. Sam ples were halved, and one se ries
of sam ples were gamma ir ra di ated (2 Gy). Ra di a tion in duced de creased glutathione peroxidase
ac tiv ity and in creased malondialdehyde level, while honey treat ment at ten u ated those al ter ations, 
keep ing glutathione peroxidase and malondialdehyde at phys i o log i cal lev els. These find ings con -
firm radioprotective prop er ties of lin den honey.
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INTRODUCTION

Ra dio ther apy is widely used for treat ing can cer. It
has been es ti mated that 80 % of can cer pa tients need ra -
dio ther apy ei ther for cu ra tive or pal lia tive pur pose [1].
How ever, ra di a tion af fects not only ma lig nant, but also a
healthy tis sue ad ja cent to tu mor. Ion iz ing ra di a tion in -
duces bio chem i cal changes in liv ing tis sue through var i -
ous mo lec u lar events, such as di rect re ac tion with
macromolecules (nu cleic ac ids, pro teins and lipids) and
pro duc tion of aque ous free rad i cals due to the ac tion of ra -
di a tion on wa ter. The main free rad i cals re sult ing from the
radiolysis of wa ter are hydroxyl (OH·) and hy dro gen rad i -
cal (H·) [2]. In the pres ence of ox y gen, hy drated elec trons
and H at oms re act with mo lec u lar ox y gen pro duc ing

hydroperoxyl (HOO·), superoxide an ion rad i cal (·OO¯)
and nonrad i cal re ac tive ox y gen spe cies (ROS), such as
hy dro gen per ox ide (H2O2) [3]. Even low doses of ra di a -
tion in duce ROS pro duc tion and may even tu ally in crease
the risk of ma lig nancy [4-6]. The ROS can re act with all
cel lu lar macromolecules in clud ing nu cleic ac ids, pro teins, 
lipids etc. chang ing their func tions and struc tures and
caus ing cell dys func tion and mor tal ity. To coun ter act
over pro duc tion of ROS cells have de vel oped en zy matic,
superoxide dismutase (SOD), catalase (CAT), glutathione
peroxidase (GPx), glutathione reductase (GR)) and
nonen zy matic an ti ox i dants (glutathione (GSH), vi ta mins
C, A, E, which main tain a dy namic bal ance be tween pro
and an ti ox i dant (AO) pro cesses in nor mal phys i o log i cal
con di tions. Ra dio ther apy in creases ROS gen er a tion in
both ma lig nant and healthy tis sue lead ing to ox i da tive
stress, with con se quent dam age to biomolecules. One of
the first con se quences of ox i da tive stress is the ox i da tion
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of mem brane lipids, a chain re ac tion known as lipid
peroxidation (LPO). The end prod uct of the ox i da tion of
bi o log i cal mem branes is malodialdehyde (MDA), which
is con sid ered a good biomarker of ox i da tive stress and
LPO. Pre vi ous stud ies have shown that ra dio ther apy in -
duced ox i da tive dam age to mem brane lipids [7, 8]. In the
last few de cades, a great ef fort has been made to dis cover
radioprotective agents that will re duce harm ful ef fects of
ra dio ther apy. Radioprotectors are com pounds that could
sig nif i cantly pro tect nor mal cells from ra di a tion in duced
dam age with out chang ing the tu mor cell radiosensitivity
[9]. How ever, the use of syn thetic radioprotectors is lim -
ited due to their side ef fects and tox ic ity. There fore, more
at ten tion has re cently been paid to nat u ral radioprotectors
that ex ert pro tec tive ac tions against ra di a tion, with out ad -
verse ef fects. Gar lic, green tea, ap ples, cit rus and gin ger
are ex am ples of food con tain ing nat u ral radioprotective
agents [9].

Honey is well known for its health ef fects as a nat -
u ral food sup ple ment. Pre vi ous stud ies have re ported
nu mer ous ben e fi cial ef fects of honey: an ti bac te rial,
anti-in flam ma tory, an ti vi ral, immunomodulatory,
antimutagenic and an ti ox i dant [10, 11]. Fur ther more,
honey con tains many ac tive agents, such as en zymes
(glu cose oxidase, catalase, diastase, invertase etc.),
ascor bic ac ids, phe no lic ac ids, carotenoid deri vates,
amino ac ids, pro teins [12-14].  The to tal an ti ox i dant ca -
pac ity of honey orig i nates from phe nols, flavonoids,
phe no lic ac ids, pro teins and amino ac ids, but de pends
not only on its chem i cal com po si tion, but also on the
com plex in ter ac tion be tween par tic u lar com pounds
[15]. Al though an ti ox i dant prop er ties of honey are well
doc u mented [16, 17], radioprotective role of honey and
honey-bee prod ucts, such as propolis has only lately
been in ves ti gated [18-21]. 

Lin den honey is par tic u larly known to be rich in
vi ta mins (B1, B2, B3, B5, B6, C, E, and K), min er als
(po tas sium, phos phor, mag ne sium, so dium, and iron),
trace el e ments (man ga nese, chro mium, se le nium, co -
balt, zinc, cop per etc.) [22]. It is also very rich in
flavonoids and other polyphenols known for their an -
ti ox i dant ac tiv ity [23, 24]. Nev er the less, the re search
on its radioprotective po ten tial is lack ing. There fore,
in this study, we ex am ined the radioprotective abil ity
of lin den honey from Fruška Gora Moun tain in rat pe -
riph eral blood, by de tect ing al ter ations in the ac tiv i ties 
of an ti ox i dant en zymes CAT and GPx and con cen tra -
tion of MDA af ter the ex po sure to a ther a peu tic dose of 
gamma rays.

MATERIALS AND METHODS

Animals

Eleven-week old male Wistar rats weigh ing
300-350 g were used in this study. An i mals were
housed in a tem per a ture and cli mate-con trolled room
(22 ± 1 °C; 45-65 % hu mid ity) with re versed day/night 

cy cle (lights on from 19:00 to 7:00) and food and wa ter 
ad li bi tum. They were treated as eth i cally as pos si ble
ac cord ing to the rec om men da tions of the Eth i cal Com -
mit tee for the care and use of lab o ra tory an i mals of the
Vin~a In sti tute of Nu clear Sci ences, which fol lows the
guide lines of the Ser bian So ci ety for the Use of An i -
mals in Re search and Ed u ca tion. Since the Ser bian
Law on An i mal Pro tec tion pro hib its test ing ra di a tion
di rectly on an i mals, we opted for eth i cally and le gally
ac cept able al ter na tives and ir ra di ated rat blood sam -
ples, keep ing the an i mals alive and safe. The Eth i cal
Com mit tee of the Vin~a In sti tute ap proved the study
(ap proval num ber 06/2023).

Experiment design

Six teen an i mals were ran domly di vided into two
groups, each with eight in di vid u als. The con trol group
was raised un der stan dard con di tions, while the Honey
group re ceived honey dis solved in dis tilled wa ter in a
ra tio 1:1 and in a dose of 1.5 mL(kgd)–1. Honey was ad -
min is tered by oral sy ringe, once a day, al ways at the
same time, for four weeks, as pre vi ously de scribed [25]. 
Lin den honey used in this study orig i nated from the lin -
den for est lo cated on the slopes of Fruška Gora, an iso -
lated moun tain in the Pannonian Plain and was col -
lected in 2022 in the api ary of Dr. V. Stani}. Af ter four
weeks blood was sam pled from rat tails into tubes con -
tain ing lith ium hep a rin as the an ti co ag u lant and an i mals 
were re turned to their cages. All an i mals sur vived the
ex per i ment with out signs of ill ness. Blood sam ples (ap -
prox i mately 1 mL) were di vided in half. One se ries of
sam ples was la beled as C for Con trol group and H for
Honey group and kept at 4 °C un til use. The other se ries
of sam ples, la beled as C1 or H1 for Con trol and Honey
group, re spec tively, was taken to the De part ment of Ra -
di a tion and En vi ron men tal Pro tec tion, Vin~a In sti tute
of Nu clear Sci ences, where it was placed on the ra di a -
tion bench and gamma ir ra di ated with a dose of 6 Gyh–1

for 20 min utes. The ab sorbed dose was 2 Gy, which is a
ther a peu tic dose that can be given in one ses sion with -
out sig nif i cant dam age to the ad ja cent healthy tis sue.
Through out the han dling sam ples were kept on wet ice
to pre vent deg ra da tion.

Sample preparation

Af ter ir ra di a tion of C1 and H1  all blood sam ples
were cen tri fuged at 1500 g, 4 °C for 10 min utes. The
plasma (supernatant) was stored at –80 °C for MDA
as say. The blood cells were washed three times in cold
sa line and then lysed in 20 packed cells vol umes of
ice-cold dis tilled wa ter. Lysates were cen tri fuged at
8500 g, 4 °C for 10 min utes to re move the blood cell
stroma and supernatants were stored at –80 °C for CAT 
and GPx as says.
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Assays

An ti ox i dant prop er ties of lin den honey are in -
ves ti gated in the Lab o ra tory for in ves ti ga tion of nat u -
ral re sources of phar ma co log i cally and bi o log i cally
ac tive com pounds, De part ment of Chem is try, Bio -
chem is try and En vi ron men tal Pro tec tion, Fac ulty of
Sci ences, Uni ver sity of Novi Sad. Lipid peroxidation
in hi bi tion ca pac ity (LPIC), hydroxyl rad i cal scav eng -
ing ca pac ity (HRSC) and superoxide an ion rad i cal
scav eng ing ca pac ity (SARSC) are de ter mined by the
spec tro pho to met ric method pro posed by Pinta} et al.
[26].

As says for CAT, GPx and MDA were per formed
us ing Perkin Elmer Lambda 25 Spectrophotometer
(Perkin Elmer In stru ments, Norwalk, CT, USA).

CAT ac tiv ity was de ter mined by the method of
Beutler [27]. The de com po si tion of hy dro gen per ox ide
(H2O2) by CAT from the sam ples was mon i tored through 
a de crease in absorbance at 230 nm as a func tion of time.
One CAT ac tiv ity unit is de fined as 1  mol of H2O2 de -
com posed per min ute un der the as say con di tions. The
spe cific en zyme ac tiv ity of CAT was ex pressed as
kilounits per gram of he mo glo bin (kUg–1Hb).

The GPx ac tiv ity was de ter mined by the method of
Paglia and Val en tine [28] us ing a com mer cial kit
Ransel® (Randox Lab o ra to ries Ltd., Crumlin, UK). Re -
duc tion of or ganic per ox ide by the GPx from the sam ple
is ac com pa nied by con com i tant ox i da tion of glutathione.  
In the pres ence of GR, ox i dized glutathione is im me di -
ately re cy cled to its re duced form, with si mul ta neous ox -
i da tion of nicotinamide ad e nine dinucleotide phos phate
(NADPH) to NADP+. The rate of NADPH ox i da tion ac -
com pa nied by a de cline in absorbance at 340 nm as a
func tion of time is di rectly pro por tional to the GPx ac tiv -
ity. One GPx ac tiv ity unit is de fined as 1  mol of NADPH
de com posed per min ute un der the as say con di tions. The
spe cific en zyme ac tiv ity of GPx was ex pressed as units
per gram of he mo glo bin (Ug–1Hb).

The MDA con cen tra tion was de ter mined by the
method of Siddique et al. [29]. In the re ac tion of MDA

from the sam ple with a chromogenic agent 1methyl
2phenylindole at 45 °C, a col ored com pound with
max i mal absorbance at 586 nm is formed. MDA con -
cen tra tion is di rectly pro por tional to the absorbance at
586 nm and is ex pressed as micromoles per li ter of
plasma (mmolL–1).

Statistics

The data were pre sented as mean ± stan dard de vi a -
tion. Nor mal ity of data was as sessed by Shapiro- Wilk
test. Ef fects of honey ad min is tra tion and gamma ra di a -
tion were tested by two-way ANOVA with re peated mea -
sure ments on one fac tor. Dif fer ences be tween in de pend -
ent sam ples (i. e., C vs. H, C vs. H1, C1 vs. H, and C1 vs.
H1) were tested by Tukey post-hoc test, while Pair-sam -
ple t-test was used for test ing paired sam ples (C vs. C1, H
vs. H1). Sta tis ti cal anal y ses were car ried out us ing the
Or i gin Pro 9 data anal y sis soft ware (OriginLab Cor po ra -
tion, Northampton, MA, USA). A P value be low 0.05
was con sid ered sig nif i cant.

RESULTS AND DISCUSSION

An ti ox i dant char ac ter is tics of lin den honey,
mea sured by LPIC, HRSC and SARSC are shown in
tab. 1. The re sults dem on strate that the honey pre -
served the an ti ox i dant prop er ties even af ter be ing ir ra -
di ated with gamma rays. The LPIC is higher at lower
con cen tra tions (be low 1 mg(mL)–1). The HRSC is also 
pre served af ter ra di a tion with al most un changed
half-max i mal in hib i tory con cen tra tion (IC50), while
for SARSC IC50 is even lower af ter ra di a tion. Our re -
sults con firm an ti ox i dant prop er ties of lin den honey.
Fur ther more, we dem on strated that an ti ox i dant ca pac -
ity of lin den honey re mained well pre served af ter
gamma ra di a tion. These find ings are in ac cor dance
with the re sults of Saxena et al. [30] who found that
honey re tained its antimutagenic, an ti ox i dant and
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Table 1. Antioxidant capacity of linden honey from the region of Fruška Gora mauntain before and
after the irradiation by 2 Gy of gamma rays

Sample Concentration
[mg(mL)–1]

Lipid peroxidation
inhibition capacity [%]

Hydroxyl radical scavenging
capacity IC50* [mg(mL)–1]

Superoxide anion radical
scavenging capacity IC50 [mg(mL)–1]

Honey

0.179 24.5 ±3.2

1.116 ±0.157 1.890 ±0.112

0.359 28.4 ±5.3

0.717 26.9 ±4.2

2.152 4.4 ±12.2

4.303 8.1 ±11.8

Honey
irradiated

1.171 30.2 ±1.4

1.165 ±0.084 1.587 ±0.233

0.343 23.8 ±8.3

0.685 15.9 ±3.8

2.06 2.0 ±4.8

4.11 11.1 ±9.4

* IC50 – half max i mal in hib i tory con cen tra tion



radioprotective prop er ties af ter gamma ir ra di a tion
aimed to achiev ing mi cro bi o log i cal safety.

En zyme ac tiv i ties of CAT and GPx are pre sented
in  fig. 1.  For  CAT ac tiv ity  no  sig nif i cant main ef fect
was found for ei ther honey or ra di a tion treat ment or in -
ter ac tion  be tween  the  two  (F = 2.48,  F = 0.2,  F = 3.44,
P > 0.05 for honey, ra di a tion and in ter ac tion, re spec -
tively). Tukey test re vealed sig nif i cant dif fer ence be -
tween C1 and H1 (t = 2.24, P < 0.05). For GPx ac tiv ity
sig nif i cant  main  ef fects  were  found  for  both  honey
and  ra di a tion,  but  not  for  their  in ter ac tion  (F = 10.61,
P < 0.01, F = 14.12, P < 0.01, F = 0.11, P > 0.05, for
honey, ra di a tion and in ter ac tion, re spec tively). Honey
treat ment sig nif i cantly in creased GPx ac tiv ity both be -
fore (C vs. H, t = –2.18, P < 0.05) and af ter ir ra di a tion (C1

vs. H1, t = –2.88, P < 0.05). On the con trary, gamma ra di -
a tion sig nif i cantly de creased GPx ac tiv ity in both Con -
trol (C vs. C1, t = 2.85, P < 0.05) and Honey group (H vs.
H1, t = 2.46, P < 0.05). Ma jor dif fer ence was found be -
tween H and C1 group (t = 4.76, P < 0.001). 

The MDA con cen tra tions are shown in fig. 2.
Sig nif i cant main ef fects were found for ra di a tion and
in ter ac tion  be tween  honey  and  ra di a tion  (F  =  6.77,
P < 0.05; F = 5.99, P < 0.05, for ra di a tion and in ter ac -
tion, re spec tively). Ra di a tion pro voked sig nif i cant in -
crease in MDA con cen tra tion only in Con trol group (C 
vs. C1, t = –2.62, P < 0.05). Ir ra di ated blood from Con -
trol group also had higher MDA con cen tra tions com -
par ing  with  Honey  group  be fore  H vs. C1, t = –2.21,
P < 0.05)  and  af ter  ir ra di a tion  (C1  vs. H1,  t  =  –2.18,
P < 0.05).

Changes in an ti ox i dant en zyme ac tiv i ties and
MDA con cen tra tions found in our study sug gest that
both honey treat ment and gamma ra di a tion have in flu -
enced an ti ox i dant sta tus in rat blood. Since ra di a tion
in duces ROS over pro duc tion, in creased ac tiv i ties of
AO en zymes should be an ad e quate re sponse. How -
ever, we found only slightly in creased CAT ac tiv ity
(about 16 %) in ir ra di ated blood ob tained from con trol
an i mals, but this was not sta tis ti cally sig nif i cant, while 

GPx ac tiv ity was de creased. The study of Focea et al.
[31] re ported in creased CAT ac tiv ity af ter low- and
me dium dose of ion iz ing ra di a tion in var i ous an i mal
tis sues. Up-reg u la tion of CAT ac tiv ity could be a pro -
tec tive re sponse to in creased ox i da tive stress due to ir -
ra di a tion. Honey treat ment had no ef fect on CAT ac -
tiv ity in non-ir ra di ated blood, but de creased it in
ir ra di ated blood. Since lin den honey used in our re -
search is proven to have the abil ity to neu tral ize
hydroxyl and superoxide an ion rad i cals, we may pre -
sume that over pro duc tion of H2O2, the sub strate of
CAT, is pre vented be fore it started. The CAT is a key
en zyme for neu tral iza tion of H2O2 through its de com -
po si tion to mo lec u lar ox y gen and wa ter. How ever, due 
to its high Mi chae lis-Menten con stant, CAT is not
highly ef fec tive at low (phys i o log i cal) lev els of H2O2,
thus main tain ing op ti mum level of this im por tant sig -
nal ing mol e cule [32]. An other H2O2 de tox i fy ing en -
zyme, GPx, is more ef fi cient at lower con cen tra tions
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Fig ure 1. Ef fects of lin den honey and gamma ra di a tion on CAT and GPx in rat blood; C - blood sam ples from Con trol
group, H - blood sam ples from Honey group, C1 - blood sam ples from Con trol group ir ra di ated with 2 Gy of gamma ra di -
a tion, H1 - blood sam ples from Honey group ir ra di ated with 2 Gy of gamma ra di a tion, * P < 0.05 sig nif i cantly dif fer ent
from C, # P < 0.05, ### P < 0.001 sig nif i cantly dif fer ent from H, and + P < 0.05 sig nif i cantly dif fer ent from C1

Fig ure 2. Ef fects of lin den honey and gamma ra di a tion
on MDA con cen tra tions in rat blood; C – blood sam ples
from Con trol group, H– blood sam ples from Honey
group, C1 – blood sam ples from Con trol group af ter 2 Gy 
of gamma ra di a tion, H1 – blood sam ples from Honey
group af ter 2 Gy of gamma ra di a tion, * P < 0.05 sig nif i -
cantly dif fer ent from C; # P < 0.05 sig nif i cantly dif fer ent
from H, and + P < 0.05 sig nif i cantly dif fer ent from C1



of the sub strate [33]. In this study de creased GPx ac -
tiv ity in the blood of con trol and honey treated an i mals 
were de tected af ter gamma ir ra di a tion. Low ered GPx
ac tiv ity may be ex plained by free rad i cal in duced dam -
age to hy dro gen bonds that en sure the ac tive site of the
en zyme. De creased GPx ac tiv ity and ex pres sion af ter
ra di a tion have pre vi ously been re ported in hu man
fibroblasts [34]. Since GPx de pends on GSH avail -
abil ity, de ple tion of GSH, as a con se quence of in -
creased ROS level due to gamma ra di a tion may also
con trib ute to re duced en zyme ac tiv ity. The GSH is one 
of the most im por tant cel lu lar an ti ox i dants, en zyme
co fac tor and free rad i cal scav en ger, ca pa ble of break -
ing chain re ac tion of lipid peroxidation and re cy cling
other an ti ox i dants [35]. In ac ti va tion of GPx by ir ra di -
a tion, as well as ex haus tion of GSH con tent leads to
im paired GSH re dox cy cle, met a bolic ox i da tive stress
and pro longed cell in jury [36]. Im paired mech a nism
of per ox ide de tox i fi ca tion due to GPx in ac ti va tion is
re flected in an in creased level of MDA in the ir ra di ated 
rat blood found in our study. The ap pli ca tion of honey
sig nif i cantly in creased GPx ac tiv ity both in non-ir ra -
di ated and ir ra di ated blood. Fur ther more, MDA level
in ir ra di ated blood of an i mals treated with honey re -
mained sta ble. Sim i lar re sults are re ported by
Al-Shemary and Abdulatif [37], who found el e vated
MDA and de creased GSH con cen tra tion in rab bit tes -
ti cles af ter ex po sure to X-rays, while those changes
were at ten u ated by pre- or post-treat ment with honey,
sug gest ing ra dio-pro tec tive prop er ties of honey. An ti -
ox i dant com pounds from honey may con trib ute to the
strength en ing of the an ti ox i dant de fense sys tem by
neu tral iz ing ROS and pre vent ing in ac ti va tion of GPx
and GSH de ple tion. Be sides, since GPx func tion de -
pends on Se avail abil ity, Se from honey can also re in -
force its ac tiv ity. Fur ther more, a re cent study has dem -
on strated that honey bees can pro duce melatonin [38],
which can then be trans ferred to honey. Melatonin has
been de tected in some honey sam ples from Aus tra lia,
USA and Po land [39]. Melatonin is a pluripotent mol e -
cule with a wide range of bi o log i cal func tions, in clud -
ing an ti ox i dant. Pre-ad min is tra tion and post-ad min is -
tra tion of melatonin have been re cently re ported to
main tain nor mal GPx ac tiv ity in hu man fibroblasts af -
ter ra di a tion [40]. There is still no ev i dence about the
pres ence of melatonin in lin den honey from Fruška
Gora used in our study. 

CONCLUSION

Our re sults con firm radioprotective prop er ties of
lin den honey. The ap pli ca tion of honey in vig o rated the
an ti ox i dant ca pac ity in rat blood by en hanc ing GPx ac -
tiv ity and pre vent ing lipid peroxidation, which is re -
flected in phys i o log i cal level of MDA in the ir ra di ated
blood of an i mals treated with honey. Fur ther in ves ti ga -
tions, in clud ing de tec tion of par tic u lar an ti ox i dants,

should pro vide better un der stand ing of pro cesses un der -
ly ing radioprotective ef fects of lin den honey.  How ever,
our re sults sug gest that lin den honey may be ben e fi cial
for pa tients un der go ing ra dio ther apy.
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RADIOPROTEKTIVNO  DEJSTVO  LIPOVOG  MEDA
U  PERIFERNOJ  KRVI  PACOVA

Radioterapija uti~e ne samo na maligno, ve} i na susedno zdravo tkivo, pove}avaju}i
stvarawe reaktivnih vrsta kiseonika, uz o{te}ewa biomolekula, kao {to je oksidacija lipida u
membranama, poznata kao lipidna peroksidacija. Krajwi proizvod lipidne peroksidacije je
malondialdehid. Radioprotektori su jediwewa koja mogu da za{tite normalne }elije od zra~ewa,
bez promene radiosenzitivnosti tumorskih }elija. Sinteti~ki radioprotektori ~esto imaju
sporedne efekte i toksi~ni su. Prirodni radioprotektori ispoqavaju za{titu bez negativnih
efekata. U ovom istra`ivawu ispitivali smo radioprotektivnu sposobnost lipovog meda u krvi
pacova, odre|uju}i promene u aktivnostima antioksidativnih enzima katalaze i glutation
peroksidaze i koncentraciji malondialdehida nakon izlagawa terapeutskim dozama gama zraka. 
[esnaest pacova je po principu slu~ajnosti podeqeno na Kontrolnu i Med grupu. Med grupa je
dobijala med (1,5 mLkg–1 dnevno) oralno u toku ~etiri nedeqe, dok je Kontrolna grupa umesto toga
dobijala destilovanu vodu. Nakon ~etiri nedeqe uzeti su uzorci krvi od svih ̀ ivotiwa. Uzorci su
prepolovqeni i jedna serija je bila ozra~ena gama zra~ewem (2 Gy). Radijacija je izazvala smawenu
aktivnost glutation peroksidaze i pove}an nivo malondialdehida, dok je tretman medom ubla`io
ove promene, odr`avaju}i glutation peroksidazu i malondialdehid na fiziolo{kom nivou. Ovi
rezultati potvr|uju radioprotektivna svojstva lipovog meda. 

Kqu~ne re~i: radioterapija, za{tita od zra~ewa, antioksidativni enzim, malondialdehid,
.........................lipov med


