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Effect of Propolis on the Activity of Antioxidant Enzymes in
Rat Liver Irradiated by X-ray
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We investigated the effect of propolis on the activity of antioxidant enzymes in rat liver exposed by X-ray irradiation.
The dosage of propolis showed the effect of lowering the concentration of superoxide anion in irradiated rat liver,
suggesting that propolis has a significant role to remove superoxide anion as an antioxidant and/or by activating the
antioxidant enzyme. The activities of superoxide dismutase (SOD) and glutathione reductase (GR), disturbed by X-ray
irradiation, were restored in 30 days to normal status in the group which dosed propolis before X-ray irradiation.
Interestingly, catalase (CAT) and glutathione peroxidase (GPOX) activities were highly increased with feeding propolis
to rat compared to untreated group, whereas glutathione s-transferase (GST) activity was little affected. Taken together, it
suggests that the propolis has a protective role in the rat liver cells against X-ray irradiation by increasing and recovering
the activities of antioxidant enzymes.
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Fig. 1. Changes of superoxide anion concentration in rat liver
irradiated after feeding propolis during 30 days. Numbers indicate
days after irradiation. [ ] (C): control group; [[](P): propolis fed
group; [ ](G): irradiated group; B (PG): irradiated group with
propolis. Each value represents the mean £ S.E. of 5 experiments,
* - P-value < 0.05.
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Fig. 2. Superoxide dismutase (SOD) activities in rat liver irra
diated afier feeding propolis during 30 days. The procedure of SOD
activity measurement was described in experimental methods. Each
value represents the mean & S.E. of 5 experiments, * - P-value <
0.05.
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& vzl vis) vk E4d0) A
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vl Wb 2AL AdEn 22 Ee s g4 F O 244
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Fig. 3. Catalase (CAT) activities in rat liver irradiated after
feeding propolis during 30 days. The procedure of CAT activity
measurement was described in experimental methods. Each value
represents the mean * S.E. of 5 experiments, * - P-value < 0.05.
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Fig. 4. Changes of glutathione concentration in rat liver irra-
diated after feeding propolis during 30 days. Numbers indicate
days after irradiation. [] (C): control group; [ ](P): propolis fed
group; [ |(G): irradiated group; §(PG): imradiated group with
propolis. Each value represents the mean = S.E. of 5 experimenis,
* - P-value < 0.05.
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Fig. 5. Glutathione peroxidase (GPOX) activities in rat liver
irradiated after feeding propolis during 30 days. The procedure of
GPOX activity measurement was described in experimental
methods. Each value represents the mean £ S.E. of 5 experiments,
* « P-value < 0.05.
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Fig. 6. Glutathione s-transferase (GST) activities in rat liver
irradiated after feeding propolis during 30 days. The procedure of
GST activity measurement was described in experimental methods.
Each value represents the mean £ S.E. of 5 experiments, * * P-
value < 0.05.
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Fig. 7. Glutathione reductase (GR) activities in rat liver irra-
diated after feeding propolis during 30 days. The procedure of GR
activity measurement was described in experimental methods. Each
value represents the mean £ S.E. of 5 experiments, * - P-value <
0.05.
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superoxide anion (0, ), HEEFA (H,0,), hydroxyl radical
(OH), YF3ta ('0y), FET4t4a (0, 2 peroxyl radical
(LOO) 53 & wkgAo] & SAitae X F2 +
AEZQ whald 2 kg ghajste] w3}, o, Ed A7
2% 5 R Ase fdete YQo] o (Aust et al,1993;
Cavalieri et al, 1988). ¢]2]3 &Aitas Folt &4 A8

Aol ALEE = A oA E EAES] (von Deutsch
2005), 9] A8 BH o B o R 1% 8-S
wkslA) ©t}h (Benderitter et al,, 1995). WAR-2 f-2 ‘1]":]7‘:_1_'
o] A Toddhs Ittt AL AJAHOEZA
BA8-g st g, wabde] Mg BH 2ol gitst

AAsRE AE W 4t} oA
A adAe} HEIAR e & Atk S EaA
superoxide dismutase, catalase:= superoxide anion, ¥}Fgh>
2 FAsl ozt So dXAAE A AT, glutathione
peroxidase, glutathione s-transferaset glutathione S ©]-8-3}<]
24 peroxyl radical®] AAo| ATl WS glutathione
reductase= Ate}d GSSGE #UE GSHZE M Fsht] ol
shedl, B AR gt AAede o] ddstas
% SOD7}F W% 583 ¥ 33 SIvh (Ahmad, 1995).
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fredel &4, Hega Fapdol &4, g B3t aldehyde?
AxL2713 21T, /7] gozd gude] Aoz Q%
=3t A42l lipofuscin® A, 4tstel XA GE FHLS
F4 7% %A 2 DNAY 283l DNA 77t AHES &
AstA €. 2= A A3 dshkgo] FAEHT A 3G,
|84 W, 99, ¢ 9 =32 YehdA v (Ahmad,
1995). o}&jgk FHol= dvtd oz GSHE vi/)2 GPOX,
GST % GR &7 2 34teba 47} peroxyl radical®] 4k3f
-39 Ao AdEH, f7] foag AAETL (Jakoby,
1985; Halliwell and Gutteridge, 1985). 2 <AFolA GPOX$]
FA4L vz Hla] ZREA A 3 IR AL AF
Tl A AP AL 2714 EAo] Frekd O ol FeE &
Aol Zaslar glod, AriHoz TR TR A7
olg] &Ado] thA] FUlH = ATE VEh Y. GSTY
A% 22 e A2l wet AP ZAF 27 diE
ol Hla] vl FrekaL glvh @A) ofo] FAdL ALH
zaZero s Eelal AEH o2 A 3o
TR EoaE YA TAF 2] B g o2 28

721 2t} GRY) AL GPOXUY GSTHH = ] TEET)
Aol mel @4o] Zhhatar YA TR e A &
APIE ZARSE ARG A AR AL 309 Fofl o)<
giol 543 SUkste] a2 FFEoE 4o ke
o2 Bol X&HAQl TR FELe] 4o GRY &4 35
o &3& Jeid oz A7)

2 Eeiso 4aog Qe WA A} 27]o= CAT
<} GSTS] #/do] F7}=" SOD, GPOX 3 GRe| &4
WAL AL 2700l AASAIRE A LA L2 Ee] 9]
Aol odl o9 BAde] FRFE HIE HolFm glo] L
2EYLE ALY S FTTHRIA FAG o9 &
AE BEAA FoBA WA AR Qe BAE-S g}
AFe G & AoE Aladr
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