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Table 1. Analysis of the blood cells and their components in rat supplemented with propolis at 10 to 20 days after irradiation.

o m\Days Control 5Gy-10d P5Gy-10d 5Gy-20d PSGy-20d
WBC (X 10/ 4) 3.77+0.21 7.26%0.16 14.55+0.21 55.15%0.45 1501+49
RBC (X 10%/41) 1.03%0.18 7.57£0.19 14.42+0.14 50,25+0.43 117114
Hb(g/dl) 1.05+0.14 7.61£0.13 14.41+0,17 48.12+0.41 75+10
Hct(%) 1.41+0.11 7.76+0.14 14.73+0.19 50,81+0.43 958+28
Platelet (X 10°/44) 2.38%0.19 7.24+017 13.09%0.15 45.43£0.46 882423

"5Gy-10d and 5Gy-20d, 5 Gy irradiated rat after 10 and 20 days; P5Gy-10d and P5Gy-20d, 5 Gy irradiated rat supplemented with propolis after 10

and 20 days.
*6 rats were used to obtain the results from each test group.
"Each value is mean +SE of 5 experiments.
" p-value <0.05 as compared with the control group.
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Table 2. Comparison of blood component contents in rat supplemented with propolis at 20 days after irradiation.

Iiem Days Control(C) Propolis(P) 5Gy(G) Propolis+5Gy(PG)
Albumin (g/dl) 2.533%0.060° 2.477%0,069 2.340%0.010° 2.330+0,060"
Total protein (g/dl) 6.005%0.188 6.400£0,146 5.63510,085 5.990£0,150°
Total bilirubin (mg/dl) 0.108-£0.006 0.120+0,578 0,095+0.005 0.085+0.005
Creatinine(mg/dl) 0.673+0,044" 0.73310.023 0.600£0.010 0.605+0,005"
BUN(mg/dD 25,425+1,887 20.333%0.167 25.500+3.000 20,85010,.850°
GOT(IU/L) 142,00£20.956 135.667 £34.667 74,500%1,500° 65.000%4.000
GPT(IU/L) 46.25+1,888 50,667 £2,906 48.000£2.000° 45,000%1,000
Total cholesterol (mg/dl) 128,50%5.042" 109.333+7.055 131.000%6.000 131,500=6,500

"Control(C), control group; Propolis(P), propolis fed group; 5 Gy(G), 5 Gy irradiated group; Propolis+5Gy(PG), 5 Gy irradiated group

supplemented with propolis.
"6 rats were used to obtain the results from each test group.
"Each value is mean + SE of 5 experiments.
*: p-value < 0.05 as compared with control group.
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Fig. 1. Changes of Mg, Fe, Ca contents in rat liver. A : control group,
B: propolis feed group, C : irradiated group, D: irradiated group

supplemented with propolis, % = 10000ppm, Values are mean + SE
of 5 experiments, *: p-value < 0.05.
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Fig. 2. Changes of Mn, Cu, Ni, Al, Mo, As contents in rat liver.

A: control group, B: propolis feed group, C: irradiated group, D:
irradiated group supplemented with propolis, Values are mean + SE,
of 5 experiments, *: p-value < 0.05.
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B3 HYor (Fig 4A), BT =7} RAESIHE =
g5t AF YT (Fig, 40). 2% 23 31 1ie pat
BlH=H 5 Gy HARARRE: 2AVE 2R oM E 25 25 9
S P 25 UF 9] Alol7) AAA] eigtt. vl A E o
A ALY Eo] A BaEIReH, M 23] dee
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Fig. 3. Changes of Cd, Pb contents in rat liver. A: control group, B:
propolis feed group, C: irradiated group, D: irradiated group
supplemented with propolis, Values are mean *- SE of 5 experiments,
*: p-value < 0.05.

Fig. 4. The micrography of rat testis fed with propolis after 20 days. The tissues were stained with H-E. Scale bar = 20.0,q. A: testis of the control
rat, B : testis of the 5 Gy irradiated rat, C: irradiated rat testis fed with propolis, TM: seminiferous tubules membrane, IC: interstitial cells, Sa: type A
spermatogonia, Sb: type B spermatogonia, S;: primary spermatocytes, S;: spermatids.

54 JOURNAL OF RADIATION PROTECTION, VOL.32 NO.2 JUNE 2007



OJAE 9 291 TR E| Ao PAl o] A3}

Fig. 5. The micrography of rat intestine supplemented with propolis after 20 days. A: intestine of the control group. Scale bar = 100.0,m. B:
intestine of the 5 Gy irradiated rat. Scale bar = 50.0un. C: irradiated rat intestine fed with propolis. Scale bar = 50.0 . P: Paneth cells, GC: goblet
cells, CM: inner circular muscular layer, LM: outer longitudinal muscular layer, V: vacuole.

Fig. 6. The micrography of rat liver supplemented with propolis after 20 days. Scale bar = 50.0 ). A: liver tissue of the control group, B: liver of
the 5 Gy irradiated rat, C: irradiated rat liver fed with propolis, IV: interlobular veins.
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Effect of Propolis Feeding on Rat Tissues Damaged by X-ray Irradiation

Ji Hoon Leg, Tae Jeong Ji" and Eul Won Seo

Department of Biological Science, Andong National University, Andong 760-749, Korea

‘Department of Radiological Science, Kaya University, Goryeong 717-802, Korea

Abstract -Present study aimed to investigate the radioprotective effects of propolis feeding on rat tissues damaged by X-ray irradiation.
It was shown that the number of white blood cell in X-ray irradiated group supplemented with propolis increased as much to those of
the control group and also the GOT activities among the blood components were decreased after propolis feeding. The mineral contents
such as Mg, Fe, Ca, Mn, Cu, Mo, Ni, As in liver were increased as compared with those of the control group but maintained lower level
than those of only irradiated groups, implying that the propolis feeding elevated the recovery capability of white blood cell effectively
and propolis have a potential resistance to cell damage by X-ray. According to histological observations of the testis, intestine and liver
tissues which are irradiated after feeding propolis, the numbers of damaged undifferentiated cells were decreased in testis and the shape
of the goblet cells and inner and outer muscular layers in intestine were restored to the original state and the hepatocytes and
interlobular veins were shown intact in liver, suggesting that propolis has a potential capacity to restore cell shapes or resist deformation
of cell.

Keywords : radioprotection, propolis, mineral, blood component, tissue.
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