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ABSTRACT

Food irradiation has been steadily increasing in many countries in line with increasing international trade and
concerns about naturally occurring harmful contaminants in food. Although irradiation provides an excellent safeguard
for the consumer by destroying almost 100% of harmful bacteria, it is necessary to ensure the safety of irradiated foods.
This study was performed to investigate the effect of an irradiated diet on lipid peroxidation in the plasma, liver, small
intestinal mucosa, and lymphocyte DNA damage in mice. Eight-week old ICR mice were assigned to two groups to
receive either non-irradiated or irradiated (10 kGy) diets containing 20.38% fish powder and 6.06% sesame seeds for 4
weeks. The resulting changes in the degrees of lipid peroxidation were evaluated based on the level of plasma and liver
thiobarbituric acid reactive substance (TBARS), transmission electron micrograph of jejunal mucosa, and free radical-
induced oxidative DNA damage in lymphocytes, as measured by alkaline comet assay (single cell gel electrophoresis) .
The peroxide values of the gamma irradiated diet were measured every week, and the sample for comet assay was taken
at the end of the four week experimental period. There was no significant difference in food efficiency ratio between the
two groups. The peroxide values of the diet were immediately increased to 35.5% after gamma irradiation and kept on
increasing during storage. After 4 weeks, no differences in tissue or plasma TBARS value were observed between the
two groups, but epithelial cells of jejumum showed osmiophillic laminated membranous structures, considered as myelin
figures. The oxidative DNA damage expressed as tail moment (TM) increased 30% in the blood lymphocytes of the
mice fed the irradiated diet. In conclusion, the comet assay sensitively detected differences in lymphocyte DNA damage
after feeding with the irradiated diet for 4 weeks. However, in order to ensure the safety of irradiated foods, it would be
more useful to conduct a long-term feeding regimen using an irradiated diet and examine the level of lipid peroxidation
and the state of oxidative stress in a greater range of organs. (Korean J Nutrition 36(3) : 255~261, 2003)

KEY WORDS : gamma irradiation, thiobarbituric acid reactive substance, oxidative DNA damage, alkaline comet assay,
cell damage.
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Table 1. Composition of experimental diet (% of diet)
Ingredient %
Cornstarch 49.30
Casein 5.15
Sucrose 9.55
Sesame seed 6.06
Mackerel 20.38
Fiber ( a-cellulose) 478
Mineral mix (AIN-93G-MX) 3.34
Vitamin mix (AIN-93G-VX) 0.96
L-cystine 0.29
Cholin-bitartrate 0.24
Tert-butythadroquinone 0.0014

C: F: Pratio =58.8: 6.06: 25.5
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1) A FEACIN thiobarbituric acid reactive substance
(TBARS) &%
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dwichE =T 4T WAoo Fof gelol 229 cover
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noz ARt 248 AgE A 60~90 nm FA
2 %uPAHEE REo] uranyl acetate?} lead citrate 2 ©]

Z Azt A% AR ¥uj7 (Hitachi H-600) 22 &
sl
7. Mg M= 3 2N

A A= BE-Ey BF + EFUEAE YIS F
IEZ BFH ] Holol it felAd& PC—SPSS (version
10 0 for windows) 2] Student’s t—testE ©]-g&tf 72

FF 5% el AFch

21 ¢ 2%

1. Ao M7F, ME 3T, A°) fFRe

zza APFI Ao) AFHH AT 71,
#8S Table 28 2ok HAK 2ARE AlgE A8 Fo
AAH7E Aot AR EELS dRT 6.97, APT 6.42
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Table 2. Body weight gain, food intake and food efficiency

o] 43

ratio (N =10)
Control Iradiation
Body wt gain (g/day) 9.54+ 3.1" 8.36 + 3.87
Food intake (g/day) 136.1 = 13.7 1283 *+21.3
FER? 697 £ 215 642 + 232
1) Mean + S.D

2) Food efficiency ratio = weight gain (g)/food intake (@)
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Table 3. Variation of peroxide values of control and iradiated
diets during storage period

Storage Peroxide value” (meg/kg diet)
F‘iggg Control _ladiated (Irrod?;z%;?;nfro|)
0 49 66.4 135.5
1 52 162 311.5
2 68 196 288.2
3 76 22] 290.7
4 85 215 252.9

1) Each value is the average of friplicate determinations
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T3ARS 1‘“':7} =0 AFS Rooy F A3tef foA
o] zjoli= B 4= glgith 7 A A= e TBARS
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Fig. 2. Transmission electron microscopy of jejunal MuCosa:
Jejunal mucosa from the control (A) and mice fed iradiated

diet (B). Note that the epithelial cells of jejunum showed
osmiophilic laminated membranous structures, considering as
myelin figures (MF).
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Fig. 1. TBARS in serum (A), liver (B and intestine (C) of mouse fed confrol or iradiated diet for 4 weeks. Bars (—) are mean values.
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Table 4= AP A} | ALEE AHFH3 moused] ¢
el ©rjg 0 & DNA fragmentation] 9Hg @b
3 F mouse 3§t vlE] F 100709) AEES F-2H9)2 M
sto] ket Aroleh. vhabd 2AE AlRE AF 3 Fol

HIZA AFEE 33 B tail-DNA% 9} tail length,

183 tail moment#to] FrlHo® FEIch = tail-
DNA%& tiZao] 20.8 + 2.350]1 A3 o] 24,11 +
2.65% tiEref vl APFo] 15.9%%5 718k Tail
length= tl230] 58.85 £ 6.33 xm, A& o) 66.43 =
4.87 pmZ )z )8 12.9%F715F53 29 tail mo-
mentgkS tizre] 13.06  2.63, A7) 17.08 + 3.06
o7 dxTe vls} Aol 30.7% E7V8T). free
radicale] 93] fas= DNAQ &AL 318hA wlolulny
oﬂ 0101/\1 @xﬁ;ﬂo] u}yﬂi Ag7l-5]o17\] 20 %1-94 -‘,’»]f;‘j"é
& golEva £ £ Y.

WA ZANR Auﬂoﬂ stz Aol fofdo
Z Uteels 27tz 6—37@014 {229 TBARS &
= 2 Aol Mol 3 W, DNA 43 Seke o
e wmA eskn Nk A ez B AT 2

Sl Ueleh v} 2ol wab Aol og 229 Aks}
Table 4. Comparison of DNA damage level between control
and irradiation group (N =10
Control Irradiation
Tail-DNA (%) 20.80 + 2.35" 2411 + 2,65™™
Tail Length (2m) 58.82 + 6.33 66.43 = 4.87**
Toll Moment 13.06 £ 2,63 17.08 + 3.06™

1) Mean = S.E
2) == Significantly different from control group at p<0.01
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