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Abstract

Gamma irradiation at 5 kGy was applied to beefs for evaluation of their possible genotoxicity and acute oral
toxicity. The genotoxicity of 5 kGy irradiated beef was evaluated by Salmonella typhimurium reversion assay
and in vivo micronucleus assay using mouse bone marrow cells. The results were negative in the bacterial rev-
ersion assay with S. typhimurium TA98, TA100, TA1535, TA1537. Clastogenic effects were not shown in
vivo mouse micronucleus assay at 5 kGy dose tested. In an acute toxicity test, 5 kGy-irradiated beef was ad-
ministrated orally at a dose level of 313 to 5,000 mg/kg, and then number of deaths, clinical signs, body
weights, and pathological examinations were examined daily for 14 days post-administration. The results in-
dicate that 5 kGy irradiated beef did not show any toxic effect on mice and oral LD,, value was over 5,000

mg/kg on ICR mice.
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Table 1. Mutagenic effects of gamma irradiated beef at 5 kGy

Test Conc. omi No. of His+ revertants per plate”
sample (mg/plate) >-9mix TA98 TA100 TA1535 TA1537
beef (0 kGy) 8.3 + 8+1° 154415 51+15 8+0
2.8 + 20+1 140+3 7140 7+1
0.9 + 15+3 165+ 1 38+7 13+6
0.3 + 25+1 128+9 3943 13+1
0.1 + 33+9 13440 30+3 9+8
0 + 31+4 131+2 5143 13+0
8.3 - 14+2 149+ 4 25+8 5+1
2.8 21+16 136+ 10 21+4 3+1
09 - 2449 150+4 32+13 T+1
0.3 23+8 134+4 38+3 10+1
01 - 28+2 116+6 3241 13+1
0 - 2248 187+12 21+4 11+£3
beef (5 kGy) 83 + 9+6 209+ 18 27412 944
2.8 + 30+11 179+4 37+1 14+8
0.9 + 22+4 150+ 4 52+13 6+1
0.3 + 36+4 145+12 60+ 15 10+1
0.1 + 39+16 126+14 63+18 9435
0 + 31+4 118+17 51+3 8+1
8.3 - 19+1 195+24 25+6 5+0
2.8 - 26+5 142+21 3342 4+0
09 - 24+1 148+ 13 25+1 5+1
0.3 -- 39+11 154+ 10 36+2 11+1
0.1 - 25+1 136+7 21+1 111
0 - 27+5 129+20 21+4 11+3
2-AF? 0.01 + 2334+ 88 1467+ 167 ne” ne
2AA 0.002 + ne ne 252+11 210+18
2-NF 0.01 -~ 1474+ 31 ne ne ne
MNNG 0.01 ne 1088+ 34 798+ 167 ne
9-AA 0.08 - ne ne ne 8824105

"Each value represents the mean+ SD of three plates and expressed of revertant colonies pre plate.

22-AF, 2-Aminofluorene; 2AA, 2-Aminoanthracene; 2-NF, 2-Nitrofluorene; MNNG, N-methyl-N'-nitrosoguanidine; 9-AA, 9-Am-
inoacridine were used as positive controls for the corresponding strains.

ne, not examined.

“significantly different from the control.

3),

HXF YANYTE 01ZF FMH olyY
In vivo A2 AT PAARTE of

£3ted 7t AA 2¥E 7l A E Y] 2880 SAdET
nHd AR Har)e] A o4 A1F S 4 A 24}

G A 3 FAR Aol E vheh

4= Table 29} 7}, %l #37)e AEAE S8kl 1250~2500 mg/plate )
oA ezl wla) Addd WEs) Fots)
Table 2. Frequency of micronuclei from marrow in 2] ¢ko}, 28 AL §UA 7] kS-L o S 9l

. . . » )
mice treated with 5 kGy-irradiated beef' o} weba], qFol A ZARE 2 Alg 27 Sold Wo)a)

Test Dose No. of mice MNRET/1,000 o . N .
2] 2k 016} o O Flo =38
compound (mg/plate) tested RET? 22 2-g87) ofok5-5 Falalairt. Renner £U%
oW 5 Ry oh920t AEF o] 4 Boe] FAAIA, £, B
Beef (5 kGy) 2,500 5 3.440.8 T 2 AYJA AN AR EE Abol A B A s gke
1,250 5 42+19 o) ©7]x] e¥glriy B w3} glrh.
MMC? 0.5 5 26.4+49
1
'Each value represents the mean= SD of three plates. HIAMMZA} 280 ZMEAAIF

“MNRET, micronucleated reticulocyte; RET, reticulocyte. .
*MMC, mitomycin C. eF 5~773) 2] ICR vh$-~o AEEAQ 5kGy %
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Table 3. Mortality and clinical signs in ICR mice orally treated with 5 kGy-irradiated beef
Dose No. of Hours & Days after treatment Mor-  Clinical
Sex - N . .
(mg/kg) Animals 1 > 3 4 5 6 1 2 3 4 5 6 7 8 9 10 11 12 13 14 tality  signs
5000 5 0 0o 0 0 0 o0 0 0 0 0 0 0 0 0 0 0 0 0 0/S NAD"
2500 5 o 06 0 0 0 0 o0 0 0 0 0 0 0 0 0 0 0 0 0 0/5 NAD
1250 5 0O 0 0 0 0 0 o0 0 0 0 0 0 0 000 0 00 0/5 NAD
B 625 5 0o 0 0 0 0 0 o0 0 0 0 0 0 0 0 0 0 0 00 0/5 NAD
313 5 0O 0 0 0 0 0 o0 0 0 0 0 0 0 0 0 0 0 00 0/5 NAD
0 5 o 0 0 0 0 0 O o0 0 0 0 0 0 0 0 0 6 0 0 0 0/5 NAD
5000 5 o 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 00 0/5 NAD
2500 5 0O 0 0 0 0 0 o0 06 0 0 0 0 00 0 0 0 00 0/5 NAD
9 1250 5 0O 0 0 0 0 0 o0 0 0 0 0 0 0 0 0 0 0 0 0 0/5 NAD
625 5 g 0 0 0 0 0 o6 0 0 0 0 0 0 0 0 0 0 00 0/5 NAD
313 5 0o 0 0 0 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5 NAD
0 5 0 0 0 0 0 0 0 0 0 0 0 0 0o 0 0 0 0 0 0 0 0/5 NAD

"NAD: no abnormalities detected.

Table 4. Body weights in ICR mice orally treated with
5 kGy irradiated beef

Table 5. Incidence of necropsy findings in ICR mice
orally treated with 5 kGy irradiated beef

Sex Dose Body weight (g)
© (mg/kg) 0 day 7 day 14 day
5000 268108 328+15 357+1.7
2500 279407 341422 3774317
1250  27.1+05  327+12 37.1+148
Male "5 271418  343+23  37.4+3.1
313 272411 342406  366+09
0 268+08 32.6+0.8 344+1.3
5000  23.0+0.7  25.6+1.7 294431
2500  23.0+1.1 24.6+0.7 284+18
Female 1250 242£09 280414 297420
625  257+08 29.6+1.1 320+16
313 236406 267405 287408
0  240+03 278+0.7 292+13

“significantly different from the control.
& 599733 234 5,000 mgkgl 2 s
HE 28 sto] SEETS AT Foid 2, A A
717k Fatod e ¢ BFoA AAFRS B
257 Shgkrh(Table 3). w4 A Y54 FolF, & 4
gl ojghehy A2 e 50124 o dAFAE B
B hskeh(Table 3). AFEH dd, 2AL%
(5 kGyy& Fold 4 2 §AvHe2e] AT

=TT fell Aol HolA] egron], Fo &

aL
[}
.]

O
=
o}
u

FEzhe] AZushe garelad e dehial spste
(Table 4).
NPERA TE Al @ Sbd wwe B

3 AFelM 5, v b BT 2 AR EA e
Fojol 7]dgin AlREE o] FFE FASA
2515 ch(Table 5).

o] Ate} 2ol A|HEAQ] 5kGy ZAR-F2] ufda

Sex Dose No. of Ob- Frequency
(mg/kg) Animals servations

5000 5 NGL" 5/5

2500 5 NGL 5/5

by 1250 5 NGL 5/5
625 5 NGL 5/5

313 5 NGL 5/5

5000 5 NGL 5/5

2500 5 NGL 5/5

£ 1250 5 NGL 5/5
625 5 NGL 5/5

313 5 NGL 5/5

"NGL: no gross lesion.

of Wizl FA4AF FAAIR A Ar]9] dubate], A
FH3 4 R Solle e S]] BatEx]
wsked, HulFolrls £l 5,000 mgkgol A =
Abgl o7} glgich. wpebA], nhg-2uol] A 5 kGy &
ARS8 77 LDy Foi7ks 283kl 5,000
mg/kg body weight o]AFe 2 H7lE|g](c). B A1) 2
e A715AATE SR A% L2 7|2dT0t
g Ao Agsc)
® <%

352 A5 A% A ZAIES ol8 7}
SAe FER B g 24 43715 KGy)
E Ao g 454 9 :L/HE/H Al8-& B3 oA
X 97VE ALAsHh. 2ok 24 ° B2} 2]
FHetolo] S gyphimurium TA98, TA100, TA1535 =
TA1537e) gk EF|ulo] Aet5 AR A3, At
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