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Abstract

The changes in DNA damage were investigated during storage after irradiation. Beef, pork and
chicken were irradiated at 1.0, 3.0 and 5.0 kGy and stored for 6 months at -20°C. The comet assay
was applied to the sample muscles at the beginning of irradiation and at the end of storage. Muscles
were isolated, sliced, and the suspended cells were embedded in an agarose layer. After lysis of the
cells, they were electrophoresed for 2 min. and then stained. DNA frrgmentation in tissues caused by
irradiation was quantified as tail length and tail moment (tail length x % DNA in tail} by comet image
analyzing system. Right after irradiation, the differences in tail length between unirradiated and
irradiated muscles were significant(p<0.05) in beef, pork and chicken. With increasing the irradiation
doses, statistically significant longer extension of the DNA from the nucleus toward anode was
observed. Similarly even 6 months after irradiation, all the irradiated muscles significantly showed
longer tail length than the unirradiated controls. The results represented as tail moment showed similar
teﬁdency to those of tail length, but the latter parameter was more sensitive than the former. These
results indicate that the comet assay could be one of the simple methods of detecting irradiated
muscles. Moreover, this method suggest that using comet assay, we were able to detect DNA damage
differences even after 6 months after irradiation.
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comet assayE AAIEATH FLA ek 7HEH sodium
chloride, potassium chloride, tris —base ethylenediamine
tetra-acetic acid(EDTA), low melting point agarose,
normal melting point agarose, disodium hydrogen
phosphate, phosphate dihydrogen phosphate, ethidium
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Placement of cells mixed with Lysis pH 10 Unwinding for 40min & Neutralization
0.5% LMA(low melting agarose) for 1 hour Electrophoresis for 20min, pH 75 for
on a microscope slide 25V/300mA 10 min
Head Tal

Lengthd ONA
Moration(Tal Lerghl

Image analysis using fluorescence microscope & image analyzer

<Fig. 1> Schemes of comet assay and image analysis from meat muscles after ethidium bromide staining
{Microscope objective X 200)
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<Fig. 2> Representative DNA comets image from beef muscles after ethidium broiide staining (Microscope objective X 200)
A: unirradiated, B: irradiated with 1 kGy, C: irradiated with 3 kGy, D: irradiated with 5 kGy

<Fig. 3> Representative DNA comets image from pork muscles after ethicium bromide staining (Microscope objective X 200)
‘ A: unirradiated, B: irradiated with 1 kGy, C: irradiated with 3 kGy, D: irradia;ed with 5 kGy

<Fig. 4> Representative DNA comets image from chicken muscles after ethidium bromide staining (Microscope objective X 200)
A: unirradiated, B: irradiated with 1 kGy, C: irradiated with 3 kGy, D: irradiated with 5 kGy
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Tail length

0 1 2 3 4 5 6
Dose (kGy)
<Fig. 5> Radiation effect on DNA damage in beef, pork,
chicken muscle induced by gamma radiation at
different doses from 0-5 kGy. Values are mean
(@) and standard error (bars). Values with
different superscript are significantly different at
P<0.05

(TM) < B9, 337, SiR27), §a7) ZF Al
oA ¥l ZAL Alge) M| XA AlE9 TM o)
foFo7 w74 Yeld tal lengthe} Bld
& HAFUAT, AAHOE A A wE
DNA ¢£4AZ7r 843354 velhd DNA €42
g shs NAET} tal length(TL) Bo ¥ ¢

<Table 1> DNA damage assessed as tail length, %
tail DNA, tail moment from single cells of
unirradiated and irradiated beef, pork and
chicken analysed by the comet assay

0| 63.0+06° 758+1.07 648122
Taillength | 1 | 1537+1.9° 125.1+1.6° 111.8+13°
(um) 3 | 1784+20° 1700+1.5° 1373+2.0°
5 | 2090+1.6¢ 1650%+1.8° 137917

0| 92405  136+06* 27.6+082

% tail 1| 379+15> 313+08> 348+10°
DNA 31 398+15> 633+12¢  556+1.1¢
5| 4624155 5244145  557+10°

0| 59+03* 104+05* 183+07

Tail 1| 61.5+28> 3954120 394413
moment | 3 | 72.84+32° 1083233 775+20°
5| 9814349 876427  TITH20°

1) Mean + standard error. Values with the same superscripts
within column are not significantly different at p<0.05. (one-
way ANOVA and the least-significant-difference test)

F YA THTable 1).

o]¢} #A3le Koppenst Cerda®= TL @2 &
A9 DNAZ} &) AZ2RY WA v o5 Azxt
S Ae #Y vAE TM g2 TLo tall % DNA
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WA ZAF F 67lY 7F BE AR AR
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o] Wsls FFF A3, H3U, HAL, g7l

- BRoA e71ge] A Folx u] A} AES FA

A87F TL goE E DNA &4 AT+ #9348
Ao)8 HeZEQHFig. 6). 619 7+ A% & T
719 A%, 10 kGy A%H 30 kGy 4% T #
ol7} 9L W, H] 2A} A8} 10 kGy AT A&,
J3)7 30 kGy AFH 50 kGy AF A& 7=
WAL MFPo] Z7184E DNA SAbo) §oH0E
Z7}315 tHFig. 6). AA 279 ASE elY 7+ A
A FolE BE A AZolA HALA AP Z
7}3d4E TLEZ 2 DNA &A%/ fo3o g £7}

g8 8 8
>

Tail length

o 8 8 8 8

Dose.(kGy)
<Fig. 6> Effect of 6 month storage on DNA damage in
beef, pork, chicken muscle induced by
irradiation at different doses from 0-5 kGy.
Values are mean (®) and standard error
(bars). Values with different superscript are
significantly different at P<0.05
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e AF4E FZE = AAYTh oo vis| Hurg FA AT comet assays NPT HLoT ethidium
7A9A ZANE(0 kGy) 9+ ¥] ZA}F A7) TL bromide G FFAWA, olvx] £A7IE o]&
ol Aolg HPoY, ZAEo] Z713d] wlhat A ste] o]A e fto] oJEsld WHED £ ¥ wWE
89 DNA £40] 4s] 10 kGy o4 4 Al29| 3 RS AHE BAE £ AT B Avg
DNA &€ 34 8 & 2tk & $59 7188 AVl A 2719 HA T MM RAGRE
E WA ZAIRE 3 9% AAS ASdE 2F9) BE3l=d DNA comet assayE &3 HfAF
DNA &749] Aol2 WA AR E gold 4 SBAF A A 01-10 kGy Atole] HZollA X
AMLeH, A& A 417, HAZINME APAZZE o AQ ZolE FRAg uF o, #iA)
HEAZ T ORAM ZAAFl Zrbgel meE lFeld SF9 HE ZAMTL 10 Koy, B
DNA &40] 27 22 818 4 Ul £ 3 KGyolEE, £9 2489 AN ZAeR

oloh Z& AFE DNA &49) B2 AEA T™M % ARE FA AsAE B drelast o)
ANE vi5e Pe BAHTabe DG £ A F 9 999 NS 2 H4FS tye

2 8E A7/ 99 A0 E AR

#9, 2 AREE A% A% A2 T TL @9
<Table 2> DNA damage assessed as tail length, % tail WEs AHuE WA 2AF Qi) DAge] AT
DNA, tail moment from beef, pork and - 2 Su7] BEeA AR Ao ]
chicken after 6 month of storage 71 WAL THL gL BEeiM A% A
3 A7 Fol Zashs A2 YR THTabe 3).
of @ae, XAV B WA 24 ARBY

otk ...Chicken

0| 659427 622+16° 654+15 ohia ¥ ZAF AEe AE WolH DNA repar
Taillength | 1 | 89.1+33%> 1223+21% 1205+23b ) -
(m) | 3| 929+23> 1362+22°  ND* enzyme®] L0 2 £AME DNAVE &2 A
5| 106.1+4.1°  1605+5.19 ND. < Azs) £ 4 9tk Kim 529 AgdFAAE
0| 297+£112 404+14* 487+14 WAL ZAL #AL ZAL F 349 7F 4CoAA A
%l | 1| 390+17° 4524120 490420 2 AR I DNA &9 w132 AWB s,
DNA |3 | 428+14% 565+14° ND. S9. odR, W TE TAoA QY A7
5| 471+17° 550425 N.D. . i e aame
0| 198+£122 254+12* 319+122 9] DNA &40 A% Ao w8l Zases @4
Tail | 1| 356+22° 550+17°  5904+28° BEAT ol# g el i, AZ7Hel [
moment | 3 | 403+17° 774424 ND. DNA £/}¢] W3} ® DNA repair enzyme®] 84
5| S08+28  893+519 ND. W3 52 AWRE d7Se] 9qET
1) Mean + standard error. Values with the same superscripts Axol AA7|7F A AFS Y Znpd %
within column are not significantly different at p<0.05. (one- Abe]l A= 2L Ao] oflA|ur W AHAE
way ANOVA and the least-significant-difference test) o AEA AT gonz puld ZAzE ATA
* N.D. : non-detectable . .

<Table 3> Tail length(um) of the comets from single cells of unirradiated and irradiated beef, pork and chicken analyzed
by comet assay.

N(%)

: 0

) 0+0, 6594278 T58+10F 62216 648+128 654415
1 15374190 89.143.3b 125.1+1.6° 1223+2.1b 111.8+1.3° 12054230
3 1784 +2.0° 92.9+42.3b 1700415~ 136.2+2.2¢ 1373£2.0°
5 209.0+1.64 106.1+£4.1° 165.0£1.8¢ 160.5+5.19 1379+1.7¢

1) Mean standard error. Values with the same superscripts within column are not significantly different at p<0.05. (one-way ANOVA and
the least-significant-difference test)
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