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DNA-damaging Activity of Acrylamide Evaluated by Comet Assay

Misao MIwa, Hiroyuki MATSUMARU and Sigehiro NAITO
National Food Research Institute

Abstract

Acrylamude 1s a potential cancer-causing agent, and it is present in fried and oven-cooked foods. We evaluated DNA-

damaging activity of acrylamide using comet (single-cell gel electrophoresis) assay. HL60 (human promyelocytic leukem-
ic cell line, 1x10° cells/ml) were treated with acrylamude at various concentrations such as 1, 10, 100, 1000, 10000 ppm for
30 mun in a CO2 mcubator (5% COz, 95% air, 37C ). Among 6 indexes of comet assay including tail length, shape factor,

nuclear diameter, tail intensity, tall moment, and DNA mugration, tall moment properly reflected DNA damage of HL60

cell by acrylamide. In every case more than 95% of cells were alive after 30 min mcubation. Two hour treatment of HL60

with acrylamide (0.01-10 ppm) brought highly sensitive detection of the activity with a dose dependent manner.
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1. #ias LU

REETIR B — Ny hbaiEans, e b E
MM H L 60 % iz #iigid, 10% 4808 106 %
& ¥ Dulbecco's Modified Eagle Medium (DMEM) & A\ T
RERATAA V& 2= —d (5 BT A, 37C) Thk
ke L 72, MBI SEERRT 12 1,000pm T 5 5B 0 LT
FEAOFE, MEEEE 2 VDMEMBEHIZAS L L 7.
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2. EEOREHE L HaEE

72 UNT I FidEFROKICERL TS 5DMEM T
BB AR L T 20,000ppm 2> & 0.2ppm BT & FREL L 7>, #l
FEODNAEG M+ R 74 o ba—uid,
—RILEFZELRITH % 3-(2-hydroxy-1-methyl-2-
nitroso-hydrazino)-N-methyl-1-propanamine (NOC7,
DOJINDO) & HV 7z, NOCTIL, O.IMIKERILF b Y w7 A

THEBL, IMBBRZARL FHRET-30CTRE
L7z,

4 [ 3 DMEM 5 Hi 2x10%cells/ml 12 FAEL L 7 4B AE 13
ABW IlmlE T 270N 7T 3 FEE (BEREBEL~
10,000ppm) 1ml% > ¥ — LA AR, REBS A > F 2
— 7 — R T309 B H L WII2EMEEL-. 727U L7
I NEEOMNAL D IZDMEM 1ml & 0. IMKERILF b )
L300 plmMA 72D AT T 4722 M — )V (NC),
DMEM 1ml & IM ¥ 721325M NOC7%50 p IMZ 725 @
ERTVTA T Ay b= )L (PCYE L7,
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3. AX Yy bFPvEAS
TIUNTIREESIIHEELIHIEZ Singh 5D
FEN o TERREEBI o/ Thbb, BE
oM % 37T CICBRB L7z 7 A — R (0.5% in P
BS)IWWABL, €0—8x2H 50 LD0T5% DT H
D— A28 LIZAT A N7 F A EIH—IT& Y RIT .
THO-A% 0 CTEHDZ2R, A4 V75 A%
sodium sarcosmate 538 (pH10, 4°C) IZ1EFREEE L, cell
lysis #fTo 7z, RIZ, AT 4 F7 7 A% pHI3DERIKEY
Ny 77 =T/ Lz 7<) — BB REFEIZ20
SRR L 7%, BERREI v 1T o 72 (30401, 20 V). A
SAFSIFIA%204M Y AISY 77— (pHT.5) T3[B
#EV250 1 g/ml @ propidium 1odide T 104 %E L7z, 4
BHBATA NI RAEKEL, RREICHN-T T A%

1. AA Yy M7y A HBIFICAOTEE

P TSR

B CHIEHEMIE (BX50, 47U Y XR) TEHEL /-

4 . DNAIaEE OFHE

HIEMBETHE LG %, 1 ERXICDZRIK
SOfEl, CCDH A5 Ta v ¥ a—%—ZBAb, EiEH
BV 7 b (SCGMBMZIZY 7 b, A4+ - B"TLE)
THEHT L, tall length, shape factor, nuclear diameter, tail
intensity, tall moment, DNA mugration? 6 FEFHOIRE %
KD/ B 1 ICARERTHEAL-EBEDERTRT.
DNATEEEE DI & L Ttall moment EIZ2WT, F—
7MY 7 o = 7 R W(http:/fwww.r-projetiorg/ & 1) 7
) -7 b7 e LTAFTE) T AT, LREFD
J oG A M)y ZRE (Wilcoxon DNEMFIRRSE, 7272
LAF DA S D ClalRzR % NE) 2170 /2.
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THolz, F1ICHELZERE GHEEK500 B RHE)
YR . EBBET T TOBEEBLTOHOBERET,
nuclear diameteridiE & A KL viZ &, shape factor
OEENMEN ST~ Ttal intensity DIENNE SR Z W T
EEXYN, T ZYNT I FICL ADNAREBO 2 A
FMEIZ, ORI RIZIIEEAEELY L L, B (tall) (X1

WAL DN s IR TCH D R L TnAE, K
77T I RALE
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! L 72DNA Dtail moment DA R & 7~

L7z, 2 F 4732 ba— (NG, ERLEYLE L 5,

F1. POZVIFINEBEEOAY PP v A DORIEBESORHE

i=E (ppm)Tail Length (Shape Factor |Nuclear Diameter |Tail Intensity  |Tail Moment iDNA Migration
0 86.2 1.7 44.8 2,930 1.30] 37.2
1 85.8 1.8 44.8 2,470 1.50! 37.1
10 81.4 1.9 42.4 2,270 2.00! 38.0
100 20.9 1.9 44.8 2,660 2.60 42.5
1000 101.7 2.3 42.3 2,570 5.201 58.0
10000 131.6 2.7 48.7 5,520 9.98; 84.2
P C* 125.3 2.7 44.2 4,830 12.90 77.1
72 VAT 3 FEHLOMILIC AR L 305 BIsRH%E T v £ A
EEARLFCR LT Y 7 b2 TR L NE (BE) OFRE (n=50)
®PC RV F 4 73V b HE—(2.5mMNOC7)
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g T ac
/ 35
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— Ny 20 #
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S =

NC: AFF4TFTarbra— (729073 FERM
PC T RBY S 4 7y ha— ) (2.5 mM NOCT &

2. 72 UITF3IFEHLeOHE % 300 FIEE L /- &£ & OTail moment® 7310
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77T I FiE100 ppm ¥ TRELUOARY — 2R L
2%, Tl EOBE TR D Y — 7 HStil moment
PRWXSIZY 7 L TWo 72, Tail momentfd % FvC
Wilcoxon D AR B % = 47 » 724G 5, EFHIN & 1,000
ppm T P<0.1'T, 10,000 ppm TIZP<0.001 THE &
PERD bz,

F2, AAYPMPYvEAICEBZTIUN
7 I NOWHERE

i (ppm) |Tail Moment |Taill Length
0 1.43*" 78.1
0.01 1.36° 74.2
0.1 1.72° 76.9
1 3.21° 96.2
10 5.33°¢ 110.5
P C* 15.82¢ 138.1
i I

WEEPRME (n=50) & 1 OESHE
¥PC I RTF 472 I — b (1 mMNOCT)
ok RTSHEEIFEEZFD (P<0.000)
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2. 77UV 3K 2EFEnIE
A PT v RAICEBT VT I FOMEIERE
T LT A0 HLEOMIL L 7 7 D VT 3 F & Dk
Wz 3057720 2REICER LA 727 U073 Mg
001722510 ppm & L7z, T D & & D Tail moment D 5AR
TR SITRT. 727U N7 2 F0.01 ppm TIHERINOE
B EAMEFBRDONNY — YRR LA, 0.1 ppmdh BT
MAEE D ¥ — 7 Htall momentSBWVEDIWCY 7 LT
Vo 7z, 3R 2122 RMEFERO tarl moment & tarl length
DEIFEAE R % 7~ U7z, Tail moment 1l % F > T Wilcoxon
DNERLHARTE % AT o 7285 R, R 2IRT L9121 ppm L)
LA & HBEEIEO bz (P<0.001).
TZ)NVTIFCLLDNABEE T IAY NP v &
TR FERREL, in vitro T10-100 1 g/ml, in vive T
10-100 p g/kg!? & s SN T W 4, REFZETIL, HL60H
e 2R ET A LIZID1ppm (1 g/mhDT &
W7 I FeBmEBT45Z &8 TE 7, 0.1ppm Ll E | ppm
R DBERELIT 21 ppmE L TORBRETHHE 21
LA REED D 5. AVl OEE, BBREL2 X+ T
KTALZEIZLDVIRHBENE 52 RSB0 R 25 5
REBETIRISF s 7aryrbo—Le LTNOCT %
Tz, A DPTTIZHRE L TW5B L3512, BARRE .

Ay
[ ——

'--...___________--. ;f-ﬁ
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R U /- &£ 2 OTail momentD% %

NC: AHFFa7arba—n (FZYNL7 3 FERD
PC . KI5 472y bad—) (1 mMNOCT iHD



S - AFHEA T 4 Y VIEINOCT (ImM)IZ X ADNA
EEPHT 2EBEH A, T TORE L FER
DFEEA S, ImM NOCTIZ X ADNABEEIER O < i3,
T7UNMT I F1000 ppmiEEICHATL LB DN S,
L7z oC, BEmPTMEPIZARTSHEE» ST
ppm@ 7 7 ) V7 I FODNASBEBEHIL, SrlEET,
8 - REFHBAG /A VI o TR SRS
MRS TaZELONE, 4%, INLOLOFEEICD
WO D TV E 72,

c

2 Xy b7 w4 (single-cell gel electrophoresis) %
AW, EROMESIZT I AR NVERIZLY
L, BWAENEDLDRLTWEBILEY, 727U NT
I FODNABEBIER A/, v M BEEHLs0ME & 7
ZUNT I FR300BEEEL-LE, IAXY N7y
A DEODA 7y 2 AET 2 VT I NBED1-10000
ppm T TR L-TH¥ML 72, tal moment % 1 ¥ F
v Ak UTHHBRESL LA -0 0%&M%E L7
TR, M OEETT 2 )T 2 FODNAEBIERIE,
0.1~10 ppm ¥ TiEEAFEIZEEML, 1 ppmbll E TH
BEFAO LN (P<0.001) .
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