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ABSTRACT — The genotoxicity of steviol, a metabolite of stevia extract, was evaluated for its geno-
toxic potential using the comet assay. In an in vitro study, steviol at 62.5, 125, 250, and 500 pig/ml did
not damage the nuclear DNA of TK6 and WTK1 cells in the presence and absence of S9 mix. In vivo
studies of steviol were conducted by two independent organizations. Mice were sacrificed 3 and 24 hr
after one oral administration of steviol at 250, 500, 1000, and 2000 mg/kg. DNA damage in multiple
mouse organs was measured by the comet assay as modified by us. After oral treatment, stomach,
colon, liver, kidney and testis DNA were not damaged.

The in vivo genotoxicity of stevia extract was also evaluated for its genotoxic potential using the
comet assay. Mice were sacrificed 3 and 24 hr after oral administration of stevia extract at 250, 500,
1000, and 2000 mg/kg. Stomach, colon and liver DNA were not damaged. As all studies showed nega-
tive responses, stevia extract and steviol are concluded to not have DNA-damaging activity in cultured
cells and mouse organs.
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Table 1. [In vitro comet assay with steviol.

AFETHEMICET dinvivoa Ay NPy A
ATETHEGEES L-ETORE, BLUoBHE
Pt BEEIC B W TEIM OB THIE AL e d o 72,
72, ETORIIBNT, B5RICEYO—BRED
REBIVHBEROBREIASNE D o7,

AERBAE & Table 4127R L 7e A7 ¥ 7B S8
KB TiE, I, B, E#BovsFhoBeach
Migration D ISHEET FIICH B R EINE A S e b o
2o —H, MMS% 5 L-BpMxBETIE, T, §,
FHO VT IOREE T D Migration Dl 2B EM 0108
EhaETH o7,

PEOERDPS, RRBEHTIZBNT, AFET
MEPIZE~ Y A, B, #HovTh oL
THDNABESREER 2 WEEZ SN,

z =

AT ETHBWICE TN L EEEIBHEEIC L
STT ) Iy THIAFEA—VIZRABEN B
N, 2000). EALERERIZIZE OBMAEDSEEL,
&, B, K2 BB THICBITT 5 1268 B
BEHmL, v P ABAICIZI008 10008 b oMM

Concentration  Migration (um, mean * SEM of 50 cells)*

(ng/mi) TK6 WTK1
2 hr ) 4 hr 2 hr 4 hr
Without S9
Steviol 0 23.3+0.35 (100) 233+ 1.17 (100) 23.9 £0.36 (100) 24.1£0.62 (100)
62.5 20.7£0.58 (103.8) 22.21£0.30 (88.3) 247 +1.21 (102.4) 23.7+0.86 (95.1)
125 243 +£0.39(95.3) 25.3+0.72 (93.2) 28.5 4 1.66 (83.2) 26.3£0.61 (93.2)
250 27.1 £0.34 (88.3) 27.1+0.65(77.3) 28.4 £ 1.59 (30.0) 28.6 1 1.11 (73.3)
500 28.2£0.60(75.2) 27.520.57(72.9) 25.6 £ 3.60 (70.3) 28.5 £0.91 (82.5)
1000 -(29.3) ~(20.4) —(44.3) -(24.1)
MMS 10 35.5+3.09% (85.1) 50.2 £2.07* (78.5)
With S9
Steviol 0 22.2+0.57 (100) 22.3£1.28 (100) 23.0 £ 0.57 (100) 23.7 £ 1.19 (100)
62.5 23.8 £ 0.88 (99.4) 224+ 1.52(85.2) 22.2 4 1.03 (100.5) 223+ 1.14(83.1H
125 25.7£2.22 (82.5) 23.8 +£0.58 (93.1) 23.241.70 (95.3) 22.9 +1.45 (105.1)
250 2891 1.16 (86.3) 263+ 1.63(77.5) 24,6 +£1.70 (88.5) 279+ 1.84 (77.3)
500 27.9+£2.04 (73.1) 27.1 £ 1.86 (75.2) 2441 1.69 (75.3) 24.9+0.94 (78.5)
1000 —(18.4) —(10.2) ~-(25.0) ~(13.1)
B[a]P 100 48.4 +4.04* (88.1) 45.6 £3.46* (98.4)

2 Cell viabilities (%) are shown in the parenthesis.
Significant difference: * p<0.001 (Dunnett test).
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Table 2. In vivo comet assay in mice organs with steviol (Experiment A).

Compound Sampling Migration (um, Mean * SEM of 4 animals)
Dose (mg/kg) time (hr) Liver Stomach Colon
Olive oil 0 3 2.98+0.33 6.52+1.07 7.24 £0.66
Steviol 250 3 1.61£0.54 4.34+0.29 6.17 £ 1.65
500 3 2.36 £0.49 4.67 £0.56 6.37 £0.24
1000 3 2204222 551+1.13 732+ 1.35
2000 3 2.18+0.52 4.83£0.24 535+0.52
MMS 160 3 38.3 £ 17.3%%* 49.5 £7.39%** 52.6 £ 8.836%*
Olive oil 0 24 2.36 £0.57 7.29£0.52 5.58+£0.45
Steviol 250 24 2.12+049 5.89£0.62 4.36+043
500 24 1.89 £0.86 443+£0.99 4.87+0.37
1000 24 1.29 £0.21 6.23+0.74 5.96 +0.58
2000 24 1.51£0.36 4.81£0.39 5.15+0.39
MMS 160 24 44.5 £ 6.90%** 42.8 £ 1.63%%%* 25.5 & 1.75%%*

Significant difference: ** 0.001<p<0.01; *** p<0.001 (Dunnett test).

Table 3. In vivo comet assay in mice organs with steviol (Experiment B).

Compound Sampling Migration (um, Mean + SEM of 4 animals)
Dose (mg/kg) time (hr) Liver Kidney Colon Testis
Olive oil 0 3 1.07 £0.45 1.60£0.22 9.78 £0.55 0.83+0.24
Steviol 500 3 1.78 £0.18 1.21£0.58 829+1.22 0.63 £0.35
1000 3 1.21£0.37 2.38£0.52 6.73 £0.68 1.03+£0.56
2000 3 2.04 £0.40 1.95+0.24 7.31£097 1.28£0.45
MMS 80 3 50.6 £ 4.08*#* 38.5 £ .97 37.9 £ [ 48+ 39.3 £ 2. 34w
Olive oil 0 24 1.07 £0.33 1.40 £ 0.60 6.98+1.27 0.42£0.33
Steviol 500 24 1.75£0.70 0.90£0.36 6.18+0.59 0.97 £0.40
1000 24 1.54+0.23 2.14+041 7.42+0.89 0.85£0.29
2000 24 1.45£0.32 1.88£0.16 5.54+0.50 0.41x0.26
- Significant difference: *** p<0.001 (Dunnett test).
Table 4. In vivo comet assay in mice organs with stevia extract.
Compound Sampling Migration (Um, Mean + SEM of 4 animals)
Dose (mg/kg) time (hr) Liver Stomach Colon
Olive oil 0 3 227£0.63 6.69 +0.82 7.15+0.87
Stevia 500 3 1.59+0.24 6.26+£0.72 570 +0.58
extract 1000 3 0.97 £0.10 3.50£0.68 5.07£1.05
2000 3 2.51x0.51 53241.02 4.25+0.36
MMS 160 3 38.3£17.3%* 49.5 £ 7.39%** 52.6 £ 8.86%*
Olive oil 0 24 1.40£0.26 6.14 £ 1.07 7.28 £1.02
Stevia 500 24 1.21+£041 5.56 +0.89 5.15+£0.53
extract 1000 24 2.00£0.48 7.07£1.36 6.36 £0.48
2000 24 2.08 £0.50 6.83+0.84 6.71+1.24
MMS 160 24 44.5 + 6.90%** 42.8 & 1.63**+* 25.5 £ 2.75%%%

Significant difference: ** 0.001<p<0.01; *** p<0.001 (Dunnett test).
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T & - 72(Sasaki er al., 2000; Tsuda et al., 2000)c Z O
ZEehs, ESNEYEENTRE S GE
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Lads, AFETHEYEEROA LS T FOMD
a3 EEFERERE ol Thbs, T7AD
HILBERTATET 205l T AMHWICITETEERE
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(FfES, 1980)3 K%, AFET7HI A, FEHEL
F R, [EHAHITAmes B &E DNABEREBE TRAE,
MEESSHD AT € 1 FiZAmesiER & B AR H R
BTN EREIN TV S5 (Matsui ef al., 1996), — 77,
AFEF—MIZDoWTIL, BERREERE, umu
test, LEEBERBTIINTNDL S mxEET THE
£ E N TV AN (Matsui et al., 1996), AmesitiR, DNA
BERE, invivoD~ 7 ANERBIEBELHES L
Twb (FHEFES, 1987, ZZTRLAEATFETHHY
EAFEF—NICETLEIAY T v A DERE,
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5o

aAy T v EDNAEEZDNAGHYIR L TV
) BRI E LT T A b O TH A (Singh er al.,
1988; Fairbaim et al., 1995)s Invivod A v FT7 vt A1
BHEIOHTAERERYERE I CH L (av Rz R
T—HTHEEDG I L TEECEEERZRTIL
MEEICRE N TV 5 (Sasaki er al., 2000) TP 5, in
vivod Ay FT v A OBHERCEELEYH Y
ALBOTEESEYETLIIL2MRET A —F
T, FOBMEERIIME L LY~ T AFEREY
BTHLUBELRTHENILHRE 2B DTH S,

AFETHEY (AF YA A F7454%, LNT T4
FH A4 F-A 1627%B L UAFELTH A F FLESS%)
Ty MOERBERS LEEEE - BEEAER
THLHAMZEEERBLUEEREIALA TRV
(Yamada et al., 1985 ; Xili er al., 1992)c = Z TR L7z A
FETHEYBLUTAFEA—LDOIT Ay P v A
o RIZ, ZhSICDNAMEIEEFEE v

EERRTOALLT, BlEHEME - BEABOBMELE
RETXTLLDEEL D,

EBrE - RERBOBRMRED % 5 Fin vivoD
BIEEEAROBEER (MEREBB L UFRRED o
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