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E Ao A8 B4 s Es vdlE FEE2rdlas)d) FA548E FokP) Y8l ICR v~ FFAIEE
ol g3t 48 i AR5 HEFH £ A8 Hu £ AR5 A8 &5 2 500, 1,000 H 2,000 mg/kg £F
o2 JUAES AAIF A, o RE Fo] FEoA D) D AFY 58] 25X gttt wkEb £ AlgL
T3 FET AN 2,000 mg/kgS F 3 £ T Sl & 34 455500, 1,000 I 2,000 mg/kg)e E ARFICH =
3, SAURT 9 FURTE IR 23T 2 A 29, A1 B FellA g F8T F 49 oy 3Y
T-9] =% ¥ (MNPCE/2000PCEY= 500, 1,000 2 2,000 mg/kg £3ll4 242} 0.4, 1.4 L 0002 A t=T 3k 04
o} u| w3l {23 T7F BREA] gobd S0 E BRI W, FuRTANE tdE 8T F &Y
ohA AP £ NE} 25602 SAURT T vty fosA SN Al 21E FFE0LH £ 3
7 F T HE(PCE/(PCENCE)S] 28 NEE B E 370N Su=T 1} v|uste] §o3 T/ 32
EA] gkobr] S 02 WPE QI o)) A2 RE E A¥ 24 s v FEE (vkvled)e Bt
Q20 FEAEAA 28-E FasA] o= o waEh mEh, dgEs viE 28 eladles)r] 4
402 Zgsle] GAAE E35AY HAEREZA oldE L5 e F o= Y1 4 ok ST F
Z vd|Z9] ¢kAgE o] -8 $3IA AFJREQHA L] 7|Fe] WE AN S T3 71 SN EE AE B
A vlRe] S AFTEIS ST vlE FEE0] KA AF d5"E 55 AMSo| 7FEskESE ¢t
Y AT ARE AMEEAC AT vulE FEE0] AuiQlolAl 153 w2 S AFE € 5 Qi) 53] A
AETelM FE23 vulEL QAo £53 vdRE BES 5 1S B9k of) okt £ 52 ARESle], Adilell
Al A9 vl2E AT 5 Ut

Abstract — In this study, to evaluate the genotoxicity of deep seawater mineral extract (magnesium salt), we inves-
tigated whether micronucleus is induced using bone marrow cells of ICR mice. In order to determine the highest
dose of this test, preliminary tests were conducted at 500, 1,000, and 2,000 mg/kg doses, respectively. As a result,
no general symptoms or dead animals were observed in all animals administered with male and female. Therefore,
this test uses only male animals, and the maximum dose is 2,000 mg / kg, and the total three-stage doses (500,
1,000, and 2,000 mg/kg) are determined. In addition, a negative control group and a positive control group were
additionally set. As a result of this test, there was no significant increase in the incidence of micronucleated poly-
chromatic erythrocytes(MNPCE/2000PCE) 0.4, 1.4, and 0.0 at 500, 1,000, and 2,000 mg/kg doses, respectively,
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compared to the negative control group value of 0.4. On the other hand, in the positive control group, the inci-
dence of micronucleated polychromatic erythrocytes among the polychromatic erythrocytes increased signifi-
cantly compared to the negative control group. Among the total red blood cells in the negative control group and
the low-dose, medium-dose, and high-dose test substance groups, the average (PCE/(PCE+NEC) of the frequency
of appearance of polychloric red blood cells was 0.457+0.056, 0.461+0.053, 0.393+0.052, and 0.399+0.05, respec-
tively, and the positive control group was 0.447+0.07. Therefore, no significant difference was observed in all dos-
age groups compared to the negative control group. From the above results, it is determined that the deep seawater
mineral extract (magnesium salt) does not induce micronucleus in the bone marrow cells of mice under the condi-
tions of the present test. Therefore, it can be evaluated that deep seawater mineral extract (magnesium salt) does
not acts as genotoxicity that damages chromosomes or cause abnormalities in cell division devices. For the safe use
of deep-sea water extraction minerals, genetic toxicity tests were conducted through micronuclear tests in accor-
dance with the standards of the Ministry of Food and Drug Safety to verify the safety of deep-sea water minerals.
Deep ocean water mineral extract was used as safety verification data to enable registration and use as a “tempo-
rary food raw material”. Deep ocean water mineral extract can provide the minerals that modern people lack. In
particular, minerals extracted from deep ocean water can not only supplement minerals that the human body lacks,
but can also be used for various purposes to provide high-quality minerals to modem people.

Keywords: Micronucleus test(2~3 2] &), Deep seawater mineral extract(3l] 3 55 v ]| 255 ), Magnesium

salt(}1U]49), Food safety evaluation(213%<F443), Food ingredients of marine resources(3] YAH 2] 21 &9 1)
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st kA F9) SR pdlZE A& AHEko = QIg B
v dgat 259 7R gl o= &4 FOoE F |
SN T838] Fu=A Zot Al 2E =] chJack[1998];
Long[1999]). YHZ 7= FUF(USDA)] 1914d~1992d A4
T vl o] AT A, Aie) Bl A, 9, vkadls,
Zan T2 v o] god A v wdted 22} 96.09%,
84.51%, 82.70%, 48.15%7} AFTHUSDA[2015]).

Aoele] vv|E ARE d4she B sh=E FEA vl
E0] AHEE I QAT et SAI7 Q1o Al vl 3R
A9) o] Al Aseltt. dlFdT= vivlw, ZE, 2E,
Q1 52 TR v 2 sl S Bt ol A4 W A
A% A S0 F 37, QB gl vl Tl A, A,
x| 5 o8] Rofell EH 7 St} ST w2 28
o] Aol A §-=3t IR g AFH & 7 Sick. 53] AT
FolN F23 AR QAo BEF n|Ee BES S IS
ek o2} ekt S5 % ARE3l, AoiQlelA] e mv[EE
A2 4 A Moon et al.[2005]).

IS P 0|88 @3l I RIE FESH]
M= HeHAR AS5E 5 A grot ok S8t
AT 2 v AT o] 8-& S3iA AFRENA
2] 71l wE SAEE B3 ST T SnulEe] kA
A& T3, AT vHIE FEEC] “TAF AF 5=
ARgo] 7hFseheR Q% B 55 EApr} B9 Frk(National Institute
of Food and Drug Safety Evaluation [2015]).

ST v FE2E) AX I v Zot g
7 4E oI AX|(GAFE, A71FNE 5)E o188l 2
B} FEHTE Bt §F, 5578 A4 A 25T 13
kg/m* 0|} H =5 FHA1A vE FEErER)E ZEen

AEFOZRE e FERt. B Axd ST vl
g FEE] F2 RS FUEF &) 20% ol vyl
ZElzdlEsd) el 60% ©)/de1RHMoon et al[2013]).

3 Ex GETS 719 R FE2E0 B3 A1) o) 8 A}
HZ Al Hx= AT dE =481 A7E ARt v
9] Al e} -S-Eluzte) sS04 o] AR AEF
OF AT L&} tjgke] o] Alle] tis A Bt vj52)
A, F71%F 9 49 £ 2E 9 vl Whole Foodseld 2
AR AE 9 AAE fe & v 8-8FE wfisia Qict. o] wig
AA el Pl B AS Wil AR FERE FE23 9
SkE, Sl 2 o83 vl AlF T8 lslar 3Uch. Whole
Foodoll A= kgt w2 AlFe] Bulls]3 gloH, 2 Za A
3 vl AlEe) 5 ©)F3 ) 53] A= vl
&9 1A Z8/d0] FTHHUA vileE AES] EA17F SV
Qom Bk A g Ao FAHZ k. v 2F A
HZE AL AFRERTHE= AAE A4 AFL Fvi71de) 2
j o) olr, H o= QA F5EE 2017] S5t 5712 el
vl AlFHRTRE {71, ob)icAt T} Chelate 313 A
Fol Fl=]ar AH(Yoo et al.[2007)).

HFHTTE 2F ol ¥ Fo7t HABIE =l o)F o) &
3 Okt 2]EoEe] ZFssHAl =i =, gk AR A=
RS vIE FE2EL 17 B AF BolollN AE3sE
IRIPIAE FEs vk TN E SRS v =&
£ AF ARRE 5 UES 31 ST AR 8331l ¥
SIS s o] A7 H3olth

ole]] wie} diolld AFE3R vdlE FE80] ojv] AFoz2 @
2 ARE T Q= 959 AlEE FaE Sl ) #eklEs v
vig 32-89) A4S 9% k713 AEA 2 gddl o
3 3EAPE staA 3t o) Hige R st AES T3l
Qg SRRREE ANl BluE FE2EC] AFARE WS F)
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£ A% ZAREE grstust vk 2 AlfelMs AEeeREe
A 3] A2014-67% “B] A3A D F2]7]F(Good Laboratory
Practice Guideline: GLP)°ll wWehA|, A8 £2 IS vjvE
F2E (ldlEa)e] BA W E4A0)d 1 B A2
717l st ol F2 HE ICR vH-A SFAEANAL 48
RS AER 3 {5 455 Frlska Ak

LAY HNNE

2.1 AIExIE

B Ao A ARESE Al E2L 2016 42 AdlEidEREA
TF49 i A AT AE o) Az 14 B2 Felo )
FAEF ME F2ErlvlER)e)th(Table 1). FB3AZE o
SRRET Y FAsAleA AlEEE B AL 847(Lot No. 27Q0B21)5
AR 83 AR A, AE £Z0] Eit FAL £l £31
o d 3 AL 458 FYAZ AP}, F O=2EAL
JA] 4 7lol=elRle] AXE 2 F Sigma-Aldrich(U.S.A )0l A
Z3F Mitomycin C(MMC)E A=),

Al E24L w20 gt 24 glo) % IdEE Ao AR
3o, 2AA2-(Pag2102, OHAUS, U.S.A)E FAE A €7]
ol Walrh, 7173 £33 @A RYAE w3, A8 B2 =%
FAE Fo] 2 AARH. Y diZEE MMCE B FAF £

Table 1. Information on the test substance

TE A 150, 24 Fre| £551] deep freezer(DW-86L-
338, Haier, China)°ll T2X7(-80~-60T) 3t3 2, A8 A7
ol 353t ARSI Y 22 9] £ Aol AHE- MMCE
AL 0.1 mg/mLelH, 5o 8L 1 mg/kge] 3t

2.2 iR SS O[UE =EE 0I1RA A% AR 4y

A ge] AFE vheaE ReEKIERR| FH7E AdA T
T ArpXE 322)0014] B4 2 FHEle 5% WAL F-A(SPF)
¥ Crljori:CD1 (ICR) "F~F AME-Flt}. 11 o]fi-= ICR(Institute
of Cancer research) P2 &3 Ho] Fh=r 2 2jekebd Ao
AEA AR 1= A Qo] 71 g AMS-E
1 )P (National Institute of Food and Drug Safety Evaluation,
2015), ¥ 7| 22457}t F5-817] wEe|t}. FoizlAl Al AT ¥
e Bt AF £20% oA ICR w28 3, TE T,
9 9 AF P9 Table 2] YeRALE BE ICR vI9-AE 9]
231 FEAFL gralEeeREekAel] GLP(Good Laboratory
Practice, H]94 A1@71Y) 9155 &2 AIEUAIEES, ti=)el
A A& 9 2 Al wie At

ICR PR-2E 5 F 5 oP3(eluINg: 7Y, BAIE: 6) Al
& Aeh= 5E AdlelN 3073 BE 582 g 18] ¢
HEdE AP AR S 4 vl S o] 8-8te] mElel EA
FohAES 2 31 Al H24, #8424 ARl
AR F1=F F3slo] AFHGAA o) Tl e T8
Aol AMg-Fct. 7 72 A S AFeE E B Alee]
5 HEE FEE WP A FES F Y FTE F A
g AZNH At

23 A=A

AL L5 20.14~25.90T, ATiFE 40.82~53.87%21.2.
o, 371315 203] o]/he )t} AFAAR: TR E A}
SAHW200 x 1260 x H130 mm)E o] 838193, AU e <=3}

AEEH
o3 HAFA ST v g FE2EEI2UER)
siehy Azt 2dlE + kvt F + Ak &
ABEAF 583.77 g(£71%%)
LR B S A
Azd 20163 048
Fa713E AzxdEFEH 3
] 79%
Baj=k 100~136 g/mol
2azA A, Al
Tad A FEANEATL

7134l 5Pl ©)8t, AR 713l 3~5 PlElel Rt 2T )=
12Ae 2 24 A HEFE o F gAd S A =&

Table 2. Gender, number of animals, age and weight range of ICR mice

eEw L] T2 £
ki By ) >

oA A1 #9 syl g :
Az oy el oy ses sty
—_— Kl " :

2% = e : :
A9 e, g :




330 S

150~3001x°]1 3, AHAAL & Hol7le= 13 A4, 5 B T3 1
3= w8 A 713 F TE ALY 27 AEAFAY ¥4
(22:3TPIA Q2 S0 o FE Lukgdel o3 F7de] 2
2] kot A8 Aol FEE vXA] Pt

Al ¥ 2vE A8 588 3 AFE£ Chales River Rat
and Mouse 18%(5L79, LabDiet, U.S.A.)E FILZE nlo] 2 (7
71% AR 97 2ulA 2 322)2RE Fadol A3 AR
o}, AZQAZRE P& 2PEE Yo} FRIFP). AHF B F
FEE 22 ZEPRYIE 24 3 M50 mL)l ¥ A4
F AR ERAAAEERATAEE oA By TAHE 79
W 20 M Et Y WA F=EHF 208%)°0 s F714 HA
(13/)E B3l “HeETAVE 9 AL 5ol 3 @A
P Al621% 2015 ' 11€ 239 LF0 )l A e A

2.4 50§

SUERT LAY B2 7L 9 oY B2 BTFEAE A
glslar, YT AUk o8 AMgElE B U] S Y
o} SAUZET @ ANHEAFE FTEAE Edl(Zonde)s F-3
3 A3 FAP)S 0] 8310] §) ol BA| Foidh, PP Te
10mLQ6G)S] FAFE o] 431e] B Ul Foqr}. Foj o] ok
10 mL/kgZ 3131, 7|AE Tl Fo] 3 AFL 7o A
290 AU L AE B 72 13/, 297 Folsh, %
AUETL Z5AF 2447 Aol 18] FART

2.5 (HIAIE

Ay 22 Sof L3 2000 mgkgS Hi £BOZ FH, E 3
BT (500, 1,000 R 2,000 mgkg) = YA A8, TEF, 1L
£ 73 &5 42 vlEl2 K Table 3).

EE 35 549 73 A4 515 28] i R AFS /5E
PAPLL EINEE Fo F 2A7H ASARE BEgon AT
T e SAHE AuAE 29, 5 BE T T80 4
WA 8l AP 5-Bo) BEEA] okgitt. wheby BAPLE 319

Table 3. Dosage for ICR mice

-Hvd

29 AMEE 2,000 mgkgS H3 §F0 = Sl F 39A &
(500, 1,000 3 2,000 mgkg)o = APt £ AP SAU=E
T(0mg/kg) H FINEZTFMMOS F712 23 Sz
A ARt

26 2 AIE

B AJEE Table 4 Zo] A5l RE FE82 5o 717 A&
M 23] AN 9 AFS /58 32 AT 59 F 193
NSV E BESH 0|88 APIES AR AlFTE T AT
ZFAE A3 Aol PPt
28 FFAE AF FA| o2 gAML F, giF
= AEh 7191E o188 & BEE AAFCE 2 0.5 mLe)
$-E} ¥4 (Fetal bovine serum, FBS)S A& tf5 2] Tt
BFAA SFAEE AP FFAE F-R7-4L 1,000 rpmelA]
58744 BER F 4SS v FAE S EE 2 EY
ot AR 228 EERIE el 25 S Hoj=g 31
27 =3tk A 2019 EER|=E AlgEl, EERIEE F
7] Foll F83) A= A F, sEztveeE 13 399 A
A= 5% Giemsa AN 2 oF 20%-7F A5}, buffer(GURR
buffer, pH 6.8) 23} 0.004% citric acidZ o] &3} AHE & T
7] Foll 3838] Ax AJA AWSERRE 08381 BYART

A F 190 Z=3181a7 1,0008) BilE<] WrlE oz B o
4 ¥ 2000007} HEF Algsle] tdg 8T F 2
7HA3L 9= MNPCEMicro Nucleated Poly Chromatic Erythrocyte)
H](MNPCE/2,000 PCEYS F#tt. 714 3 thdd A8+ (PCE,
Poly Chromatic Erythrocyte)e} 443 2 7"(NCE, Normo Chromatic
Erythrocyte)2] o] 200707} HE= AlFsle] & ¥+ £ oA
Z¥72] ¥|[PCE(PCE+NCE)Z 73t}

EAELE 2T 9 URT) 238E 7 i F
¥+ 471 Table 59} Table 6°1419} 2] historical control data®]
9 el sla, izl STl vjsl BAIgA R &
3 TR A& A8 9Y 30 = ok A £29) A

=
2=

=o] of s g TET(FENS
i (n?gefg) Tﬂfkg? Fo 35 Fo7R= = ( )‘?J"ﬁx
P1 ALk 500 10 2 AT 3(1101~1103) 3(2101~2103)
P2 ZgaEz 1,000 10 2 AT 3(1201~1203) 3(2201~2203)
P3 IEFT 2,000 10 2 AT 3(1301~1303) 3(2301~2303)
Table 4. Dosage for ICR mice
= FoIZ (ngkg) T AF@mLkg) FoA3F s - SET(EENSD)
Gl =UET 0 10 2 AT 5(1101~1105)
G2 A LFT 500 10 2 AT 5(1201~1205)
G3 ZQeT 1,000 10 2 AT 5(1301~1305)
G4 n8gF 2,000 10 2 AT 5(1401~1405)
G5 FddxT 1 10 1 2y 5(1501~1505)
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Table 5. Historical control values of micronucleated polychromatic erythrocytes (MNPCE)

Dose MNPCE/PCE(%) Range(%) MNPCE/2000PCE Range
Group N : :

(mg/kg) Mean+ S.D. Min Max Min Max
Negative control 0 39 0.11+£0.07 0.01 0.26 0.2 5.2
Positive control (MMC) 1 23 1.82 +0.65 1.09 4.00 21.8 80
MNPCE : Micronucleated polychromatic erythrocyte
PCE : Polychromatic erythrocyte
N : Total number of micronucleus assay in ICR mice
MMC : Mitomycin C
S.D. : Standard deviation
Table 6. Historical control values of ratio of polychromatic erythrocytes (PCE) to total erythrocytes

PCE/NCE+PCE(% Range(%
T Dose N E(%) : ge(%)
(mg/kg) Mean + S.D. Min Max

Negative control 0 39 532+63 429 72.9
Positive control (MMC) 1 23 524+56 413 65.0

PCE : Poly Chromatic Erythrocyte

NCE : Normo Chromatic Erythrocyte

N : Total number of micro nucleus assay in ICR mice
MMC : Mitomycin C

S.D. : Standard Deviation

Wy 71E& A8 €2 79 V) oV £ DA%l MNPCES)
vlgo] STt v RS o FAHCE Fod A SHE
759 A8 232 T MNPCE H)8°0] £ oj&8o 7 Zrlshd
oz A

o84 A8F71 2,000007F HIEF Astd g FET F
423& 7}A 1 9= MNPCEMicro Nucleated Poly Chromatic
Erythrocyte) B](MNPCE/2,000 PCE)2] #k o 2 -4+ historical
control value 9= S UIZTS] A9 F4 020014 H 5.20]
Q, IhEFE] 739 A 21.8904 i 800)tH(Table 5).

A4 oll= SPSS(PASW statistics 18.0) 2 130 ARg-5}o]
SA12E) ) 23] 2 BI=E Fisher’s exact test® HA=3O
HHETE: 0.05), 98 HE T 8 =g AFS ANOVA
tests AAIEI FAHOE FE AFTHHRATE: 0.05).

3.4 % nE

3.1 28 Cly HMEPo| &3 Yk ofH] SHAIE

APTT Pl FE2ES A A3 §55& A5 S8 o
H] SN S AR quAELE ST vl FEEF
22 2 500, 1,000 2 2,000 mgkg S0 2 7+ 71 30}
Yol FFFA 5, R A= FLsHA AA R 1
A, &g BE T FEAA Qi 9 APS 58 #F
=) eksict.

wep BAFo M= 5 2T ARSI 2,000 mgkgS L
£F0 7 d F 3dA ALY F(500mgkg), TEF T
(1,000 mg/kg) H -85 7(2,000mg/kg) = o] 423 oy
HETE E1 NE ARE AR =3, SAdRT L FId
FTE F71E 2330

3.2 A8 ClY HEe &8 vix

£ A1Y A}, Table 7949} 2] siFdET PR F2E¢}
%9 ) 500, 1,000 2 2,000 mgkg FoIF 2E S804
o T B AP TES BEFA) gty o)8E R AFIEL &
A=A) kgt =3t ZF F 710 AFE v|w Y, BE FoIT
A BAIRC = f2% AFF7PT BEHA] dgichFig. 1).

23 i A8 H(MNPCE/2000PCE) B T3 2 ¥+ (PCE/
(PCE+NCE))?] 2% BIEZ Table 8ol Ueblich. A tiz73} A
d B4 T 500, 1,000 2 2,000mgkg SFlA g HEF F
A8 0194 AT 28 ¥I%(MNPCE/2000PCE)] B2 Z}z}
0.4, 04, 1.4 2 0022, SANETI} v)sls] /235 zlo)7t &
Ze)7) orhFig. 2). T2 FddiETe] 43 T AE9
A WEE 25607 SAUET nluste] §o3k 2oyt w2
= A H(p<0.05).

AT v FE2E0 i 4 g HEF 8 W

D Group assignment [l 5acritice

st e B B A

ght (g}

Body We

20

(i] I 500 I 1,000

Dose (mg/kg)
Fig. 1. Body weight change before and after injection of deep marine
water mineral extract.

2,000 MMC{1)
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Table 7. Body weight and Clinical sign of male in main study

-Hvd

: Animal Clinical Body weight (g) at the time
Test article Route Dose (mg/kg) D Kihs Ca0n il e Sacrifice
1101 NAD 33.09 33.01
1102 NAD 34.17 34.45
1103 NAD 34.22 33.18
Water for injection PO. 0 1104 NAD 34.96 35.29
1105 NAD 35.11 36.23
Mean - 34.31 34.43
S.D. - 0.80 137
1201 NAD 33.23 33.34
1202 NAD 34.05 34,93
1203 NAD 34,27 35.76
PO. 500 1204 NAD 34.94 35.77
1205 NAD 35.47 36.23
Mean - 34.39 35.21
S.D. - 0.86 1.14
1301 NAD 33.46 35.51
1302 NAD 33.94 35.47
ok =4 1303 NAD 34.30 34.71
e e PO. 1.000 1304 NAD 34.93 35.54
Ft2vlER) 1305 NAD 35.48 34.19
Mean - 34.42 35.08
S.D. - 0.80 0.61
1401 NAD 33.61 34.32
1402 NAD 33.87 34.10
1403 NAD 34.39 33.48
PO. 2,000 1404 NAD 34.79 36.12
1405 NAD 35.49 35.31
Mean - 34,43 34.67
S.D. - 0.75 1.05
1501 NAD 33.74 34.11
1502 NAD 33.78 33.25
1503 NAD 34.44 35.25
MMC LP. 1 1504 NAD 34.65 35.05
1505 NAD 36.79 38.07
Mean - 34.68 35.15
S.D. = 1.25 1.82
PO.: Per Os
LP.: Intraperitoneal
NAD: No Abnormalities Detected
MMC: Mitomycin C
S.D.: Standard Deviation
Ll = A% 27, SAURT D dddREe) 23 oy AT
e i %% ¥ S (MNPCE/2000PCE):= historical control data 8%} (34

MNPCE/2000PCE

1,000 2,000 MMC[1)

Dose {mg/kg)
Fig. 2. Average frequency of appearance of Micro nucleated poly
chromatic erythrocyte (MNPCE) among Poly Chromatic Erythro-
cyte (2000PCE) in negative (dose 0), positive control (MMC) and
dosage groups (500, 1,000, 2,000) of deep seawater mineral extract.

2T 0.2~5.2, ANZT: 21.8~80) ol 21317) wF-ol(Table
5), ANF AP HAF 2A0A AAE Aoz gy},
SN A8, T8, 783 A8 22 7 ¥ 3Y
T F U AET 9 159 H+F (PCE/(PCENEC) 212}
0.457+0.056, 0.461+0.053, 0.393+0.052 & 0.399+0.025% HZ5
Q3L, FANZTE 0447£0.072 T2 o] (Table 8) BE FoT
oA SAduiEr T} vlaslk felgh A7t FEER] eSkck(Fig. 3).
E3 YR T, FAUET D £33 A8 B2 79 PCE/
(PCE+NCE) %+ historical control data 9] (2-d thZ2T: 0.42~0.73,
FPiET: 0.413~0.65) ol 21317] Wizl (Table 6), 3 Al @
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Table 8. Results of male in main study

Test article Route (n?;ifg) . dm irf:teiron Aﬂ'ga . PCE : NCE (PCPEEIE\IJCE) %
1101 97:103 0.485 1
1102 88 :112 0.440 0
1103 80: 120 0.400 0
Water for injection PO. 0 24 1104 108: 92 0.540 1
1105 84:116 0.420 0
Mean - 0457 04
S.D. - 0.056 0.55
1201 94 : 106 0.470 0
1202 90:110 0.450 0
1203 87:113 0.435 0
PO. 500 24 1204 109: 91 0.545 2
1205 81:119 0.405 0
Mean - 0.461 04
S.D. - 0.053 0.89
1301 63:137 0.315 1
1302 80: 120 0.400 1
ForN=4 1303 732125 0.375 0
S PN PO. 1.000 24 1304 85:115 0.425 4
v E9E) 1305 90:110 0.450 1
Mean - 0.393 14
S.D. - 0.052 1.52
1401 72:128 0.360 0
1402 80: 120 0.400 0
1403 84:116 0.420 0
PO. 2,000 24 1404 79:121 0.395 0
1405 84:116 0.420 0
Mean - 0.399 0.0
S.D. - 0.025 0.00
1501 68:132 0.340 21
1502 93:107 0.465 18
1503 90:110 0.450 18
MMC LP. 1 24 1504 89 : 111 0.445 31
1505 107:93 0.535 40
Mean - 0.447 25.6%
S.D. - 0.070 9.66
P.O.: Per Os

LP.: Intraperitoneal
PCE: Polychromatic erythrocyte
NCE: Normochromatic erythrocyte

MNPCE: Micronucleated polychromatic erythrocyte MMC: Mitomycin C

S.D.: Standard Deviation
* : Significantly different from mice treated with vehicle (p<0.05)
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Fig. 3. Frequency of appearance of Poly Chromatic Erythrocyte
(PCE) among total Chromatic Erythrocyte (PCE+NCE) in negative
control and low, medium, and high dosage groups of deep seawater
mineral extract.
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