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EORSHER I T/ TEERMI-AF R O I-SERRD 5N, EFERICEIEBNEORSIISEER
BT A NN o7z, HER. REOREMBENRTZIT oo BR, ARRE/IREOR LRI LU
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b, BBEREMLZASNBD S/, LEOHRELD, JU T R—) VIR WAL IEE T 4 (S /EAHTEH 50
7o, GEsF ON3-MCPDESIZ & 2 FLERFE AN AEMMEAIIRD S ad oz,

A. BFFEER

ZUT R—)VElEE T 25)L (GBs) 13, R
DFEEL - BEBE TS NLEEN TH AN, T
OEEOENEREIIBRE T2 < . EERTIARS
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INB RN B D, 1999 FlHERREARRE X
NEUT7IINT ) =)L DAG) EERSETHE
A FTad) iz, 2009 4F GEs 'EBEICE END
EDMEEZT. GEs DR EMICHET 5 EHIER
DRD BNDH, EEAOEBERT LZREILZ
ENERW, —H. TOMKIEEMTHDLT)

R—JWd, NI TFF 2 EORBEEEDT IV
{EFITHO, F34d 5w P TITHORBEREREPFIE, -

i DFLRRRMERR B D X ORE . MM ORI B FLBES
LUK /2 E&FEFR L. BOCF, v AT
HEDON—F—fF, HORIEBI MO AIREE OF
AN X 7z (1996; Irwin et. al.). 3-7DonD
-1, -7 )8 > PF —)b (3-MCPD) FEMGEE T A T )V
(3-MCPDEs) H &AM OFEE - LRIBRE THRIND
RIEHTHDN, TOEERT —FEIRIITHELNT

Wiz, —7. ZTOIMKIREN TH S 3-MCPD I
SD T v hTHOBES L O EEMIRE. HoBR
fEINEEICHEMS 7= (2008;Cho et. al.). GEs At
3-MCPD D aiIERYE & 72 5 RIREME® 3-MCPD 237U &
R—LicRE SN AR DIEHIN TN 2,
BHMONAEEZEETL L. INOEHEIR
TV DAEEITRT 2 B & OF A A
BHBTHO. Bxld gpt delta T FEAWZAER
NTOBGEHEEICDWTHRERFZTo>T15S. A
EOHIRRAOFRERITEFERRICENL THO.
BEFEOHORCIZ K D IE O EIREEMA—F &
INTWD. IEMEE DREEEIC K 2 FLIRRD AERE
HIZBET 2RITIL < SNTELA, BRAMFOR|
EWICET DFEIETR A ETa, BFR T,
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WU ) — VBT AT L REIEEREDENED
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80) FHEBEES X O B I HARE 2 BT 2. R HIR
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DRAER, RERROEBOBEETo /2. #EK
T EREFTI v N EBRMAL. £50LE
R OGEER AR L, BEERE OREAREL %
fEBLL, MEEMREORER, RERFROKREIZD
WT. BRI L.

< 3-MCPDEs 0 FLIE S A SR I >
T EEOMEME SD Z v k1B 20 DTz, MNU(50 mg/ke
hE) OBFEEENREGS, HRIEEE S E, 25
SERERFIE 0425 L7z, 3-MCPD IR 20 40
ng/kg KEZ, 3-MCPD SV FUEBPITAT)),
3-MCPD /SIVIF UEEE /) T AT I RN 3-MCPD 4 L
A VBEIZAFNVIIIFIERSFO BN EICLS LD
%2220, 130 BXU 240 ng/ke hEEBLSEE -
Ulze FRBE KU =73 1)V, 5 nl/kg KE)
SHEREED & OB R 2 R . S,
hE, BEE, MPTREALESEGORER, 5
R OEROMEEIT o 7. BT FRHE:
Ty NEBREYIL. 25OLBRVHESRE

RELL ., REHREOREMMIEAZERL, BE
HIREDFEER, BERBIOFRICOWT, M
MFEHNRE L 7z,

(ff B2 1~ DBL )
HEEBRIIFKICE 2B O%E5 RO L 725
BELDBEROBENEFRTHO, BEEORY
EEMETK TSRS ZETEMOERZR/NE
WO, Tz, BMETXTA YV INT ORA
REF T TREIRD 5 OBiIIC X 0 BREL, Bics
ADERITRNRICED 2. £z, BMER. FF
BIOERICE 2> T, [EXEEREREEN
KB ERRICEIT 21881206V, BOEEIC

+oEELTITo 7,
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26 A O S ERH R I FE T/ U BRI B E
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WA VA VBEIATFNVERLRTYR=)L) /
— VBT AFNETIS 2. 3. 4. IFINRD 5N,
AFERIIIHRBBEOREIC L 2B BRENITS
ssnolz (Fig 1-a). 77U R=)Li%5B%A
BULAHXVERBHZBL TELENRES LN
AR EE & il U T E 2 (0<0. 05 Xid p<0. 01)
HEEMIE ZRL. FUKEDEL WHEDNED 5
N, U R=Y )= VBT AT ROT)
P R=IVF VA VELATIVETIEEMIETR
Mo7= (Table 1. Fig. 1-b,¢). VU ¥ R—) LB,
UL R=IF VA VBIATNBIUET YR
=)V ) —I)VEET AT )VEOREHEICB T 24
BB O—HFEHEIEIX 43, 427 R U334 ng/ke
FETHO, JU T R—II 2 FRORKERN&ZS
ko TIEEEREOHRENBEINTND



37. bmg/kg HEIZEL = (Table 1), Fi.
R=IF LA VBEIATIVERTY R=) 1)/
—NVEBIATINOEERTY > R—)LZELx
EIRETDE 934 K135 mg/kg REMHETH -
77e

TV PV BEORIRFEER R OCEEENE
BIZBNT, TNENHER 0. 05 X3 p<0. 01)
B R IR D 517z (Table 2).

ZRIRE /R FLARBRAE ET O RRIFRUFE A R, HARTK
OEBEOEIIDNT, £BR5H T, R55% 8
HLOESHNRDLEN, JU T R—)VIg5#H T, #&
ERRta#% 12 8E X 0B & (0<0. 05 Xid p<0. 01) ¥4
mECENEEANRD 5N/ (Fig 2. U
R=IA LA VEBIATIVET. BREBROKIED
BIMER Z R L 72ns, RErFMNaEREEITRL, U
V¥ R= ) ) VBT AT VETHEEREL
dasnmnoz Fig 2.

REIE, MEOREMABFNRFZIT o2/ R,
IR E/ PR OREBP LI OEREICDONT, 7V
RSB TAHER (0<0. 05 3 p<0. 01) #hn
BRHENZ (Table 3). 7V R=)LA LA 28
IATIIETHE, BIiMEMZRLZDO0, 3t
R LU TREMFHICERZRRED sz o 2.
Fles JUTF=)VY /= VBIATIVHTHEER
BEEARSNBN DTz, TOM, HBERL O
EROHELEICEL OFTRNL SN0, TOFHE
WCEEBOB S NREERO s NLah o7,

<3-MCPDEs D FLARFE AAEHRIE A >

95 SERE 0D SE SR T FE T/ U B AR B AL B
SHBREE . VAIEHERRE, 3-MCPD BE, 3-MCPD /L3 F
VBV ZAFIVEE FMCPD NV TFUOBTE /AT
IWEERTNS-MCPD A LA VBT AFIVEET 1. 1. 4.
L % SHRD SN, AERCIIKRNE0RY

7

X DFREREEA NN o7z (Fig 3-a).
3-NCPD #5813, FLARSRHERE 0 5t DRl I B 3
12k B 4 FIOFETFNRD 5N, 05— 5 1TRR
BEREOMT L DBIRE Nz, £7e. BIEER
EWBLUTIREHEIA L, 4 6BEICEER 00. 05
X3 p<0. 01) AR ESSIIF 2R L. BEEOBE
AR O BTETRY N7z Fig 3-b, o).
3-NCPD /S)V 3 F L EEE ) T AT LB CEBRRAM 2
BB OB E BRI R N (Fig
3-b). |
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BERICBWT, BEA 00 01) EmMAIRD 517z
(Table 4) . 3-MCPDEs BEQFFIEE R UM TR
BT, BB (0<0. 05 E p<0. 01) TSR
537z (Table 4).

2 T HE 2 LIRS 1V ML B S PR, VNI TR
B, 5-NCPD B, 3-MCPD /X)L 3 F B T 5 LB,
3-NCPD /S)L 3 F VBT / T AFILBER U 3-MCPD +
LA SBED TR TIVET, 5B 10,10, 13, 7,
8. BEBXVREDONE Rig 4). EHOFEER
DEITDNT, EBHIA 18 EER S I EEET
$-NCPD /)3 F VBEE / T AT VBT Ha Bt
I b B R RO BINARD 5N Fig d-a).
7z, FEETOREITE AR OREOZIZ DN T,
VRIS A BE T O 3-MCPD e THEALE S BAEEIT H A
&R FER R, ROBRO B ERLSRD 5h
7e. SNCPD JS)L I FUEEE ) TAFILBOREERE
TR 3-MCPD L1 B 2T 2 5L AR CHREIE ]
DREIND, HEtENABEET R o7 (Fig
4-b, ¢) .
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BT 2 R EEOEMNER I N
(1993;Sunahara et.al.). LZ L. Cho 5izk 2%k
TN HE DO IRBE R EOWE IR o 7
(2008;Choet. al.) . F7z, HEDFLARITKITT 3-MCPD
DEEITRE I TV, 3-MCPD OFNALA L=
ALELUTIE () 3-MCPD DB EEHFENAME TS
70T F—)LAOR#, (2)DNA &1, fHkast. 1§
fiea FE A 3R &1 e OF mRNA 22 E MR 12 BE A %
glyceraldehydes—3-phosphate—-dehydrogenase
(GAPDH) D#fI R TX (3)  3-MCPD D)L E > HRAE A7
EMEBZLENDI, EERASNITE DTN,

4. 3-MCPD DN A AT Z X LDMRA EHKIT,
E RROT v MTBIT S 3-MCPDEs 7 5 3-MCPD A
THEIZDNWTOFMMENNBEEEZEZ 5N,

E. ¥#

MNU 55 v FELRFEDSAETIVERWT GEs &
UK 3-MCPDEs D HLARFE DS ABERIVEF OB 21T > 72
GEs DAy, 7V R— )V &G TIIRES
TMEPRD SNZIcehnb 67, AREEDOHR
EBERENENML THO, AREEREREER
WS MR /z. —H. BAHEIZBNT, GEs &
X 3-MCPDEs ODBEA S MN s HLARF S AREER IR S
TRIND Tz,

F. REERER
VAR

G. BIFERE
1. mXFEER

AqV

2. FRHEE

B kst k@ kT BEH ORE. KB FT
M AETF T2 R=)V KO ¥ R—)VEgH;
BIATIWVCED Ty IR T BHER D
REL 5 39 M EAFEZRZMER, IH, TAH,
2012 &

B kB, BE ORI, Rk 7. KH KT
mil B NI AET ) Y R-ViEEE T
ATIWVIZE DTy MERFERAERER, FET1E
HAEFRFHRERFMmES, LR, 10 73, 2012

22

Young-Man Cho, Takeshi Toyoda, Saeko Onami
Yasuko Mizuta, Akivoshi Nishikawa, and Kumiko
Ogawa : Modifving effect of glycidol fatty acid
esters on N-methyl-N-nitrosourea induced
mammary cércinogenesis in SD rats, BEIHEER
=2 2012, FN, 11 H, 2012 4

B KB KERT. BERET. REET. R
—. #WARE. Bl BKEME. DMIAET T
R—IVIERGBE T A T )VZ &2 5y bALREER
ERER ORE, %29 MHEEEREES, D<

W&, 1H, 20134

Young-Man Cho, Takeshi Toyoda, Saeko Onami
Yasuko Mizuta, Akivoshi Nishikawa, and Kumiko
Ogawa : Modifying effect of glycidol fatty acid
esters on Mmethyl-Anitrosourea induced
mammary carcinogenesis. in rats, 5 BEIKEZE
WS, Ho7 > oA, 3A, 0184 |



H o AIEIPTA HE O ERIRT
1. FeFPRS



Survival rate (%)

a 100
80
60 v i e ot L e e e s e et e < e et S St 1 e e 5 1 Pt i A i
=== Control
40 - — ~t—Tween80 |
—&— Glycidol
~8—Glycidol oleate
20 —o—Glycidol linoleate
0
0 5 10 15 20 25
Body weight (g)
b 400 -
350 3o e o e e i A bt . 8 At 1 e e 8 e Bt
300
250 -
200 el
150
100
50
0 ,
0 5 10 15 20 25
Water consumption (g/animal/day)
C
60

0 5 10 15 20 25
Weeks
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Figure 1 Survival rate, body weight and water consumption of

SD rats treated with MNU followed by glycidol or GEs
administration
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Figure 2 Sequential changesin the incidence, multiplicity and
volume of palpable mammary tumors of SD rats treated with
MNU followed by glycidol or GEs administration
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Figure 3 Survival rate, body weight and food
consumption of SD rats treated with MNU followed by
3-MCPD or 3-MCPDEs administration
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Figure 4 Sequential changesintheincidence, multiplicity
and volume of palpable mammary tumors of SD rats treated
with MNU followed by 3-MCPD or 3-MCPDEs administration



Table 1 Water consumption and test chemical intake of SD rats
treated for 26 weeks after MNU administration

Group Water consumption Test chemical intake
(8/kg/day) (mg/kg/day)

Control 142 -

Tween 80 172 -

Glycidol 73 43

Glycidololeate 159 427

Glycidollinoleate . 145 334

Each value represents the mean throughout the experimental period

Table 2 Final body weight and organ weights of SD rats treated with
MNU followed by glycidol or GEs administration

Control Tween 80 Glycidol Glycidol filycidol
oleate linoleate
No. of 17 18 17 16 17
animal
Body weight (g) 340430+ 344 +40 203 +31*¢ 32448 357+44
Absolute :
Liver (g) 12+3 1241 11+2 14+10 1141
Kidneys (g) 2.5+1.0 2.3+0.2 2.5+0.4 2.34+0.2 2.4+0.3
Thyroids (mg) 28+6 2944 24 45+ 27+5 28+4
Relative
Liver (%) 3.540.7 3.4+04 3.7+0.6 4.24+27 3.2+04
Kidneys (%) 0.7240.21 0.67 +0.07 0.85+0.16"* 0.73+0.11 0.6940.10
Thyroids (%o) 8.1x14 8.4+1.3 8.1+1.7 8.5+16 7.8+1.2
a: Mean * SD.

* kx,

, “*:p<0.05and p<0.01 vs. control, respectively
#:p<0.01 vs. tween 80

Table 3 Incidence, multiplicity and volume of histopathologically
diagnosed mammary tumors of SD rats treated with MNU followed by
glycidol or GEs administration

Treatment No. of Incidence Multiplicity Volume

r animal (%) (No./rat) (cm3/rat)
Control 20 16 ( 80) 46 =432 6.5 £10.4
Tween 80 20 17 ( 85) © 4.9 4.5 7.1 +£9.2
Glycidol 20 20 ( 100} 10.5 =6.8 *# 19.9 £19.8 "¢
Glycidol oleate 20 18 ( 90) 7.7 £5.6 12.2 +12.8
Glycidol linoleate 20 18 ( 90) 3.3 24 4.0 =59

3 Mean=£SD.

* kE

, :p<0.05and 0.01 vs. control, respectively
#:p<0.05 vs. tween 80



Table 4 Final body weight and organ weights of SD rats treated with MNU
followed by 3-MCPD or 3-MCPDEs administration

Control Olive oil 3-MCPD 3-MCPD PD 3-MCPD PM 3-MCPD OD
No. of animals 19 19 16 19 18 15
Bodyweight(g) 310+ 35 321 + 27 297 = 24 310+ 28 306 + 13 301+ 30
Absolute
Liver(g) 10+ 2 10+1 10+1 11+ 1# 12 4 5# 11+1

Kidneys (g) 21+0.2 20402 28+03#* 34404 314038 314 0,348

Spleen (g) 0.73 + 0.52 0.54 + 0.11 0.56 + 0.22 0.58+ 0.21 112+ 211 0.491 0.09
Relative

Liver (g%) 3205 32+x03 35+04 3.6+ 0.3 4,0+ 1.7# 35+ 0.4

Kidneys (g%) 0.69+ 0.11 0.64 #+ 0.07 0.94 - 0.09##* 1,09 & 0.12##** 1,02 &= 0.11#*** 1,03 & 0.13##**

Spleen{g%) 0.24+0.19 0.17 = 0.03 0.19+0.07 0.19+0.08 0.38+0.74 0.16%+ 0.03

Eachvalue representsthe meanzS.D. ‘
* **. Significantly different from the control at p<0.05 and p<0.01, respectively
#, ##: Significantly different from the olive oil at p<0.05 and p<0.01, respectively

Table 5 Incidence, multiplicity and volume of histopathologically
diagnosed mammary tumors of SD rats treated with MNU followed by
3-MCPD or 3-MCPDEs administration

Treatment No. of Incidence Multiplicity Volume
animal (%) (No./rat) (cm?/rat)
Control 20 12 (60) 21+23-> 3.3 £5.0
Olive oil 20 12 (60) 1.2+ 13 1.2 +26
3-MCPD 16 : 11 (69) 1.3+13 - 1.7 =28
3-MCPD PD 20 13 (65) 1.8+ 1.8 2.9 +4.8
3-MCPD PM . 20 13 (65) 2.2 1+3.0 4.6 +8.6
3-MCPD OD 20 14 (70) 23 +3.0 10.2 - 26.7

a:Meant SD.






