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, MW

HRME (pm) (gikgBW) PP (mgkgBW)  PP™ (mgikgBW)
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mol/mL), 3-NCPD (F - BMGIZ 7.2 pmol/ml, +—FEMAIE 36 pmol/ml) 35 LTB-MCPD
JEMiE = A7 48 (B - BB 7.5 wmol/mL, + f8M5IE 37-38 wmol/mL) Z¥RHN
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HEER R ENAR DS DE ML AT 5 o MR FAIRRA X, 2250 B B B8 i EREHECEEE (K-4500; Sysmex,
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NTVAT2T7—8 (AST), 79=VT73/) T A7=2T7—8 (ALT), 7BV 7
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)
METHIE, gptdelta 7 v PRIV I3 BENERGERBR CERAEINLHBRWE
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Uy R ABEOS Y Y R LA VBT AT ABE RS Y & K= ) —1
et A7 Wix, G ERBEITRL, AV A VBB AT VIEHE 98 % LLETHD, U
/= VERT AT VIME 90 % LLETHY | A LA VBT AT L EDTNCE AT
7=

KB G- D2 L2 ET 272, 0. 03% Tween 80 TRA AR AT TOLENEZ
FLiE 2 A, ABREBTRREDRTBRONLA, WA DD FHITHERIHR
ENTEY, BAETHZLICEVIZERBEIREICHED 2 &0 b, HRILESHTH S
HDODORIR~DOEEDAEMENEZZ SN, $/- ABBSERIFELZEEL 7V v
R—L T 2T VL H 12 78~T79% (AR 7-,

0.03%Tween80&Z B B H MR /KIRICTRERDEEE

BEE () GREREZ100%E LE5E)
RERE 1B#F#ER

HIERLA % (ug/ml)  smEEEH . man ADBE®
L&B TR th 7
JUTE—IL 802. 6 92 % 88 % 87 % 88 % 78 %
TGO RF=IA LA VBIRTIL 231.6 85 % 48 % 67 % 82 % 19 %
TGO RE=)LY)/—)LBEITXTIL 234.1 84 % 57 % % 98 % 78 %

F7-. KBEFT T AT ANT Y S R— L FE7=1E, 3-MCPD~INAK SR S 715 Al HeME
A UM AB=SRIEICRFELZHE S 7Y & =B L O 3-MCPD 137 & TR
(5+g/mL) LLFTHY ., TORREMITERTE D LEX T,



0.03% Tween80 /KB & IZHT5. IBIAERT AT LD MK 57 % D vl RETE
(25°CIERZ M. AR ERBHEYMET =) L THRLRE)

. . S RESHHER (neg/mb)

7 \jJu a_t; T

Bl (1 g/mb) SULR—L 3-MCPD
GJYYR—=ILA LA VETRATIL 263.6 <5 <5
Y R—)LY) J—ILEET XA TIL 213.2 <5 <5

PLEX Y, 2Bl O AN EHHEEBEEITOZ I, Y F—L 204
AUV AT IVEITY) ) — AR 2T LV AIRIEREICHEST L2 ENAREEE X
7.

QW BRE OB T DR

7 Uy R—=% 37.5mg/kg bw (510 umol/kgbw) DHETHARROES L, 30 4
#%OTy FfEND.1.620.4 pg/ml OZ Y R— L EH12,9.620.6 pg/ml O
3-MCPD 2ttt s N7z, ZhL, 7> FOKEN 200g THY | MiKED 64 mL/kg B,
MIFEA MO 55% & LT, B/MBEICHRET L L, ZnEi 0.16 BE 0.61 u
mol/rat &7 FHED 0.15 BL 0.60 % (TFHY L=, £7/-. HE/AFHYD S
VY R=nNF A VB AT NAEEHTIE, 7Y ¥ F—UidE s FRIELLT (<0.2 u
g/mL) THo7=h, 3-MCPD (% 0.1620.05 pg/mL E#50 0.01 % HEBZHHE S
72 EBIIT, ZIVY R—=nNY ) =N AT NVERERETH, 0.13+0.22 pg/nl O
Uy R—b b iz, 1.21+1.47 pg/mL @ 3-MCPD AR S, TSI 5ED
TAMAET, TREN 0.01 BLY0.08 % [THY L7z, —FH, ZNHEDZAT LD
R ER FRRMELLT (<20 ng/ml) Thol, ZDOI b, REFTIZEN
T, RAORGEEINTZ7 Vv R—=AEBLOT Y o R— VIRHiEE = A 7 W id, (KR 723
57U R—)LE LTIETPICBITL TR, ZNEDIZZNED0D 1% LLTAS,
3-MCPD & L CILEHICHFEL CWA Z W EnT, £/-, 77U ¥ F— U J — L
TRAT)NE Ty MIEAFEG%305OMIET O 7 U 2 F—/L 3k JUB-MCPD JREEIE, 7
VY R—=nWEE5Z Y bD, ZEi 6% BELRIB3%THY, 7V R—AF LA U
TATNAHERET v N T, SHIEETH o T,

The blood concentration of compounds and metabolites in male F344 rats 30 minutes after administration

EmE RERE wE&: _ ‘ MEdERE pg/mL (umol/rat):
(mg/kg. b w) | (pmol/rat) n JUTE—=IL GO GL 3-MCPD
HALE - - 3 <LLOQ <[LOQ <[LOQ <LLOQ
0.03 % Tween 80 - - 3 <LLOQ <LLOQ <LLOQ <LLOQ
FYLR— 375 101.2 3 | 1.6 £0.4 7 (0.16) - - 96+06 F (0.61)
GO 170 100.4 3 <LLOQ <LLOQ <LLOQ 0.16+0.05 F (0.01)
GL 171 101.6 3 0.13+0.227(0.01) | <LLOQ <LLoQ 1.21£1.47 7 (0.08)

LLOQ ; #HFEFfE 3MCPD < 0.05 ug/ml, Glycidol < 0.2 ug/ml, esters <20 ng/ml
GO ; Y)Y R—=ILA LA VEBIRATIL, GL; YU R—ILY/—)LEBIXTIL
;. 5w MAE(E 200g. MiEE 64 mLkg, MFEFEMmMD 55 % LBE



nmol/ml

glycidol GO GL

140 1 treated 140 - treated 140 1 treated
120 - 120 - 120 -
100 - 100 - 100 -
80 - 80 - 80 -
60 - 60 - 60
40 - 40 - 40 -
20 - 20 - 20 -
0 - 0 : = . 0 +——" ‘
glycidol 3-MCPD glycidol 3-MCPD glycidol 3-MCPD

The serum concentration of glycidol and 3-MCPD in male F344 rats 30 minutes after treatment
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B, + 210, EBNEDE ORISHEORKRGFTIX. BENEWZEDO LD, Wi
OB E B L O & E & FREU T CTh o7z, BiHZHWeZ ) v R— 4
LA VBT AT LVEBLIORT YV R—=L U ) =L AT VRO 7 ) ¥ R— LB EITE
B FRELLT (<0.2 - g/ml) Tho7=2d, 37°CT 30 pDA > FaX— 3 %17
PR Th, WTFNOBERNEMERAE LESBAELZ VY F— At LA VR AT )L
BIORTYV U R—nY ) — B AT VHTRAERZICSK 1% EAEYD 7Y > R—
ARSI, AT ANPLE LI D EE XL,

TV RF—VEHEBIOTHBBRNEDEA o FaX— 352 L1280, &I
0. 04 % FHX4 725 3-MCPD IZZfbLTWH EEX bz, £To, Z U R—=F LA
27 %, H Q%) +28E (6%) BXO0EE (12%) NEWIZL>Tr7 U v
R— KGR STz, 62, VERN G+ 5K (0.04%) BLOER (0.05
%) T 3-MCPDIZZAbT 2 Z LA RENT, —H. 7V R—= U ) — VBT 2T VI,
B (2.5%). +Z8EWH (1.5%) BLUOEW (10%) AEWIZEY 7 v R—IZ&1k
L7223, 3-MCPDIXE & FIRMELL T (B - EF<2.5 - g/mL, + M <10 - g/ml) T
HoT,

ZOZENL, REUETIZBWTIZ VY R—N A LA VBB AT AVEBIRZ U U R
— U =BT AT VT, #122~10 % LA ENZ U Y R—= WKk fRsh b Z &
WREI, ZORISEHZHEBOA G THBLOER CHI I 2 RS RIE S
2o F72. 7V Y F—O—81E, BENIZBWTE HIZ 3-MCPD [ZE# SN 5 AT
PERR S Tz,



The concentration of glycidol-related compounds and metabolites mixed with gastro-intestinal contents of male F344 rats with or without 30 minutes incubation at 37°C

. RINEE REDHR—FPBEE pg/mL (umol/mL)
BRE AN
HREn ANBEDE | molimb) UL E—i SMCPD o oL
N T E—L 20 1616 (21.8) <LLOoQ (NC) - - E
1 (/*;Fg%"g—%ﬁgg L GO 20 12 ©2) PIINee] NC) 7850 3 - B
GL 20 13 02 <LLOQ (NC) B B 7020 @0
FUSE—L 20 1614 (21.8) 1.0 0.01) B B B B
AoEan—tavBY GO 20 29 ©0.4) <[LoQ (NC) 7597 22) B B
(n=3) GL 20 34 ©05) LoQ NC) B B 7323 )
Bl B <[L0Q NC) I1L0Q NC) <Loa NC) <LL0Q (NC)
NC: Not calcurated
LLOQ ; & & THRfE Glycidol <5.5 ug/ml, BMCPD < 2.5 ug/ml, esters: CMP <20 ug/ml, GO < 32 ug/ml, GL < 29 ug/ml, CDP < 12.6 ug/ml, CDO < 14 ug/ml
_ e . IR REDR— FPRE pg/mL (umol/mL)
ZEBRE A !
teEBRE | RIERNR | simD TUSFE—IL MCPD GO o
g F=L 96 8176 (110.4) <LLOQ (NC) - - -
fyFan—avil G 700 7 06 T NC 33200 98) - -
CEBRMEEMER) o (09) <troa () 69
GL 101 52 0.7) <[LOQ (NC) B B 35600 (106)
g =L 96 8117 (109.6) 3.87 T (0.05) - - - -
AvFa”r—LavhY GO 100 475 (6.4) 3.94 0.04 33600 (99) - -
(n=3) GL 01 553 75) [oQ NC) B B 36167 07
L - <LLOQ (NC) <LLOQ (NC) <LLOQ (NC) <LLOQ (NC)
NC: Not calcurated
LLOQ ; ®& FERfE Glycidol <27 ug/ml, 3MCPD < 10 ug/ml, esters: CMP < 80 ug/ml, GO < 127 ug/ml, GL < 117 ug/ml, CDP < 50 ug/ml, CDO < 55 ug/ml
. RN REDR— FPRE pg/mL (umol/mL)
B i
HBREY IR | umolimL) TUTF—IL 3-MCPD GO GL
T E—L 20 1678 (22.6) <LLOQ (NC) - - E
{YFaR—sauhl : -
ATt GO 20 3 02 LoQ NC) 7190 [E3))
GL 20 15 02 <[L0Q (NC) B - 7620 (23)
TUYR—L 20 1620 (21.9) <[LOQ (NC) B B B .
Sk an—tavBy GO 20 174 24 131 ©.01) 7220 @) B B
(n=3) GL 20 146 (2.0) <[L0Q (NC) B B 7223 @0
L B <[LoQ (NC) <LoQ (NC) <LLoQ (NC) <LLOQ (NC)
NC: Not calcurated
LLOQ ; EETMRfE Glycidol <5.5 ug/ml, BMCPD < 2.5 ug/ml, esters: CMP < 20 ug/ml, GO < 32 ug/ml, GL < 29 ug/ml, CDP < 12.6 ug/ml, CDO < 14 ug/ml
GO JVIR—VALAVBETRATIV, GL; TV R—L) /= VBRI AT )L
CMP; 3-MCPD /SILSFUEEE/ T AT )L, CDP; 3-MCPD /SILESFUEEU T AT )L, CDO;3-MCPD AL AVEAS TATIL
{% mol) % mal) % mal)
120 - Glycidol 16 1 Glycidol 16 Glycidol
14 - 14 -
115 -
12 1 12 -
110 - 10 4 10 -
105 - 8 - 8 -
6 7 6 -
100 -
4 4
2| .| M
90 0 T 0 T
stomach  duodenum cecum stomach  duodenum cecum stomach  duodenum cecum
0.16 0.16 7 0.16 7
0.14 - 3-MCPD 0.14 3-MCPD 0.14 - 3-MCPD
0.12 - 0.12 - 0.12 -
0.1 1 0.1 1 0.1 -
0.08 0.08 - 0.08 -
0.06 - 0.06 4 0.06 1 without incubation
0.04 0.04 | 004 [l Il with incubation
0.02 - 0.02 - 0.02 -
[1] T T | [} T 0 )
stomach  duodenum cecum stomach  ducdenum cecum stomach  ducdenum cecum
Glycidol added GO added GL added

Concentration of glycidol and 3-MCPD detected after incubation with the intestinal contents of rat

2) 3-MCPD JERiFE—= AT VOREN UNIAET, § KBt EfguHHEE)
ORI E D 5-S 1k DFRFT
3-MCPDBRAEE = A T VD ERIZBNTIX, VAT /WERE R < Ak & 723, snl
BLW sn2 @ 2 fEO/ LI FUBE ) T AT IILON, sn2 [ZOWTIE, ARREH
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L VRAIT snl IZBT DARERME THD Z LRSI NTTD | ZERITIIAFE
Lic< <, \RERBREFEM T2 ERITBENEEZ BN,

3-MCPD/VLEFUEBE/IRATILE HEAS LHTIEDONMRFv—k

[
sn2 AT LET
. ] : ! :
!-mulu e .,———ﬁi-——-v—‘*-r- 0 |
= !“%E'!E!!Eé E'!SQ!:S!!'“ a!i ’5!!
sn2 W3 L
k3 i . :I
F ¥ =
et gL_ S— :'_ g "il‘dti — _LFT
".;.n BJ- 3.0 ‘!C A0 20 J
i 5 iiéi..iéiiih!s:ﬁ!?!--,5!52!!! ]
[l
| ;
| [
| 1
snl . l
H i
;:‘..,,_.qq o “'3,4-» T 'T"‘

;sssazz.;szssiax§;§;i§§35§ B

NI LFEE, sn1EBhbhbEEHHEMLE,

Fo, VAT IVITKEEIRF TCOREENMELS | £ AT VTR Th o 72,
LI TU3MCPD DEFENDIRNE SNDA ) —T A A VAR L LR Ok
MM LEZ BT, F Y —7 I A VIGE IR ER % 2SR LA 0%

EMEMRE LT E A, AREZB IO 2 KFERG%R E HIZ 84~96% Th-oT-,

FU—TAA IR R OB EE

R BEE () GAZREZ100%& LIZER)
MEHS A PRR = .
ueg/m REEER 285 %
3MCPDUA LA VEETRTIL 168. 4 94% 96 %
3MCPDU/ LS FUBETRTIL 130. 4 84% 86 %
3-MCPDE / /XL T FUBIRTIL 137.6 93 % 92 %

PLEXD, 3-MCPD & 2D AT NVIFICHOWTIE, AL A VY = AT )L, 2L F
VR T AT R I snl SNV FUME ) ATV EWBRMEL L. AV —T A A
NVETEELE LT, 5 BOEHR O 2 ET L2008 %Y EEZ LT,
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QW BR Y E DM T DR FT

3-MCPD % 40 mg/kg bw (360 - mol/kg bw) DO ETHMERAHKEE L. 30 %D
Z v MIENS, 9.6+£1.6 -« g/mL @ 3-MCPD H I 7-, Ziut, 7 v FOIKE
25 200 ¢ THY, MKE) 64 nl/kg BW, MiHENEIMD 55 % & LT, E/LREIC
HES 5L, 0.61 ~mol/rat &72 0, HH5ED 0.85% ITHY L7, £/o, HEE/LHHE
B 3-MCPD /WA I F UMY AT VB LN 3-MCPD A LA VY = AT VR ERET
I%. 3-MCPD |ZZFNFH 1.7+0.3, 1.5+0.2 - g/mL 5D 0.15 BL 0.13% fH
LA I, &5IT, 3MCPD /LI FURE ) T AT AFRERETIL, 7.0£0.9
cg/ml &, BHBOTIVEEBRE T 0.60% Y0 3MCPD MR &, —J, W
THOFICEBWTH, 7V Y F—/TERE FIRMELLT (<0.2 +mol/mL) ThoTz,
F72.3-MCPD NI F UMY AT IAEB LD 3-MCPD A LA VRV T AT IVEEHRET
X, R EFH 0.036+0.018, 0.035+0.016 + g/mL &G EOENAHE T 0.0006 1
XV 0.0005 % EHROT RN ERE LT AT AZOLORMIE XY BRHE ST,
IOZENL, KFFETIZENT, ARG Iz 3-MCPD B LT 3-MCPD fENE—
AT TGO 1 % LATF2Y 3-MCPD & L CHETICFEL TR, Uy F—t
LCIEALNRNT EIURB ST, £72.3-MCPD /3L 2 F U figE /) = A7 )L 3-MCPD
WNIVIF U AT VB LN 3-MCPD 4L A VR = AT VA, T v MIRAES
#3043 D IfIEH D3-MCPD JREEIL, 3-MCPD #5.7 > hD, £ Zi 72%, 18% B IV
16% CTH o7,

The blood concentration of compounds and metabolites in male F344 rats 30 minutes after administration

BEmE B5RE ‘52 ;&R pg/mL (umol/rat)
(mg/kg. b w) | (umol/rat) n 3-MCPD CDP CMP CDO FUYs R—)L

BLE - - 3 | <oQ <oQ <roQ <roQ =L0Q
Olive oil 3 <LLOQ <LLOQ <LLOQ <LLOQ <LLOQ
3-MCPD 40 724 3 |96 =16 7(0.61) - - - <LLOQ

cDP 220 749 3 | 1.7 £0.3 7 (0.11) |0.036 +0.018 70.0004)| <LLOQ <LLOQ <LLOQ

CMP 130 745 3 |70 £0.9 7 (0.44) - <LLOQ - <LLOQ

cDo 240 75.4 3 | 1502 (010) | <LLOQ - 0.035 = 0.016 70.0004) | 1 0Q

LLOQ ; %R F{E 3BMCPD < 0.05 ug/ml, Glycidol <0.2 ug/ml, esters <20 ng/ml
CDP; 3-MCPD /\LEFUBPITRTIL, CMP; 3-MCPD /S)LSFUEEE/ TRXTI, CDO; 3-MCPD # LA VB IR TIL
*; 5w MAEIX 200g. &R 64 mkg, MERELMD 55 % &BE

nmol/ml

wo , MCPD 140 cmp 140 - cop 140 CDho
120 | treated 10 | treated 120 treated 120 treated
100 - 100 100 - 100
80 - 80 80 - 80
60 60 60 - 60
40 40 40 - a0
20 20 20 20
0 - (] 0 -—,—-—\ 0 —,_-_\
glycidol  3-MCPD glycidol 3-MCPD glycidol  3-MCPD glycidol 3-MCPD

The serum concentration of glycidol and 3-MCPD in male F344 rats 30 minutes after treatment
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OWERE & Wa'E WY & O FOGHE DT

B, +=f. EBAEY L ORICHEDORF T, BENEMETO L OITIE, Wi
NOWBRWE L X ORE BB SR8, 37CT 30 5D A »rFaX— g
YEATDRLTHU3MCPD NI F UV Z AT VE+ TIRIBB I OEBNEY LR
ALESE BRAHEZIC, TNENM 0.5 BEXO 1 %TAAHY NE ) AT ILICE
fbLizEBxoNlz, £z, 3-MCPD NAIF U ZATALEDOLODOREN, H.
+ BB LOEBNEY L IRAEZICBOTHLZNEN 46,64 BIT 62% LK
EAEAR LU, BRI CTE o220 o LT2USN OB E I L TV D
- EEZ LN,

3TMCPD BEI I DL DT AT /ML, WTFNOHNEME A v FaX—FLTH, 7V
VR ~OEIFR o7 (H - BB<5.5 «g/ml, +fEH<27 - g/ml),
3-MCPD /LI F UMY AT ML, +EEE (2.7%) BEXUOEW (2.7%) NEMIZ
X5 T 3-MCPD /LI FURE ) AT IVITASRENTERBY, &5, F (0.14
%), + 4% (0.5%) BLOEW (1.2%) NEMIZ X > T 3-MCPD {22k L T/,
LML, »WLIFUVBY T AT IVORER, INIEN O E(EREEZ Z LIV X
DIRMETH Y . WRNFT D TR REEEZBET D & B SNIZY =X T L)
5E ) T ATV ENT-EIRIZE IV EEZ NS, -, BNEM L
RELIEHGEXEY, T EBAKOCEBRNEMEIRE LTESEIZBNT, 4 rF a2 —
arBEONNNVIFUBY T AT VOEIENEIELS o TR, BERALLANT,
BrL7e SN OmEIZE L LT rTietE bk b &5 25, —J7, 3-MCPD /v FUBEE /
T 27 EH (1 1%) . 2560 (1. 2%) BLOE (2. 9%) NEMIZ X - T 3-MCPD
WK SRS T~ 720 3-MCPD A LA vy 2T L, B (0.9%) . + 615 (2.3
%) BLOEK (1.1%) WEMIZE T 3-MCPD IZHIAKS R ST,

O ENS, KEMETFITHWT 3-MCPD /L S F Uy 25 L, 3-MCPD /<L 3
FUBRE ) T AT VB I 3-MCPD A LA VR = AT VR, WTILH0.1~2.9% 2
FEDY 3-MCPD (TR FRE DA, TATIIVORIEIC L Y TORENE > TEY
MAKGFRITH BB OA T HBLOEH TLB IS Z EnRET,
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The concentration of 3-MCPD-related and ites mixed with gastro-intestinal contents of male F344 rats with or without 30 minutes incubation at 37°C

- AIRE RESF— hPRE pg/ml (pmol/mL)
BAEY R (fm,‘,;mu T FE— 3MCPD R o coP THo
3-MCPD 72 <[LoQ (NC) 802 73) - - - - - -
AvFaR—vavhl CMP 75 <[LoQ (NC) <LLoQ (NC) 2660 (7.6) - - - -
(R EFMER) CDP 75 <[LOQ (NC) <LLOQ (NC) <LLOQ (NC) 2040 35) - -
CDO 75 <[LOQ (NC) <LLOQ (NC) - - - - 4980 (7.8)
3-MCPD 72 <[LoQ (NC) 811 7.3) - - - - - -
CMP 75 <roa (NC) 9 (0.08) 2583 74) - - - -
1 ‘/4‘1’:;3’)/ avkhy CDP 75 Jroq NC) 7 ©o1) <1oq NC) 1480 25) B B
CDO 75 <[LoQ (NC) 7 (0.07) - - - - 4880 76)
&L - <[roQ (NC) <[LoQ (NC) <LL0Q (NO) <LL0Q (NO) <LLOQ (NC)
NC: Not calcurated
LLOQ ; & TFBRIE Glycidol <5.5 ug/ml, BMCPD < 2.5 ug/ml, esters: CMP <20 ug/ml, GO < 32 ug/ml, GL < 29 ug/ml, CDP < 12.6 ug/ml, CDO < 14 ug/ml
RMIRE REDH— FPRE y/mL (pmol/mL
+ZEEREY IR (Tﬁoﬁi) TS E—L 3-MCPD LS m&ZM:g = . CDP CDO
3-MCPD 36 <LoQ (NC) 2110 @7.2) B B B B B B
AoFan—avhil CMP 37 <roa (NC) <[roQ (NC) 13300 (38.1) - - - -
(MR ME %) CDP 37 <LLOQ (NC) <LLOQ (NC) 67.0 (0.2) 13700 (23.3) - -
CDO 38 <LLoQ (NC) 19 T (0.17) - - - - 22100 (34.6)
3-MCPD 36 <[Loq NC) 3001 (36.2) B E B B B B
CMP 37 <[roQ (NC) a9 (0.44) 13100 37.5) - B - -
1 >*1’(\'nj3’)/ av&Y T cop 37 <[oa NC) 79 ©.18) 345 {.0) 7773 (G5} - B
CDO 38 <[LoQ (NC) 98 (0.88) - - - - 22433 (35.1)
#L - <[LoQ (NC) <LoQ (NC) <LLoQ (NC) <LLOQ (NC) <LLoQ (NC)
NC: Not calcurated
LLOQ ; E& THRfE Glycidol <27 ug/ml, BMCPD < 10 ug/ml, esters: CMP < 80 ug/ml, GO < 127 ug/ml, GL < 117 ug/ml, CDP < 50 ug/ml, CDO < 55 ug/ml
] REDR— b i
- B (Tgifﬁ) o S REDHR— b E%Mgg/mL (umol/mL) . =5
3-MCPD 7.2 <[LO0Q (NC) 807 (7.3) - - - - - -
AvFaR—vavhl CMP 75 <[LoQ (NC) <[LoQ (NC) 2630 75) - B - -
(HERMERINE %) CDP 75 <[LoQ (NC) <LoQ (NC) 28 1) 2690 (@8) - -
CDO 75 <[LOQ (NC) <LLOQ (NC) - - - - 5050 (7.9)
3-MCPD 72 <LoQ (NC) 808 7.3) - - - - - -
CMP 75 <[LoQ (NC) 24 (0.21) 2463 71) - - - -
1 V*l’fnja")/ avhy CDP 75 <oQ NC) 0 (0.09) 6 ©0.2) 1020 a7 B B
CDO 75 <[LoQ (NC) 9 (0.08) - - - - 4600 72)
L - <[LoQ (NC) <[LoQ (NC) <LL0Q (NC) <LLOQ (NO) <LLOQ (NO)
NC: Not calcurated
LLOQ ; EE THRfE Glycidol <5.5 ug/ml, BMCPD < 2.5 ug/ml, esters: CMP <20 ug/ml, GO < 32 ug/ml, GL < 29 ug/ml, CDP < 12.6 ug/ml, CDO < 14 ug/ml
CMP; 3-MCPD /LS FUEEE/TRT )L, CDP; 3-MCPD /X LSFUEEPTRT )L, CDO;3-MCPD # LA VBV TRATIL
GO; FYYF— LA UAVBETRT IV, GL TS R—L Y /=~ VBT AT )L
(% mol) {% mal) {% mol) {% mol)
0.16 Glycidol 0.16 Glycidol & cMmP 016 Glycidol
5
0.12 - 0.12 - 0.12 -
4
0.08 - 0.08 - 3 7 0.08 -
2
0.04 - 0.04 - 0.04 -
1
0 0 v 0 T T 0
stomach duodenum  cecum stomath deodensmn e stomach duodenum  cecum stomach duodenum cecum
106 6 6 6 7
3-MCPD 3-MCPD 3-MCPD 3-MCPD
104 -
5 7 5 5 7
102 4 a 016 | Glycidal 2 without incubation
100 - 0.08
a ]——ﬁ [ B with incubation
98 - 3 A 31 ﬂpﬂfyff f 3 A
96 2 2 2 1
9 -
92 - 1 1 1
90 - ] 0 -
stomach duodenum cecum stomach duodenum  cecum stomach dendesnsn  oeesn stomach duodenum  cecum

3-MCPD added CMP added CDP added CDO added
Concentration of glycidol, 3-MCPD and CMP detected after incubation with the intestinal contents of rat
(2) gpt delta 7 v MZ XD in vivo BEHIEOKES

1) 7V v R—AJElEE T 27 UNIAET, BHET
(OF VN Fw 7
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MN-RET

%MN-RET

WD 7 > NEBEE W MERBRICEB VT, 7 U > K= (800 ppm), 7Y v R
— A LA T ATV (3600 ppm), BELRZ VT R—U LU AT L (3600
ppm) O 4 {5 512 L 2 /MZ O HEBLER 38 L UWEIR AR M ER /R i 2R b0 1, AL Sk PR
B L OVABEIREE & i U, AR EITRD o7z,

07 MRSHEFRMIE (96) 7 - 2R hOEHE IR (96)
06 - Male @ - Male
a5 - 50 -
Lo
a4 Eﬂﬂ"
03 - 30 -
02 - 20 -
01 - 10 -
00 " tretod Tween 83 Giycidd  Diests ' Linolosts nirested Tween 80 Giyokinl  Olests  Linolaats
07 - -
05 - Female & - Female
05 - 50 -
A Eﬂﬂ" I
03 - 30 |
02 - 20
01 10
O rtrostsd Twecn 80 Giyohiol . Oleats  Lincieats ¥ utromed Twooa 80 Gioklol | Obets | Linokeats |

@Pigh 7 v&A

WERED =~ R oRRYIM Z AV 72 Pigh 7 v B AIZBWT, 7 U ¥ F—/1 (800 ppm).
7V K= A A V= AT L (3600 ppm) . BL RV F—U ) LU AT )L
(3600 ppm) @ 0, 2 FBLO 4 HEBEGIZL D CD59 FEMIRIMERD HELHRIZ X, AL
BT FREERS L ORI RAE & b L, AR R ZITRO R0 o T2,

Male (n=5) 6 ] Female (n=>5)

{ =& Untreated
~#-Tween80
~&—glycidol
=@—glycidol oleate ester

=@-glycidol linoleate ester

Frequency of CD59NEG RBCs (x10¢)
o seRr+
>\/ g
L] >

0 2 4 0 2 4 week

15



-
o = N

[ I

gpt mutant frequency (x10°)
o o o o
o

o

o
o

gpt mutant frequency (x107)
o
S

@gpt 7 kA

TV R=1NDF >~ 2 F-FERAERBRIZIBN T, EREORED 5TV DK
& B O DR EERIPE ISR S0 b O ORI TE DR C 0 Td ) — A w21k
DRHENT WIS & SNDITFEZ AW T gpt Ty BABIOY spi- 7ok A %
Fht L7,

7 R—)b (800ppm), 7' UL R—A LA VBT AT )L (3600 ppm), IO
Uy R—=Y L rigm A7)0 (3600 ppm) O 4 B@MEGICE DT v B RIKMOD LIRS H
BEFE R OVR RS BARE 1, AR el L, AEREERORhoTz, £,
JFIZ DWW T, = AT A GRIC OV T, BB W T H A E R BEINEER S 72
ST, —H. 7V ¥ R L 5HECIIEE IR BRI B U CRtE EA R RN A R L
T2, OTNREINTHY, T, BUET v FOYRT —HANOEILTHH-T-, L
ML, BEROAXRY NI AMEfTEER LI A, 7V ¥ R—AEERIZBWTIET
JUNT I RREICLIVFBEINDILEE L FFED GC-TA ~D transversion 23H &I
MLTWBZ EnD, HEICHEE L OEREEZR L TWD EB 2 bR,

gpt Cerebrum spi- Cerebrum

i[ [W\

o 1N
w ES

o
N

Spi- mutant frequency (x10°%)

) . I l
0.0 T T
Control Glycidol Glycidol Oleate Glycidol Control Glycidol Glycidol Oleate  Glycidol
Ester linoleate ester Ester linoleate ester
gpt Liver spi- Liver
205 -
* 3
X
304
<
| :
0.3
[
-
1 -[ 0.2 -[
S
S
| l Eo.l l
S
wv
b T T T 0.0 T T T
Control Glycidol Glycidol Oleate Glycidol Control Glycidol Glycidol Oleate Glycidol
Ester linoleate ester Ester linoleate ester

*; p < 0.05 vs. Control
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Mutation speetre of gest rmatint ealonies i Bvers of F344 gt dele rats trasted with ghycidol atty seid esters for Sereeka

Comtro] (L0356 Tween 80§ 300 ppm Ghycidal 3600 ppm Ghycidal cleate ester 3500 ppm Glycidol lincleate ester
Mutstion frequency Ifutriion frequeancy Muteifon frequancy ertrticar Fraquancy
Number® Mumbser Mumber Murnibver
s {107 i 17 i y i 209
Tramwersions
[ enrY & 1T [1-.¥3:1. 3 ] 0E Q16 & 005 1w nr .06 £ 005 ] mnt 0.08 + GO8
GLOG i 8 OOt & 02 z 24 01 £ Q02 2 44 Q.01 & (02 5 132 .04 £ GOF
AFTA 2 56 M + kO 4 5.6 B £ 0T 3 [ 002 + 0.0 3 78 03 + 00
RFOG 2 56 1.1 3:1. -3 4 56 0031009 1 2z QOLE002 2 53 .02 1 606
Transkions
GCAT 15 417 0121007 b kL 0191013 16 56 008 :007 13 42 0151 G165
KRG 1 18 0.01 & (02 ] 83 0.05 £ 0.09 3 &r Q.02 £ 003 a ] o
Deletian
Single bp 5 jEL] 08 + kOS5 3 43 0D + 005 9 M0 06 + 0.05 E ] 78 an3 + 003
Over 2byp a a a 1 14 aot i ooz ] ] a 3 79 0021 G080
Imsertion a a 4] a a L] 1 22 0T # Q0 a '] a
en £ 1LL 0031 003 3 43 0.04 1 0.08 ] ] ] 1 16 0.01 & G0
a Number of colonies with independ * Spec freguency = th ber of specific smstations/the number of Cm" colonies.

= g QI v exrinol {Dunneit’s test].

2) 3-MCPD Wit ATV OUNIAET., & KBt EfEHEE)

KMN-RET

OFRVIN T

HED T v NE#EZ W/ NMERBRIC IV T, 3-MCPD (40 mg/kg bw), 3-MCPD #3/L 3
F oY = A7 1 (220 mg/kg bw) . 3-MCPD /)L X F g€ / = A7 /L (130 mg/kg bw) |
3-MCPD A L A VY= 257 )L (240 mg/kg bw) @ 4 W52 X 2/ o HBIRE &
OHER AR I BR /AR M BR AT 1 BERLE o R JS L O RE FREE & Bl L L BB e 21T
DOV IS

IMRIERINRR (%) SRR DOHERMIR (%6)
(%) (%6}
0.7
06 -
0.5 - l
04 -
03 l
02 -
0.1 -
0.0 -

_.

-

%RET
oBBEB3E8 A
.

|,

|,

control  olive il 3-MCPD Palmitate Palmitate Oleate oonirel  olfve ol 3-MIPD Palmitate Paimitsbe Oleste
diester moneester diestar diester moncester diester

@Pigh 7 vtA

HeDZ ~ FRMIMZ VN 2Pigh 7 v A28 C, 3-MCPD (40 mg/kg bw), 3-MCPD
PNV F UMY 2T )L (220 mg/kg bw). 3-MCPD /3L I FUEEE /) = X5 L (130
mg/kg bw). 3-MCPDA L A Y= 25 /L (240 mg/kg bw) O4AMFEE 12 X HCD59 [&
PEFRIMER O BRI IR, MEALE S BRAE S L ONABE T FRAE & LhB L. A E R E TR0 7
Mol
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12

©
=)
< 10
- ~&-control
Q
Qa g . .
3 -B-olive oil
(L)
z
Z 5 -4-3MPCD
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Body weight, water consumption and chemical intake in F344 rats treated with glycidol fatty acid esters for 13 weeks

Group Body weight (g) Water consumption Total chemical intake As glycidol
Initial Final (g/rat/day) (mg/kg bw/day) (mg/kg bw/day)

Male
Untreated 1143 = 6.0 3297 £ 124 20.1 0.0 0.0
0.03% Tween 80 1142 =+ 6.6 3418 £ 155 211 0.0 0.0
200 ppm Glycidol 1142 = 73 3295 =+ 149 21.2 18.4 18.4
800 ppm Glycidol 1143 = 6.0 2941 £ 9.5%x 14.7 56.2 56.2
225 ppm Oleate 1142 =+ 6.9 3287 *= 16.0 21.2 20.8 46
900 ppm Oleate 1145 = 6.1 3338 =+ 938 231 89.5 19.9
3600 ppm Oleate 1145 = 5.1 3294 £ 110 20.9 323.4 71.9
225 ppm Linoleate 1145 = 73 3372 = 172 21.2 205 4.6
900 ppm Linoleate 1142 =+ 45 3325 £ 125 21.6 84.2 18.7
3600 ppm Linoleate 1144 =*= 59 331.2 *= 143 20.5 321.0 71.3
Female
Untreated 929 =+ 44 1842 =+ 6.8 15.5 0.0 0.0
0.03% Tween 80 93.0 =+ 43 1797 = 72 16.5 0.0 0.0
200 ppm Glycidol 927 =+ 51 1776 =+ 57 16.6 23.0 23.0
800 ppm Glycidol 928 =+ 46 1625 =+ 7.3%* 10.1 60.6 60.6
225 ppm Oleate 93.0 + 44 180.0 + 55 16.2 251 5.6
900 ppm Oleate 930 =+ 49 1791 =+ 86 16.1 99.8 22.2
3600 ppm Oleate 920 =+ 46 1789 =+ 6.2 14.8 3729 829
225 ppm Linoleate 927 =+ 46 1842 =+ 76 16.1 248 55
900 ppm Linoleate 926 =+ 46 1782 += 70 14.7 92.7 20.6
3600 ppm Linoleate 931 =+ 3.2 1840 =+ 53 16.3 400.8 89.1
Each value represents the mean = S.D. *%; Significantly different from the tween 80-treated group at p < 0.01.
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Hematology for male F344 rats treated with glycidol fatty acid esters for 13 weeks

Treatment Untreated 0.03% Glycidol Oleate Linoleate
Tween 80 200 ppm 800 ppm 225 ppm 900 ppm 3600 ppm 225 ppm 900 ppm 3600 ppm
No. of animals 10 10 10 10 10 10 10 10 10 10
WBC  (x102/ul) 239 =91 287 £63 265 *90 31.1+* 118 25355 280+ 66 268+ 86 340+ 130 253 65 284 +86
RBC  (x10*/ul) 883 =+ 47 875 * 40 897 + 35 879 = 73 895 + 44 923 = 60 903 + 34 902 + 54 901 * 44 928 + 59
HGB  (g/dI) 161 =07 149 =08 152 =06 148+ 08 152+ 06 154=*+05 150+ 03 153+ 07 151 *06 154 =08
HCT (%) 476 £20 471 £21 482 =18 478 =38 48119 49730 48719 484+ 26 48724 502 33
MCV  (fl) 540 =07 539 =07 537 07 544+ 05 538*+09 539+ 08 539*07 53708 540+ 04 541 =05
MCH  (pg) 172 =04 170 £04 170 =04 169+ 06 170+ 04 168*+07 16706 170+ 04 168 =05 166 =05
MCHC (g/dl) 318 =05 31505 316 *x05 31112 31504 31111 309*x10 31705 31.1=*x11 307 =09
PLT  (x10*/ul) 665 =27 702 +18 710 £33 692+ 38 665+ 125 687 = 44 667 = 41 68538 734*46 706 %30
Differential cell count
Band (%) 020 =026 030 *+ 033 063 += 032 046 = 055 0.20 = 035 0.25 = 035 0.11 = 023 0.15 + 0.24 0.27 = 037 0.26 * 0.38
Seg (%) 443 =88 388 =37 401 =109 367 = 66 391 *42 422+92 450+81 361*43 415*+76 376 *52
Eosin (%) 125 =101 219 =103 143 £139 130 = 130 1.22 = 106 1.17 = 099 143 = 094 1.86 = 0.74 1.08 = 0.69 1.38 % 0.92
Baso (%) 0.0 += 0.0 0.0 + 0.0 0.0 *= 0.0 00+00 005+ 016 00=*00 005+ 016 00+ 00 008+ 025 00 %00
Lymph (%) 535 =97 583 £40 576 =114 611+ 75 588+ 48 562+ 96 529*+82 61551 564+80 60359
Mono (%) 0.70 =095 040 * 044 030 *= 042 040 *= 056 0.64 = 092 0.25 = 042 051 = 073 042 = 069 0.76 = 091 0.50 * 0.62
Ebl _ (per 200WBC) 0.30 =* 0.68 0.34 # 0.56 0.20 * 0.64 0.50 = 0.71 0.32 & 0.52 0.52 = 0.88 0.52 * 0.88 0.40 = 0.54 0.43 * 0.73 0.20 * 042
Each value represents the mean = S.D. *, *x: Significantly different from the tween 80-treated group at p < 0.05 and 0.01, respectively.
Hematology for female F344 rats treated with glycidol fatty acid esters for 13 weeks
Treatment Untreated 0.03% Glycidol Oleate Linoleate
Tween 80 200 ppm 800 ppm 225 ppm 900 ppm 3600 ppm 225 ppm 900 ppm 3600 ppm
No. of animals 10 10 10 10 10 10 10 10 10 10
WBC  (x10%/ul) 250 =64 253 £58 218 71 229 £51 205 *£65 208 47 181 *x 43k 226 = 64 208 = 6.8 235+ 47
RBC  (x10%/ul) 834 + 53 837 + 52 869 =+ 40 786 + 54 854 + 58 848 + 48 783 £ 85 842 = 30 846 * 51 817 + 32
HGB  (g/dl) 151 £ 07 150 £07 156 =06 145 =09 153 =06 15407 142+ 16 153+ 06 15506 150+ 05
HCT (%) 472 +29 473 =26 489 £23 456 =28 484 £32 482+ 30 44446 479+ 18 482* 27 466 17
MCV () 566 = 04 565 =06 563 =03 580 * 0.6%* 567 =05 569+ 06 568 =05 569+ 04 570+ 06 571 =* 04
MCH (pg) 181+ 06 179 £05 180 =03 184 =06 180 =09 182+ 06 181+ 04 182+ 03 183+ 06 184+ 04
MCHC (g/dI) 321 +11 317 06 319 *+04 317 =10 317 £14 319+10 318+07 320+05 322+ 10 323+ 06
PLT  (x10%/ul) 726 £ 47 721 =64 713 +46 722 £42 732 =68 684 *94 692*+65 718*x45 73253 7T1.7=*48
Differential cell count
Band (%) 0.35 + 0.42 040 = 047 045 *= 044 043 =064 028 =043 020 = 035 0.19 = 032 0.61 = 0.80 0.05 %= 0.16 0.25 = 0.35
Seg (%) 346 =68 345+ 77 324 84 304 68 289 =73 303*42 30992 270+84 293+ 45 305=*60
Eosin (%) 229 + 088 1.89 =090 190 =139 1.18 =134 1.74 =114 211 = 087 266 = 1.59 2.13 = 1.54 156 = 1.06 1.60 = 1.10
Baso (%) 005+ 016 00 =00 006 =019 00 %00 00 =00 00 *= 00 00 * 0.0 00 % 0.0 00 = 0.0 00 += 00
Lymph (%) 621 =74 626 =81 646 =80 675 *+64 686 =72 669+ 42 65398 699+ 89 688+ 49 670+ 58
Mono (%) 0.55 = 0.53 0.65 *+ 0.68 0.54 = 0.76 050 *= 058 0.57 *=0.74 050 = 046 091 + 0.82 045 + 056 0.30 = 035 0.61 *= 0.72
Ebl  (per 200WBC) 00 *+= 0.0 056 *= 1.18 00 #=00 020 *+ 043 0.10 =0.32 0.20 + 0.63 0.30 = 0.67 0.0 = 0.0 0.0+ 00 0.10 =+ 032
Each value represents the mean &= S.D.  x, x: Significantly different from the tween 80-treated group at p < 0.05 and 0.01, respectively.
Serum biochemistry for male F344 rats treated with glycidol fatty acid esters for 13 weeks
Treatment Untreated 0.08% Glycidol Oleate Linoleate

Tween 80 200 ppm 800 ppm 225 ppm 900 ppm 3600 ppm 225 ppm 900 ppm 3600 ppm
No. of animals 10 10 10 10 10 9 10 10 10 10
TP g/dl 662 =018 652 =013 6.60 =026 675 =0.17 648 =023 6.27 =038 642 =022 645 =031 6.61 =022 6.59 =020
A/G 178 =0.11 176 =007 1.75 =008 1.76 * 0.11 172 2012 178 £008 1.77 £011 171 =009 171 £007 1.78 =0.10
Alb g/dl 423 £019 415 =008 419 =0.16 430 =0.14 409 =017 401 =023 410 =0.12 407 =0.16 417 =015 421 £0.17
Bil mg/dl 0.03 =001 0.03 =001 003 =001 004 £001 003 =001 003 £001 003 =001 003 =001 0.04 £0.01 004 = 0.01
Glc mg/dl 1487 + 205 141.3 * 221 1324 * 229 1304 *= 148 1637 =151 159.0 = 19.0 1495 *+ 215 1503 = 21.9 1374 + 184 151.7 += 203
TG mg/dl 86.7 298 752 +200 725+ 27.6 1000 =304 748 =245 829 =379 706 +239 745 =217 687 =221 986 * 36.2
T-Chol mg/dl 651 =48 650 =57 660 =67 758 *x 6.3%¢ 621 =55 63.0 =83 627 =42 633 =49 647 =42 704 =51
BUN mg/dl 206 =15 198 =17 193 =15 195 *+28 193 =14 178 =16 186 =26 185 +1.8 186 =18 201 =16
Cre mg/dl 029 =002 030 =003 029 + 002 0.25 % 001*k 028 = 0.01* 0.26 * 0.02%k 0.28 =002 029 *+ 001 028 +=002 028 * 0.03
Na mEq/l 1416 =10 1408 =18 1401 =23 1394 =16 1406 =21 1374 =44 1405 =28 1405 =39 1414 =15 1408 =18
Cl mEq/I 1025 =12 1019 =14 1015 =16 1006 =13 101.8 =26 99.7 % 31 1009 =29 1019 =30 1026 =1.1 1019 =19
K mEq/| 445 +=022 433 £0.16 444 =018 439 =017 447 =013 434 £028 436 =021 444 =016 449 =026 4.62 = 0.16%
Ca mg/dl 10.00 = 0.24 9.98 +=0.25 9.90 = 0.26 10.03 =021 1011 =028 9.66 *= 055 9.90 =029 997 =033 10.08 * 0.21 10.11 *=0.23
P mg/dl 526 + 045 526 =051 515 *+025 547 £033 577 =050 559 =019 566 =024 556 =047 575 *=050 550 + 048
AST 1U/I 889 =114 870 =68 81.1 =88 755 79 76.3 =89 739 £ 6.7 783 =75 822 x£6.1 875 = 168 864 * 133
ALT 1U/l 600 £70 560 =43 543 =42 518 =78 574 £ 49 54.6 + 8.0 545 £57 578 +6.0 559 =82 559 =64
ALP  1U/I 3849 =+ 30.8 3783 =+ 31.4 3674 *+ 254 3764 + 332 3835 * 331 3732 =382 3736 + 256 3688 + 268 3749 * 280 372.0 = 280
y-GTP 1U/I <3 <3 <3 <3 <3 <3 <3 <3 <3 <3

Each value represents the mean &= S.D.
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Serum biochemistry for female F344 rats treated with glycidol fatty acid esters for 13 weeks

Treatment Untreated 0.03% Glysidol Oleate Linoleate
Tween 80 200 ppm 800 ppm 225 ppm 900 ppm 3600 ppm 225 ppm 900 ppm 3600 ppm
No. of animals 10 10 10 10 10 10 10 10 10 10
TP g/dl 659 =015 6.50 =033 642 =019 636 =025 655 012 654 =025 642 =026 667 =018 6.64 =030 6.55 *=0.30
A/G 195 £012 201 =014 196 =007 198 =014 192 =013 193 =009 206 =012 194 =013 194 £015 188 *=0.12
Alb g/dl 435 £0.14 433 =025 424 =013 421 =015 431 =010 431 =021 432 £022 440 =015 438 =0.16 426 *=0.12
Bil mg/dl  0.04 =001 004 =001 0.4 %001 0.05 =% 0.01 0.05 =002 0.05 =+ 0.01 004 +0.01 004 =001 004 =000 0.04 =+ 0.01
Gle mg/dl 127.5 = 16.6 130.0 == 142 1256 = 16.1 1303 = 146 1289 =132 1336 =132 1296 *= 100 1292 =95 1323 = 11.1 1298 =94
TG mg/dl 55.0 =234 546 =300 319 =69 452 =216 370 =97 425 £192 378 =147 541 £297 557 =186 545 =214
T-Chol mg/dl 903 £52 871 £133 901 =85 87.0 6.1 862 £ 9.7 896 £59 852 £ 108 937 +£82 848 £ 103 886 + 80
BUN  mg/dl 201 =18 202 =29 183 19 189 +30 188 =14 199 =24 194 £18 189 £15 195 £14 190 =18
Cre mg/dl 0.31 +=0.02 030 =001 029 =001 026 % 0.02%k 029 =002 0.30 * 0.01 028 =002 029 =003 029 =002 030 %003
Na mEq/l 142.2 =04 1422 =09 1426 =18 1408 =09 1419 =07 1420 =11 1416 =21 1415 =14 1413 £08 1416 =10
Cl mEq/l 105.7 =12 1053 =13 1056 =21 1046 =16 1050 =08 1058 =13 1049 =21 1049 =14 1046 =12 1055+ 14
K mEq/l 420 =018 417 =019 417 =013 424 =027 431 =027 423 =018 417 =021 414 =016 423 =022 423 +=0.16
Ca mg/dl 996 =020 989 =026 997 =028 984 =022 10.15 =016 1001 =0.14 983 =031 10.14 =026 10.03 £ 0.17 1001 *= 0.25
P mg/dl 405 =049 416 =064 452 =066 494 =064 534 £ 049k 485 =054 483 =067 462 =102 460 =082 469 +0.67
AST U/l 748 =67 736 =67 709 =54 734 £6.7 69.0 + 3.2 711 =39 715 =51 668 =48 683 =28 686 =34
ALT /1 448 £ 48 426 £43 373 £24 372 x41%x 418 £37 409 £54 405 £58 381 x40 423 £40 403 =40
ALP 1U/1 2733 £39.9 2704 + 305 2854 + 525 286.7 =347 2840 462 2757 £330 2789 * 440 2624 £ 226 2670 =280 264.2 = 304
y-GTP 1U/I <3 <3 <3 <3 <3 <3 <3 <3 <3 <3
Each value represents the mean = S.D. *, %k Significantly different from the tween 80-treated group at p < 0.05 and 0.01, respectively.
Organ weights for male F344 rats treated with glycidol fatty acid esters for 13 weeks
Treatment Untreated 0.03% Glycidol Oleate Linoleate
Tween 80 200 ppm 800 ppm 225 ppm 900 ppm 3600 ppm 225 ppm 900 ppm 3600 ppm
No. of animals 10 10 10 10 10 10 10 10 10 10
Body weight 316.1 =103 3279 +=140 316.1 % 141 2819 =+ 96%k 3162 +=139 3209 =100 3153 *+99 325.1 =169 3189 =113 319.7 =129
Absolute (g)
Brain 1.99 =+ 0.06 203 £ 004 2.03 *=0.04 191 =005k 193 £0.10x 201 *=0.04 201 %= 0.05 201 % 0.05 1.99 +0.03 2.00 =+ 0.04
Thymus 021 =+ 0.06 0.22 = 0.06 0.24 = 0.06 0.18 +=0.03 021 *=0.07 0.18 %= 0.02 020 +0.05 020 +0.03 020 *+0.06 021 *=0.04
Lungs 0.99 =+ 0.06 1.00 = 0.05 1.01 £0.04 0.93 =+ 0.05% 1.00 £ 0.08 1.00 = 0.03 0.98 =+ 0.04 0.98 =+ 0.07 0.99 =+ 0.04 0.98 =+ 0.06
Heart 091 =+ 0.02 095 =+ 0.05 0.94 =+ 0.04 0.87 £ 0.03%¢ 093 +0.05 096 =+ 0.05 0.93 +0.03 093 +0.05 0.94 +0.03 091 =+ 0.05
Spleen 0.62 =+ 0.02 0.64 = 0.03 0.66 =+ 0.03 0.61 +0.03 062 =+ 0.04 0.65 =+ 0.05 0.64 =+ 0.04 0.66 =+ 0.05 0.64 +0.03 0.64 =+ 0.04
Liver 757 £0.32 7.86 £ 0.55 777 £048 7.18 £039%x 751 *=0.37 766 * 040 7.55 *0.36 7.60 * 047 7.68 £ 0.39 765 £ 0.51
Adrenals 0.04 =+ 0.01 0.04 =+ 0.00 0.04 =+ 0.01 0.04 =+ 0.01 0.04 *=0.01 0.04 =+ 0.00 0.04 =+ 0.00 0.04 =+ 0.00 0.04 =+ 0.00 0.04 =+ 0.00
Kidneys 1.86 =+ 0.08 192 +0.09 197 +=0.12 199 +0.11 1.88 =+ 0.09 1.95 =+ 0.09 1.97 *=0.10 191 +£0.13 1.90 +0.07 1.95 +0.06
Testes 3.05 £0.15 3.12 £ 0.09 313 =0.11 285 £0.13%x 303 *=0.14 3.21 £0.07 3.09 *£0.10 3.13 £0.10 312 +£0.07 315 +0.12
Relative (9%)
Brain 0.63 =+ 0.02 0.62 *=0.03 0.64 *=0.03 0.68 =+ 0.02%¢ 061 +0.03 0.63 £ 0.03 0.64 =+ 0.02 0.62 +0.03 0.63 = 0.03 0.63 =+ 0.03
Thymus 0.07 =% 0.02 0.07 % 0.02 0.07 % 0.02 0.07 =+ 0.01 0.07 =% 0.02 0.06 =+ 0.00 0.06 =+ 0.01 0.06 =+ 0.01 0.06 =+ 0.02 0.07 %= 0.01
Lungs 0.31 = 0.02 0.30 *=0.01 032 *=0.01 033 +£0.02%¢ 032 +0.03 031 %= 0.02 0.31 +=0.02 0.30 +0.02 031 =0.02 031 *=0.01
Heart 029 =+ 0.01 029 *=0.01 0.30 =+ 0.02 031 +0.01 0.29 % 0.02 0.30 %= 0.02 0.30 = 0.01 029 *+0.01 029 *+0.01 029 *+0.01
Spleen 0.20 =+ 0.01 0.20 =+ 0.01 021 £ 001*%k 022 £ 001*x 020 =001 0.20 % 0.01 0.20 =+ 0.01 0.20 =+ 0.01 0.20 =+ 0.01 0.20 =+ 0.01
Liver 2.39 £ 0.06 240 £0.13 246 =008 255 £ 0.11*xx 238 =+ 0.09 239 *+0.08 240 =011 2.34 £0.08 241 +=0.06 239 *+0.10
Adrenals 0.01 =+ 0.00 0.01 =+ 0.00 0.01 =+ 0.00 0.01 =+ 0.00% 0.01 =+ 0.00 0.01 =*0.00 0.01 =+ 0.00 0.01 =+ 0.00 0.01 =+ 0.00 0.01 =+ 0.00
Kidneys 0.59 =+ 0.01 0.59 =+ 0.02 0.62 %= 0.02%¢ 071 =003+ 059 =+ 0.02 0.61 %= 0.03 0.62 +=003% 0.59 =+ 002 0.60 =+ 0.02 0.61 =+ 0.01
Testes 0.97 =+ 0.04 0.95 =+ 0.04 0.99 =+ 0.04 1.01 =+ 0.06% 0.96 =+ 0.06 1.00 =+ 0.04 0.98 + 0.04 0.96 =+ 0.03 0.98 =+ 0.02 0.99 =+ 0.05
Each value represents the mean = S.D. *, %*: Significantly different from the tween 80-treated group at p < 0.05 and 0.01, respectively.
Organ weights for female F344 rats treated with glycidol fatty acid sters for 13 weeks
0.03% Glycidol Oleate Linoleate
Treatment Untreated Tween 80 200 ppm 800 ppm 225 ppm 900 ppm 3600 ppm 225 ppm 900 ppm 3600 ppm
No. of animals 10 10 10 10 10 10 10 10 10 10
Body weight 1773 £58 1718 £ 6.7 169.9 + 6.2 1555 £ 7.5%x 1729 £59 1716 =84 1716 £ 6.3 1760 = 7.7 1709 = 7.2 1770 =49
Absolute (g)
Brain 1.82 =+ 0.04 1.80 % 0.08 1.79 =+ 0.05 1.76 %= 0.07 1.83 % 0.04 1.81 = 0.04 1.82 %= 0.05 1.83 = 0.03 1.80 =% 0.04 1.80 % 0.02
Thymus 0.18 =+ 0.03 0.16 =+ 0.02 0.17 *+0.02 0.15 *=0.02 0.17 +0.03 0.17 =0.03 0.17 %= 0.02 0.16 =+ 0.02 0.15 %= 0.02 0.17 = 0.04
Lungs 0.71 %+ 0.05 0.72 =+ 0.04 0.72 +0.05 0.67 £ 0.05 0.71 £0.05 0.72 +0.04 0.72 £+ 0.04 0.72 +0.05 0.70 =+ 0.04 0.73 £0.05
Heart 0.57 +=0.03 0.56 =+ 0.03 0.57 +=0.05 0.54 £0.05 0.57 £ 0.01 0.57 +=0.03 0.59 £ 0.03 0.59 =+ 0.04 0.56 =+ 0.03 0.59 £ 0.03
Spleen 0.40 =+ 0.04 0.40 =+ 0.03 0.39 =+ 0.03 042 £ 0.04 040 =+ 0.04 0.40 =+ 0.02 041 £0.03 0.40 =+ 0.02 0.39 £ 0.02 042 £ 0.02
Liver 393 £0.18 3.87 £0.15 391 £028 3.68 £0.19 393 £0.16 386 *+0.24 3.85 £0.20 3.99 £0.19 384 £0.18 403 £0.13
Adrenals 0.04 +0.01 0.04 =+ 0.00 0.04 =+ 0.00 0.04 +0.00 0.04 * 001 0.04 =+ 0.01 0.05 =+ 0.00 0.04 =+ 0.01 0.04 *+0.01 0.04 +0.01
Kidneys 1.14 +0.05 110 = 0.07 112 +0.08 1.23 =005k 1.12 %= 0.05 112 +=0.08 1.14 £ 0.08 1.15 = 0.06 115 £ 0.07 1.15 +0.05
Relative (g9%)
Brain 1.03 =+ 0.04 1.05 = 0.03 1.05 =+ 0.04 113 £007%k 106 =+ 0.04 1.05 +0.05 1.06 =+ 0.04 1.04 +0.05 1.05 %= 0.03 1.02 =+ 0.04
Thymus 0.10 %= 0.02 0.09 =% 0.01 0.10 = 0.01 0.10 £ 0.01 0.10 £ 0.01 0.10 = 0.02 0.10 £ 0.01 0.09 =+ 0.01 0.09 £ 0.01 0.10 £ 0.02
Lungs 0.40 =+ 0.03 0.42 *0.02 042 =+ 0.02 0.43 *0.03 041 *0.02 0.42 *+0.03 042 *0.02 0.41 *0.02 041 *=0.03 041 *0.02
Heart 0.32 = 0.02 0.32 %= 0.02 0.34 +0.02 0.35 =£ 0.03% 0.33 £ 0.01 0.33 = 0.01 0.34 £ 0.02 0.33 *=0.02 0.33 %= 0.02 0.33 £ 0.02
Spleen 0.23 =+ 0.02 023 =+ 0.02 0.23 =+ 0.01 0.27 £ 0.02%* 023 =+ 0.02 0.24 =+ 0.02 0.24 *0.02 0.23 =+ 0.01 0.23 *0.01 0.24 +0.01
Liver 222 *+0.09 226 *+0.12 230 £0.11 237 £0.09 227 *£0.09 225 +=0.10 224 % 0.06 227 =011 225 *=0.10 228 *0.11
Adrenals 0.02 =+ 0.00 0.03 =+ 0.00 0.02 =+ 0.00 0.03 =+ 0.00 0.03 +0.00 0.03 =+ 0.00 003 =+ 0.00 0.02 =+ 0.00 0.03 =+ 0.00 0.02 +0.00
Kidneys 0.64 =+ 0.03 0.64 =+ 0.03 0.66_=+ 0.03 0.79 =+ 0.03%x 0.65 + 0.03 0.65 =+ 0.03 0.66 =+ 0.04 0.65 =+ 0.03 0.67 =+ 0.02 0.65 + 0.03
Each value represents the mean * S.D. *, **: Significantly different from the tween 80—treated group at p < 0.05 and 0.01, respectively.
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Histopathological findings for F344 rats treated with glycidol fatty acid esters for 13 weeks

Male Female
0.03% 200 ppm 800 ppm 3600 ppm 3600 ppm 0.03% 800 ppm 3600 ppm 3600 ppm
Treatment Untreated Tween 80 Glyn?jol Glyc?:ol Ole:t'; Linol:::e Untreated Tween 80 Glycri’:ol Ole::; Linoleapte
Organs Findings No. of animals 10 10 10 10 10 10 10 10 10 10 10
Liver Microgranuloma 4 4 - 4 6 4 4 3 4 2 2
Focal necrosis 0 1 - 0 1 1 0 0 0 0 0
Clear cell foci 0 0 - 0 0 0 0 1 0 0 0
Kidney Basophilic tubules 2 3 - 2 3 2 0 0 0 0 0
Inflammation, interstitial, focal 1 0 - 1 1 0 0 0 2 0 0
Hyaline cast 0 1 - 0 1 0 0 0 0 0 0
Mineralization 0 0 - 0 0 0 5 9 7 7 8
Hyperplasia of tubular cells 0 0 - 0 0 1 0 0 0 0 0
Heart Mononuclear cell infiltration, focal 7 7 - 8 10 9 2 3 5 4 4
Myocardial degeneration, focal 0 1 - 0 0 0 0 0 0 0 0
Lung Mineralization 4 4 - 3 2 4 2 4 4 3 1
Osseous metaplasia 1 0 1 0 1 0 0 0 0 1
Pancreas Mononuclear cell infiltration, focal 3 1 - 3 4 3 2 0 1 1 2
Tongue Inflammation, mild 1 1 - 0 1 0 1 0 0 0 0
Stomach Mononuclear cell infiltration, focal 0 0 - 1 0 0 0 0 0 0 0
Testis Degeneration/atrophy, tubular, bilateral 1 0 0 T 0 0 - - - - -
Deg ion/atrophy, unilateral 1 0 1 2 0 0 - - - - -
Epididymis  Cell debris in the epididymal duct 1 0 1 oo 0 0 - - - - -
Prostate Mononuclear cell infiltration, focal 5 2 - 4 2 1 - - - - -
Ovary Cyst - - - - - - 0 0 0 0 1
Thymus Focal epithelial hyperplasia 0 0 - 0 0 0 0 0 1 0 2
Pituitary Cyst 0 0 - 0 0 0 0 4 3 5 1
Bone marrow Microgranuloma 0 0 - 0 0 0 1 3 3 2 3
Harderian gl.  Mononuclear cell infiltration, focal 2 2 - 2 2 1 3 4 8 5 5

—: Not evaluated. *¥; Significantly different from the tween 80-treated group at p < 0.01.

Representative histological findings of the testi

3 v _‘:-. g . s
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Representative histological findings of the epididymis
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B BRI T, B RS ERMIRO TR F— U AR FRICEEIZRD T,
UEDFRREY, b0 2T /MbEMORmMERGIZL > T, FENRED
3-MCPD & ZIT[AIER DA AT LIS L OB Nk & A B EARIC TR B Z RIE T 2 LIRS
. B ETEBmOML - o EREOMEN LN &b, AERO NOAEL
1%, 3MCPD LA L e 27 L 15 mg/ke/day. 3-MCPD /$/L 3 F LT 257 L
1% 14 mg/kg/day, 3-MCPD /S)V X F UEEE /= A7 )L1% 8 mg/kg/day L&z iz,

Hematology for male F344 rats treated with 3-MCPD fatty acid esters for 13 weeks

oleate diester

Treatment Control Olive oil 3-MCPD
15mg/kg 60mg/kg 240mg/kg
No. of animals 10 10 9 9 10 10
WBC  x102/ | 33 £+ 11 36 =17 31 £ 14 306 35 +6 49 =13
RBC  x10%/ ul 931 £ 48 925 + 42 885 + 36 916 % 36 864 =+ 100 901 + 59
HGB  g/dL 153 + 0.8 154 += 0.6 145 + 0.6 153 = 0.5 145 + 1.8 145 + 0.3
HCT % 497 = 26 50.2 = 2.1 475+ 18 499 =19 47.0 =55 48.8 = 3.1
MCV  fL 533+ 04 543 £ 0.5 537 £ 04 545 = 04 544 =03 541 £ 05
MCH pg 165 + 0.4 16.7 = 0.2 16.4 = 0.2 16.7 = 0.3 16.8 = 0.3 16.2 = 0.7
MCHC g/dL 309 + 0.6 30.7 =04 305 = 04 30.6 = 0.4 30.8 = 0.5 299 £13
PLT  x10%/ul 67.9 = 7.0 69.9 =52 67.3 £ 4.7 65.6 = 6.3 61.6 = 18.6 63.5 = 21.0
palmitate diester palmitate monoester
Treatment

14mg/kg 55mg/kg 220mg/kg 8mg/kg 32mg/kg 130mg/kg
No. of animals 9 10 9 10 10 10
WBC x10%/ ul 37+ 11 37%8 39+13 31+8 31+ 15 3712
RBGC  x10%/yul 906 & 37 915+ 19 860 = 35 914 + 22 888 * 44 855 + 43
HGB g/dL 151 0.7 152+0.3 140+02 * 151 +0.3 148 = 0.6 142+038 *
HCT % 493+20 494+10 46418 496 =09 48422 463 £23 *
MCV fL 544+ 05 54.0 =05 539+ 04 542+ 04 545+ 05 542 +05
MCH pg 16.7 =03 16.6 =0.2 163+ 05 16.6 =05 16.7+0.3 16.6 =03
MCHC g/dL 30.6 = 0.5 30.7+0.3 30.3+0.9 305+038 30.6 =04 30.6 =05
PLT x104/ul 638=*175 67.7 £ 5.1 704 £ 6.0 61.1+10.9 61.8+19.8 68.2 +13.4
Each value represents the mean = S.D.

*, *: Significantly different from the olive oil group at p < 0.05 and p < 0.01, respectively (Turkey’ s multiple comparison test)
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Hematology for female F344 rats treated with 3-MCPD fatty acid esters for 13 weeks

Treatment

Control

Olive oil

3-MCPD

oleate diester

15mg/kg 60mg/kg 240mg/kg
No. of animals 10 10 5 10 10 10
WBC  x102/ul 22+3 23+ 6 36 = 10 3B*9 24 +10 316
RBC  x10%/ ul 856 + 43 848 + 33 843 + 54 831 + 22 818 + 34 794 £+ 22 *
HGB  g/dL 15.1 £ 0.7 149 = 0.6 140 = 0.7 146 =03 142 = 0.6 135 £ 03 %
HCT % 483 = 24 48119 475 *29 473+13 464 £ 1.7 449 =12 *x
MCV  fL 56.5 + 0.4 56.8 = 0.4 56.4 = 0.3 56.9 + 0.2 56.7 = 0.4 56.6 + 0.3
MCH pg 17.7 =03 176 = 0.2 16.7 £ 03  *x* 176 =03 173 =02 170 £ 03 %
MCHC g/dL 31.3 0.6 311 05 296 =05  kk 309 =05 305+ 0.3 30005 %
PLT  x10%/ul 693 +38 66.2 = 45 65.0 = 5.3 69.3 = 6.3 66.9 = 5.0 70.6 + 18.2
palmitate diester palmitate monoester
Treatment

14mg/kg 55mg/kg 220mg/kg 8mg/kg 32mg/kg 130mg/kg
No. of animals 10 9 9 10 10 10
WBC  x102/pul 20*+5 26 +6 31+9 22+17 25+6 25+7
RBC x10%/ 1 798 &= 31 * 831+ 25 786 =14 k% 818 + 39 807 + 41 798 22 *
HGB g/dL 14005 *x 14405 133+03 ** 14305 14108 * 13.6 =03 Fok
HCT % 455+ 1.7 47414 444 +08 *xx 465+ 23 459+23 450+1.2 *
MCcvV  fL 57104 57.0+0.2 56.4 +=0.3 56.8+0.3 56.8+0.2 56.5+0.3
MCH  pg 175+03 17.3 +0.6 170+ 03  ** 175+04 17405 17.0+0.3 *ok
MCHC g/dL 30.7+05 304 +11 301 +06 * 308=+0.7 30.6+=0.7 30.1+0.6
PLT x104/ 1 65746 63.8 =32 69.1 =8.6 61.6 +=10.9 63.1 =54 649 +5.1

Each value represents the mean = S.D.

*, *x: Significantly different from the olive oil group at p < 0.05 and p < 0.01, respectively (Turkey’ s multiple comparison test)

Serum biochemistry for male F344 rats treated with 3-MCPD fatty acid esters for 13 weeks-1

Treatment

Control

Olive oil

I-MCPD

aleate disster

15mg/kg B0me ke 240me kg
Na. of animals 10 10 9 9 10 10
TP g/dl 6.8 =02 6.8+ 0.3 69 =03 6.E =+ 0.2 6.8 % 0.1 6.9 &+ 0.3
Al g/ dl 43202 44 £01 40202 44 =01 44 £ 01 46 02
ASG 18 £ 01 1.9+01 18 £ 01 1.9+ 01 1.8 £ 01 2002
Glucose  mg/dL 156 + 22 139 =% 16 135 = 14 149 =+ 19 149 = 16 142 + 17
Eil mgdL 0.05 £ 001 005 £ 0.01 0.04 £ 0.01 0.04 & 0.01 0.04 £ 0.01 0.04 = 0.01
T-Cho mg/dL MmEE B2+ 6 67 £ & L=y 67 £ 4 65+ 9
TG mg/dL 123 + 34 98 + 24 102 =4 a7 + 24 101 £ 15 BG + 22
YGTP /L <3 <3 <3 <3 <3 <3
AST /L 91 £ 16 74 =10 7712 679 69 + 8 66 £ 10
ALT /L 55 4+ 5 525 51+ 6 51+5 48 += 5 49 4+ 5
ALP IusL 441 £+ 47 536 £ 58 478 £ 63 473 £ 57 440 + 43 #* 450 £ 35wk
BUN me/dL 227+ 29 186 £ 19 186 £ 19 188 £ 146 188 £ 20 174+ 28
Cre mg/dL 031 £ 002 0.32 = 002 024 = 0.01 #* 0.29 = 001 * 0.26 £ 0.01 #* 0.23 £ 001 w*
Ca mg/dL 101 £ 02 10.2 £03 i02x02 0.2 £02 101 =02 102 £ 03
P meg/dL 55 %+ 06 5.9 +07 56 %05 6.0+ 0.3 509+ 06 6.2 = 0.4
Ma mEQ/L 142 £ 0 143 =1 143 £ 1 143 =1 143 £ 1 143 +0
K mEG/L 43 %03 43 =01 4202 43+02 43 %02 43 +02
Cl mEG/L 103 1 103 =1 104 + 1 104 1 104 1 105 + 1

Each walue represents the mean &= 5.0

= w4 Significantly different from the clive oil group at g < 0.05 and p < 001, respectively {Turkey’ s multiple comparison test)
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Serum biochemistry for male F344 rats treated with 3-MCPD fatty acid esters for 13 weeks—-2

palmitate diester

palmitate monoester

Treatment Olive oil
14mg kg 55mg/ kg 220mg/kg Bmg/kg 32meikg 130mg kg

MNo. of animals 10 9 10 9 10 10 10
TP g/dl GEHE03 6702 6702 6E9+03 G701 6.8k01 6.9+03
Alb g/dl 44401 43+01 44401 45+02 43+01 44401 45401
ASG 19401 1801 1.9%02 1900 1.9%+01 1801 1.9+01
Glucose mg/dL 139186 18516 165 =20 154 428 158422 15416 148+ 14
Bil mg/dL 005001 005001 0.04 4001 004 =00 005001 004 =001 0.04 == 0.00
T-Che  mg/dL G206 G5 +6 G745 6148 G245 G844 677
TG mg/dl 9B+ 24 106 = 31 130 =26 90+32 9313 108 £25 93+ 25
T GTP  U/L <3 <1 <1 <3 <1 <3 <3
AST /L 7410 Ta+11 G445 66 =10 7049 1333 G158
ALT /L S2+5 54+4 45+4 47+ 5 53k4 6135 4544
ALP (VR 53659 917258 458 +39  =* 435 57  ** 481455 453+ 28 % 423+ 43 ¥
BUN mg/dL 186189 190238 204417 174414 19418 19511 18717
Cre meg/dl 0322002 029002 #+ 0272001 #+ 0242001 = 030%£0.02 026001 #== 023001 =*=
Ca mg/dl 102403 101 £02 102+02 10102 10,002 102+01 103+02
IP mg/dl 5907 GOZ04 5703 59+05 5.84+04 59+03 G409
Ma mEQ/L 1431 143%1 143%1 143 +1 143 %1 14441 14441 *
K mEG/L 4301 42+01 4301 4101 42+01 42402 45407
Cl mEG/A 10321 104 21 104 21 105 %=1 103 =1 10541 106=+1 Lo

Each value represents the mean = S.D.
# #% Significantly different from the alive oil group at g < 0.05 and g < 0.01, respectively (Turkey' s multiple comparison test)

Serum blochemistry for female F344 rats treated with 3-MCPD fatty acid esters for 13 weaks—1

Treatment

Control

Qlive ail

oleate diester

3-MCFPD

15me/kg B0me/ kg 240me kg
Mao. of animals 10 10 b 10 10 10
TP g/dl 10x03 65 =03 6.4 4+ 01 65 =03 6.6 =+ 0.3 6.3+ 04
Alb g/dl 46 =01 43 +02 43+ 01 44 +02 44+ 02 42+02
ASG 1902 2101 2101 2103 21+02 20+02
Glucose  mg/dL 136 = 10 129 £ 12 138 £ 17 134 &= 20 139+ 9 140 £ 13
Bil mig/dlL 005 =001 004 += 001 0,05 £ 001 005 =001 005 = 0 005 = 00
T-Che mig/dlL 101 =49 BE+7 B0+ 6 ar+10 85+ B 80+ 9
TG mig/dlL 104 =3 B2 + 42 63 + 25 92 + 42 87 £+ 37 83 + 47
¥ GTP /L <3 <3 <3 <3 <3 <3
AST /L TN B3+6 75+5 331 +7 g3+ 49 ==
ALT WL 46 + 5 58+4 48+ 3 58 +6 53+ 48 46 + 6 *
ALP UL 302 £+ 37 500 + 64 441 + 61 301 + &7 488 = 121 484 + 104
BUN mg/dl 224 + 27 207 x£27 196 £ 1.8 189 =23 179 £+ 31 174+ 27
Cre mg/ dl 032 £ 002 032 +0.02 022+ 001 == 029 =003 027 £ 003 *#* 023 =002 =**
Ca mg/dl 100 =02 9703 9.6+ 02 99 +03 98+ 02 96+ 02
1P mg/dl 40+ 08 48 +1.2 5.5+ 08 46 = 06 45+ 08 5108
Ma mEQ/L 142 =1 142 =1 1430 142 =1 142 1 143 1
K mEQ/L 41 01 40 =01 41 £00 41 02 40+ 02 4.1+ 01
cl mEQ/L 105 = 2 105 £ 2 106 £ 1 105 =1 106 =1 105+ 2

Each value represents the mean &= 50,
= #% Significantly different from the olive oil group at g < 005 and p < 0.01, respectively {Turkey' s multiple comparison test)
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Serum biochemistry for female F344 rats treated with 3-MCPD fatty acid esters for 13 weeks—2

palmitate diester

palmitate monoester

Treatment Olive oil
1dmg kg Somg kg 220mg kg Bmg/ kg 32mgkg 130mz kg

MNo. of animals 10 10 9 9 10 10 10
TP g/dL 6.5%+03 6.6+03 6502 B304 60+04 61+02 6.2+0.1
Alb g/dl 43+02 44+02 44+02 42+02 41 £03 41+01 4.1+0.1
ASG 21%=01 21+02 21%01 2003 22+01 21+01 2101
Glucase  mg/dL 129 %12 138 12 131 £15 136 =12 114 = 11 128 +13 124 £13
Bil mz/dl 004 £001 005001 0064001 == 005+001 0.05 £ 0.01 0.05 +0.01 0.05 %+ 0.00
T-Cho  mg/dL BEET B5+5 B3E6 837 BE9 807 B0+6
TG mz/dl 82442 86 45 52420 66 4+ 20 51 %13 6812 70 +29
YGTP UL <3 <3 <3 <3 <3 <3 <3
AST u/L B3%E6 B0+8 17+6 7910 ME9 M=x5 * 14+4
ALT u/L ] 546 S0+8 537 G312 G0+E 463 *
ALP u/L 500 = 64 466 =+ 82 456 * 65 482 *+ 106 469 * BB 441 %50 461 =60
BUM mz/dl 20727 13019 17318 17620 169+ 21  * 169+13 =% 16721 **
Cre mg/dL 0322002 028001 0272001 = 022001 # 0272002 # 0252002 # 022001 ==
Ca mz/dl 9.7%+03 $8+02 9E%=02 9603 92+ 06 k¥ 9303 9502
i mz/dl 48+12 43+1.1 4707 55+08 48+04 4606 55+05
Ma mEQ/L 142£1 142+ 1 142£1 1422 136 £ 5 #k 1373 * 142£1
K mEQ./L 40%01 40+02 40%01 40+02 40£02 40+02 4102
cl mEQSL 105+ 2 106 =+ 1 106 £ 1 104 3 100 + 5 R 101+3 *k 104 £ 2

Each value represents the mean & 5.0,

= =+ Significantly different from the olive oil group at p < 0.05 and p < 0.01, respectively (Turkey' s multiple comparison test)

Organ weights for male F344 rats treated with 3-MCPD fatty acid esters for 13 weeks-1

oleate diester

Treatment Control Olive oil 3-MCPD
15mg/kg 60mg/kg 240mg/kg
No. of animals 10 10 9 9 10 10
Body weight (g) 321.0 £ 17.0 2976 = 17.1 287.2 =178 2959 + 17.7 300.6 == 15.0 289.1 = 16.9
Absolute
Brain (g) 2.00 = 0.06 1.96 = 0.03 1.96 = 0.05 1.96 £ 0.04 192 +0.12 1.92 = 0.04
Thymus (g) 0.20 = 0.03 0.17 = 0.02 0.17 = 0.03 0.19 = 0.05 0.18 = 0.04 0.14 = 0.03
Lungs (g) 1.00 == 0.08 0.97 += 0.10 1.05 = 0.32 0.95 =+ 0.08 0.96 = 0.09 091 £0.09 (n=9)
Heart (g) 0.95 = 0.08 0.85 = 0.04 0.88 = 0.06 0.87 = 0.05 0.87 = 0.05 0.88 = 0.07
Spleen (g) 0.63 = 0.04 0.55 = 0.04 0.55 = 0.04 0.55 = 0.03 0.56 = 0.03 0.55 = 0.04
Liver (g) 7.91 £ 0.51 7.03 = 0.52 7.38 = 0.65 7.10 = 0.45 7.38 = 0.33 7.48 = 0.69
Adrenals (g) 0.04 = 0.01 0.04 = 0.01 0.04 = 0.01 0.05 = 0.01 0.05 = 0.01 0.04 == 0.01
Kidneys (g) 1.90 = 0.14 1.70 = 0.11 213 £010 kx 1.73 £ 0.09 1.88 = 0.11  *x* 218 £ 012 *x
Gonads (g) 3.09 = 0.13 3.03 = 0.13 291 +=0.29 2.96 = 0.22 3.01 = 0.17 2.77 + 0.62
Relative
Brain (%) 0.63 = 0.02 0.66 *+ 0.04 0.69 + 0.04 0.66 =+ 0.04 0.64 = 0.02 0.67 = 0.03
Thymus (%) 0.06 = 0.01 0.06 =+ 0.01 0.06 = 0.01 0.06 = 0.02 0.06 == 0.01 0.05 = 0.01
Lungs (%) 0.31 = 0.02 0.33 = 0.02 0.37 =0.13 0.32 = 0.03 0.32 = 0.02 0.31 = 001 (n=9)
Heart (%) 0.30 = 0.02 0.29 = 0.01 0.31 = 0.01 0.29 + 0.01 0.29 *+ 0.02 0.30 = 0.01
Spleen (%) 0.20 = 0.01 0.18 = 0.01 0.19 = 0.01 0.19 = 0.01 0.19 = 0.01 0.19 = 0.01
Liver (%) 247 = 0.1 2.36 = 0.09 257 £ 011  kk 2.40 = 0.06 246 = 0.12 258 =012 *xx
Adrenals (%) 0.01 = 0.00 0.01 == 0.00 0.01 == 0.00 0.02 == 0.00 0.02 + 0.00 0.01 == 0.00
Kidneys (%) 0.59 + 0.03 0.57 = 0.02 0.74 = 0.03  *x 0.58 = 0.03 0.63 = 0.03  ** 0.75 = 0.02 **
Gonads (%) 0.96 + 0.04 1.02 £ 0.04 1.01 = 0.10 1.00 = 0.04 1.00 = 0.03 0.95 = 0.20

Each value represents the mean = S.D.

*, %k Significantly different from the olive oil group at p < 0.05 and p < 0.01, respectively (Turkey’ s multiple comparison test)
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Organ weights for male F344 rats treated with 3-MCPD fatty acid esters for 13 weeks-2

palmitate diester palmitate monoester
Treatment Olive oil
14mg/kg 55mg/kg 220mg/kg 8mg/kg 32mg/kg 130mg/kg
No. of animals 10 9 10 9 10 10 10
Body weight (g) 2976171 2926111 3018119 286.8 = 12.7 296.3 =145 2994+98 2924173
Absolute
Brain (g) 1.96 =0.03 1.95+0.03 1.96 = 0.03 1.94 = 0.04 1.96 = 0.05 1.96 + 0.03 1.98 +0.03
Thymus (g) 0.17 £ 0.02 0.21+0.06 0.17+0.04 (n=9) 0.16 =0.04 0.16 == 0.02 0.17 £ 0.02 0.16 =0.04
Lungs (g) 0.97 +=0.10 0.94+0.03 (n=8) 0.94 %= 0.07 1.02 £0.19 0.94 +0.05 0.93 +0.05 0.93 +=0.05
Heart (g) 0.85 + 0.04 0.87+0.06 0.89 + 0.04 0.86 + 0.09 0.84 +0.05 0.88 = 0.05 0.90 = 0.04
Spleen (g) 0.55 + 0.04 0.54+0.02 0.56 = 0.02 0.54 = 0.09 0.54 =0.03 0.56 + 0.03 0.65+0.28
Liver (g) 7.03 = 0.52 6.99+0.59 7.44 =054 7.40 = 0.50 707045 7.40 +=0.36 7.88 £ 0.71 *x
Adrenals (g) 0.04 = 0.01 0.04+0.00 0.04 = 0.01 0.04 = 0.00 0.05 + 0.01 0.04 = 0.01 0.04 == 0.00
Kidneys (g) 1.70 = 0.11 1.73%+0.07 1.88+0.09 *x* 219007 * 1.74 £ 0.08 1.87+006 ** 225+£0.18 *¢
Gonads (g) 3.03=+0.13 2.98+0.13 299 +0.13 2.66 = 0.52 298 +0.09 2.96 =0.23 2.86 =045
Relative
Brain (%) 0.66 = 0.04 0.67+0.03 0.65 = 0.03 0.68 = 0.02 0.66 = 0.04 0.65 = 0.02 0.68 = 0.04
Thymus (%) 0.06 = 0.01 0.07+0.02 0.06 =001 (n=9) 0.06 * 0.01 0.06 = 0.01 0.06 == 0.01 0.06 =0.02
Lungs (%) 0.33 +0.02 0.32+0.01 (h=8) 0.31 =0.02 0.36 = 0.06 0.32 +0.01 0.31 =0.02 0.32+0.02
Heart (%) 0.29 =0.01 0.30+0.02 0.29 + 0.02 0.30 + 0.04 0.28 +0.02 0.29 = 0.01 0.31 £0.01 *
Spleen (%) 0.18 =0.01 0.18+0.01 0.19 +=0.01 0.19+0.03 0.18 +0.01 0.19 = 0.01 0.22 £0.09 *
Liver (%) 2.36 = 0.09 2.39+0.13 247+0.18 258 +0.07 ** 2.39+0.08 2.47 £+ 0.06 2.69£0.15 *k
Adrenals (%) 0.01 = 0.00 0.01+0.00 0.01 = 0.00 0.01 = 0.00 0.02 + 0.00 0.01 == 0.00 0.01 #=0.00
Kidneys (%) 0.57 = 0.02 0.59+0.02 0.62 +=0.03 %k 0.76 = 0.03 ** 0.59 + 0.01 0.63+0.02 *x 0.77 = 0.05 **
Gonads (%) 1.02 +0.04 1.02+0.04 0.99 = 0.05 0.93 +0.19 1.01 +=0.20 0.99 = 0.09 0.98 +=0.16

Each value represents the mean *= S.D.
*, **: Significantly different from the olive oil group at p < 0.05 and p < 0.01, respectively (Turkey’ s multiple comparison test)

Organ weights for female F344 rats treated with 3-MCPD fatty acid esters for 13 weeks-1

oleate diester

Treatment Control Olive oil 3-MCPD

15mg/kg 60mg/kg 240mg/kg
No. of animals 10 10 5 10 10 10
Body weight (g) 1734 =127 1721 = 49 1625+ 82 1682 =59 1727 = 55 163.0 = 74
Absolute
Brain (g) 1.81 = 0.05 1.79 = 0.08 1.79 £ 0.04 1.79 %= 0.05 1.78 = 0.10 1.82 = 0.06
Thymus (g) 0.17 = 0.03 0.16 == 0.02 0.13 = 0.02 0.16 = 0.03 022 =019 (n=9) 0.14 = 0.03
Lungs (g) 0.70 %= 0.05 0.68 = 0.03 0.69 + 0.03 0.69 *= 0.05 0.68 + 0.04 0.68 =+ 0.04
Heart (g) 0.57 = 0.04 0.56 =+ 0.02 0.56 =+ 0.02 0.56 %= 0.02 0.58 = 0.03 0.56 = 0.02
Spleen (g) 0.39 * 0.04 0.38 = 0.03 0.38 + 0.02 0.38 *= 0.02 045 + 0.18 0.39 * 0.02
Liver (g) 3.84 + 0.32 3.79 = 0.20 3.96 = 0.10 3.81 = 0.08 3.92 £ 0.19 3.93 = 0.18
Adrenals (g) 0.04 =+ 0.01 0.04 == 0.00 0.04 = 0.00 0.04 *= 0.00 0.04 =+ 0.00 0.04 =+ 0.00
Kidneys (g) 1.10 = 0.07 1.05 = 0.05 149 =012  *x 1.08 = 0.04 116 &= 0.05 *x 1.46 &= 0.05 ok
Relative
Brain (%) 1.05 = 0.05 1.04 = 0.04 1.11 %= 0.03 1.07 = 0.05 1.03 = 0.03 112 =005 =
Thymus (%) 0.10 = 0.02 0.09 =+ 0.01 0.08 = 0.01 0.10 = 0.02 013 £ 011 (n=9) 0.09 % 0.02
Lungs (%) 0.40 £ 0.01 0.40 == 0.02 0.43 += 0.02 0.41 £+ 0.04 0.40 = 0.02 0.42 %= 0.03
Heart (%) 0.33 *= 0.01 0.33 = 0.01 0.34 = 0.01 0.33 =+ 0.01 0.34 = 0.02 0.35 = 0.02
Spleen (%) 0.22 + 0.01 0.22 += 0.01 0.23 = 0.00 0.23 =+ 0.01 0.26 = 0.12 0.24 *= 0.02
Liver (%) 222 +0.08 2.20 = 0.08 244 £ 009 * 2.27 = 0.07 227 =010 241 = 0.08 sk
Adrenals (%) 0.03 = 0.00 0.03 = 0.00 0.03 = 0.00 0.03 £+ 0.00 0.02 = 0.00 0.03 = 0.00
Kidneys (%) 0.64 = 0.02 0.61 = 0.02 092 £ 0.11  *%* 0.64 = 0.03 0.67 £ 002 * 0.89 = 0.03 *x*

Each value represents the mean = S.D.

*, ®x: Significantly different from the olive oil group at p < 0.05 and p < 0.01, respectively (Turkey’ s multiple comparison test)
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Organ weights for female F344 rats treated with 3-MCPD fatty acid esters for 13 weeks-2

palmitate diester

palmitate monoester

Treatment Olive oil
14mg/kg 55mg/kg 220mg/kg 8mg/kg 32mg/kg 130mg/kg
No. of animals 10 10 9 9 10 10 10
Body weight (g) 1721 £ 49 1664 £87 1703£72 1635+ 6.9 168.8 = 7.5 1718+ 6.6 161.1+6.6
Absolute
Brain (g) 1.79 £ 0.08 1.82%0.06 1.82+0.04 1.81 =0.03 1.82 = 0.04 1.81+0.04 1.80 = 0.05
Thymus (g) 0.16 = 0.02 0.14 =+ 0.01 0.16 = 0.02 0.14 £ 0.01 0.16 = 0.01 0.14 +0.02 0.15+0.03
Lungs (g) 068 =003 0.67=*0.05 0.69 +0.02 0.73 £0.13 0.68 = 0.02 0.67 +0.05 0.68 = 0.04
Heart (g) 056 =002 0.56 +=0.03 0.56 = 0.02 0.59 = 0.05 0.55 + 0.03 0.56 = 0.03 0.57 +=0.04
Spleen (g) 0.38 +0.03 0.38+0.02 0.40 = 0.03 0.38 = 0.03 0.38 + 0.02 0.38 0.02 0.38 +0.02
Liver (g) 379020 380x0.30 3.83+0.16 3.91£0.20 3.77 = 0.26 3.83+047 375+0.14
Adrenals (g) 0.04 =000 0.04=+0.00 0.04 +0.00 0.04 £+ 0.00 0.04 + 0.01 0.04 +0.00 0.04 +0.01
Kidneys (g) 1.05 005 1.09=+0.04 116 £0.05 *k 148008 *x 1.11 = 0.05 119005 sk 1.46 +=0.08 ¥k
Relative
Brain (%) 104 £004 1.10=%0.06 1.07%£0.03 1.11 +£0.05 1.08 £ 0.05 1.06 = 0.03 112+£0.06 sk
Thymus (%) 0.09 = 0.01  0.09 == 0.01 0.09 = 0.01 0.09 = 0.01 0.09 = 0.01 0.08 = 0.01 0.09 = 0.01
Lungs (%) 040 + 002 041+0.03 0.41 +0.02 0.44 + 0.08 0.40 =+ 0.02 0.39 = 0.02 0.42 +0.02
Heart (%) 033 =001 0.34=%0.02 0.33 +0.01 0.36 =0.04 *x 0.32 % 0.01 0.32 = 0.01 035+002 *
Spleen (%) 022 =001 0.23=+0.00 0.23 +0.01 0.23 £+ 0.02 0.22 + 0.01 0.22 +0.01 0.23+0.01
Liver (%) 220 +008 228+0.09 2.25+0.06 240 =009 * 2.23 = 0.08 2.23+0.26 2.33+0.11
Adrenals (%) 0.03 +0.00 0.03 =+ 0.00 0.02 = 0.00 0.03 =+ 0.00 0.02 = 0.00 0.02 #0.00 0.03 +0.00
Kidneys (%) 061 =002 0.66=+0.03 0.68 002 *x 090004 %k 0.66 = 0.02 069002 *k 091004 %k
Each value represents the mean = S.D.
*, ¥x: Significantly different from the olive oil group at p < 0.05 and p < 0.01, respectively (Turkey’ s multiple comparison test)
Incidence of histopathological change in dead / moribund rats.
Sex Male
Compound control _olive oil 3-MCPD PD PM oD
Dose (mg/kg) - - 40 14 55 220 8 32 130 15 60 240
Number of rat 0 0 1 1 0 1 0 0 0 1 0 0
Kidney
tubular necrosis - - 1 0 - 0 - - - 0 - -
Sex Female
Compound control olive oil 3-MCPD PD PM oD
Dose (mg/kg) - - 40 14 55 220 8 32 130 15 60 240
Number of rat 0 0 5 0 1 1 0 0 0 0 0 0
Kidney
tubular necrosis - - 5 - 0 0 - - - - - -

: tubular necrosis

Kidney

_ gse
3-MCPD (female dead rat)
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Hiaropathelogieal Sndings for F544 rats teated with3 MCPD fliry acid estors for 13 weekn

Milcs Females
0 0 130 240 20 0 130 240
Tormom  Umcmed  Ofwc  poexe ZOMERE DOmgle MOMERT o omwa e Doaeie Dimply Homel
Orgros md fodings No. of auimmls 10 10 L] 2 10 10 (] 10 5 2 ) U] o
Liver B 5 3 3 2 7 e 5 2 4 % 3
DIc dnct rypesplasia, focal z 2 [ o 2 z 0 0 ° o 1 0
Kiddmey Karyoasgaly, renal tubles. focal a [] o [ [] [} 0 [} 1 [ [ [}
Reual cyst, focul K4 2 ] 0 1 0 3 1 3 I 0 1
Menonliztion 2 7 4 5 5 [ & 5 5 3 1] 1]
Heant Monoamclear call infShration, focal 7 2 2 1 3 3 2 1 ° 1 1 0
Ly faaem call infikraion, theal 0 2 3 1 1 0 0 0 0 o ] 0
e malephsis 1 [} ] [ ] 0 0 0 o [ [ 0
Stomack Erasion_ pyloric glesd a L] o [ [] 1 0 1 L] [ [ [}
Testis Seminiferous whale atmpiry, bilateral L] [] [] 1 2 1 - - - - - -
Seminkfenows mwhak soopiry, milanl L] I z ] [] 0 - -
Aspermstogenesis, bilatoml a L] o 1 1 1 - -
Aspermstogencsis, nailateral a 1 1 [ [] 0 - -
Epididymis Epitfeffal cell spogiosis, imitial segoont” 0 [] [ B 0%+ § - -
Fosinic Blonomn:lcar el mifiratam, focal z I -] 4 2 2 - -
Brain M 0 9 ] ] ] 0 0 0 Q ] 0 1
= Not cvalusied.
1} In case macs than 10% miolcs kave spogtatic coll
L i lrve e P88l

Kidney : renal mineralization

OD 240 mg/kg femle)

: 100
Male Female

;- 80 -

&0 60 -

20 1

o 2 1

- o -
o, \gO Palmitate Palmitate Oleate (O, ON\¢® Palmitate Palmitate  Oleate
(.0‘6 \\,y\J\ diester monoester diester ('o%'el,yd\(' diester monoester diester

14 55 220 8 32 13015 60 240 14 55 220 8 32 13015 60 240

(mg/kg bw)

Incidence of renal mineralization
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Initial segment of the epididymis : apoptotic cell

PD 220 mg/kg (male) PM 130 mg/kg (male) OD 240 mg/kg (male)

= 70 1
g £ o
§ g 60 °
o L g
8 3 *
© . g 50 - -
g 'E Q k %k
R
22 E 40 - **
Ea®
- ¢ 38
S28 30 1
o5 3
w ., 0 i
g53 20 [ I
25 I
shyg 107 l
g 8 T T T T
g5l B we [
£ £
zZ.E~ «O oY 0  Palmitate Palmitate Oleate
o® o\-\qe a,»“(' diester monoester diester
14 55 220 8 32 130 15 60 240
(mg/kg bw)

* **¥:p<0.05,0.011 vs. Olive oil-treated group

Ratio of ductus epididymis with apoptotic cells in initial segment of the epididymis
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Spongiosis with gliosis found in 3-MCPD oleate diester 240mg/kg, female
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