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SRL 18 FEEICBWTIL, i - BH JLICRN 12 REFTH D OFRIEEERY
LY, BEFBE~TL T4 THRERT o, £72, BT SNIIEH % Wik BRE
B AR — 52— (URL: http://www. pref. ibaraki. jp/bukyoku/hoken/eiseik/)
WCTARMAL, FBEZEEZR>TW5,

REEITREMEBTBROEMBENEL AONZ L, E-EEEICHBVTRED
FHAENRH LIIENIE, FIEBRY OREBHE R LI,




3 HURREBHEERHIEXOFER —EEREEL OEEICL AN AERHEEEE—
FFDRARED—RE LT, FRADETROEWREHIRICB W TERE 14 F£E
OARETFNEELZERL TS, REEL, FREBERY T —27 (0D E
—IFIBEEME—TH) OBEEXLIZ 2P ML TCEELERL,
(1) MFEESOBMR
BB - ITREME, HoEMSRES, TEMERRKRE, FRAERSH
BRI - 2 [
(2) FFRICETAIE LW AR OLE K3
V—7 vy OB
FrF et 202 D BH
BRAE[EIZEL : 2 [A]
SMEHR 114
(3) BHFEZEHESORE (CARAFHE)
MREMSEZ P LICEBRE () AV F—7 oo BESIZOVTH
B (2 Ba—X) 2REL, )02 ELEFIBREMECKERO LA L E#EE
VAT LOBEEK T, BIEIL, BEZOEBVERICL b LT RERIC
DEVBNIFEL, ERRERISENALDNT,
SBEN - RORERRER 7 R E LR RR IR R B LT 3 4
BB 284 (EANB 154)
(4) BASNEFRIANAFY VT (FEBLEE) O7+0—T7 v
WEETHETAS & EVREDEEIZ LY, BR1EROX v ) 7O 87.7%, 5 2 E%
DX YT D 88.9%, KR IEEDF ¥ U T D833%IIMHELTZZLTNEI L
Mo T, ‘
REEL, BERESZEOFTDL LD THBABEN 1ATERINT,

7 FFMAEEE McA-RHTTT) BAE S » MIB T A®Ema L AT a—)LIMIE DRI A &
ZAAZHONWT. F4ERBABETBERES TRERX

A Hypercholesterolemia in rats with hepatomas: increased oxysterols
accelerate cholesterol efflux but do not inhibit cholesterol
biosynthesis nor stimulate bile acid production. %5 19 [A] International Bile
AcidMeeting 77 A TN, KA

U LC-MS/MSIZ &K 2 M H B BR G N~ —F — D ERRE 24T, 55 28 BIfEH-BRAF R &
KFh

. PROTEOMIC PROFILING OF FORMALIN-FIXED PATHOLOGICAL TISSUES BY MASS
SPECTROMETRY (I). % 21 [FlB AEYBEFESFES FHK

I BA TN T MEREREDFEIZOWT., MAEHANATEEG#HS



(2)

(3)

22 FIRRFEHE Y A VAR FEHET

7% Chromosome polymorphism found in wild-caught Japanese Sika deer, Cervus
nippon —Cummurative data in Japan, 17" European Colloquium on Animal
Cytogenetics and Gene Mapping, Portugal

% BrdUiZ X % SCEs D342V 95 Anthocyanin OZNE. & 57 ERfEA%ES
TH

7 MitomycinCiIZ XDV ~=D Y NERIZEHEFE S T2 iR s (23 (SCEs) o
$EEE. 5557 RIGEKTYSs TEM

AR ICFER

7 Hypercholesterolemia in rats with hepatomas: increased oxysterols
accelerate efflux but do not inhibit biosynthesis of cholesterol.
Hepatology Vol. 44, 602-611(2006)

A Dehydroepiandrosterone and its derivatives: potentially novel
anti-proliferative and chemopreventive agents. Current
Pharmaceutical Design Vol. 12, 3411-3421 (2006)

7 BR - BETT M2, G.I.Research Journal of Gastrointestinal research
Vol. 14 no.2 (2006)

T EBHFEMHT VR T = L AR Journal of Japan Health
Medicin, (Vol. 14(1), 2006)

A ANAFTOEANS RT I —NAFrIINT o P=T Y o T O
S RWEARE - REFFIEHNE T, p.211-223 HAEH=X 51— -
T A, 2006

71 Robertsonian translocation in the wild population of Japanese Sika
deer (Cervus nippon).Chromosome Science (9:89-93, 2006)

% Highly sensitive quantification of 7a—hydroxy-4-cholesten—-3-one in
human serum by LC-ESI-MS/MS Journal of Lipid Research. Vol. 48, 458-464
(2007)

7 Highly sensitive assay of HMG-CoA reductase activity by LC-ESI-MS/MS
Journal of Lipid Research. Vol. 48, 1212-1220 (2007)

WrotskE &

KIRBNC 31T 2 FHIMHE HIV-1 FAEEEIRESL D 12 8 ORF 30— 35 BT B s

Sz

B o EAMMERRORES M —. EAYBREHERHSHET 4 %t

WP EZE [EAFImE HIV OREBMIER D72 D DMEFIE - REESIFETIC
B 585 (EEHEE BH E ESBREEMERTT A Xt 2 —
FERIN—TE) R 18 FEERKE - SR REE 128-131(2007)



5 %= -HERSFHERR

2 02 % 0 & W BR & # B H A B
F58[E H AERHR AB ERFIERES MR 18.4.23~25 1
BEREEEEICE S EMHEES RS 18.9. 21 1
%ﬁ@%ﬁ?gigﬁ%/i\ FAFMRTER | =mew | 18.9.28~20 2
FE5[E H ANRBEAEF RS B 18. 10. 25~27 1
T VAT —Z 7 4+ —F A FROER 18.10. 31 1
F16[E A AREREESFINESR FOLER 18.11.11 1
FSAE A AR Y A NV ARRZES HHET 18. 11. 20~21 1
HETERBAFEFHES THEH 18.11.23~25 1
E28EIBH BT ES KT 18.11.24~25 1
BB20[E B AT A REQFWES LD 18.11.30~12. 2 1
FoEI O IET 7/ rV— g —HF—2R 2L EH 19. 1. 30 2
TR G R B S AT u6 Bt & R Bt 3 TR 19.2.1~2 2
B0EIAKEE T BB ERIT AR ST 19.2.14~15 1
E%Eé%r?A (EDORE2%ZHE D BEFRD SoErET 10. 2. 21~29 !
PR EFLRBE S R AR E S FRER 19.3.3 1
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2 A ZIMT AR D OBEFHIEZE (M) BREAEORE
—KREMIERICBT 2HHDBOBRT—
RER, WANE, GERE, MRET. K ED T
P LR S

FCoHIC

TRI3E4ALY, BEETHEIRESOBARUVE
WTORFICEL T, ZOREBEFHEBRZXEMOREMEE
BERITIZENRBFAFCLVEBLEINDZ LD
W2, ERICETZRFVRBEEERCIASEICL V&
BlEnilk, 20kd, BE, BEFERZELEZER
L7z5E, ERdEEFERARM LB TFERZE
& OSMAERBEERNS SN TORWESIZIX, £0
BERRTTHRERD D, T, ThbRROBHEMEE
/DD, KRG, bUEray, Yy VA ETEOREY
RO—EOMIRIZOW T, BEFERZAEHORE
EREESBE OES VI o THRIZED bR T
5,

—%. FREEEFEBEOBMICGERSNTHRVEX
OMLEHRIZETHRBRFECONTE, 2O BT
U807 ks [1JAS kBN K7 v 7 1 12l
RENTWS, L, ANV Ry 78T, R
FEFEIBRTIIEBUETHD AP, ZIICRE
N7 FETYHT L HEY A DNA S T& 5 LR b 742
WEWOERIZOWVWTHLRBINTRY . REHE T
EANRELHFET D,

ZZ T, BEBIS Uil iE 2R IR 57200
—Bhl B LEEMNE LT, BEOLEEETToRD
THRET 3,

WHRRUCFHE

1. X%
ERIZAWZREMTS 11 5B GEE.SE. BT,

AT mETE. Brb, @iE. T, 2T, 28K,

ME) X, RBRAO/NEIEIZTERIBES A~8A
T CHEA L,

2. BEE

FIAv—iE, BEFBEOED CEROTT
fv— (FA4 XHNEHEDOD LV IF Lo BEFROABOY
T A <—Leln02, X BELETFREADSF A ~—

RRS-01) W, Zhb T oM <—, RUBHETF R
I R, =y Ry P— W% A,

DNA DI v MI. FT7 7RI B SNVES A
Z%w ;b (DNeasy Plant Maxi Kit). A A 23#ulitis #
A4 7D%x v b (QIAGEN Genomic-tip 20/G) Z B\ 7z,
Ihbmxy MIERT2BEERIIF Y MZHEDOD
O, FRFTSUOABMOLOEBEA UER LIz,

WH KL, MilliQK&EA— F7 V—TBE (1217C,
154%) LTAWE,

DNARY AF—BIL, 7754 FNAF VAT LR
B AmpliTageGold Z v 7=,

THa—RE, =R PO—UHERT Ie—2X %
Bz,

DNA = —H —I3, Cambrex #1484 50-1000bp DNA Marker
R,

3. KE

EEIZ, UTObLORERLE,
RE T | SR EEIMSL I VY — IFM-T006
BREIX— W FI—BIHR PMC-060
= EELME : BA I U A7 8 CHIBITAN-R
WERLHE B I—EITH MRX-152
EER L 09 B SLEYERT himac 9RX
SHHER . 7 7 N~ T 8 GeneQuant
{ERME : Ry A7 v 7 B-Y—F I ¥ —SH-05
Y —= /LY A 7 F— : Applied Biosystems i GeneAmpe
PCR System 9700

4. DNAHhH
4.1 BRBOBH:

AE. TE. BET. 9, 22k RPERLEE
DOWHE AR EMZ THEWE L, £BITIX. NBOEEER
S5ERY REEELEEOREBEKEMI THEIZLE,
Bhoid, REEED 2 FEOBREKEMZ THHEIZL
e BEEEIZ. REEED 0EEOBEKEMLT
10 o E®. WEIC Uiz, MZiE, KT 15 oRdEHE.



REAK TR, KOID%, REEELSEORFE/KEZM
ZATHEIZL, ST B B2 2o Fmiic#t L,

4.2 DNeasy Plant Maxi Kit{(LL FMaxi¥ v b EBET)
PRV
4.1 THELUZHERE 2. 0g Z VT, JAS o4
N RT 2R ENTHFEC TR T2 7=,

4.3 QIAGEN Genomic-tip 20/G (AT G-tipF v b &
B9) AV
4.1 TR LU ZBHERE 2. 0g VT, JAS i
N RT y JIGRENTFEIC T 21T o 7=,

5. PCR

5.1 DNA HHHEOFHIR

0.D. 260nm &V DNA JREEZ B L 72 R % 7T 10 pg /ml
LB X D BHEKTHEIR L TPCR AV B85 DNA % 35
B 7, 223, fH U772 DNA OOBBEE2S 10 g /ml LA T O
BEE. TOFEEHFADNA & Lz,

5.2 EMPCR

PCR JUGHRIE, 10 pg /ml (A RFFH L /= 5T DNA I8k
Z25ulMaTaEdr 25ulicRbd Loz liz, AKX
JEHRIZ X, 1 X PCR #& &%, 0. 20mmol/L dNTP, 3mmol/
Lk~ 32 o b, 0.20umol/L 7T A4 = —K
0.625units DNAR D AS—¥&EETH LI IHBL
7o

PCR [ i 1, 95°C T 10 4 I R #F 1%, 95°C 30 F f,
60°C 30 #ofH, T2°C30MMIAE 1A 7L LT 40 %A
7 N DEBRRIGE Y —< A 7 F—T{T o1,
B, PCRIRISTE Sl & a—TF  » 7REE 1 L
LERABLIEBARE 0% T Ha—R A iz,
TAE #EHEHR T 100V OEBEIC TEIKEIZ1T o7,
kBN, WVERK T T OFEX R LT,

R

1. mHEEE

Maxi % v MERAWIEHHERER 1IZ, G-tipF v b
ERAVWEHEERER 2R LK,

1.1 $lH DNA D[EILE
Maxi v FEAWEHBEIY L, Gtip ¥y FEAWV
FHHEOEFR TR L EINENSE o7, LHrL. W5

FROBMAHIZE L T, MEBRIZE VT 6-tip F v
FOHTALATHREEVEZREI L2, DNAIHEINTX
oz,

1.2 JhH DNA O#iEE

260nm/280nm WA 1.7~ 2.0 & Ro BT,
Z R BEORMIIREINE, T2 D PCRIZE
L7-DNA MMl S - b HEES D, K1, K21
LBL1EBRT21 R0, ZOMOERTIS
~ 2.0 OFFIZB LTz,

F 72, 260nm/230nm WIEE LI, 2.0 PL LAY ERARE &
IhTW5, ZOWREERIE, FES7 =2/ —VER
EDED TILEYDRARS D LEL RBEDTH S
D, R, EK2CEBE, Maxi F v bEAVERE T,
G-tip ¥ v FEAWHEH L Y., 260nm/230nm D fE MK
SAFEmRRHoTz, ZhEY, 6-tipF v FDOFIFIME
SHEMORMED EZRET HHERENZ EMRREN
7

&1 Maxi¥ v b&EHB\ /- DNA &R (n=3)

B & (ng/e) 260 nm/280 nm 260 nm/230 nm
A Fiy (€200 (1)

AHE 2.4-2.9 2.4 2.1 0.5
B 5.9:7.6 6.9 2.0 2.0
i:E>1o 1.8-6.8 4.0 2.0 1.6
X0 8.7-9.6 9.2 1.9 1.9
35304 20.8-21.1% 21.0 19 2.0
Bhb 6.4-9.5 7.9 2.0 1.0
Wit 12.6-17.5 15.7 1.9 2.0
T3 3.75.3 4.5 1.9 2.0
BE 0.2-0.4 0.3 2.0 0.6

*) LREERHA A

£2 Gtip ¥ v F&AV - DNA &R (n=3)

ENR# (ug/g) 260 nov/280 nm 260 nm/230 nm

alesd] R} [€225)] [G:2.5)]

AE 10.5-25.3 19.9 1.8 1.9
513 20.7-21.4 21.0 1.8 2.6
m&”: %% k) koK) — %X}
A 47.3-69.0 59.0 1.8 2.3
BEEE  110.0-135.2 121.6 1.8 2.5
jsi,)a —xx) ¥ %) k) k%)
Wit 37.5-48.7 43.1 1.9 2.2
EH 15.7-18.9 17.2 1.8 2.3
HE 5.0-9.8 8.0 2.0 2.0
M 2.6-2.8 2.7 1.8 0.5

* k) HUHARA]

1.2 EMEPCRER
BoN/-HH DNA 2 AV T2 EMEPCR DR A FK 312,
ERKBRERAX 1. M2iTR/ LA,



3 Xt PCR O#5R

&R Maxi % b Gtip*¥ v b —
NIEERET  ARIBRET PEMERETF ABXRET
RE 4 - ++ - [23:3
=% ++ ++ ++ ++ 13
=0 ++ ++ NA NA 03
ERT ++ ++ ++ ++ [:1:3
[ 13711 ++ ++ ++ ++ e
Bho ++ - NA NA 2343
Wif ++ - + - £33
24 ++ ~ + - 233
A% + - + - (£33
e NA NA - - RETRE

+: ENA S Y (FORRMAOBELTT) - EERARL NA: RERE

M1 2 3 45 6 7 8 910 1112 13 14 15 16

M i e—h—

1 (2 HTFTavha—)L (RESEETF)
2.3 GEAR(RELEET)

4.5 EERELEET)

6.7 EBIT(REERET)

8 IRSTFeTavkn—L(RELRETF)
9 ;RHF4Tarh0—)L GRRZRIZF)
10,11 BEHBRZAET)

12,13 B2 (MRAR/EF)

14,15 RGITF GRRZRIET)

16 RECFoTarvba—IL IRZRETF)

MM1 2 3456 7 M 8 9 10 1112 13 14

M (X—=h—

1.2 EBTF(RENLEET)

3.4 EHEE(AELRETF)

5.6  BbhE(REERET)

7 s IROF4Tar ba—IL (RESRIETF)

8.9 AT MBRZEET)

10,11 EBEEGEREET)

12,13 ;B (HBRLERET)

14 (RUFTavio—L GRBRAEET)

MMI1 2 345 6 7M8 910 1112 13 14

M (R—h—

1.2 RWIE(REERET)

3.4 EAR(NENRETF)

5.6 HT(REMRET)

7 iROFATAbO— L (REERETF)

8.9 RWEFEARIRET)
10,11 (REGERIBET)
12,13 ;# T (HBRZBETF)
14 iROFqTavbo—ILGRZRETF)

X1 Maxi= vy I SHH DNA 246/ L7 E#% PCR



M1 2 3 45 6 7 8 910 111213 14 15 16

10,11 EF EBRARET)
12,13 EEGEBRIRET)
14,15 (A5FHEBRARET)

MM1 2 3456 7 M 8 9 10 112 13 14

8.9 ABEEMEBRIART
10,11 RIS (HEBRAEET)
12,13 ;B ERARET)

i X—H—

AT (REMHEETF)

AE (NEMEBEF)

RO TFaFdarbo— L (RESEETF)
(AT GRRZEERTF)

AT (R EET)

TROFaT O O—)L (MR A EIETF)

X2 Getip ¥ v MK DHH DNA 26/ L7- &M PCR

M i X—h—

1 (AT 0—L (REGLEETF)
2.3 EE(RELEEF)

4.5 EE(RELEEF)

6.7 EBT(RENEEER

8 REFJavka— L (RESRETF)

9 [ RAHATIT A= IR ZEETF)

16 RO FoTavko— )L BB X EIRT)

M i R—Hh—

1.2 EHEE(MEEEET)

3.4 RWIEHREHREEF)

5.6 EH(REMBEEF)

7 RO TF4Tarha— )L (RESREF)

14 RO TF4Tara— L (BB BIETF)

2. MEIZSWTOEBRR #4 Maxi* v b %M 7 DNA MILER (n=2)
) : Bt (uglg) 260 nm/280 nm 260 nm/230 nm
2.1 HHhEOLE i Ty €2 (F4)
MEIODWTRERETH 7720 (F3), &Hi23 WE~1 165176 17.1 1.9 0.6
W72 —*® 2.7 2.1 0.3
wh o # B 3 4= . 3 =iz
MOMETMEE BTN 2T e Be R4, £ L0 o v on
BITR L7o, TN T O T, 260nm/230nm BEDEAME LS | #%) n=200 5 197 ndiinahe
RHEDOBRELB R+ THD I EIREE NI,
#5 Grtip ¥ v &ALV DNA SR (n=2)
E it (uglg) 260 nm/280 nm 260 nm/230 nm
alti) R (£4) (€=
W71 — — — -
WE -2 14.5-18.5 16.5 1.6 0.2
WE -3 13.1-27.3 20.2 1.7 0.2




2.2 MWEOEMPCR
MENLGHE L7 DNA 2BV EH PR OFEREEK6
2R LTz, K3, H4id, ERKBOBERTH D,
WERBERTF OB ABLNEHETH>Th,
FECHBEDENIEL, REBEL LTETEYTH-
7

M 1

2 34 56 7 8 9 10 1112 13 14

#6 EPCROZR (WMT)
Maxi ¥ b G-tip ¥ > b

B EmEET MR KET  AEmecr maigcr T
WE-1 ¥ - NA NA BT
WE-2 - - - - BB
WE-3 - - + - RERT

+ BN SHY (HORBWAOBELTT) - HEFARL NA:RRE

M ;X—h—

1 (R AHTF4TaAVO— L (REREEF)
2.3 B (REREER)

4 Bk2 (REMEETF)

5.6 #&i&3 (RELEEF)

7 TROTF4TaV0—)L (REMEETF)
8 i RATeTarO— L GERXEIET)
Bk ERZ8ETF)

11 A2 EBZRETF)

A3 (HRZEET)

14 RESF«Tavbo—L GEBZRIET)

X3 Maxi¥y MZX2HH DNA 2468 L& PCR (E)

M 1

2 3 456 M7 8 9101112 M

M i X—H—

1 (AHT4Tavbo— )L (REGREF)
2.3 B2 (RESEETR)

4.5 BRF3 (REEETR)

6 RS TP avha—IL (RESERETF)
7 AHTFoT AV ba— )L (BB 2 BREF)
8.9 B2 (MigzBETR

10,11 ;#&{k3 (MR BIzF)

12 RS ToTavko—)L $RBZRIET)

X 4 G-tip % v MMZ XL 2HH DNA #6/H L7 &M PCR (#WE)

B

ERERXENMLTAEE»D Maxi Fv b, BUG-tip F v
h & FHVWT DNA i 24TV, I & 7= DNA OME, |
WREFNTAER, WEL D DNAMENTRETH o125
BITIE, G-tip ¥ v FOFSHE, EIREO L HITEN
TWDLEDERBB LN, UL, SEFERICHLE
REMIEHED D BHEEZROZ 9 BIZ OV TR, Wi
N ORI T EM PCR RS IZ 1T +45 38 A "TRE 2 Hh (4 DNA
/LT ENTEE,

LAL, GtipF v bTiX, EROBEIZL-T, #h

HIEPTH 7 MCHEE V2B TIN5
THTEERRAETHDLOBH -7z, Zhid, 85
EBEMIEIPOOBRBIIBOTEREMNEELTLE
ST EMNFEETH -,

Lo T, KEMIMGEOMEIZL -~ T, HEEiihh
HEyy F2BRTEHZEBET LN EEZ LN,

I DOWTIE, T TORBR T, 260n0m/230nm LD
EMEL . REBOREBT T+ THEZ LEBTREN
Too ETo, EMEPCRIZET SHIH DNA BB SRR -T2
ZEnh, SOIKHEBKLETHELEEZ LN,



R

SEIOHRENS, e OKREMI AR5 DNA i
T AFEILOWT, TORBOMEITIE U FEEER
FODFRERELNT, £, HEIZSWT, Rl
BRE LIMEOEVDNA 2T 2 FiEE2EB5 2 & R84
HBOBETH D,

SE R

1) ¥k 1243 A 31 BFBMKERETRE ST E &
GFEBZIZBET A RTICRIM IR RSB RRE
HEETEE I ERVCEHRSMERTREE 128
LHEOREICE S BHRKEKREDED 5 )

2) () BHAKEBEBENE & — BETERIE
RIRE - v =aT A (KEFE 2/ ] FR14F
6 4200 (2002) '

3) AL 1343 A 27T BN EAESEHEEERRELRER
BBEMEFREE 110 5 [fE# % DNA BTG ARSH DR
EFHHEIZWT] (2001)

4) (&) BARRSHEHS (RAEERERS (EiL
H#m) 2005]



AFvru<e NI T7RA NI AERAO-RATREERERSIT
OB HEBHE AFRBRT ILAER SHRES IIEZF HEooF
(R L WP 32T

B P RRBIZOVTEAE V(CUTEHEICL VAN L -RBREEY, KEEEEEORERERETHS
AFvrue b I 7RRA NI ARENEE? (AT IC-PCE) AW B A  (REFESMAERER L v KIBICBh.,
E— 27 DRENEETH72DT, ZOFRRBLOHAFIZONTREET-72, ZORBER. RBRBBOMEET ~
VU LREN 0.5%LBNEDIIE—IRTa— RNt 2328, BRAFUVRBEI—F) v POWEEICHEVD
20% (v/v) BEBRDKBEV B R+ 5372 T DITRIFIFE BN D Z & | SBA A VRN T AP DOBRIFREEA A BEH
BWEEIZBA AT — MY vy VI BITEERERA AV OEREMET T2 2 L AREC LY EENSEEICA
DI EDBDDDT, ZOD BT DWW TR LR B A VB A— ) v POEEIT 60mg % 30mg,
REERT R U U AYAHIRIZ 0. 5%% 0. 2%, /KEEHB I URY T ADTEHEIC OV TIREE, HEICOWTEE L
Ry MEBRITONTE, REEBIZE LERRLA E L, SOICMHOBRA T EREND I B, V) VB4
V. WBAF U EBRETDILERD MR, BELTI0%LL LOBEINENE LN,

-0 KRB AFv v T TT7-RR NI T Mk REpRHIE &
BT A -
1 Lol %Mﬂ;‘ﬁ@?ﬁ@?)ufﬁ?ﬁﬂpt%%bu
INER S ERBERORRRS Y Y AL NER &l 5g (BN EirRE XFEF TR,

— 7k 50ml

EREE LTERT A RICORFERABED S
NTWEB  BBRAMERH D L DOBRERH D20,
ERMEAFICIIEFELRVI EREHELENT
W5, Lo T, RUHREBOBTFRELHE
THEDITIE, BRERSIESLEL &N3,

30min  23-5-fFF

3000rpm, 10min

5A

BATOBEHETHHRA B T AHPLCHE D T, 8 B DO Oniet /i TS
M TFiAasr -
ERTHR 2ng/g THIEDNTREE SNDBKER | vowar | ) i o oo
. o . GRADE CRATIREEF 1)) [ i ctociork el
WELTHWIHBBICM A SEBERLETHY, * 4 i
. , TOYOPAKAG AL i orngti - O
T, BB ECEMBESERT S, — 5. Ousis MA;m/,m QoMIOm (-5 OREEEID)
EF’:EJ?. 15 E@Kﬁ{f@&ﬂﬂ:{#b v m’ﬁgﬁﬁlﬁ E GRADE T1360mg/3c0 Oasis MX Mre/Too 7K1 Ol

LB, Oasis MAX 30mg/ Tee DH

ICRFBEEMBIME L, IC-PCIEIC L 2RBRIEL S
RENEZ?, ZOKEIL, BEBRY =B
& LT 268nm DRHIEEIZL Y EETEHIETE
BT IRMEA 0. 001ng/L DEBERFETH B, £
7o, BEFEBATVICOVWTHINETE B0,
ARX) ahEERRA A BB W TRER
RRPBONATVD Y, 22T, IC-PCIEICL D
BEPRIBBOSTERAZLE Z A, BEEX

HERER

Bt ARBEBRERSEE0ERUENRNE)

LRFREZ R OICE - TR L -RBRISKZ 2 FHiE
IC-PCIBIZAWVW L BE . RIFEMMENERL Y K 2. 1 #¥

BB (M2), v—27 ORENRETH T
DT, ZDFRERE L OHRIZ OV TREEIT o7,

GRAETI360mg/3c0)
205 BRIl
K 2mi{fmd x 26)
*TEBRRURET 3,

Q24FHBTYIL 1ml £ THLYIB.
GRADETIZ05%)

HEREINTWB/NERE BV,
2. 2 HIEHg



o «q)

001 £ g/mRFREER

SREE (wAU)

0 e N
01t 2 3 45 6 7 8 9 10N
(nin)

Bl ALK CHU CRRILI-EEER R B ASRE
BRREERNIC-POH LY MR- /Ov TS5 A

2. 2. 1 1B

BRERFAEHER - BER LS 1000 1 g/ml
BHEA A7~ N A

U VA A AEUERIR ¢ FOYeAEE TR
1000 g/ml U > BEA A AEUERK

WREEA A AZHERIK « FolesidE T st
1000 u g/ml FiBgA A L AEHER

Bt A ARETEER « B b ie ( 4
VIREEMERI A A I u~w NS T T 4 —H

YU EOREHERIT, EEAKTHRL TR L,

20 p g/ml BEBA A AVERR - FEARERRR 20mg %7K
T1LICLT,
2. 2. 2 %ot

BieAa ) v s, BT RNY LA b7 LI=
U, THEE . BRI RS TERR

REET U LK), B, TR DA,
FHBEER, ML ) U A FYEHER TSR
%

K BAI Y RT A E A MILLI-Q-SPTOC (12 &
D 1ERL

Bl - FnCrlisE T Mt SR S04

BAb Y U A—FREEEHR, BEREEET LU O LK
& IC-PCEEIT, 20v/valEEE. 0. lmol/L FHEASRIAMIL
WEENEICHE L CRRRI L7,

900mmol/L fREET b U U AVEHR (100 FEIRHMEAHE
) REET NV U A (88K) 19.08g ZIKTEMLT
200ml {2 L7z,

9mmol/L REET ~ U v AVAHR : 900mmol/L fREET
U U LS 20ml {2k EMA T2l iz LT,

9mmol /L fREET b+ U 7 1n/25mmo1 /L BEEE : 900mmol /L

®1 MEENS
% B 4 DIONEX & 16S-1500, PCM-510

Hh3 L Jonpac ASS-HC(4 % 250mm)

H—FhS5 L Ionpac AG9-HC(4 X 50mm)
Pt 31 9mmol/L Na,CO,B
BRERE 1.0ml/min

HILBE 35°C

RAMHSLRIGHE A 1.2mmol/L NaNO,Bi
RRAMASLEGHE B 15mol/L KBr/10mol/L H,SO, 5%

RIGERE A 200 {1 I/ min
RIGHERE B 400 1£ 1/ min
RBIaqil 20X051mm
RIESANVRE 40°C
Ak 250 11§
BHR UV:268nm/EEEEE"
$ Ty AMMS-TI
Baw 15mmol/l TEEE
BERRE 1mi/min

*EA A A F

BREET B ) 7 AFSH 10ml (259 900ml D7k E N Z., EE
B 1. 5ml A TRA L=tk KEMA T L,

0. 05mol/L t8{k XY ©7 4/0. 03mol/L HiLT /NI =
¥ NEATSR ALY U 1L 2g ROMRIET VI =
7 A 0. 8g \ZKEMA TEAL 100ml 12 L7z,

s ARl H— Y v Waters #HH
OasisMAX30mg/1cc (MAX30mg) ~#FEARATIZ/X Iml 21818
SHCHE L,

iR A SRSl T b 0 Y — RS
TOYOPAK IC-SP M ~ERRTT 0. Imol/L FHERSRIEIR
10m] Z @B &%, /K 10ml THELCHRELE,

BiRfEEA A /) VBEA T VA T b Y R
44480 TOYOPAK IC-SP M ~#FIRMTIZ 0. 05mol/L #fk:
23U v /0. 03mol /LI LTV 2 =7 ARATEWE 10m]
ZEEET1%, /K 10ml TYS L TR LT,

AT 4 R Y — Al a7
A AT W-25-A

AH% : ADVANTEC #E5Y 54
2. 3 ZEEBRUOBIESRMF

F 1R LT, 7288, IC-PC #&IZ L A HIEr:, o
FURIERAOERICEERITE. V7 Ly —bFH
RAZEER LTz,
2. 4 HEHE
2. 4. 1 BHhtiRORR

BENEICHE U TR 2 AR LT, T72b b,
/NEBgZ B &V JK50ml A T304 MHEHR L.
3000rpm, 10 #yfEiE Lo HER, HiFZ A1l L Chlttia
AR LE(ED,



2. 4. 2 [FRER

2. 4. 2. 1 BALVEEI— Y v OB
WD BRI O RRFRARFREIC KT T R
—RBRIATR P ERAIREE & BRI DBAtR—
BRFRIT0.02 1 g/ml, EEERIZ 0~0. 2mol/L &725

LT ENENRBEMERIE LT, 728, *RELT

TR & FREARIZ DV VT b FRRIC RS RRER DRI

MEZHB LT, 72720, BRBRREIT 0~0. lmol/L &

L7z,

2. 4. 2. 2 [RETNYUL/EEEEERCZED
BRI ORER
9mmol/L fREET NV U AABER RO 9mmol /L fREE

F b U U A/26mmol /L BERRSBERECIENT 0.1

g/ml REBIEIER 2 AIE RS E R Lz,

7z, 25mmol/L EREAH 0. 1 1 g/ml RFEMABHEIRIRIZ D

WTH RHRIZHIE UGREFIFRE & e LT,

2. 4. 2. 3 (LFEERICEDW-FEEA A UUE
B & 2 RRERIS RO EH
20 pu g/ml HEREA A ARERE ERICEERHEET

BIEL, R CEBEMGRIER, REFREREHE

Uiz, RICEEERA A Tshd 5 BB OBRIREN

DN, REEE L FHBEA 4 DIREHEELL LR,

9mmol/L REET b U v A/25mmol /L EFATABERIZ 1)

D RREEORFHEREME L 9, £z, B L

THEBEA F U TREEA A 2N T, A AV IRAHE

R A VW ClRBRICAER U Tz,

2. 4. 2. 4 FAFLAHA T AEHRCAN
DWEET N Y U LRE & RERE— 7 IROBEGR
REMUTO0.1 pg/ml, FHEET U 7 AT 0~0. 5%

REEDIZENEFNRABMEREL., B—IBIREL

L7,
2. 4. 3 s
2. 4. 3. 1 BAFUHBHI—PY v PORE

B, KEER OB HIRIRE O

EFEE 30mg DMAX30mg ~0. 1 u g/ml EEEEUHEYS
ek Il B, 20%(v/v) BHBE Inl A%, K Inl %
FBE MAX3Omg ~FEAT ¥4 2 BIEHI L, KRk
1% 0. 05~0. 2%DREELT U ¥ MIIRENENTH
HRIER, Bz kT,

2. 4. 3.2 MAX3Omg BTFHHCISIT BRERA A
DR

BifHmd

_E ﬁ_

Warar
+

AR OmEImV minTAR
TRTAT
TOYOPAK 1G-5P M(Asl 3D
@okioml, @01 mdARREIOn,
QKio (-t nARERIED
Oasis MAGOME/Ice 310D A

TOYOPAK(Ae'@3®)
.

Oasis MAX30me/Tcc

LIp&. Oesis MAX30mg/1 coD

20%v/VEFEE Tml

[ Ao |

7K 2mit m X2
*EEDIRUBRET Do
02%BHERF MDA 1l X¥AVY T HLYIB,

E-H, L0
asmifhLtl tmo/LEER QO 3mANT S
REER ~

RERENT 0. 1 1 g/ml, AHEESRIT 0. 05~0. Smmol/L {2
723 X I EN TR B A MAX30mg ~ Iml
AT LT, 23T 20% (v/v) BEES 1m] ALFREE . 7K 1ml
% |EHE MAX30mg ~EAT 2UEEE 2 EIER L, KR
F# 0. 0BT M U MEIRCIEHI L, BIEL CE
INERERDT=,

2. 4. 3. 3 EHBIZLD0.2%EEET MY Ut

REEE— 7 AR OHESR

RFERNT 0. 1pg/ml, FEEET BV AIX 0. 2%, EiER
1% 0~0. Imol/L 12725 & 2 IZENEHREULHEIE L
TE—I & B LT,

2. 4. 3. 4 FEHERIC X DHBRIAE D RRBLREE

BELFR

INRIZ BB ETEEEDS 0.0l pg/g 1225 X D ITH
nL.2. 4.1 OFET/INEMLIRE R U, 2&FIZ,
BRS¢ 27 T 2.2.2 OFETHEE LG
FA A SRS T b (PEELEISE ) . MAX30mg
2 ZONEETHR L., ko/MERMHREAR LT,
DENZ MAX30mg DA% 20% (v/v) BEEL lml TR |
7K 1ml % [EHEMAX30mg ~EA T D% 2[EIEM L,
TKERE 0. 26REEE T b U U AVATR CURH LT 3RBRIE
REBIE LT GERFARE), & 612, ZORBRIAR
0.5ml IZi b B2 — 7 R &R LT BEERIR 1
7B EH1Z, 1mol/L EHlEE NN % CHR (BAAREIE) %
BIE L, <IFREREEE & BEAE D AR ™ — 7 IR
ROERBELE Uz, SIEEK 3 IR,
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,\k 1 jo.zmomiﬁﬁ
A 1 A 01 moABFEE

_~—T0mol/ B B

1\_/ uzkm

f\ ! ‘\ ‘ A1L mol/ITHEE
—_ ]\ l ‘ )\Q.(:Gmolllﬁﬁﬁ
A f\ | A Q1 mol/1REEE

’ \ ‘ )\ 005molNiEAE

J . Omni/l

-10 & 6 12 18
(min)

X4 EeREGHES ThEDT0.02 pg/mRERD
BEER OIS

% BE (mAl)

2. 4. 3. 5 /INEHBEPORA A ORER
INERETR % KT 10 FICAR L CERIBEE
ETHEL.Z7u~ T ADDLRREA AL
SO A T R L,
2. 4. 3. 6 AFHEKMEHORE
INE~RFEERAE A 0, 0.002, 0.005, 0.01
png/g iDL DIHEML, 2.4.1 OFETHE
MHEEEFAR L, T 2.2.2 OFETHELE
BiRREE A A /U VBEA AV A T A, BERA
2 RERZH S T L, MAX30mg % = DIEE THER:
LTo#iE D 7 2k AWM E AT LT,
DEIZ MAX30mg D F % 20% (v/v) Belig Iml THRER
L. 7K Iml ZEHE MAX30mg ~EAT B HE%E 2
B EHE L,
T U7z GBIRRGHE) . BEE AR 1 CRFERHER) I
R U7z, HESHREE LTR UHERERERWT,
2.4.3.4 OMBRABEIC I VRBRBRERLL .
REZ B EEZ RO TEE LTz,

3 BRERBIUBZ

3. 1 FEBRHE

REBRAENRHETH--RREERT I
B, 2.4.3.1 ZERE LFER, BEBEORENE
RBIZONEFEMAEL 2D, E—sBRIX
Omol/L DEE XY 0.05~0. Imol/L IBEDRET
Lo vy —TRvr—rREon (K4, SRE

U CHIGE U7 ABER, BRER & FROFER TH o 7243,

KERER 0. 2% HEET R U U LIERT

180
. AL9)
E I
: B(1.3)
iﬁ
a8 |\
: __BOS) /\_} 1

0 10 20 30 40

(min)
BI5 Ommol/LiEEEF M) 7 L TERER R UBERE & 4 Ommol /L kS

FM I LR BU R ER RN REROIOIMN S 4
1: SR Immol /LT VA
T: A Smmol/LiEe MR A/ P5rmol LB
A - 0025mol AR 1 o/mBRFREIEER
B: 01 po/mRsREER
x ORISR

FERR I LE TR N & Do 7z, 18H ., FREFEERE]
ﬁL<@é&E—7ifm~Pr&5ﬁiﬂM%
FEM 0.05~0. Imol/L M CHEH DFERIZR -7,

_wt&xﬁﬁﬁﬁoﬁn&t—ﬁ@y?~fm
NERR OB ERONPBIZERTH2D, 2.4.2.2
B2.4.2.3 #FEM LTz, ZOFHE. 9mmol/L &
Bt U v L /25mmol /L EEERVABEIR O B FE R
B8 9.5 TH Y . Immol/L REEF R U U AR
BHROER 130K TETHo72 (" 5), —ARIZ
REETFT NV U LECBERET D L REA A X
KE TBLRBICOBENHEE S ND, LIz
T, ZOFRERITEBERE L CHWERET N ¥
bR RABICEINEEA ALY
BHENZ LB SNz, F2, (LFEERIC

ESOTHREREEFE M LR, 9mmol /L [REE
F RV v A/25mmol /L EEBRIR A TEBERR 2 AV Tz
L EORFBORFERIT MEEEREEZEE LT
11.5 L7220 DEREIL LV K& otz
BEBE & RHUE & ORRZEIT OV T BIRERER
BEARGHEAEELEZ ERERELTHEHLTWS
TERPICHEEL TR EBONL.BEEXETS
EZATEHAMND, Immol/L REEF F U U AER
BERORER 1.3 IO NITHOTE Y | Rk
AF N EBERTIE AL (BB A A X B



0.5%

04%

03%

R (mAU)

0.2%

01%

0%

0

5 6 7 8
(min)

BI6 BESH U LARERIRIRNO] pe/m)IOTR IS

2358 < R STz, BIC, BBl xrd 5 RERE
DFFRERET 2. 07, FHBRIZKRT L TiX 0. 36, Wilg
T2 0.44 Thot, ZOFRERIL, FiBD LR
BWHERIIHEE, MEBEL VPV L 2E%RL, B
B LD RBBRFFFHEE~ORERKEN
Zebbhol, TNODOERMNS, BEERSRER
WIRFPICAD & EARRC S T L5 CPRiRG
MR E A AU BREICHEAS LT RERA 4
MOFRIND, ZOTe O RFBBHPIEFESHCA A
VRBEIIREATED X IR (EHEER R
BLDLRANICEST 5. £ LT, BEERIOR
BA A L) —RICEH S BEERS WA
SOVRENRER LI EEDbNT-, /-, BEEBO
REHIEEBE A A LD bRV BEEO N T A
WTOPRHRPEBRBEICLE L THEP R
I URFFFR D BRI b O LRI L-, &1,
REEABIZLDEBHEYHR QICL v BEE B
TWBT7e, REICRBRIERB A 7 JMZHEAT D
TELRERBRVMRFERZBROTVEHO
LBEbn,

(o REBEY— 7 IR E MAX30mg DIFHIK &
LTHOWH OERRBRISBROMEET MY v AR
EOBMRIZOWT 2.4.2.4 ICXVFERLIZE D
ALVBEREEAICON, =27 r— kL
TO.3%ULTEY a LF—RENT- (F6),

oDz &b, IC-PCIEEICBEEDRRE
HREEZAVD & ORA AU — Y v

B AWD 20% (v/v) BEEE DK BEV A +45 T h

THEE T R Y D ABEN0.5% L EWZHIT Y —
IBR7Ta—MELTRIETERWES, @

%2 BEAAHI—yY OasisMAXIOme R N SR E
BRI L ;
BE n Fi RSD {#E
(%) ) (%)

0.05 4 51.6

3
0.1 3 90 6.1
0.2 3 9 29

0.5 1 96 -

20% (v/v) BEBE DIKEWB R 3 in fE R SRBRIAHK
FIZEEEE D RA L, B — 0 By vy =l o72 %
DOERFFRHAZBILTRE TERWEE, @%iR
T OHBERA A BB T ADOBEER R+
SIRTZ O IRTFE LT B A A X DA A
R — ) v P~ORRBREGERZLICL
DEENPREIC R oTmEEL BN,

3. 2 Xtk

3.2.1 BAFUHAI—N) v UOEHEE,
IKEVE B OV IR IR B D1t

JUI & iz & B EFHE 60mg @ OasisMAX 7 A
DEHROREFCTIX BB MY U AR HIRRE
0.5%% T 85.6%& BIFAREINENE LT
W5, LaL, ZORER, IC-PCIETRIE LR
BA. 3.1 OERENLE— I BRICE  a Ly —
BEABED, BELZ T RTniER sy, &
DIz, BEFBEMN 30mg & 720 MAX30mg (2 L D
METE 2.4.3. LICK D EM LK, TORBE, 0. 1%
ULDmEET Y v ARETEHLEZSE RE
LT 90%LL EDEMIRME LN (R 2), Fiz,
20% (v/v) BEBEVEIE % D MAX30mg DKBEVMZ DU
TEFBRORFIFFERIROFTELHE L L
ZA. 0.2%FEE T N v ABKREAVERA
6.66~6.68 73 TLE L TV, 0. 1 ug/ml RFEEE
EHER ORFRFRIT 6. 70~6. 72 5 TH Y . Helg
DKFEVR+HG5THBZ EBbhotz, LTz
T, =27 BR (¥ 6) & LE L7z [EULE (F 2)
BohdZ L EEL T, EHEEIX 30mg O
MAX30mg, YAHWEIL 0. 2%FEEE T b U 7 AR 23
R U, MAX30mg /KIEEIT Iml % 2 [MEHT 5 5k
FRWAZ EIZLT,
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100 T

428D
{ X
28D | |

o X
0 02 Q4
THERSREE (mrmol /L)

X7 MAX30mgD IHEEIRHEEFTREEOI 1
A0 [0 4R = 5% H(n=3)

@URE®)
B 8 8 ®
I_

25 r
¥
§ EnEtH
E
% )
o ¥
izl
35H
0 1 J
(o] 10 20
(min)

X9 =RFEO001 pg/@ARNNERSER BN SEC
HEBRBRRR S ENOTET S L

3. 2. 2 MAX3O0mg ATERCRIT DREEEA A
v DEE

ERYY), INEMEREY 3.2.1 ORRERE
Z7-H1 (U3 TOYOPAK 1C-SP M D= v F 4
azm D) bRNBEREDRER LW
) CTHOE LEMEIRERBREER LI Z A,
FIRBEPES AT YR REN T, B4
RN T ANDDEEBEA T OREBLEXD
Nl 2.4.3.2 EEBLEE, TO/BER 0.1
mmol/L LA EIZ3 5 & SBICEMNZENT Y, 90%
PlEDORIREZH/ I DI, M4 %
0.05 mmol/L LATFIZT BLEMNbhoiz (K
7). 0.05 mmol/L FEEEERIEZE X, TOYOPAK-Ag 7K
RO O0. Imol/L FEELERERIK O 2000 fE AR I
BT B, MAX30mg ~#E kT B AT O
TOYOPAK-Ag U 7 LD FHERFIZNEEEL 2 &+
S ERET B LB R T X 7,

3. 2.3 EEBIZXD0.2%ET Y vah

B (mAU)

|

o 2 4 6 8 10 12 14 16 18
(min)

8 O0.2%fHBR MUY LPEERERAER)
BEROO2 g/ mNIATRT S A

Qo _
(o]
g-
) Poi S04
2 L ¥
e Vq N
Wgl
14 - 12 g/ml
L J\_SO& MBE
r 142 g/ml
t PO TR
o A L—A— 1 22 g/ oICI SRR ,
0 5 10 5 p.t] Yol

1
(min)
1o /hEBIMBAIOEFMBARU EERD

TREFAERPICLZIIOILNTS A

BEBA A E— 7 BREORRBE R
EWEMER

3.1 DERNOEFERIC L ZRBREHMNRAE
il 2423 2FZBELE, TO/KR
0.026mol/L D& E/RIBE—I N ¥ —T7Th
D, B E AN T ARWER Y- 08
IBK 2B (H8), Zod, REER
W OBBAIEE % 0. 025 mol /L IZ TR L /- Be s
EEEFBAEA RO RAME (XK 3) %
2434k FERL, Y- BREKVEREE
WE LTz, ZFOREER, -7 BRITBANEIX
MEFAELD Vy— TN BRI
T HEEAREIEOER X 84~89% & &Ko 7=,
T, BRAREO RFBRERNMRRABROR
FBOE—IMETYA FTRAZEBRAATH
BLEER—RATAVEFNRKRELS RoTLT
ERFEREBRDbNE® 9, Zokd, SEH
VW2 IC-PCIEIC K DI S Clri/ N ERBRAK
HRERBOBRRIC L ZRELEDRIIE LN



—

0r

l 0,002 g/l

5 A N RREEER
<
E

m I

pi

EAMSR

0 L L L L

01 23 456 7 89 10N
(min)

BN BEhENREHC LY BRL-0002, o/c L RRERN
PIERRBR, AN NESBSRRC 0002 2 o/mlZHRE
EEROHIOTTS5 A

o,

3. 2. 4 X¥EWHOKRE

—RIZ, RERICBEEME LRI LER %
FoA AL BOPFEETH LEMICH L, e
KREATIOTRBIDA & U BEIRIEWES
DHRISBRETEBLENTVWE Y, £ 2T,
INEHIHBIR OB A o ORED 2R T
DI, MR 10 FHFREE 2.4.3.5 10k
VRIELE, TO/BR, 500 —7 B8RS
NE(E®10), ZDHH 2 20— iTRMTH
SN, BYD 32D — 7 3B OEVIE
WA Ay, Vo BA A, A 4D
EEREO LD ThoT=, BEIXFNETh 51
pg/ml, 73ug/ml, 28pg/ml ThHolz, ZD7=
D, WA AU LSTRETRER Y VBEA 4
V. BREEA A ERY R BAEBMBRREE
2.4.3.6 ICXVERL., RAME L LB L,
ZORE, MBERBIRICHSR, ERNRIIEEL
TEHOREEROEHEE Y TH D 100U LD
ERERE L (K11, £3),

4 BEE

1) R 154 3 A 4 BREFKE 0304001 5 &
P DRRBEBES Y U LSHIEIZONT
2)¥RE 15 7 A 22 BEASBESERE 261
&
3)EHEERE., APILT, BREE, BHFE
F. MEBFEE, Hr 205, EDETR, ME
7B U ReEHECFETGERFERHER
£, 92-93(2005)

%3 HETRARHEIE P RFBS WO -3

HEE BRNT
s s N BEARE BEVEENRE A
RWEE “F ReD 1y RsD
e/ B &) @ ®

0.002 65 6.6 72 8.9
0.005 68 154 72 65
0.01 69 129 75 27

4)RBEEBER"7a~v NS TT7 42X B4
A MACEEO S BESHT, 45-48(2002)
S)MEES : ST 44, 579-601(1995)
6)MBEEER:" 7 a~v b FT7 412k BA
A AR CFER O BES AT, 155(2002)
TYNEHEF. ARBEIER., NFETET, X
PR - RETEE 43, 221-224(2002)

8) Mk EER : “BEMEMMHEHENAC T v 7,
100(1986) , = =7 L v # A ; P. Harris, M.
Burku, T. Good, D. Blevins, KC Van Horne, L.
Yago : “Handbook of Solid Phase Extraction”,
Edited by KC Van Horne, (1985), (Analytichem
International, Harbor City)
9)FRIFE4A 1 RERRSE 1175 TR
ERBHRREFOEBEDEEDOERIZOVWT] B
n THRETEO—RTARTA V]



B T ORB I F A HHE OB

—GC/MS, GC/MS/MSIZ LB AT Y —= JIEORE—

W T, AR, ARBRT. LUAEE, ABRBHE, HEDVOT

I R LA FERT

FL®HIC

VTR BN L O TR B R R RO AR B SRR FE AR
Rl 8 L0 RETORZREZET AL
CELAEEAP, EHKIBES A 29 ALY BE

LORYT 47V A MIESEA S, RRIFNIZ,

L2TORBENRIZ, 2 TOREEZEDHEZHHH]
ENBIEElote, TRICHED, KVEDRE
W | IREIIC D OMGEIZ T B Z & A —E K
HHNTN D,

DX IRRID G | BRG E REIZHTE D
ATAERIECHIEIE DRFIA L <AThbhTnd, T
@ 1 T, M.Anastassiades b BB ¥ L -
QuEChERS i V& AW o8 FIe, Zhaig
L7 B ATEOREIRER B #|E STV D 2,
QuEChERS &%, PP Um0 o ThiH & 14T,
SEEEITO, B URZBECRERIELZE & K
MESHEEAZHRT 2RIQBEELHRESN
TW5%,

YANCBW TS IEICERO 2T TE 5 A
g Y == JENSLEEE X QUEChERS 2R
EOEIGAL, av T v a =y I REDOKERY
5 LAV ESRTMEEERET LT, £, &
Bz, MBEEOILKESHTEHOERKEEZRY
GC/MS/MS 12 & B —F o & RAT-DTHRET
%o

Bk
1. &g

RN T, Aav, ALH, A2y, *
XY LR =Py R LYY U REA

L7z,

BERIBATEYERR « MMBE TEEMEL, PL2005 f&
3K GCMS Mix 1 (51 fk4y). M (49 Af5)) .
I (52 f%53)

RE . 7Eb=btV, 7RI ~FH
== X | vl NURNE: o) etk
PR EEGABR A, T OMORIBITFREEK
& Az,

HSATMBERERI =0 7 2%  EAE TR
MycoSep®f PR, XU 7 o 48R 2 57 /L PSA

EHERAERI =S A 6L YA T AR
GL-PakGC/NH2  500mg/500mg/20m1

3. OHTIRE

(1)GC/MS : R B ERYERTEL QP-2010
415 20 DB-5MS (J&W #H4. 30 mx 0. 25mmID,
0.25 um) H T LIEE : O50°C (Imin)~25°C
/min-125 °C (5min)-10 °C /min-300 °C @ 70 °C
(1min) -20°C /min-150°C -3°C /min-200°C-8°C
/min-300°C, {EACHREE : 240°C, A & —7
= —RIRE 1 260°C, A Ak EI (70eV)
A A UTRIRE220C, AR 241
(2) GC/MS/MS : Varian #-8! 1200
# 5 5:VF-bms (Varian #£8¢ 30 mX0. 25mmID,
0.25um) BT HiEE : 60°C (Imin)-20°C
/min-140°C (5min)-8°C /min-300°C, {FE A LR
JE:250°C, N T VAT 7 —F A VIRE:300C,
A F AR EL (T0eV), 2 Pa s HR
Ty, A A UPRIRE 280C, EAE 201l

# 1)  http//www.quechers.com/docs/quechers_en_oct2005.pdf



4. RBRBEBROAY
(1) 6 S AL L
YR —1E L7238 10g % 50ml o> PP &L
Tzl TER=FIV 100l ZMAFEY
FTAYP—T 1 HEHRL, BT F) UA g,
Wi~ 72U b (K 4g, 7 = U BKEZ T
YDA 15 KF4 0.5g, 7 =EE=FRY
U LTKFM 1g A, FTIRES LD
BELDBEL, T M=FU/LRE 8nl % 15ml
BEILEICL D, BB~ 7RI U A (HK) 1. 28,
PSA 0.2¢ MMz, &L 5L, BOELDBEL
7z ETE% MycoSep PR IZIEIR L. & DEHIE
2nl ZBRMELTTE F/~FH (1D 1Iml T
gL, M1z, 20o7e—%R1L7,
1 —{LBhHt 10g
—7&r=r I 10ml

FESFAP—THEE 15

NaCl 1g

MgSO, 4g

—— 7 K U ALSKF 0.5
JUBRZ NIV L2k 1g

w®ES 14
I
LGB
|
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51845y O HANEYL FRERFE B (GC/MS)

P %Eﬁﬁﬂﬁ?ﬁ i B ETE
=2 &2 ; L Aury AL H Ty Amy AAH T

(n/z) el &  CV() (ENRE®  CV (%) CEME® CV (%) EMCE® CV(%) EME® CV(%) IERE® CV(%)
EPN 169 ' 87.9 13.0 ¢ 97.0 5.2 ; 88.3 3.0 | 72.6 13.6 ' 69.8 8.7 1 81.2 5.7
7Y SRR F 160 102.2  10.2 {108.2 2.5 ' 96.6 2.4 1 78.0 14.0  78.6 5.9 ! 86.8 5.3
F=nkA 226  90.6 10.5)96.4 3.0{84.4 0.4 ,79.5 9.5.80.8 45,851 3.8
AF)7FA 257 | 90.8 9.8!92.5 2.7;9L.2 21 80.3 9.8,71..3 43]726 18
49727k o213 1914 10.6 94.1 3.2 89.4 3.6 | 85.5 9.2 73.8 6.1 78.9 1.4
x$4y ! 384 |89.3 116 93.2 3.7 1 85.8 2.3 | 84.3 9.9 ! 74.0 5.6 | 78.9 2.2
17 47 VA . 310 1880 121931 2.1 85.8 1.9 | 84.6 10.3 | 75.5 6.8 77.9 6.2
VAT T | 158 ' 77.4 611784 45772 1.3 |77.2 1.2!7L.1 4.6]|70.7 4.6
ESNEN v I 292 :83.0 11.41{ 85.0 3.3 1 82.6 3.7 179.4 10.7 | 66.8 5.1174.8 1.3
HATHEA b oisg 17001 7.8172.4 4.1 71.1 1.0 | 77.6  10.8 | 70.6 4.5 1 69.5 2.5
¥R | 146 89.4 10.9{ 91.1 2.8 | 84.8 3.0 8.9 10.2 | 74.1 5.2 | 77.3 2.6
VAT AAF | 314 79.0 9.6 | 84.4 1.0 ; 81.0 5.3 1834 1.3 | 72.0 5.0 | 73.9 2.7
Japt’ VEAAFV o286 | 83.7 9.8 | 85.7 2.5 84.5 3.6 | 81.0 10.6 | 68.9 4.9 | 75.5 2.0
o7 st vkA-E 323 -+ 86.7 11.2 | 89.8 1.7 | 85.6 3.1 868 11.1] 74.0 5.0 | 80.5 2.3
VAL EVARNY VA 323 88.6 12.2 | 94.7 3.0 i 89.4 2.8 | 84.7 9.6 | 72.8 4.8 | 78.2 2.5
54 216 91.7 7.6 1 90.9 4.8 | 85.7 0.7 76.2 11.9 | 71.2 5.1 ] 63.4 8.7
YT ) HA 243 92.8 12.0 ;100.9 2.7 1 92.0 1.9 | 8.2 10.1 | 72.9 4.6 | 71.7 5.6
VARLVEV ¥ V) 279 76.9 7.8 | 80.4 3.1/ 77.3 2.4 | 77.4 9.3 68.1 3.8 72.4 2.1
Y IV A 109 |49.9 11.3 { 43.9 2581 34.5 61.1 | 24.5 6.6 39.2 10.5|23.9 3.1
Y A e VEA-E 295 | 87.9 10.8 | 91.4 1.9 | 87.0 3.2 8.1 10.375.5 5.0 | 80.0 2.1
YA vEA-Z 295 | 89.0 10.3 | 94.0 1.0 | 88.3 3.7 187.2 10.3!74.3 4.9 77.0 2.4
¥ pbz-}b 93 94. 2 9.1 96.3 4.7 | 93.4 3.8 1881 11.4 757 4.2 | 83.4 5.2
ATV ) 179 77.6 9.0 80.1 3.2 1 77.9 1.9 | 80.2 9.8 | 70.6 4.1 1 73.1 1.3
FhFrope kA 329 90.0 11.3 | 94.9 2.9 | 88.4 3.7 1831 12.0172.3 4.2 | 78.5 2.3
FNTHA 231 76. 6 9.2 | 78.3 3.8 1719 3.4 170.0 12.9 1 64.5 5.3 | 62.8 2.0
[N NPAR VS 161 96.7 10.5 [102.8 5.9 | 93.9 2.1 | 87.4 9.6 | 77.9 5.2 | 74.1 3.0
MeyakA F 265 | 83.8 9.0 | 86.2 2.9 | 82.4 2.9 | 79.4 9.8 | 70.1 4.2 | 73.8 1.6
N FF%y 291 94.2 13.9 | 92.5 4.2 | 85.9 7.9 1 77.4 13.8 | 67.6 8.6 | 72.7 1.1
N GV I F W 263 | 99.4 9.0 | 96.2 3.0190.8 518l.0 134|698 89/ 7.3 4.4
ENEY Y 320 | 84.6 8.7 95.3 4.9 | 84.9 4.9 1 81.2 1531 77.2 7.6 | 81.1 2.1
[AZAT S 360 [100.1 7.7 1103.7 3.1 96.3 2.3 189.5 10.9 | 83.2 4.6 | 91.5 6.1
[AF M EN v 97 94.1 11.5 [100.2 2.6 | 92.5 1.1 76.2 10.6 | 70.4 6.1 | 86.0 6.7
b Y SEAAF 290 78.2 13.2 | 87.9 2.7 | 82.8 4.7 | 82.4 11.7 | 63.2 19.8 | 76.1 2.8
VEYRU Y 303 78.7 11.2 | 88.8 1.7 175.2 4.3 181.6 14.3 | 73.1 9.8 | 76.1 4.2
JxzbuFty 277 | 98.3 11.2 | 95.3 4.3 | 88.7 3.9 8.1 157 69.8 7.7 72.3 2.7
T/ AVEFEY 293 | 89.4 12.9 97.3 4.0 | 87.8 3.7 190.5 10.9 | 77.5 9.1 | 81.6 1.5
TzsFky 278 | 87.6 9.9 | 91.1 3.7179.3 4.0 | 80.3 13.3| 70.4 6.7 | 70.0 3.0
VEVA S 274 | 88.8 10.3 | 90.1 3.2 | 82.3 1.7 77.3 13.1 | 66.9 4.2 | 75.1 2.2
VAR AV 286 | 91.3 12.2 | 96.7 4.6 | 86.5 8.4 [ 80.0 12.7168.9 7.7 75.9 2.5
7" nF kA 309 67.9 10.2 | 72.0 2.8 | 68.2 1.8 | 83.1 9.8 | 72.7 5.1 78.9 2.7
VAR T 304 87.2 13.0 | 94.2 2.5 | 81.2 6.9 181.4 158 70.6 8.3172.9 5.7
VAR VETE I 339 77.3  12.2 | 84.8 2.1 | 74.7 3.3 | 85.2 9.7 | 173.0 5.4 | 81.1 4.6
oy 182 94.6 10.2 1100.1 2.9 91.2 1.4 | 80.6 8.4 73.8 2.6 | 81.2 5.2
NS R AR 195 | 80.4 6.0 1 79.8 5.5. 75.6 4.7 1 70.7 10.8 | 69.4 10.4 | 58.3 7.3
7730V 264 79.8 6.2 78.0 5.9 | 73.3 8.0 | 655 11.6| 649 10.2]652.1 10.4
wIHA 109 | 81.0 5.8 | 81.5 5.2 | 78.0 1.4 | 75.8 9.9 | 74.0 10.7 | 64.6 4.2
F—h 260 77.6 7.9 1 74.3 6.1 67.8 7.5 | 61.5 13.4 | 55.4 9.6 | 51.2 6.0
<7ty 173 94.6 10.4 | 95.3 = 3.0 90.2 3.0 | 83.8 9.7 73.6 5.1 1 74.0 2.4
FEIVEA 125 78.5 6.5 | 74.6 6.6 | 68.5 14.6 | 55.2 13.3 | 55.7 9.8 39.6 16.5
Y FEy 145 93.5 11.9 | 98.7 3.4 90.9 3.6 | 84.4 11.8| 74.9 4.7 | 78.1 2.5
JET vk 127 | 89.5 4.7 | 83.9 2.2 1 83.9 3.9 1 74.1 13.1]70.0 3.5 | 68.5 7.4




722 B RIAE-GC/MS/MSIRIZ LB R
VRM : B (%) n=3 ]

B ALz Xy Y VER | = Uy RuLyvYy
A Ay (n/2)| SEHY cv RES:o) cv D] cv Sy CV Sy cv

EPN 157 > 110{ 106.5 2.1 | 106.1 1.9 | 97.5 2.3 ;103.3 1.4 !10L..3 2.6
THIFMY {289 > 03! 119.5 6.0 | 108.5 3.3 1106.9 10.0 { 111.3 7.1 | 105.2 5.0
T a2y =W 217 > 173 80.9 2.4 | 827 0.9 | 757 23! 73.6 14! 72.9 3.0
TV RN 160 > 104| - 67.3 3.8 | 113.1 1.8 | 104.3 0.6 ' 105.6 0.7 | 109.3 2.2
7 kyAbeE 344 > 156 124.7 2.4 | 118.6 2.4 | 111.4 3.5 115.3 0.9 ' 116.1 1.6
Th3v v 215 > 200| 109.8 3.4 | 107.7 3.6 ] 96.4 1.3 ] 98.0 4.5 97.5 4.7
T=oki 226 > 184| 92.6 1.8 | 108.7 6.1 ] 104.5 2.7 | 106.7 5.9 | 107.6 0.4
Ty u— 160 > 132| 88.8 5.1 ]106.3 2.4 93.7 1.5 958 1.7] 97.6 2.8
TVR)Y 123 > 81| 99.1 69| 96.5 1.0 89.6 1.9 943 19! 941 5.1
YA PR Y 161 > 119] 106.3 3.4 | 112.2 1.6 | 97.5 3.6 99.1 1.2 102.8 2.6
AIHVE KA 136 > 108! 116.1 9.7 | 110.0 1.4 | 104.9 2.2 | 114.06 1.9, 107.4 1.2
{I¥451 177 > 130! 101.4 10.0 | 112.7 2.0 | 100.1 2.3 | 104.0 2.6 | 104.9 2.1
4972/ 213 > 121 108.4 2.6 | 106.9 0.8 | 96.9 2.2 | 104.2 1.7 | 102.6 2.0
)7 wFt7v 290 > 118 119.7 6.8 | 113.7 13.3 | 101.6 5.9 | 107.4 9.3 | 102.8 9.7
y=aty” - 234 > 137 36.3 15.8 | 45.3 4.2 | 35.0 10.6 | 38.9 9.3 37.7 9.5
TENINT Yy 276 > 202| 102.3 11.3 | 101.5 2.8 | 88.0 3.3 | 948 1.3] 94.4 4.9
¥k 231 > 175| 104.8 1.3 | 109.6 0.9 | 98.9 0.6 | 101.7 1.7 | 100.8 1.8
7 47 z/kA 310 > 173] 92.1 3.3 [103.7 2.0 957 1.2 100.4 431! 100.2 2.7
b7 mkA 200 > 114 94.1 56| 96.0 1.4 | 820 48| 83.2 2.1| 858 4.4
YTy - 211 > 140| 65.8 10.9 | 66.7 10.1 | 46.6 8.5 | 54.0 12.7 | 49.3 17.9
h AA 202 > 181] 99.0 2.2 | 111.0 0.8 ] 90.8 2.7| 92.4 26| 955 3.8
SN § 8% 195 > 125 95.0 4.4 | 92.8 2.9 | 82.3 4.8 8.1 3.3 | 49.5 16.4
YES VAN A 302 > 175/ 92.9 85| 99.3 1.5] 8.6 3.0| 8.8 28| 94.8 2.8
FFVIVENT 2 252 > 146 109.5 8.3 | 106.8 1.8 | 93.3 3.3 | 96.8 2.9 102.9 2.5
I A bz=h 156 > 110/ 81.5 4.4 | 101.1 1.2 | 75.6 4.1 | 76.4 2.7 83.9 7.3
HATFEA 159 > 131} 81.9 1.2 | 854 1.0 76.6 1.31 79.4 42| 75.0 1.8
A7z Aba— 188 > 91} 112.4 1.2 | 110.6 1.5 | 105.2 5.7 | 110.0 1.6 | 104.8 0.6
1L TS v 342 > 157 93.9 17.6 | 90.8 7.3 | 86.6 4.3 | 90.1 81| 97.4 13.3
FFVER 146 > 118| 98.0 1.6 | 104.5 0.7 | 94.1 1.6 | 95.8 1.3 | 96.0 0.7
¥)%7zy 237 > 208 53.1 9.8 53.8 1.4 | 46.7 4.4 | 47.6 6.3 | 45.9 4.3
LYY AV 172 > 89 113.0 1.3 | 104.9 3.4 | 97.3 3.0| 99.2 2.6 | 101.9 20
¥/ Y 237 > 119 74.7 10.4 | 74.0 1.4 | 66.3 2.9 | 65.7 4.2 68.9 6.4
VARE DY 3] 206 > 116| 113.6 3.7 | 109.8 2.3 | 98.1 1.0 | 101.2 2.8 100.8 3.8
Jui7" ny7° 288 > 169 97.3 2.9 957 17| 87.1 17| 87.6 1.8]| 87.8 1.3
Jujl=vyT f 301.> 223 92.6 10.2 | 96.7 0.8 | 856 1.3 | 881 3.0 92.6 0.1
Jupt” VA 314 > 258/ 91.3 1.4 96.6 0.9 887 30| 90.7 1.9 89.0 4.6
Jupe’ YRARFY 286 > 271 92.3 3.4 | 98.7 1.9| 886 3.0 91.8 23| 887 2.8
Japiote’ v 247 > 200| 116.1 5.1 | 113.6 13.8 | 138.7 1.0 | 104.5 10.1 | 98.2 13.4
VA Y EVYM] 302 > 111 101.7 2.4 | 105.1 2.8 | 92.0 3.2| 93.9 4.8 | 99.5 3.4
VRN EVAM Vo 267 > 159 99.5 1.9 | 102.7 0.1 ] 92.3 22| 99.0 1.3 ] 82.2 1.9
Jak7° w77k 213 > 127 104.3 4.7 | 100.1 3.8 | 96.3 4.1 ] 100.5 3.5 | 98.2 3.1
HFi 216 > 201 101.2 3.6 | 106.3 1.0] 91.8 2.2 | 94.1 2.1 | 97.9 3.7
YTy 225 > 189 115.7 4.9 1 135.3 2.8 | 97.0 3.3 | 96.4 3.8 133.7 2.8
Y7 )7 2/EA 169 > 141} 101.8 9.5 103.4 0.6 | 93.7 1.7 96.4 10| 96.3 1.8
V7 kA 243 > 109| 104.6 1.5 | 110.1 0.9 | 97.7 1.8 | 101.6 0.7 | 103.2 2.6
VAARY VS 127 > 109| 79.5 7.7| 88.6 23| 76.0 48| 77.1 15| 757 2.9
VAR EYEVG v 279 > 223| 90.6 1.4 93.0 3.7 83.2 23] 87.2 1.5 8.5 2.1
MLV VAR 270 > 159{ 66.8 81| 77.3 1.8 67.1 41| 68.1 0.6 | 61.9 5.4
AL 171 > 100{ 70.5 11.0 | 69.3 6.8 | 51.0 11.9 | 54.9 11.9 | 52.2 16.9
AL 206 > 176| 103.9 4.0 | 108.0 2.5 | 90.9 5.2 93.3 2.1 | 92.6 4.9
¥ vk R 185 > 93| 114.9 6.3 | 114.4 6.4 | 69.9 19.0 | 81.1 155 | 83.9 12.7
ANV 142 > 81| 101.4 10.7 | 96.4 2.2 | 852 3.9 92.1 2.2| 90.4 3.0
NN Z 140 354 > 306) 116.1 4.2 | 111.0 1.4 | 98.4 1.3} 102.7 2.3 1103.3 1.9
ynohyy 197 > 141} 108.3 8.9 | 110.1 2.1 | 99.0 5.0 100.3 1.6 | 72.6 5.3
yruky7" 77 F 256 > 120) 113.9 4.7 | 112.8 2.1 | 103.7 1.5 106.3 1.9 | 104.9 1.9
DAVEY Y A 323 > 202 76.5 0.5 77.5 2.0| 71.9 3.6 | 740 23| 70.6 4.0
YIvpY 163 > 91} 126.8 3.7 | 122.3 0.9 | 111.5 0.6 | 115.5 1.6 | 126.4 6.0
VIV =3I 412 > 295| 121.9 1.8 | 107.4 5.5 | 110.6 13.9 | 128.1 6.1 | 100.6 9.5
Y IV =l 266 > 218) 107.9 7.9 ] 110.1 0.4 | 99.7 1.5!105.3 1.4 | 1049 1.8




#F2 fHSRIAEE-GC/MS/MSIEIZ L BENL R (HEE)

MRM Bl (%) n=3

B = F P XY PZ3 =Ty FyLIY
ERAAW/2)| R OV ¥ v X CV | W oV | ¥ oy

yn" AN 163 > 91} 88.9 9.9| 958 1.0| 81.8 1.3] 91.1 7.7 | 86.8 22.8
Viap)t - 211 > 121 54.8 9.6 | 66.6 2.7 | 552 3.8| 54.3 7.3| 57.9 7.3
AR S 118 > 58 113.1 3.3 | 112.9 4.7 | 103.1 5.1 | 105.7 8.6 | 116.3 12.0
¥ AFVE kR 295 > 109] 101.5 1.9 | 107.4 0.8 ] 96.6 1.1 | 98.7 0.6 940 1.6
VAR 3+ 125 > 79| 128.2 5.5 | 153.5 2.9 132.2 8.1 | 112.9 7.1 | 125.5 15.0
AV7® mEA 322 > 156 94.2 10.6 | 91.3 3.0 8.6 13| 91.7 27 84.7 5.5
8 A7 ) 304 > 179| 95.5 1.5| 100.6 2.7 83.8 45| 89.5 1.6 982 3.1
17 125 > 89, 97.1 10.4| 91.0 2.4 822 1.5| 8.8 3.5 851 2.7
FErby 125 > 79| 100.0 10.4 | 107.4 2.6 | 8.1 4.2 | 91.0 3.4 94.8 0.4
F7I4 I 194 > 166 94.8 7.6 | 97.9 1.6 | 90.9 1.6 | 92.1 0.5 90.2 3.4
Ty 203 > 85/ 72.4 13.9 | 72.7 5.4 60.8 45| 62.9 87| 65.4 12.1
FhFPepe VA 329 > 109 79.0 1.2 107.7 1.4 97.4 30| 97.5 0.5] 102.0 3.4
VAVAAE 2 229 > 166 89.5 11.0 | 90.0 2.8 | 80.4 49| 80.6 43| 77.8 1.7
FINNY 177 > 127| 90.0 9.0 ] 91.6 0.7| 835 20| 8.1 16| 8.1 1.6
7T AMNSHFN 142 > 79| 101.0 10.0 | 109.1 1.1 | 91.5 4.7 | 95.3 2.1 98.6 0.9
FVIAN Y 253 > 174| 69.3 12.9 1 93.5 3.9 89.8 20| 93.8 2.4 90.2 2.6
V7 ER 231 > 175/ 96.3 3.2 | 99.4 1.3| 857 1.6 89.4 41! 89.2 4.2
M7y A=W 168 > 70/ 59.6 13.2 | 78.3 23| 66.6 3.6 | 59.7 4.7 | 69.2 1.8
M7y Ay 208 > 181) 103.0 10.4 | 103.6 1.5 | 96.0 3.2 | 96.2 1.0 97.8 2.9
M7V RA 161 > 77/ 109.6 3.3 | 1155 0.8 | 104.8 0.3 | 114.7 1.3 | 110.9 3.1
M7Y-b 268 > 184, 78.2 0.9 | 80.8 23| 70.6 1.2| 73.7 20! 70.2 2.6
M) 77 kA 169 > 57| 77.1 6.2 | 66.6 58| 57.3 19| 59.3 6.6 | 51.6 5.0
M7V Y 306 > 264 95.3 85| 99.0 2.8| 87.3 52| 8.9 3.2 9.0 2.6
M 7eyabet”y 222 > 130/ 122.8 14.3 | 120.3 2.5 | 105.0 2.6 | 113.2 3.6 { 112.6 1.2
74858 265 > 220, 93.4 1.3 | 98.6 1.3| 884 0.7| 90.8 41! 92.8 1.5
IZ M CAVAR-TY] 145 > 109, 0.0 0.0 4.8 34.9 | 45.7 4.8 | 24.7 11.5 0.0 49.3
zhed=pfJ7° k" 236 > 194 98.9 6.9 | 98.7 0.7 87.7 1.3|.102.6 1.8{ 96.2 2.3
N FFEy 291 > 109| 115.4 0.4 | 114.1 6.0 | 103.7 0.9 | 108.4 0.7 | 112.1 3.1
70514 263 > 109| 107.2 2.7 | 108.4 4.9 | 98.0 3.7 | 103.8 1.8 105.3 1.8
T2y B9 IR 263 > 115 75.2 0.4 75.7 2.7| 66.5 2.2 | 70.6 45 65.4 0.5
AV FYPT ) 341 > 281| 116.4 5.3 | 106.6 3.6 | 96.5 2.9 | 102.0 3.4 99.3 3.7
[AVEMY V] 181 > 166] 85.6 5.6 | 84.4 0.7 1358 1.3 | 144.5 2.2 116.0 3.6
[NV 140 > 98| 102.7 59| 1045 82| 102.2 4.3 103.9 4.7 99.9 2.9
(V22T Y 360 > 194| 102.3 4.7 | 118.1 3.2 100.8 2.4 | 102.1 2.5 103.0 1.7
b 707 HA 221 > 193] 111.0 4.2 | 107.8 2.4 | 98.7 1.4 | 100.0 0.9 | 101.4 3.1
(AP NVENVS vV 340 > 199; 106.8 0.6 | 112.1 3.0 ! 100.2 2.0 | 107.7 2.6 | 105.5 2.8
E ATy 147 > 119| 71.3 81, 744 1.2| 68.7 12| 70.7 35| 67.4 1.6
E V72)994 262 > 91| 70.7 89| 65.6 4.1 | 55.8 3.2 59.2 3.3 76.3 16.3
[AVAS 7 )7 165 > 108/ 99.6 9.5 | 101.7 0.5| 90.2 1.4 | 98.8 3.8| 94.5 3.1
A EY 184 > 141 19.0 25.3 19.0 3.2 14.9 5.4 | 16.8 12.5| 12.2 17.3
NI 257, 302 > 256, 110.1 8.9 112.4 0.5 102.3 1.3 |105.9 1.2 | 106.3 2.7
AR V57 290 > 125/ 103.9 1.2 | 101.8 2.3 | 93.0 0.3 | 946 14| 96.8 1.8
(A EV AV 212 > 145, 102.1 11.1 | 107.0 2.0 | 95.4 3.3 | 96.8 4.2 107.4 2.7
747" i 367 > 213} 131.9 2.3 121.2 1.2} 105.8 1.3 120.1 1.5 117.8 0.5
VEYRY VS 303 > 260{ 102.8 5.4 101.7 2.2 ! 96.0 3.3 99.2 37| 859 4.7
7 EN 251 > 139] 82.9 2.4 | 84.7 2.0 76.2 25 76.2 23| 749 2.4
JzzbeFiy 277 > 260| 119.6 1.9 | 113.6 1.7 | 97.7 3.0 100.5 2.0/ 105.5 3.3
YEVZLL L YS 285 > 240/ 89.6 1.6 | 91.9 2.3 | 82.0 0.9 8.5 3.4 8.1 2.1
T2V ANVEFEY 293 > 141) 111.0 2.6 | 106.0 2.0 | 100.9 1.8 106.6 2.0 | 100.5 3.5
Tz 278 > 109| 104.6 1.6 | 104.4 0.4} 94.4 2.0 100.8 1.6| 96.6 3.9
7xv b=} 274 > 121 96.3 4.7 110.0 1.6 | 98.0 0.4] 99.0 0.7 104.1 3.4
Txyn b=} 225 > 119| 100.9 3.2 | 101.2 0.8 | 88.9 26! 94.1 3.2| 63.1 2.4
Tzy7 wn My 265 > 210) 104.2 4.8 | 114.9 8.0 | 105.4 9.6 | 104.5 12.1 | 87.4 18.5
vZin 243 > 144 100.8 7.2 | 90.6 4.6 855 23| 90.0 23| 90.3 3.8
VAR By s 286 > 202( 111.4 2.7 | 116.4 1.6 | 102.2 2.2 |112.0 2.4 | 110.2 2.9
AR AR5 SN 208 > 98 96.3 6.4 94.2 6.1 92.0 42| 95.8 22! 87.3 5.0
VAVAR'YE AV 172 > 115 90.3 80| 90.9 10.1 | 78.5 4.4 | 80.5 11.0 | 78.2 2.4
TVTIIE VA 320 > 183 109.1 10.7 | 113.7 3.0 ! 100.9 1.3 | 111.7 2.3 106.0 4.0
T2ty - 340 > 108 102.6 2.0 | 101.9 1.3 | 94.7 0.9 95.0 1.5 96.9 1.6
Ty bY =) 199 > 107 102.2 2.3 [ 104.0 0.8 | 92.6 2.1} 104.1 50! 81.6 7.6




#2 BERNE-GC/MS/MSIEIZ L AR E (i x)

MRM B (%) 0=3 \
kS Ay Fe Y L&A =Ty RULVIY
EBAAVQ/)| EHy OV | FEH cV | FH V| FH oV | EH oy
TVIT 173 > 145] 117.0 5.4 | 116.4 0.3 | 106.1 1.4 { 109.4 1.6 | 110.6 2.5
AL S 250 > 2001 100.4 1.0 | 102.4 2.2 | 885 1.7| 94.8 2.3 | 91.1 4.1
7 eyiby 283 > 96 99.4 9.3 |105.6 42| 93.3 42| 948 1.9 988 0.9
7" v tHA 309 > 239] 80.0 4.1 | 82.7 3.9 73.9 1.2 747 38| T1.7 3.8
7" an" kA 304 > 220] 107.2 1.8 109.4 1.7 | 101.6 0.8 | 105.5 1.0 | 102.7 2.4
VARTAR SN 173 > 109 105.9 9.2 | 105.8 2.1 | 95.5 0.3 | 99.6 0.9 | 101.8 0.7
VARYETL Y 339 > 269] 88.8 4.4 | 94.8 23| 91.6 41| 91.4 28| 8.3 L6
VACEYAL AN 232 > 176 111.8 4.7 | 107.3 0.6 | 96.4 5.5 99.8 25| 97.3 4.9
7°uE7 ut’ b-p 341 > 155 80.2 3.9 | 8.6 0.9 | 742 0.7 78.4 3.2| 782 L7
7 0EER (77 nERRAFY) 331 > 286| 87.8 2.6 ! 91.8 1.0| 79.8 25| 8.1 28| 82.7 1.2
N VAN 183 > 168/ 79.1 10.0 | 850 2.5| 78.1 2.6 | 80.7 47 62.1 6.6
A vaty - 248 > 157/ 67.8 6.6 | 65.3 3.5| 61.2 2.1 | 61.7 1.8, 58.9 3.1
N R 252 > 162] 88.4 9.2 | 88.8 3.8 783 40| 954 3.5 8.8 3.0
AYINT)Y 292 > 206 101.0 2.9 | 102.4 2.7 | 88.5 3.2 | 89.6 2.7| 93.4 2.2
Huy 182 > 111 104.6 1.6 | 111.6 0.2 | 101.6 0.4 | 104.9 0.8 | 107.2 2.2
FAFTE -} 195 > 103| 113.3 3.6 | 110.2 2.3 | 102.3 2.1 | 102.2 2.4 | 103.5 4.0
w7730 264 > 127| 102.3 5.6 | 108.9 4.9 | 104.1 3.7 | 103.5 85| 56.3 20.7
FRAy b 160 > 771 70.2 11.3 | 106.4 0.7 | 95.8 1.0 | 98.8 2.7 | 10l.5 0.5
FYFYe 246 > 109 91.8 1.5 | 96.4 29| 847 35| 8.9 32! 83.3 3.0
wWEFEY 125 > 93| 65.9 14.3 | 78.4 2.1 | 68.0 3.51 746 45| 77.6 5.6
Y 121 > 65| 96.0 4.4 | 99.4 0.7| 86.4 52| 91.2 33| 91.0 2.3
KTb .V 173 > 99| 104.6 2.6 | 119.5 1.4 | 107.8 2.3 | 109.8 1.3 | 112.3 1.9
NEyAr = 179 > 125/ 98.8 4.1 | 98.1 1.8 | 91.4 3.0| 90.8 2.9| 950 23
AN b 131 > 86| 107.7 12.6 | 113.1 3.5 | 101.0 3.5 102.7 3.6 | 104.9 1.3
FIYRR 208 > 93} 100.3 3.6 | 106.4 0.2 | 90.1 52| 91.8 59 92.3 3.5
A 145 > 58| 87.6 2.0 | 114.5 2.0 | 103.8 1.4 | 103.3 2.0 | 108.4 2.8
AT VAR 192 > 127| 106.5 4.5 | 109.6 2.8 | 91.5 3.3 | 97.4 2.4| 99.5 1.4
£)Ju A 192 > 127| 80.2 10.4 | 97.4 3.2 | 80.1 3.0! 841 2.4| 8.7 82
)X} 187 > 98/ 72.9 56| 67.6 85| 556 3.7| 62.2 85| 558 9.2
=3 WIEIN R RER

P TyERE| 712V XY L&A =Vry Ry
I HE% % HE% % HEEE % EEH % EEHK %
TO%ART 12 8 11 7 19 13 15 10 19 13
135 5 B AL -GC/MS/MS%| 70~120% 131 89 133 90 126 85 130 88 127 86

120%#8 5 3 4 3 3 2 3 2 2
T0%RT5 25 17 14 20 14 25 17 13 9
EEE 70~120% 120 81 132 89 128 86 123 83 133 90
120%#8 3 2 2 1 0 0 0 o0 2 1




KIBBNTBIT BT EA TN T T A NVADSFELERRE (F—H)

Investigation of influenza viruses in swine population in Ibaraki Prefecture (First report)
B FRHFE (Ll B [

1. U ®HIZ

A TN TA NG FEBLIENE RERLSEOBMEEEL LTBY ZOHE
FRITLIHICDTD (1,2 ) RUANVARFTAINI I VA LRRHZE L, —&¥8H negative
strand RNA #&GEIE#HRE LTS, PB1, PB2, PA, NP, M, NS1, NS2, /RIEREER. /17
= —FPOHSEBHEMELEFEI—RKLTWS (1, 2), ZTORTERUANVZADHFRES
BETACHTZVELSHLEERINTE -0 KRMEKEESE  ( heamagglutinin, HA ), /
A I=4—+¥ ( nueraminidase, NA ) &LFHIND ZODIERMESF L RIETHDH, ZHb
DODHREFEHEIZOWTHRTAZOORBRITIR L EENICITPNTEY  ( Heamaggulutinin
inhibition test, Neuraminidase inhibition test ), XV A L ADBREIZBNTIEA—Y Ky 7
AL DTHD (3), AR HAE 16 OFEAIN, NAIZ 9 OEANFELTERY, B ki
W DFAZE DRI ;Dﬂkkﬁwrﬁﬁﬂﬁﬂiﬁé LiTie s,

ZhonER, fFRC HA KB LU OIERICHFRERIEESND  ( Genetic drift, VWD
INER ) ZOBRENRFEEL Vo TEWEEARRZBWTARY A VADTATHR LGN SRR D
—2¢BoTND, ZITWIRFEER L IIBEEROFRFIIRET 2257 — (BEOE
B K& AL ) THY, ThHPRERTEHELY RFFEEEZFOUVA NV ARFIELN TN,
Z L CABROGRBEHEBICRM SN WEEE b OLOMREICERAO P TREMELRET S
VRO T ZEMTATIRERL TV D LEEZ RTINS, Z 2 THRES NI BEEFR
(BT OFR-BREKFO= 7 — X (5 FO) ELEELWOMELTREAT L Z LBHKD,
—flE LT, A VIV UALNA HA 5FOEEEIZIABOER D FDZNIZEST
( ARICIZ HABGETFIIFEELRY, &0, I 2 TOUBMRIT RS TEEL
TW5 ) 107FERNZ ERHALNE RS TND, —HBUTIZHBTE RV, 50 RT R
Y5 & ABMPB—RBEPPOTERT DL AR VTNV T TANVRATTETR>TOWT
TLEHIEWVWIZETHD, FEABROL S IRV AN RTEEFHRE LT 8 BEOELTFZ
BELTWAN, BEORZRDIEHDO VA NVARERIIEENERRET 5 L 8FBED S b oh
BANEDL S THERUVANARFELE L TERINDIBELLERIND, ThERER
( Genetic shift ) ¢FERZE L H AN, NEROBAERTRERTUEMEOZREBEZIDZ &
EREREELEZLLH D,

KT ANZIREEBLEOWREEZ L D2 L bHABRBDO X S I AR b REEEZRFD, BF
NEWNMEBR L7 3EOXHIT ( Pandemic ) EZNENASL VAR ( HIN1 ), TV7
B ( H2N2 ), ZLCEHRIS ( H3N2 ) LI TWD, EEFRI>7-FF L L
Tix, 1997 ECFEHBCTRELEBERRE L S5 HENL B YA VADAF~DRBES ( 4 ),

72 2003 M LB R FAEE HTVBR M LEIIRIT BRI T A )L A DREETDRICH L
WETTH D,



ABFICB T2 2 6 BEENZ DT 2TITORE 2> TNDDE, BMOHFE» S L5 &
NTEbDOTHIEREARFERIZEVALDIZ RS2 TWE, FTHT BRI REITRE W
LD EEZEDEBIRNERNE, 1918 FED AL VEAFNIT X DRIFE TH 727 A L AR
ABIOFIZERA > TEIL LD TH D EDRMNRE TE—EHOTHY (1, 5), 1968 FOFE
HERICBE L Cide NIEZHEOHBZTANVAE NV ERO VANV ADOBLRFIRHE LI-EER
H¥k=tDTH D ( BEFHES Gene Reassortment ) W HIZEZNBEINTWHE (6),
FE BFERREPEITLTOVAMICOE hOENERLFIREL2F DT FHEDA 7o W
DANARGEESNEFLFEEL (7)., COBGFHEEDERLRSTZONT X DENT
HHEENTVWSE ( WbWw?d mixing vessel ), 72, ZHIZEEL CTTZDERNIZBWTH
BFHRDOVANANEESEZEZTRRENL TR T28ELHD (8,9), oM, 720K
ERNMRIZE FEBIO NI BN ZONTRORREFE TS S &\ D BZ2H 72 ATREME S
RENTWD (13 ), FEHEUICEAEE T A NV ADFKEPERSNPEFRET CiTe b,
TH, L TR OEZFPYBIICBD GEWERZ R OOAEFEEZEATNE EWNWIEERD
D, ZOZERFRTA N ZAOHBEIZEDL > TWHEDTIHENHE b EbR (10), FiokKy A
NARFREDEREZED TVOIHIRTHLH 5, EEVNBEMIZOMEINT-LEH, REFV T
NO=ZFNEERFARCEREBEATVWAIERPBECTENR Y IRELYENEMNATETHSD
LRz, ,

TEERTDBA LV TNZ T OANVAOREE, 7 AU BIZEITE HINL B Y4 L 204558
HE (11) BDEATHY., ThEROVITHEL RBEN SN TRz, BEBRO T Z 2B
TIZZFEIZ HINT, H3N2, £ L TAOEFITIEH 528 HIN2 ( 12,13 ) OS5HBER I TN S,
ARIZBIT 20MEIN0 TR L E X b, B FRETORBR? OIS~ DERELRFHE b
BIUOTEHETHD L DFERPBFBONTEY REBRZBWTUI N VANV ZAOELBFNTA
NV ARLF TR - TO D FHLIE G TRy, S —r v S KEETH RERIC HINT, H3N2,
ZL T HIN2B Y A NVAPERSNTWS ( EOMOER SHERIN TV DIBBDTHRT—
ATHD ) BRERDENL TV L2 BRI -oTEY, BRBELRFO—HBN N VA NVAEKTHS
ENPELNTOAIERHUTHD (14,15,16 ), /o, T HOMIE TIIRAETHIER 1
fEsfEnTnadeansd (17), 2o EnbIa—a v XKEIIBWTII N7 X/
BT DERLRERTREPREZ > TNA I LIRBEN, & MITAVAOEELH B, 0
7 AV ARBEIZBWTHEFIZNY, 7%, 2L TE NIDOUA NV RADOKZHERLETEY
(18) . BIRLEZZFORERIBERINZFABEETS (19), ZhbDnZ ehnb, B
A TNT o FTA N ADHFICEB N THREHTHRD TER L 1230 MThbh T L&
ZTRWEAS, £l KEOF DAL T Circulate TH DA BT, MOKEETRENPHESRINS
Blbdoel, MBIZBAZRY (20), BRIZBOWTHLEVERINOOHESNEZ B Z &
T EZOND I L ThHD, £, BAO=T MY CRELEGBEREME NI ATz
FUANZOFE R THEVEARICEELRZPSZERO A VAR NDOA->TERT LB,
LLFEORLTHDL, Lo TTZIIBITIERVANVAOEREZRETHZLICEVE bR
WEDEIREFATDTANVAPMBEALTL 0EEMBED Z EMNHHFTE, Z 0B ATBY
TBOTENTHILELLND,



2. Xt ROk
1) HREREUA R

AEHEII TR 1THE4 AL 183 AL L,
2) HEUREB X U“ﬁéﬂﬂjﬂf

BADLEHIITERINZROBEL D BERELRAVWTHREZER L. Zh2BEE»
Minimum essential medium (MEM)A Y OFREBREIZHER L, %+ 2 #a~0#EEE T 4°C.,
tH L iZ—80CITRE LT,
3) {EAfMk

RIEDEEEIZ- OV TiE, Matin-Derby-Canine-Kidney (MDCK)#ifE % AV T4 -7z, MDCK
AERRIX MEM 12 10%4B61RM¥E,. 2mM L7V 20, £ L THAWERZMAZ - S DL ERRK
&ELTHEM L7,
4)  BRELESE

TANABEEFAOREME LT, MEMIZ 2mM L-Z 44 X >, 10mM HEPES, 1% BSA. 10
pgml NV FL v ZLUTHAWEEMAT-bOEER L, BERELEE Lz MDCK #fIcR
HEEE L, shd LesEa Nz T 5% CO: TTHET S LT, KB MBEMEREEITV.
MIREHSROFELBE LT,

3. R
Rk 179 4 AD 184 3 A ORIZ, 455 BIKDRBIER VK2R L. MDCK #ifaic#s
HMLUMRENEDREZEE L, 2 TORBIZBWTHREEDRIZFZD bhlhroTz,

4. HE

ATV FTANVABRHD THBES N TH S0 Y OFEEIEIB L. ZIICEOEEA
RONEBIND L OICeoTe, —FHE4x OEBICEE L-EFI T, #FE0OHRITHOELNSM
BEREFNHRETIZL T 7 F UEREL TV AERET LN, ER N HDOELT TIIR
< AIZ b 77 FECFR R R OBRERIBIT S VA NV ADWREHET ZDI—FZE->TN5
DITHNHENVEETH DL LER D, b DHRILEEHAEE TITHLNLTWD LD TH B,
TEEERE REBOIERD EESHRRRECOLRYANVADOSBE - REEITX RV EE L, 56
%7513 Matin - Darby - Canine - Kidney Cell (MDCK #if2 ) #HWAREBFRENICEBASH
BT ZPODA L TNT T TANADHE - BEERS T2, A LEF LV AG 455 RIKEER
B L CATRORBEEIT o728, CPEBHEOL DX 0 & 720, SESDABEICBNTIZT ZH
SOAYTNT Y TANADGHE - FIEERS Ligh o7z, BERE UTIREEN DT &7
TEEPEBZDONDD ML TRHELZIT) Z L TUANADOGBEI A FRETIX RV )
BB TND, S RIIDHEINDETHA I VA NVR L HIBICEFEEREFOF 41 HELND
MmiEZ AW T ORBREZEICL TREOHAERBRICOVWTEZ L . BIZRRTHRITLTWS Y
FUANALE FEDBERICOVTHEY T TREZIT> THEWVEE LTS,

5. ERR)



KBEIZBWTERICEHENIBEN LD YA N ASEEARL D EHN T . ER 1TE 4 AND 18
£ 3 AORMIZ, §F 455 BRIEOKREIER WK 2RI L, MDCK Mz #5E LIS t4h 8 & 2 5%
L7z, FIEMDREZ RO RIEIIFEE LR o120, 3R L THRESI1TO 2 & T4 g B %

BAHRBDEEZD,
6. B IR
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BB 4 VARBPIEDGREINE, RUOAELEICETIHAE — 1 —
BETRES B B

1. Ui

BRERVBEE BTV R RE) OEMRRAEGFC, 2y 4V A . Norovirus, Lh
FNVRKHRETIZENTHLEL RKAE LTS, BETIE., /oy VADORAEKLE
EfCbEMEmICH Y, Elbts, Pz x 248, BRAOOLZRBERE. F
HICBITHEEEDEML TS, FHIRE LT IF U5, BREZWELREZR
FELTWRW, 5%, BEAEEEOENLE X Th NV SRYE DR % ORFH
VEEINBS,

NV iZ. RNA 7 4 /L AT, genogroup IZBWT, GI ~GVIZHZ T bbb, EIZGIH
E MIBETS, ZOXHICEBRTREETIIMBITINTNEIN, REBEBERESTETE
L9, 2D in vitro TO NV OEBRBEBELRAIETH Y, BEMNRREE DL LT
W22, oz i, NV OHBERELZBHO—D2& LT, BEMIRLE 25 Miatko
BISE, TANADRERE, REERREDBREA D=L (T4 VAEZMWE) ORNPD
FAEETHZ LT Lz, BT, VA NVAREROMEEELRET 2 HFIEETRF L.
MIAEEOREEEHEITHZ LK, n vitro ZBIT 3V A VABRREDEEL TS
TIENFRETHY, BHNRBEE~DEERTETHD, BIEEOREICAL T,
FAEENRET D & FICRAETIHBEZEZEEIIWVRZ(DQ), MEEERARICEFRTIE
BLLT, TR—VR, 2 bary RUTOEREMDOIET. ROBE B L C1EHERE
WCEETAEEAZTOND, BETH/MAEA LR (LFERRAFMLVR) bEELT
WBEZEZBENTWVWAE)G), LLEDZ L 2ERIT, V4 VAREBIC K D MIaMESE OZENE
LT, TRF—VR, S b RY 7TOBEENMN, MMIEX L RAERET L,

2. BN RUOFIE
1) MR - R

HHR 4 BE 2
CRFK (k3 ) vy 4 vATE FHERD) DMEM+FBS10% | COz 5% ; 37°C
MDCKU Y7z 94 vAfE EHAR) MEM+FBS10% | CO:z 5% ; 37C
Caco-2(t b KRG HEIR) , MEM+FBS20% | CO:z 5% ; 37C
HepG2(t T g # i) MEM+FBS10% | CO2 5% ; 37C
+NEAA1%
WMRIEHMACEE BB L) | DMEM+FBS10% | CO2 5% ; 37°C

2) HMREREERIE S E
74 VARRRIC L AHAEE (TR ARYEY) 2ERICLY ATHIZRASYE, Iin
vitro COBRIEEEZBRITT 5, BEARERABEFEXTRO 2EE LT 5,

@DO0OHBBE 2wellchamber IZHIFIETE (4X10%)
! ,
1BH MBEEER?BZT (H2020.5% 154 37C 5%C0O2 FTA »F aX— 1)
!
.ﬁm%%ﬂﬂﬁﬁ



!
Hoechst33258, & L < i% DiBACs(4)#shn
!
37°C 5%C0z FTI1545~304A »F =_—h
!
i, SEOLBEMECEESA L —V—HERE) TEE (BERY
i. FACS CHIE

@O0HBEB 2wellchamber |ZHIERE (4X109)
I
1BE ®EmES#ICcH

!

ER-Tracher % #/0
!

37C 5%C0z FTTI1545~3053A > F a~—}
!

e
!

MlaEELBZ T (He020.5% 15 55 37C 5%CO2 FTA »F =2~—1})
!

i. BEYEME (KESV—V—EKE) B8 (BFERY)

ii. FACS THIE

I. 7R =V RBIE
REHE: O
TED a.~c. 3SBADAE LK
a.Hoechest33258 Solution (DOJINDO):fh#2 i & : 360~370nm ; WINH K 420nm~
b.DAPI Solution (DOJINDO) :fh## & : 360~370nm ; WK K 420nm~
c.Propidium iodide(BD):Ehi2 ¥ & : 520~550nm ; RN & : 580nm~

O. /pafs (BUF ER) R b L RAHEIE
BIERE : @
TERED a.OREZ KRt
a.ER-Tracker(Molecular Probes):fh#Z i & 430~640nm

m. X b= )7 OBEEMRIE
REGE: O
TRD a.~b. 2FEEDOHEEZRF
a.Mito-Red(DOJINDO):Bh ¥ & : 560~580nm
b.DiBAC4(3)(DOJINDO)-FhEE i & : 488nm(Ar L —%—)

I. TRMVRAPEEZONT, SEOREL IR LAFER, EHESTEOER I
EEEA L2V BRI o T, BSEEE O EIL, NIH (National Institute of Health)
B Y 7 FOFIHIZ L D EE/R URE L7, BIERERIZ, Fig.l WRER2 X512, E¥



22 #IRALZ Hoechst33258 2 RN L7234 (Control-Hoechst33258) . HzO: DRI TREE %
B L7=HE (Hoechstd33258) DN E L EFHMAIZ PI %M L75ES (Control-PI),
HeO: DM THEESZBZLEEES (PD) O 2BBICBWTERRRWI L LY, BIET
bV, FREIBE THDZ LY %EEE L., Hoechst33258 Solution 23 & CTH 5 & ¥
Wri7z, L22L., FACS DHIEKE#ZEIZANT-HA. Propidium iodide (BLF PI) @
FERANKRE CTHoT=, L EL D, BEMET CRIET 5454 . Hoechst33258 i L, FACS
WWBWTIEPIZERTAOZIENRETHLIENHALNE RS T,

O. ERAMLVARABEIEETHAD, ER 220806 L TRFHICBIET I LW 22 E
BRE L TRETLEE, X7 F—EAL W) HFIELEBRE Lz, X7 —EAX, 30%< b
WOEBAET, N7 F—EHAL LTIHBHNERTHY ., #HRH 2~3EIIEBFAETH
272, ER-Tracker (3, BEA RN 1~4 B OHEMERET 0% E HAEEBDETHEL,
BIRTOIDIC+0RERE L5 EBNTRETHIB, HIRITRAEEE WV A~ A FRT
Holz, FEIE, ER DHIREEIZBITAHREEZERE L THERE LD T, &M T,
RERATRE 2Ry # —E A Tid7e <, 5 T, Zffi7e ER-Tracker #BIRT 2 &Iz LTz,
FACS {28 W Tix, DAPI, Hoechst33258 LRI DOERTHHZ & LV, HIEDOHMESIZ
RiIFBEVWIBERIZR -T2, o, REBEOERE T TR, BRICLABEFHELEZRB D
DIZHKRBTHDIZ ENALNE ST,

M. I hay RYTOREMBAEETHLID. LEDH 5P 05 EEHE L. Mito-Red,
DiBAC/3) 2 #5t L7z, BT LR E, Figl IR &EN 5 X D2, E¥HIRIZ Mito-Red #
WM L7234 (Control-Mito-Red) . HaO: DM TCEELZ B Z L72HEE (Mito-Red) & 1E
HHAIZ DiBACJ(3) 2 HN L4 (Control- DIBAC4(3)). H20: DRI TEEL2BZ L
WML7-854 (DIBAC4(3)) D 2BOMTHERIIRL, FACSHIEIIBWTHRAIEEE
PEELTH, 2ELEDIZERET o, T bary FITOREEMBIEICBLTX, £b
LOREEZFA L THLBERNEVWIFERIZR -T2,

BREORR, RENLZMTHY, BHETHD I &, HRFTELHLHEME. FACS D 2
R CETCEDLILNARETHD, . BREN DD L LY TRV ADORA,
ERAMLVADFEA, I bar NI TOEEBMNOETERIETAZ EICLY, MEEZD
HAEZHAEICL, BREMCBETAIZLNTRTHDZEPBELNC o1,

T RESEFE . SEIRE LEHREEREOREIEIL, FLY 4 VATEEO WA,
DA NVAREERER, T ANABREA D = X LAORBLOREIISAFA LTV S,

Fig.1 #IRBEERIELEE

100
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AEEFER
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(1) Rebamipide Significantly Inhibits Indomethacin-Induced Mitochondrial Damage,
Lipid Peroxidation, and Apotosis in Gastric Epithelial RGM-1 Cells.
Nagano Y,et al. Dig Dis Sci,2005 Oct.

(2) Biological effects of anthocyanin from the purple sweet potato extracts on the
primary culture cell lines originated the Japanese Sika deer in vitro.
Shirai M, et al. Japan Health Association,2006 Apr.

(3) ER Stress Signaling and the BCL-2 Family of Proteins : From Adaptation to
rreversible Cellular Damage.Heta CA. Antioxid Redox Signal, 2007 Sep.

(4) Hepatitis C virus core trigger apoptosis in liver cells by inducing ER stress and ER
calcium depletion. Benali-Furet NL, et al. Oncogene, 2005 Jul.
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Development of Simple Method for Functional Screening of Agricultural Products and Its

Application to Vegetables and Fruits produced in Ibaraki Prefecture

Seiichi UENO
(Ibaraki Prefectural Institute of Public Health)

il

e

T, BRORMEOREMITIL, MERFRNE, bk, SEREEO LS el ra3
DHERADPEEEEND ZEPPLPICEN, INLEBBHICERT 2 EBELZIILDETS
ZL DRIFOBERLTFHITESIDEBX DND L DR Y, ZDX I REEMNET B
HEMEY, BREMOEBEE=—IAPEEIF, TOREL2MTI L CTEERBIEL ENY, KB
WBWTY, WEERSZEP LRNEBREYORMMEELEELZBR L TWARRICH S,
Z T, BREDOBREEZTERFER OHRBICEOE» SHEICTEMET 520D R J—= )
EEREI LT,

BEYWONERFEEEZRET D HEL L UL, SEEELRFENRESNTVASD, Anes B
BRERWEHFERE L LK AVWLRTWAEY, —%, BxMBEIZHE L7z Spore rec-assay % F|f
LEMERFEEDOR T J—= 7Y 1%, Anes RER L 0 b RBRBEREROHENEETH S
EWVIRMERT D, £ZT, ZOFERRNEREMORERFEERAEICEATS Z Lz LT,
F7o, PIEBBLEMOFEE L LT, REMIEEH 2 WIEZNESTeEE (Wi, EERED L8
BYWEZBRERM L2605 L, BEOFECEBELOBRELZHET 2 EBROBRALEDLREIZLY,
fx7pin vitro FCORERBEINTNEY, KBTI, £RREE AV HBERRE2F A
LTCREDORBILEEZ2EEICR 7 ) —= 0 7T 5 FIEICO W TRE L=,

KERST1E
1. A3
P RIFRIEVERIE AR

RRIFEER  ERFRE LT, FfXMMERINY v 7 -P-1 (Trp-P-1), & =ruFx, Y -1-F
¥R (ANQO), N-AFAV-N —=buaN-=hrYI77=U0 MNG) RO 2-TI /)7 b7
£ (2-AA) Z AV, Trp-P-1, 4-NQO K U'MNNG IZIRE B RIKIZ, 2-AA X DMSO IC¥AfE L, Fh ¥
#1325, 19.5, 3,250 RUF50 p g/ml & L7z,

Z v MEFH# S-9 : ICN Pharmaceutical, Inc. #i

ZOMORER CREE, FIROBRLE RV,
FECIEERIE ARE

70 Y — LRRE  LwTee O » N =V FFI 7 0y — A% 0. IM ) > ERERMEIE (NaHPO,/




KH:POs, pH7.4) T 1.5mg # /378 /ml BBIR E LT,

ADP, EDTA-Fe®, NADPH, 2- FA4 /S v —/VEE (TBA), 1,1,3,3-T b T = h¥Fua/v : fn
a8
-

REBZERAEVZF—THEHELEZTFY, B—<, Lyay, 71, HERVRXOEFLEER
I b DIEREERRICE L,

3. AMBRIAHROF
3—1 HEEEFEEN

AREREEORM : v—<, Lray, 7Y ROXFEIAERE (K, BEERVWZL0) 23%
P=THEVFTA A LT, 7 RVIZOWTIEREREOM, RAWEOREIICSH Lzb DIz
WTHREDFTA A LT, £z, EEI/NBEHE THERIRIZ L, Trp-P-1, 4-NQO, MNNG (¢t
TORERFEERBROGEITIE, A0 U723k} 2. 6 IWIRERERIAKZMA 1oml & URBHRK &
L, 2-AA DFEITIT, AL L7308 2. 5g ISR RUK M2 bml & L7z b 02 RENRK & LTz,

BRIE & Ot B O « Trp-P-1, 4-NQO, MNNG 2T 2 ERFEEMERBROBEESICIE, R
BHREE (1. 25ml) B RFRIKR (0.05ml) M 726DERIE, WERBRAK (1.25n]) (25 RERK
(0.05ml) AN & 726 D% LLESKTERIR & L, 2-AA DFAIZIE, BHEE (0. 5ml) (228 BREK (0. 5ml)
A T2 % D% KRR, DMSO0(0. 5ml) (ZZEEFVEK (0.5ml) %01 ESTIRIK & L,

3—-2 ik

ARERBEORAM : TRy (= VA ) ORELEEFEDF A X%, 700 X g RO9, 000 X g TF
NEN 10 pEELDBEL, TOEEZRENRK L Lz,

BRIBE R OB BRI DA : Aroclor1254 #FFEAIL Li=TF v MFI 7 v Y — ABRIEIK 0. 5ml %
FHieHBRE (10ml) [ZERY, FEURIR (50 ~ 100 p 1) 2MNZRIK, 7 vy — ABREBIEICRERE
ERIBEORERKERM U b O % LB Rk & Lz,

4. AERBRIEE
4—1 HNERFEEE

MERFIEHEOBREIX, BERY T TITRo7z, T7bb, B subtilis DEFARE (HI7 Rec’) &
U DNA #HL A #2 2 AE1E RE R IBKR (M45 Rec) ZNTN DM F % Kada HDOFED ICHECTHEL, B
BRI T2 X 107 12T /ml OBEBK & T 5, M5 KR OVHIT DBEFERBIKO0. Inl 2 ZFNFHHER
WOMmDTT7RAFy 7 rr—ile Y, REEEEOGEIZIIEICT v FEFIE S-9 % 0. Iml #M
L, B-2broth 23X (0.8%) :fti% 10ml MEXER LET 5, RIEKROSLEHRIRDO 40 1 1 ZZh
TIER 8m DEFRX— —F ¢ A7 \CRLAEE, REEEIEOBEEIZITIEIC Co-factor B
20 p 1 2HMN%, BYL LB TERY v — UHLEICOR S, Zh% 37°CT 20 BFREERE, ~2—
NR=FT 4 27 OEIVIZAECZABHIEHEOEX 2/ FATHEL, TEORX (1) »oHERFE
MM LTz, 728, ZORETIZEBITS Trp-P-1, 4-NQO, MNNG KR UF 2-AA D AEIT, N EFh 0.5,
0.03, 5 RNL u g/ T4 RZTHY, REDOFAEIT 10ng/disk Th B A, WHKK LB RIK &
H HIT DIRFER Y ¥ — L EICAFTHRIEFIZIZE A CRED Do Tz,

PERFENE (%) = 1 —S/M X 100 —— (1) '
M : LLEES BRI O M45Rec BRIZK 1T B ABHLEHEDOE S (mn)




S : BRIED M45Rec” BRIZB T B EBFHIEHOE X (mm)

4—2 PHiEB{eEE

BRIE B OVl o BRI (2 6t L 0. 06M ADP, 3mM EDTA-Fe ** % Tt 3mM NADPH AW % Z 1L Z 1 0. 5ml §°
ORI LBEE, 3TCOKBHTI0 MM rFa— T35, LRERKISKEEZEDIIKAL, £0O
0.5ml % % ¥ A LILERE (10ml) (23R Y, 1% 9 ABE% Sml ZANZ, 0.06% TBA I % 0. 5nl 7
Nt PR /KIS T 45 0@ T 5, A TESPIZEBETARAEAL, 7%/ —/ Uml) ZMZIE
EHT B, mDOOBE (3,000rpm, 104y) %%, 7%/ —VEERVBAEREEITR S, BIEER
535nm & 520nm D 2 » FI CHIE L, FDZE (Asss-s20) 2RO (KK 1), ZEHEL LT 10n mol/
ml OF FFx=bhFTaNy s AF ) —VEK (0.5m1) 2RV, EREFEHROBEEZITVHVEDOR

59 MFIZ vy —2BE%K (0.5ml) |
—> BRI OISR (50~10041)
—» 0.06M ADP (0.5 ml)
—» 3mM EDTA-Fe®* (0.5 ml)
—» 3mM NADPH (0.5 ml)
—» JEFN
K Fa~—F (37C, 30min.) |

> ki

RS (0.5 ml) |

—» 1% Y AR (83 ml)
—» 0.06% TBA (0.5 ml)
iz (HEBART, 45min.) |
=P K UK B KRS THERICER E THH
—» n-7' %/ —/L (4ml)
—> EE O (3 a)
—» EOAEE (3,000rpm, 5~10 43)
—» TX ) —VEE S
|&%E@UH’£ (E=Ass5mm — Aszomil

R 1 HBEMER7 V—= 7
SEEED BRI B OBt FRIE OB B L HE BE (TBAME : n mol MDA/mg #Z /7 E) %K, TH
DR (2) 2 DI LIEEZTE L7,
i biEtE (%) = (1 —B/A) X 100 ——— (2)
A B RRIE O TBA fE
B : fR¥& TBA &

SRR UELR

1. BREEBEYORZRFEREICDONT

ARBEEEY6 5 8 16 FEEE O Trp-P-1, 4-NQO, MNNG BN 2-AA 2+ AL R BEEMES, ki
3—1RM4 — 1 IKREFELAEFETHRELE (KD,

il



®1 RANEREDONERFEE

. TERFIEME"?
RED"! Trp-P-1*3  2-AA*¢  4-NQO*5 MNNG*s

7rY (B, EXE) RESE - + + -
RA - - - -

RE - +-++ - -

TRy (B, E2L) RESK - +++ - -
R - - - -

RE - +++ - -

TRy (=UF) RERE - + — —
A - - - =

RE - +++ - -

ey (BB, 7EXHE) - = - -
v—vr (BBHLEY) - - - -
vyar (Eril, EXE + +++ + +
vvay (RE) — +++ + +
7Y (HR, E¥XE - - +++ +
7Y (k) + + +++ +
7Y (A-07) ++ + +4++ -
g (KEXR) + + +++ +
x% (AR, TEXME) &BW - - - -
= - - - -

FF (FROT) L= - - - -
S - - - -

T (RRED) L= - - - -
% - +++ - -

Fx (B 15) ®an - - + -
3 - +++ - -

X (—AFKR) L=kl - - + -
& & - - = -

* 1 : & ; 10mg/disk
* 20— 80%LAT, +;80%BlE, ++;T0%LLk, +4+ ; 90%Eh L

* 3 : 3-amino-1,4-dimethyl-5 H-pyridol4,3-Blindole (0.5 1 g/disk)
* 4 : 2-aminoanthracene (1 g/disk)

% 5 : 4-nitroquinoline-1-oxide (0.03 1 g/disk )

% 6 : N-methyl-N’ -nitro- Mnitrosoguanidine (5 u g/disk)

ZORDPOALPREIIZ, TRVICEL TR, ERECERRUH HES (BRLEIKE, <V
) ORERE L REWIC 2-M TR ARERFERARD b, LHLANSD, RAMICE
EENRDOONRNZ EMD, 7 RVORERFEEHIIRKICERTEEEX LN, 2019,
VA VERELEEZFATIRGEOETELRTAZILEDTESVADL I RRINET Py 28R
THRIENT FUEBENINEREDE L EANICBR Y ALESLRFEEELONS, 7 Vizon
T, ERE (BR) L0 LHLE (HIERTA-0T) OFNLVEL OEREIZH LIEEER L,
PIEITRBRICHE L 4BOERFEE TS, AT IX3EOLERFICK LIEME R L, &k
DL (FRRE) T4BOLERFLTCERER L, Lya idERE (BrE) RO
E(RE) &b 2-AA, 4-NQO R UNMNNG iZxt LIEMERTRD b=, B&EICIE Trp-P-1 IC13 51E
TR DN oTe, FFIXSTEETRIT LAY, HRBEOCEN 1 5L —AKRREOERZEIZ
2-AA R° 4-NQO IZxH T AIEMENED bhiz, 2B, P—< i, EXE (ABE), HFAE (EEL



ED) ELHEBRICE L 4BOERFICKHT 2ERETRD R0 7,
2. v MF I av—LERC B LRBROMRE
2—1 BR{LOEZEORE
AERETNVROTBICRRBRIZB N T, BB LOEZE L TROKET—X FRT > MFI o
Y—LERANLNREY, LaL, TROAFRBORBIIERTHDZ L b, R TIIHRD
Ty MNFI /vy —L %2R A LEmBCRRERET LT,
F2F, I/ oy —s3HA1OFECELTRELIEEDT Z /) —VEORNE % JIE
LR THDIN, EEB THRLEWEEZ R L, £ T, Aroclori254 #3558 A& L7z Sprague-
Dawley 7 v hOFFI 70 Yy — 25 BBLOEE L LTHWSZ LT LT,

£2 HELLTOFIIZn)/—2b0Rs

£H EULY/E FHEA WHE (Ags5-5020)
A Sprague-Dawley rat L 0.010
B n Aroclor 1254 0.060
C n 3-Methylcholanthrene 0.014
D n B -Naphtoflavone 0.017
E Fischer 344 rat L 0.007
F

Wister rat =L 0.007

2 —2 BELFHERMFOBE

—fRIZ, Ty M7y —bERAWERBEERRICBWLTE, 270y —ABEBRKIZ 0. 021
ADP, 1mM EDTA-Fe®' BTN ImM NADPH Z#¥RANIL, 30 fA V¥ a_— 332 Lick v EEiBEEL
RISBIT2b 5%, £ T, Aroclorl254 2FEHRN L LizTy MFI /7 n Y —L%HHE L LTH|
AT 3B0InbiBBEHENEORBREZRE L,

#31%, HRX 1 ORBREBIED 5 5 ADP, EDTA-Fe ®" Jo TN NADPH JE & % &3R5S H#HHEL L TO0.5
~3fEETEESHIZBOTE ) —NVEORNELZPE LR TH DD, BRIFEDEORE
OLEFIZHENFOMTEM LU, 2T, BBLOFTRICIIMEREL D SFREOBHVERE AWV
5 el LT,

%3 SUSHIBEOR

RERE WHE (Asss—520)
PESRIED 12 15 0.01

(30 0.06
PESHIED 2 1% 0.11
PERIED 3 1% 0.14

* ADP:0.02M, EDTA-Fe®” : 1mM, NADPH : 1lmM

2—3 FEIABRDEH
UEFORERRIVES LI-EBRFE4 2027V —=0 LY, 7Ry (= F) o



BALEMEZRAE Lz, FORBRER LI LE, 700 X g HT¥9,000 X g EIEESY & & HERLE

x4 7 FUOHREBRLENK

O TBAE LB biE
(nmol MDA/mg # /%7 &) (%)
L 31.7 —
700Xg B1E, 50ul 16.8 47.0
700Xg EyE, 100uxl 8.8 72.2
9,000xXg k&, 50ul 21.6 31.9
9,000xg ki&, 100u1 13.9 56.2

H2BHHR, 9,000 X g EFELY b 700 X g LEICBNTRVERERLE, 2T, Kic, =
D700 X g EIFEZKEKRT20%ERE LEEIKE LTV X1 » AMBBICERS Y, £EN
MELEEICTT 57 RY (U 4) OPREZAE L, BEERI2EERL, 7 KU HHIKER
BRUKEKRDLOX BN ZW O, Bk OMIZIT 5 TBAEE 4 — 2 DHIEITE L TH
ELl, TOMRERSIORLER, FFCIHEBREEO BAESHBEOZTRLY bIEEETRL, I
HIBERL &b 2 RSB bR, THICH L, BRUB T, BHREE L TREEO TBA HICIE
EALHERRD bhehol,

&5 <UREEDO TBAE
TBA & (nmol MDA/g)*

ER1 EBR2
JiFhig R Mgk ik FFfi B Ik i
xf R EE 210 414 1,141 218 478 1,127
®E58 181 423 912 168 468 1,156

X n=5

TDEOIE, BEDTy MFIZ U Y- ML BTEBRBREETRE LAR Y U —= 2
&0, TRY (vUA) ORBCEEEZEBHICTHET 5 - LA TEX -, AEIZTy MNFI 2 1
Y — AOTRESEM B LB LR PHEETH LMD, Br ORB~OEAMNTEE
Ez25h5, ‘

i

]

BEYOBEME LN ERRER OB CEOE D LFMET 220D H R 7V —=1 J ks Bt
L7, ZEOREER, BaMBFEIZHF LTz Spore rec-assay ZFIR LA 7 ) —= 2z kb, B
EREVMOHERFIEEZ HELRBECREICHET 2 N TE L, £, BEDOHB{LEYE
FHliiEE LT, MROI 7 n Y —b2F A L@@ R 7 ) —= 0 FERH#S LT,



X

1)
2)
3)
4)
5)
6)
7)

8)
9)

[

BHEITHEE : “MERRE - IEPAME L TORRE" , #HktL, FHE, 1995, p.2
BT BEBIOEZE, 76, 3(2001)

KEBEREZ : BRI, 42, 728(1995)

EHITHR: “ERER - MESAME L TOREE" , #Eikt, FER, 1995, p.419-444
Ueno S., Aoki K., Ishizaki M. :J. Health Sci., 46, 29(2000)

TGRS, BB &4 L BE%, 28, 18(1993)

Kada, T., Hirano, K., Shirasu, Y.: “Chemical Mutagens Vol. 6” {(ed. by de Serres, F.
J., Hollaender, A. )pp. 149-173(1980)Plenum Pub., New York

CHMR, EHEBXRE: “BBRIEEERE" , EEEHRKR, HE, 1983, p.84-85
JERER: “ RSTOAFREERSMENRE” , F2HREV ¥ —, ERE, 199, p. 17-19



BAE F IR EXP R



FFHEREE(MCA-RH77TTTBAE T v MBI 5B 2 VAT a— ) LIE®D

FKIEA B = XAZDONWT

OFXZ%

¥, Limit (KBREEMER &ETHEZER)

Wi W, # b IR, EREE] RERFERZERAMBERENER MR

(QE:S)|

FF#IMARE D paraneoplastic syndrome & LT, &=
L A7 o —)L (CHOL) IERF b TV 5D, TERLH
W &N FAEWER: CHOL DERL, W, BALHEE
BRCESNT, 7y MTHIRET TV TOR CHOL fu
EREA N = X DI OWTHEE LT,

(i)

7w bOETIZ McA-RHT777 # % 4x10°{ERBAE L, 4
BRRICATE, B mKEERLEL, X7a— -
FEH BRIR B 3 K O'BER TS IZ M A fiRAE GC/MS JBIZ T,
EBERHIT Western blot ¥EIZT, 7~ nRNA O ERIT
GeneChip (Affymetrix) 3 X T Real-time PCR ¥EIZTHF
27,

(i)

4 BMBICIEEY A X135.521.7g (n=4) &RV,
M{% CHOL REE IR 1. 5 I U7, FEEAEEET
VL CHOL JREEAMEIM L, P ~0D> CHOL 434447 5 ABCAL
& ABCGI DFEERAS, mRNA LA THEELASALTHE
LT\, £, FhODORERLZEICHETIEN
L7 Z —LXRa DFEE(CIRES, o LXR o ZHEE
FORBRE, VIR THEIAF VAT — L ORE

THEL L 24, BEEZTROLIFRLEMERD
Teo RIZAF VAT a—AEBMOREREZRALNCTS
i, X VAT a—LVER%R (CHOL ARR) & DR
R (EHERERR) OFEEIT o7, EORKR, EEH
BTIEAF VAT 0 —VERRDOTUE & SR OMEH
2R T, CHOL LR ZRHE T 5855 KT SREBPs 35 &
OZ DO #I#7E B8 (SCAP, INSIG-1, INSIG-2) MDEZEF
BEUL, WTh b EEER TS B EIcEmL TR,
FOENAFVATO—AREMLTha X5 a
—NVERRIZTZ A — R I BPhLRWEREE L
bhiz, —J, BEEHERK T LXRa DEM L T
FXR/SHP SR DI #5889, FEiRILEHBEREE D
FHZEN TV, BERBEN TN A KE LT
N,

[Ra)

McA-RH7777 BB4E T » MZ¥S1) B & CHOL IMJEIE, CHOL
OERTLEE BLETOLDEERASGTICER LA
FURATR—MZ Lo T LXRa B3iEMILEN, ABCAL
L ABCGlI MBBMBTLEL TWARZENFEREEEZEZ LR
o

%5 4 [BI H AREITEERT RS (RN



Hypercholesterolemia in rats with hepatomas: increased oxysterols accelerate cholesterol
efflux but do not inhibit cholesterol biosynthesis nor stimulate bile acid production

Akira Honda,' Takeshi Hirayama,? Yasushi Matsuzaki,?> Teruo Miyazaki,! Tadashi lkegami,? Mikio Doy,' Guorong

Xu,** Michael Lea,? and Gerald Salen,>*

'Ibaraki Prefectural Institute of Public Health, Mito, Japan; 2University of Tsukuba, Tsukuba, Japan; 3UMDNJ-NJ Medical
School, Newark, NJ, USA; “VA Medical Center, East Orange, NJ, USA.

Abstract:
Introduction:
Hypercholesterolemia is one of the important paraneoplastic
syndromes in patients with hepatoma, but the nature of the
defect has not been clarified. =~ We investigated the
molecular mechanisms of hypercholesterolemia in a
hepatoma-bearing rat model.

Methods:

Buffalo rats were implanted in both flanks with Morris
hepatoma (McA-RH7777) cells. After 4 weeks, the
animals and untreated control rats were sacrificed and the
tumors, liver and blood were collected from each rat.
Results:

Tumor weights became 5.5 + 1.7 g and serum cholesterol
levels were higher in the rats bearing hepatomas than in
controls (90 + 2 vs 60 + 2 mg/dl). Protein expression and
mRNA levels of ABCAl and ABCG1 were markedly
elevated in tumors, which was associated with the activation
of LXRalpha due to

concentrations.

increased tissue  oxysterol
The accumulation of the oxysterols in the

hepatoma appeared to be caused by dual defects. One is

Ba VAT r—/VEE, FFEOEEBREMEERE LT
FHBENTWAEN, TORA D=2 XAIITEFERB L
BB Ehol, T THhait, FEEBHEINTZT v
RNEFAZBNT, B2 VAT B— VIEOREE 5
FLVTHRE L, TO/RE, HET » MB35
malbAFu—/VER, FERE L ATr—

% 19[@]International Bile Acid Meeting (7 54 7V 7,

the upregulation of de novo cholesterol biosynthesis despite
the increased concentrations of tissue cholesterol and
Our results showed that mRNA and protein
expression levels of SREBP2, SCAP, INSIG-1 and INSIG-2

were all equally overexpressed in tumors, which suggests

oxysterols.

that the resistance to sterols is due to the excess of the
The other
defect is inhibition of bile acid biosynthetic pathway in spite

SREBP processing system relative to sterols.

of reduced SHP expression and activated LXRalpha.
Coordinate downregulation of several essential genes
involved in bile acid metabolism, i.e. CYP7A1, CYP7BI,
CYP8BI, BSEP and NTCP suggests that they are controlled
by a common unknown factor.

Conclusions:

Hypercholesterolemia in McA-RH7777 hepatoma-bearing
rats were caused by the activation of LXRalpha due to the
increased oxysterol concentrations. The accumulation of
the oxysterols in the hepatoma is caused by the upregulation
of cholesterol biosynthesis and inhibition of bile acid
biosynthesis in spite of the increased oxysterol

concentrations.

NOFWBTTHE L TWBZ ENERThH o, DTG
EORR, BNV ET ¥ —LRoaPBRICERE L /-8
AT B = Lo TEHEELIR TS THY,
b AT u— 1O, aLVAFa—AEARRICT
4 — FRy JHIERPDo TN, Thbbi
BRFSREBPAIEBEIRB L T B LEZ L,

R4 )



LC-MS/MS IZ & B M AF EHER G R~ — 7 — D e R E 7547

Ox%

el

¥, LieiE (RBREENER &ETFRZEN

W=, HEE GRERERRE BRERSITCEEE)
b IE, WEEE GRRERKZER, R HESERR)
B & (77 —< v 7 ABER)

[Efy]
Ta-Hydroxy-4-cholesten—3-one (C4) %, b MIBITS
RF CYPTAL #EMER L UM B SR EFE M D= D, BE
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PROTEOMIC PROFILING OF FORMALIN-FIXED PATHOLOGICAL TISSUES BY MASS
SPECTROMETRY (1)

Akira Honda'!, Mikio Doy', Tomoyo Nakano?, Yasuhiko Bando?, Yasushi Matsuzaki® and Hiroshi Miyazaki®

Ibaraki Prefectural Institute of Public Health, Mito, Ibaraki 310-0852, Japan, ZAMR Incorporated, Meguro-ku, Tokyo
152-0031, Japan, 3Tokyo Medical University, Kasumigaura Hospital, Ami, Ibaraki 300-0395, Japan, and “Pharmax Institute,
Kawasaki, Kanagawa 213-0021, Japan

Proteomic analysis by mass spectrometry is a powerful technique for biomarker discovery that contributes to the diagnosis of
specific diseases, targeted therapeutics and evaluation of drug toxicity. Although the analytical methods have evolved,
difficulty still lies in the availability of clinical samples and background matrix interference.  Formalin-fixed
paraffin-embedded tissues are vast pathological archives that exist worldwide. The proteomic analysis of these pathologically
characterized clinical samples may enable us to explore pathophysiological biomarkers retrospectively. We investigated the
effects of formalin fixation on proteomic profiles in gastric cancer and non-cancer tissues as an example. Gastric cancer is a
common disease but specific biomarker has yet to be discovered. Gastric cancer in antrum (A-Ca) and benign tissues in
antrum (A-Be) and body of stomach (B-Be) obtained from a gastrectomized specimen were frozen and cryosectioned. For
tissue microdissection, one frozen tissue section was air-dried and the other section was placed in 10% buffered formalin
overnight. A-Ca, A-Be and B-Be tissues were pathologically characterized and approximately 30,000 cells were
microdissected under microscope. The resulting tissue samples were incubated with Liquid Tissue™ MS Protein Prep Kit
(Expression Pathology Inc. MD, USA) and digested with trypsin solution including DDT. Each resulted peptide mixture was
analyzed by a Nano-flow LC/MS system using ZAPLOUS NFLC/MS

(AMR Inc., Tokyo) and obtained tandem mass spectra were searched Formalin-fixed samples

against the human proteomic databases from NCBI (the National A-Be (183 proteins)
B-Be (374 proteins) «

Center for Biotechnology Information, USA) using Bioworks™ with
SEQUEST (Thermo Electron San Jose, CA, USA). Total 1056, 651
and 1005 proteins were identified in formalin-fixed A-Ca, A-Be and
B-Be tissues, respectively. In comparison, significantly less numbers
of proteins (691, 550 and 716; A-Ca, A-Be and B-Be, respectively)
were identified in formalin-unfixed tissues. The expression patterns
among A-Ca, A-Be and B-Be tissues were analyzed by using the most
reliably expressed 621 proteins in formalin-fixed samples and 422
proteins in formalin-unfixed samples. As shown in Fig. 1, B-Be
tissue expressed more numbers of proteins than A-Be tissue Eormalin-unfixed samples
irrespective of formalin treatment, which was lent support by the
pathological observation that mucosa of gastric body consisted of more B-Be (257 proteins)
heterogeneous cells than that of gastric antrum. When proteins
specifically expressed in A-Ca tissue were screened, about 45%
(181/398) and 42% (81/193) of proteins identified in formalin-fixed
and unfixed A-Ca, respectively, were not expressed in the
corresponding A-Be or B-Be tissues. These findings indicate that
formalin-fixed samples gave not only. reliable results but also a

A-Ca (398 proteins)

A-Be (168 proteins)

significantly much amount of proteomic information compared with A-Ca(183 proteins)
formalin-unfixed samples. Retrospective investigation of pathological
archives will become a new tool for the discovery of novel biomarkers. Fig. 1 Proteins identified in gastric tissues
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Chromosome polymorphism found in wild-caught Japanese sika deer, Cervus nippon-

Cummulative data in Japan

M.SHIRAIH.MIYAZAKL " M.DOY, and S. MURAMATSU?

Ibaraki Prefectural Institute of Public Health,Mito;Chiba Industrial Technology Research Instituto,ChibaI),Japan Animal

Technology Association, Tokyo®Japan

Comparative cytogenetic studies were 4 subspecies of the

Japanese sika deer,Cervus nippon, distributed widly in Japan.

Blood and skin tissues were collected from 177 animals
(female 80, male 87) after emergency cubling for the
feedback management of wild life in various regions in
C.n.esoensis.(Hokkaido,27),
(Honshu,126), C.n.nippon (Kyushu,5), and C.n.pulchellus

Japan: C.n.centralis.
(Tsushima Island,19).Kariotype of each animal was analyzed
using in vitro cultures of collected samples. The normal
karyotype (sn=68,XX or XY,NF7) were observed on 168 out

of 177 animals (94.9%). Two types of Robertsonian
translocations(LM-1 and LM-2) were found in the rest 9
animals as the heterozygous and/or homozygous carriers:5
cases from C.n.centralis.(5/126,3.9%) and 4 case from
C.n.pulchellus (4/19,21,1%). Therefore, the chromosome
number varied from 2n=64, XX or XY to sn67, XX or XY
with out the change of NF70 in these 9 cases. These results
suggester that two types of Robertsonian translocations were
naturally induced and stafly preserved in the wild population

of Japanese sika deer.

17" European Colloquium on Animal Cytogenetics and Gene Mapping,Portugal,2006
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Hypercholesterolemia in rats with hepatomas:

increased oxysterols

accelerate efflux but do not inhibit biosynthesis of cholesterol

Takeshi Hirayamal, Akira Honda?, Yasushi Matsuzaki’, Teruo Miyazakiz,
Tadashi Ikegami3 , Mikio Doyz, Guorong Xu*, Michael Lea*, and Gerald Salen*

'Division of Gastroenterology and Hepatology, Graduate School of Comprehensive Human Sciences, University

of Tsukuba, Tsukuba, Ibaraki, Japan

’Ibaraki Prefectural Institute of Public Health, Mito, Ibaraki, Japan
3Department of Medicine, Tokyo Medical University, Kasumigaura Hospital, Ami, Ibaraki, Japan *Department
of Medicine, University of Medicine and Dentistry of New Jersey-New Jersey Medical School, Newark, NJ,

USA

Hepatology 44, 602-611 (2006)

Hypercholesterolemia is one of the important

paraneoplastic =~ syndromes in patients with
hepatoma(s), but the nature of the defect has not yet
been elucidated. We investigated the molecular
mechanisms  of  hypercholesterolemia in a
Buffalo rats were
implanted in both flanks with Morris hepatoma 7777
(McA-RH7777) cells. After 4 weeks, the tumor
weights were 5.5+1.7 g and serum cholesterol levels
increased from 60+2 to 90+2 mg/dl.  Protein
expression and mRNA levels of the ATP-binding
cassette transporter Al and Gl (ABCAl and

ABCG1) were markedly higher in tumors than in

hepatoma-bearing rat model.

livers. These increases were associated with the
activation of liver X receptor a (LXRa) as a result of
the increases in tissue oxystero! concentrations. The
accumulation of oxysterols in the hepatomas

appeared to be caused mainly by the up-regulation of

B2 VAT a—)VIER, FFE O EEREEER &
LTEHBNTNABNR, FOA =X AIZiITE
TERRAZRRBEDN 2T, T THRAIL, FBELE
WEINETy hETAERAWT Ba AT a—
NVIEDRER %2 5F LUV TRE LTz, TORKE,
HET v MBI 2/ 2 VAT n—/VIER, fF
BHEMND I VAT — VOSSN TTE LT

cholesterol biosynthesis, despite the increased tissue
Our results showed that

regulatory
element-binding protein (SREBP) processing system

sterol concentrations.

over-expression of the  sterol

relative to sterol concentrations contributed to the
In addition, bile

acid biosynthesis was inhibited despite the reduced

resistance to sterols in this tumor.

expression of the small heterodimer partner (SHP)
and activated LXRo, which also appeared to
contribute to the accumulation of oxysterols followed
by the acceleration of cholesterol efflux. In
conclusion, hypercholesterolemia in McA-RH7777
hepatoma-bearing rats was caused by the increased
cholesterol efflux from tumors due to the activation
of LXRa. Over-expression of the SREBP processing
system contributes to the activation of LXRa by

maintaining high tissue oxysterol levels.
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Dehydroepiandrosterone

and its

derivatives:  potentially novel

anti-proliferative and chemopreventive agents

Yasushi Matsuzaki', and Akira Honda®

'Department of Medicine, Tokyo Medical University, Kasumigaura Hospital, Ami, Ibaraki, Japan
’Ibaraki Prefectural Institute of Public Health, Mito, Ibaraki, Japan

Curr. Pharm. Des. 12, 3411-3421 (2006)

Dehydroepiandrosterone (DHEA) is the most
abundant adrenal androgenic steroid in young adult
The physiological functions of DHEA in

human

humans.

preventing carcinogenesis  are  still
controversial, but a lot of reports have shown that
DHEA

chemopreventive and anti-proliferative effects on

pharmacological  doses  of show

tumors in rodents. Although a therapeutic dose of
DHEA  has  been

hepatocarcinogenesis in rats due to peroxisomal

reported to  promote
proliferation, it remains unclear whether DHEA is a
peroxisome proliferator in human liver.  The
chemopreventive and anti-proliferative effects of
DHEA are not explained by a single mechanism, and
at least four mechanisms seem to contribute to these
effects: 1) NADPH  and
ribose-5-phosphate  due to the inhibition of
activity, 2)

depletion  of
glucose-6-phosphate  dehydrogenase
suppression of cholesterol biosynthetic pathway by
inhibition of HMG-CoA reductase, 3) interference
with cell proliferation signaling pathways, and 4)

7 b Frz b7 Kue X5 o (DHEA)LEIE T
EONDEAELTHY, I L iz i B EE A
VY32, £/, REOATIIZOFRNLE DM
FREPEVWI ERMLN TV S, FEBERI
472 DHEA DIERD 2 LD 15 THBA, A
A= ABIDOWTHLEERBAREANE N, Hx i
ERHBRPFLXBMBMERICLL, D
glucose-6-phosphate dehydrogenase &4 D &1z
&% NADPH &V AR—R-5-U VEBEDKRZ, 2)

suppression of nitric oxide generation through
down-regulation of nitric oxide synthase II. In
addition to studies of the mechanisms underlying the
anti-neoplastic effects, searches for more potent and
less androgenic DHEA derivatives are ongoing. A
small amount of DHEA is endogenously metabolized
to 7-oxygenated DHEA, and this may represent a
metabolic pathway to more potent steroid hormones.
Androsterone, epiandrosterone and etiochclanolone
have been considered to be merely inactive end
products of DHEA, but may in fact be physiological
In addition, DHEA
3B-methyl-5-androsten-17-one,

effectors in their own right.
analogs such as
16a-fluoro-5-androsten-17-one and
16a-fluoro-5a-androstan-17-one have been
synthesized and shown to be more effective inhibitors
of tumor growth, compared with DHEA itself.
DHEA
derivatives, identification of the DHEA receptor and

However, to design potent and safe
clarification of the mechanisms of DHEA action are

required.

HMG-CoA reductase {EHEDOIFNC LB a L 25T
o — LA RO, 3) MAP kinase 72 & OHAfGHE
TEY T FNVARBE O] 4) nitric oxide synthase I
DOEFEIZ L B nitric oxide EEA D&/ XL < D
AAZALBMHNTNDZ EEALMI L, ¥
7, DHEA £ Db D 7213 Tl <, DHEA D31,
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Robertsonian translocations in the wild population of Japanese Sika

deer (Cervus nippon)

Shirai, M." and S. Muramatsu?

(" Ibaraki Prefectural Institute of Public Health, Mito, 2 Japan Animal Technology Association, Tokyo,Japan)

Chromosome Science(9:89-93,2006)

Short title: Robertsonian translocations in the wild
Japanese Sika deer population

The cytogenetic features of 177 wild-caught
Japanese Sika deer, Cervus nippon, were studied in
four subspecies collected from Hokkaido (C. n.
yesoensis, 27 specimens), Honshu (C. n. centralis,
126), Kyushu (C. n. nippon, 5) and Tsushima Island
(C. n. pulchellus, 19). The normal karyotype of

Japanese Sika deer consisted of 68 chromosomes (2n
= 68; 1 pair of medium sized metacentrics, 32 pairs
of acrocentrics, and a sex chromosome pair of XX or
XY). The majority of these samples exhibited normal
karyotypes. However, two types of Robertsonian
translocations (LM-1 and LM-2) were observed in a
few animals collected from Honshu (5/126, 4.0%)
and Tsushima Island (4/19, 21.1%).



Highly sensitive quantification of 70L-hydroxy-4-cholesten-3-one in human

serum by LC-ESI-MS/MS
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We describe a highly sensitive and specific method
for the
7Ta-hydroxy-4-cholesten-3-one (C4), which has been

quantification of serum
used as a biomarker for bile acid biosynthesis. This
method is based upon a stable isotope-dilution
technique by liquid chromatography-tandem mass
spectrometry (LC-MS/MS).

human serum (2-50 pl) by a salting-out procedure,

C4 was extracted from
derivatized into the picolinoyl ester
(C4-7o-picolinate), and then purified using a
disposable Cs cartridge. The resulting picolinoyl
ester derivative of C4 was quantified by LC-MS/MS
using the electrospray ionization (ESI) mode. The
detection limit of the C4 picolinoyl ester was found
to be 100 fg (S/N = 10), which was approximately

1,000 times more sensitive than the detection limit of

fFgIcBiT 2 avxra—LanfE (BHEEERK)
DEFHER THD CYPIAl OFEHEZME CTE=
4 — 3 3 FE L L C, LT
7a-hydroxy-4-cholesten-3-one (C4)% EET 2 Hik
MBHBHERD HPLC I L D FETRENEL 1

C4 with a conventional HPLC-UV method. The

relative standard deviations between sample
preparations and between measurements by the
present method were calculated to be 5.7% and 3.9%,
respectively, by one-way layout analysis.  The
recovery experiments were performed using serum
spiked with 20.0 — 60.0 ng/ml of C4 and were
validated by polynomial equation. The results
showed that the estimated concentration with 95%
confidence limit was 23.1 £ 2.8 ng/ml that coincided
completely with the observed X, 0=23.3+0.1 ng/ml
with a mean recovery of 93.4%. The present
method provides highly reliable and reproducible
results for the quantification of C4, especially in

small volumes of blood samples.

El 1 ml OMEELELTH70, BEOBEKRR
BIZEXm»72h o T, B4 2385 Lz LC-MS/MS
WX BFER, DI 2uU0NETCLDEES
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Highly sensitive assay of HMG-CoA reductase activity by LC-ESI-MS/MS
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We have developed a new sensitive and specific
non-radioisotope assay method to measure the
activity of HMG-CoA reductase, the rate-controlling
enzyme in the cholesterol biosynthetic pathway.
The present method was based upon a stable
isotope-dilution technique by liquid
chromatography-tandem mass spectrometry using
electrospray ionization in positive mode. Mevalonic
acid, the product of HMG-CoA reductase, was
(MVL)

incubation mixture, extracted by a salting-out

converted to mevalonolactone in an

procedure, derivatized into the
mevalonyl-(2-pyrrolidin-1-yl-ethyl)-amide, and then
purified using a disposable silica cartridge. The
resulting mevalonylamide was quantified by selected
reaction monitoring using the positive electrospray
The detection limit of this

mevalonylamide was found to be 240 amol (S/N = 3),

ionization mode.

which was approximately 833 times more sensitive

Fgc BT 53 L AT — VA ROBEEER T
& 5 HMG-CoA reductase DIEME %, REJD Hrgd 4%
RNLfEZ AT, RERAMLAEZ V72 LC-MS/MS
KE->TRIET S HIEEZBERE L, HMG-CoA
reductase (& & 5 ZE A4 mevalonic acid (MVA) % &

than that of MVL measured by a conventional
radioisotope (RI) method (200 fimol).

sample

The variances

between preparations and between
measurements by the present method were analyzed
by one-way layout and calculated to be 3.2% and
1.8%, respectively. The recovery experiments were
performed using incubation mixtures spiked with
0.77 — 2.31 nmol/mg protein of MVL and were
validated by polynomial equation. The results
showed that the estimated concentration within a
95% confidence limit was 0.47 = 0.07 nmol/mg
protein, which coincided completely with the
observed X ,+ SD = 0.47 + 0.01 nmol/mg protein
with a mean recovery of 94.6%. The present
method made it possible to measure HMG-CoA
reductase activity with a high degree of
reproducibility and reliability, and especially with

sensitivity superior to the conventional RI method.
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