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2. open meeting (16:00-17:30)
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Core Curriculum for chemical hazaord control 2013

1. Environmental chemical analysis ( =4~ ; Dr.
Ikennaka, Dr.Nakayama, Dr. Mizukawa, Hokkaido
Univ)

2. Clinical toxicology (N4~ ; Prof. Takiquchi, Hokkaiso
Univ)
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Core Curriculum for chemical hazaord control 2013
1. Environmental chemical analysis (Dr. Ikennaka,
Dr.Nakayama, Dr. Mizukawa, Hokkaido Univ)
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Core Curriculum for chemical hazaord control 2013
1. Environmental chemical analysis (Dr. Ikennaka,
Dr.Nakayama, Dr. Mizukawa, Hokkaido Univ)
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Core Curriculum for chemical hazaord control 2013

1. Environmental chemical analysis (_ -4~ ; Dr.
Ikennaka, Dr.Nakayama, Dr. Mizukaw, Hokkaido
Univ)

2. In silico analysis: Docking simulation (N4~ ; Prof.
Tada, Tokyo Univ)
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Core Curriculum for chemical hazaord control 2013
1. EE#EIETH7(_ B4 5 Dr. Ikennaka, Dr.Nakayama,
Dr. Mizukaw, Hokkaido Univ) :
L1 RERF -~ & - FiFlesTRasE
1.2 fiffh ~ BEf ~ BY SRR AR SR EER R i
2. Immune toxicology (N4~ ; Dr, Nakamura, Dr.
Yoshida)
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RE BT SR T Cyto-P450 i 25 M 5U5(DVM,
Aksorn)
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P. Cyto-P450 F 207 S et BB & AR o i Seatam( T
)
S . 1. HTEJE(Suwa, Nile Delta) ' & 58 & & 7 A&
Emizip N iy )
8 A 26 H . R R TR
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NNV _. |1 Real-time PCR for PHEN1-7: RNA ##% cDNA
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LC(GC)/MS-MS 7 [ 71 K s ifra i
FERAE EBI%(E © The basics of
LC/MS/MS

(I 5 B ERIRERAZAMI) 5

Yoshinori Ikenaka (;if;H* /%), PhD
Graduate School of Veterinary
Medicine Environmental Veterinary

Science Laboratory of Toxicolgy

H & TG R AH R B B E
Metal Pollution (LI : EERIERIER
FEAFA)

Shouta Nakayama (1 [[F]]X),
DVM, PhD

Graduate School of Veterinary
Medicine Environmental Veterinary

Science Laboratory of Toxicolgy

FEPRFEHEES 5 Clinical Toxicology (1
i)

Mitsuyoushi Takiguchi, DVM, PhD
EBREAE R R);

The chief of teaching animal hospital
of Graduate School of Veterinary
Medicine

Laboratory School of Veterinary

Medicine
HAE L | IN Silico analysis: Docking | Yukio Tada, PhD;
simulation (ZI[f4) The University of Tokyo

Open Innovation Center for Drug

Discovery

T EEHEE ¢ Immunotoxicology

relating to the environmental health

Takahiko Yoshida, MD, PhD
Asahikawa Medical University
Department of Health Science

ZRRESEIL .
Immunotoxicology-Functional

Anatomy

Kazuichi Nakamura, DVM, PhD
(The author of Immunotoxicology
Strategies for Pharmaceutical Safety
Assessment, Wiley, Shionogi & Co.,
Ltd).




(Z)RRfEERIH -

ARl MR EEE 2 > Ba s - 5B e KEBH R
Ji7k > [ERF#E LC/MS/MS K GC/MS(3% Z Pzt GC/MS/MS) s (B B k7 FEERER
B > Sl DA B EER A 5R 2 B Y BB EN I 5R

1.

LC/MS/MS Z fiify @ 3% % F 552 Mass Spectrometer 353 # 2361554 Shimnadzu
LCMS-8030 kz Thermo DSQ IT - fZERELENFERE a5 BHIRAH @ B s BV I -
JETE RN T BVR RS (thermal unstable ) ~ fxf4: (polarity ) ~ FEHHEZEM:
(non-volatile ) &z E¥)K53F (biomacromolecular) (L&Y - EFEERSE (high
sensitivity ) + £53824E 1 (high selectivity ) ~ =B E#EHE (high mass resolution) &
{Efan A& (low sample consumption ) FE(EHRS o 1/E & /M AE AREE T 20 FE e
1 BB R ELA (B SR AR o i » 5 R DUABE 3R e e (e LR Al 288 - s iany
e B R R T RS AN BE T 5B - B2 sRE4E4S LC/MS/MS 2 JEFRIHFEH
7 RECAREGIHENE IR E8NFEAH#HEER CYP ERERHE L EH
BRSE -
AF HATEFEY LC/MS/MS Titfriess » Ry [E A BVE S e » KA ISR
N E SR Res e 2 HhR2% 7t - B AT E S LC/MS/MS fe5H Waters
Xevo/Premier LC/MS/MS ~ AB 4000 QTRAP LC/MS/MS J Agilent 6410B LC/MS %
MRZEtels - R AFY) oK EYIESE T RS2 734 - T AB 4000 QTRAP
LC/MS/MS i [ElHs F A 7K EEY -R i S B I B oA -

SRS

2. GC/MS Zfisr + GC/MS 8 LC = LC/MS f&as A [Fljae ke o AT JREE £ B2 240 N

()GC/MS Z B Ry R REE R » 1B LC/MS Z BB AR K FHEZE0K -
QHNEZERAYVE S b RRRR > T ST AN ER BT - FEHEOR
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srie (FhH) ot Ert (B > IO ITYIEBIH KA HAY AR A
A > EARHZSREE Z A A R R 2 B A RIS DL B - LR #ET T AT s
o T BRI Z R > T Rl R s > WIEEHE B DNA (Ff7ALL GC 53y -

Q) RAE RL FRAYEE T 52 % T BB (electron impact) » EHE FHEE (LGN
PuEApaEE T o WAIRR R BRI T — AT ZEERESY 7~15

eV EE TR BB ERN AT E S TR b > PR 1B (molecular ion)st

BHAET (parent ion) - IEINE THVRE R A IR T E - (HEEEBANIMEGER(E
SRESIV R ThRA

st PRI

- BEs - SR AR R R SR E R U R T - BN AR EREEESIA
HTTEEF R AN T BRI R R A5 2Y) » 40+ 22658 ~ HhRFER S ISR
b > RIS ERES ST HREE A - 6 WRATREEAEE PERER
RS o 2 FIRE BRI EE o TR E R I A B B Y
KIS > JRGHI SR A IIA TMX 100ul (200 ppb)(ERAHE > FEE N ZAFEHHY
TEREINTR - BIIANBECHOREAR1:3/V:V) 160 ml > FEERFJIABGER R
SEHUENHEITZEAL - R A AU A AU 2 7RG AR/ KRR i 3 B TE e PR B AR A G
KRt EBRZK oy RAR/KPIE - LU BR R4 R E4Y 3ml > FIIAIECHE 10
ml > H 2 ml DAIRERAFECE - SURELSEIRRER - RS ITHESR -
5550 8 ml ZEHUR AR W 0 BB AL (florisil column chromatography)#E1T/5+HL » I
“EHGE R CEE 100 ml 3:7/VIV)EUERD 1R R G R M E R Y o
R 2 VTR R U R AR R R - IIA SR IR R RS E. ~ SUREL
esaZlRRA » R AUV B BN R afl& R A GC/ECD B -

AFFASE 2 T35 BRI ZHE RZERUSHIRC & SPE B SR B B W& 775
BRI ml e &5 RS S B EE A Z R A A TR AR EE - el R & a0
0.1ppm U » {BAFRBHEE J70% - AR BRIF RIS Ry 4 /N2 - ARG R E A B R

i

+
it

&

By

ll.
/30
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6 /J\EHL/U: Eﬁé JF%EUF@EEHTFE'?

SOXTERM (OCP) R EFIE Florisil column
chromatograghy (&

. ERETAE S KR KEBZEOTTHEE R | AR T NERE S
TTHZ FESE  AHR S AT H A % 4E 2 /K5 (Minamata disease) K Jidfaim (Itai-itai
disease) » %111 {7/ Fa S5 RIS R M A A JSHEE B 28R - 2 B B s DU T 2 5
{ERHFEAOR] » DT 2 HI38 R AP - @ R &8 - Efkimai

SRR T AR E A E R
PRt — O a8 T E B 2 FESEN - BRI - )RR TR
WOtEEEE - BERES %ﬁﬁf?%ﬁ*%ﬁ LT

A TR AT

- BEER TR - BERE T ERBRIRIERE RAGR 7 ¢ AT E SR T N B
BRI O E » SORER =R EEE TN R E S EYH
PRATHEER > DORIGE B T ERIR S ARG - 2R 8T - R %
R IE & & Z R DAL T Wistar KB, » Z 8RR EFFETRLL COs J¢

sevoflurane [ifili¥ - H & MERFARERIM » WiBRig S FFEERS ~ BF ~ B~ B~ 20 i 5 R
2 EHIE I 525 © mercury analyzer (NIC-MA-3000) » i S3FHEL/ N 0.05 g 2
IS E R IR EN RSN R EE S RS EF FAZRINEE 600 C

10
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% DURZREIGEHNESE  SERRRIIHEL 6-8 77## » R ERERITR
HEROmAR » BURPRITAMIL - MEARFT i AR e A 7K Y MBI A S
SRS R W AFERETLER A - AN T B E R
= DIWE S E4 HPLC ~ LC/MS S5 83 HE i o 7R A e b

PRIt B S B e S R S o B 2 o HRRT R 2 N s B B A SR A K
Bz o

RRAREST TR R SERAZA T © Bies+ 8222 (17-OH Progesterone) J [ M2
(testosterone)gofll - SefBEUMERR Fhges 0.5g &AM PBS $98 » I A LBt A O ZEHL
AR A EURAESE B % - IIAWNEEL O GEREAR (1:1) » FELUERAE L
HHELME > HERES ARSI LL LC/MS/MS 8030 4347  FTfSE{E vl /E Fy &40
LLE T icEs (RIBZER = 2 Al BEWEE R - P& MR EER & 2 S i
D) @

=g

AEEEZRUAUAE  mercury analyzer T BR AR SR A
Eﬂ‘% Wistar X g, (NIC-MA-3000)

IR AN T EALAIZERL 17-OH - ZEHE % T’E
Progesterone 5z

testosterone

11



ESI/MS/MS (Schimadzu ESI/MS/MS (Schimadzu ESI/MS/MS (Schimadzu
LC/MS 8030) LC/MS 8030) LC/MS 8030) > ELZ=45E

6. ERPREFHIER @ ASRIERE I B R B R T IR PR _E B R Hm B - 207 s
bl - 2B EERERE > Sa NI R 2 -

N

SEEBEHERREY [RIFAER B R

7. TG (silico analysis): Docking simulation $aafbfit © AGRIE 2 S
#& F5 Molegro Virtual Docker (CLC bio, Northern Science Consulting Inc. 484 -
http://www.northernsc.co.jp/MV_ref.php) ; SRFEIEFE /- E SRS > [HH - [ AR H
SR AT BEEILE: (U Gibbs energy change, /\G - enthalpy change, /AH -
Entropy changes, /\S ~ hydrophobic effects ~ isothermal titration calorimetry, ITC -
surface Plasmon resonance, SPR) » FEHI/ N FEIEHER MG ER - FTEHHRE
i TR R T E S (ligand) Z XX B AR ~ offr oy 81286 205 ~ HEE
I35 Z AR ~ DA R A R R oy S~ R TR TR Hrp e e B
foae 2 X A E R Er A e TR AT eSS &L E - EREE S EL 2B - &5
ETHHEEAL ~ RFUAEHEAE B S - SRR A2 4 EA A SRS - A0
molecular dynamics (MD): AMBER ~ Thermodynamic integration (TI): Amber/Gibbs -
MM-PBSA method: molecular mechanics poisson Boltzmann Surface Area ~ QSAR -

MP-CAFEE: massively parallel computation of absolute binding FrEe energy ~ FMO:

12



Fragment molecular orbital ~ PIEDA: pair interaction energy decomposition analysis Zf °
AR AR W HER B DRI 2R S 2 AGHE T E IR IR (R IE S - MRS AG EHELTERSY
THEHEMZE % -

ARHriA BIRDThRE 2 #kAE (DS; Discovery Studio Visualizer) : ZR[fi AT .2 & H Y
Ry EEY) BT Ba it ae OIS E - DIBREEETEY) > WD IE KR ER R SR B A
B = (3 H] Molegro Virtual Docker ®UAGIIRE % 7T » FTAARACE LB T KA ic G
A EHIE I - ek ] B ERREFT /482 Molegro Virtual Docker » LIEG#EE
SHEER - WA AR REESE A LB ER 2T e (AREE K280 2 S E e
TSR B T B R B DU ) i R R ] R 3 TR B

R S A B T LT RS 7

- TR R ¢ BRSTE{RRR K (A A 2 A AT R B S S ERRE (R Z W RGN 1970 EZh5%
JEE o ARPTHR SR T BT E R R ERUE - W TE GLP 25t

T3k HEERME Z SRR N R R e SR A S E A P M Z R RER S B R
ARER > (ERIE Ry ARTEIN RIS S e 2 275 - ASESe rad iR a (UE R SRR
Y - BEE O ESHE S BOTh Tty L 2 PR E R EYT T - &
R EMEHEE TR FE S - 28 480 25 B2 TE 78 RARRE R © e
Fepr HER IS S s B B e AV AH RS2 B AR - R LN T Ib 2t
KA Zi SRR - SRR E T IRAE 9% (humoral immunit) Kz &AL 56 12 B & AR 4
FHEE IRRE » R R IEEE | in vitro J77E % AJ3RH in vivo Z1EIE » i 2 Al
et REZE/ D EFEYE 5228 - In vitro Y7741 Jerne Nordin PFC (plaque
forming cell) assay fz i B A - HoIFRBRIRE 2 SiFALMERANIEA T/ N e - 2%
PRV By SRR g T ERam=F 4L BR[EIF 22 1% plate b - i{&ETRIPEL plaque

2 %5 SNEA LLNA > fESEII4S T/ N 4 T LA AHH T 8500963 H A 4% "H-Thymidine

13



TR 2 AHE © AR HIE allergy-oriented methods » EL{EHIMERE K B S RES IE - &

e EATIRE R 2 e Ettatad | sRER AR T T ARS8 RO AN
HEAEARIE > ALV NER R I PRE TS - Formaldehyde B s fET - slBifE A
N R IR FR BB A > BB LR M S B R R i e
Pt - St EAMAE T 2 3 B INM% - TR A -

F N

e

ST R D RE AR MHRE T - SRR R G EFEEAS B 2 BURREATIRE - M
HRE 2 RS~ BEEE A BT R B < A Je MM B8 B 2 AU RREATAE
R4 K BRI R BATIRE - Wi M A R S AR RE R R TR 2 RS > 2 1% Uk EE 4
2 i SEFRVER - $HENMEAHAR Z 88 > SE3E 0 A 228 1 ¥} Toll-like receptors » 7F
NIAATRHEA FIPYE Z Toll-like receptors €57/ 10 F& - 1A EEAR A 2 289771 £
L5y By 3 1 ¢ $1¥f TLRs7,8,9 2 &2 ~ 14} TLR-3 2 Z£Y)] (ds siRNA) ~ S 4R
TLRs2,4,5 7 21 o 545 0152 prostaglandin E2 K cannabinoids (& 5y 52 3667 7
YINE Fotiil g ) -

TIPS G B8 R 3 B A KRBT » 4o e IS M4 H AR 17> B
R Rl CHEEE RS 2 R E e - RIS ARG B AR RGN
IR R, o HeHEEE T cell ~ uNK cell - trophoblast 22 CD95L - leukemia
inhibitory factor ~ Th1/Th2 S5 7 A - (£ R FIR B BRI B )75 A
HE o BB ORI HAERE S - REARERI AR 7 RHIR - 565 28 R
AREZ BH - BN 2 IR A R SR REEE IR E - EE R
EHE AL EIRAE T HREE 17 Hi4EE > NEBLK BN REE 5 A EEE
$5 ¢ compartment 2 R AJERMEZEE 125 H - KEAIESE 14 H 5 g 1g-M Bl

14



AMRER A2 100 KPR - RERI Rt A1R 7 RIGIERE - Bt 5 kst
st B2 A Halsapple SEf 2005 S -

R
= - SRR

(—)Cyto-PASOREZEi

N A A P S P I R B B PASO S » AT B2
BLHRTY B OB - ¥E5 B AT AR ) M s B R, -
T 2 A B B 435 R T B S - T PR BRI B 2240 aromatase
B IETASER » TR ITE S BT » BRI ICROR - B PASO BEEMVIES,
e AR B » AT P R S SR B TS 3 BB E B PASO 07
SEEIENI - SeEHUE I E I - > A R HIELEYE - microsomes (SO)ZEHUA
F2 BT BRI B 3 (85 potassium phosphate buffer (0.1M » pH7.4)2{; KCI
(L1SOR)EHER K EETEE 5 20 EIRTHELL 9000 x g » 4C by 20 5348 » 2 (L LRbL
34000 tpm + 4CHEL, 70 534 - I HRERRE - BT 2 URAIL potassium phosphate
buffer 5 KCl AR JUSE A B - BRI SRl T 2 TURIFILL potassium
phosphate buffer 57 KCI U BT A5 451 1.5 ml B0 » DURES EUHUUS BR B
-80°CEH -

4HARIS EA LR EE 9000 x g » 4 CHfEL)

15



34000 rpm > 4°C # L IRERE R 3R

SHIEZE (18 15 DL Lowry method 5 » 45101 N NaOH Kz BSA BUHFEAE 755 » LG AR
5400 pg/ml » 2fZHEMREAR - FeieEREES00 ul » B4 2 SOLL100£% K 10457
R o BRI ILHUGRARFRREREES00 pl - REATRA (2% NapxCOs 1 0.5% CuSO4
50: 1 V/V) 500 Wit AFrAACHKRRSE CRERBERREINESRE - HAZERIEINA
FFEIfEIRS— 2 DMEZ 12 —20) - 10382 I AE/EB (Folin : DDW > 1:1 >

BB -

2013 08 20

iR lEEr KIEZBREEZER  spectrometer

F%2% UGT L HPLC-FD &4 - st/ HY/E 4 CYP & UGT
(UDP-glucuronosyltransferase)f#{{% » B HPLC {EHIEEY) & © S microsome DAtk
BB AR IR 4 mg/ml > A 1%pERE (cholic acid) &z e #R4R &N » /K H/EF 30 43
(5 UGT ZH (FMaRs4dE f 50 ul: microsome 12.5 ul ~ cholic acid 2.5 ul ~ buffer 35
ul) ; phase I {Ef : /il A MgCl, (100 mM) K potassium phosphate buffer 1% - iR 5745
FIIAREEREE (0.5mM ~ I mM ~ 2.5mM ~ 3.75 mM - 5.0 mM)#J OH-pyrene ° (FERE
OH-pyrene HAgfS44 & Fy 97.5ul: microsome+iEf% 50ul~MgCl, 5ul~OH-pyrene 1 pl~buffer
415 Iy 5 1 3TCKBRIFSHRETER (FEREHEARIE 2 (f 1F R RSB ET) 5 phase T1EF -
sample JJIA 2.5 ul 2 UDPGA (100 mM) - {EF 10 73§ - B 1A 400 pl -2 methanol
DU EAER > 2000rmp el 10 538 > HUEERE/D 10 pl » LLHPLC-FD iRt Aol
LEFL) PRISM SIS -

ASHT B BT AREETL Cyto-P4S0 BEZSITITIA - REHBFEILAENTTE » HRAA FHEH]

16



Phase I {EHI 2 EERiR(F  Phase I ERZERRIR(F  BROE& LERIUBES

B2 I
() LARNEF S i 85 52 fE (Real-time PCR) UM S5 (U E 22 2 OB &
B R T LU Z SRR RIS - BE B0 & N 0 R TR 5 BA 15
HTTE A T HEE R - AP S A B Gl g S FEAR RSt - (ER DAL D740
B - FEHIICORES - AU AR RS A YRS BRI FeHEs - AR
AT E A I 2R mRNA R Z (FHITTR - #RIERAZEHE RNA 257 - cDNA
' - real time PCR UMl - £ RNA ZEHURAR T - SokirE it HFRERRE - i
N & 2 Tryzol » Wiy 4EET ependorff - FHRIAHAETY tissuelyser FHE4Y) 30 70 (AT
A beads > [F4HREBIERRELT) > MILAJEE chloroform FE3% 30 70 - BN EE 2 1%
LL 12000 x g Z=0m#E 0 20 73 - WHEEVJE 2 55— ependorff 1% » fIILA isopropanol (£
chloroform Z fII ARSTELLAREY Fy 4:5) » BT FFLL 12000 x g Z=0REEC 20 778 - KFr b
THIRIENIA 70%.2 ethanol 1 ml - %1% 12000 x g Z0mER L 20 775 - KR LIEREN
AT RZEBKE RNA AR /K (PR Sy iafg e DL 54°CoKR 15 o7 (H & 22 RNA 7
mnE) o B fRHIE RNA RS R EE (J77% © v DLEEKER(E - A 2 & band » 405 1
fERELT > Il RNA E24¢57 % DA nanodrop machine JII& > JEF] {5 2 peaks: A] UL spectrometer
230-280 nm YERHIE > O.DAEFER 1.4-1.8 Z&EN) » A{E& DL nanodrop machine
(spectrometer) HI & - HIERHFIRAGIERR | ul - FielG i FE SR ARG R - T
£ Cdna $HE JTH - AIEEEEE RNA (1 pg/pl 30 5 pg/ul s 4% cDNA BRI Bl 2
B 5 &) e & i cDNA RS - (HA1FH%E cDNA 7R - FI{E real time PCR _F-i#
AP ADEE > DA oligo DT 0.5 ul 5z RNA k7K 6.5 ul - EJfY thermocycler
denaturation 70°C 10 73§ - {57241 4 CI&HEN/K B 5 778 5 FUE RT MIX > &ixdE
SyHIEESE 4 ul ~ 8 ul ~ 1 ul 22 RT buffer ~ ANTP ~ reverse transcriptase ; enzyme 7%/

ANGEFERY vortex » Bz1& 1A RT MIX 1&#:{T RT reaction > A thermocycler #{7 42°C 50

17



Tr§E~99°C 5 43§~ 4°C A al 2 K ERZH - DA real time PCR (AB StepOnePlus realtime PCR
system){EHIEE - Soi8F DNA #5%% By 500 ng/ul » it 24 master mix » E /&5 buffer ~ forward
primer ~ reverse primer ~ ddw 4375 5~ 0.2 ~ 0.2 ~ 2.6 ul » #f 8 pl 2 master mix 7z 2ul
~ DNA & A real time PCR B[ ependorff 1 E[I 7] %50 » %7€ real time PCR 7 {7 &
1540 145 holding stage (denaturation » #H5 £ 95°C 10 474%) ~ cycling stage (denaturation
¢ annealing » 3 57 H By 95°C 15 #0g8 K2 60°C 1 43§# 5 m]#E7T 35-40 cycles) 7z melting
curve stage (95°C 15 Fb ~ 60°C 1 4788 ~ 95°C 15 Fb 5 1 cycle) » [ JESEHIBHEITHIEE -

=

1IN isopropanol %5y E
7

-

nanodrop machine nanodrop machine LA nanodrop machine JH
(spectrometer) (spectrometer)HI & 15T & » 15 2 peaks

il 1

| B
4 W "/ ot ..
HIA RT MIX RT reaction (thermocycler) AB » StepOnePlus realtime
PCR system

18



real time PCR E master mix buffer (£ foie FHE RIS
ependorff SYBER Green & ff1£:47)

Amplification Plot

iz HUBUEEESNAARNERES
EANEHABEBORRRERBERDGER

2 46 8101214861

Cycle e
Legend E
E-ci:Eo:=n '
£ I | > o o e
LERH LR

(=) R B 15 H]-SNPs (single nucleotide polymorphisms)-Genotype frequency of
the ALDH2 polymorphism g ]

HR SR B =R TR HE T H R ST - ARG SRR EHE RABRTTR
B ZMFRITEIN SRR, 2B B TR S R AR R A IR fig-SNPs -
e 2R L TR R R RIS iy =] g P R S B\ G (R R RO TR e - 2RI T A ZEUS A
AOfES - MOTH N SR IE A HLIERT - HAIRKARE S EORTTREE ZHIT - AlEIE
Rtt5e5752 — o SNPs ta il i E14E genomic DNA Z<H{ ~ PCR Je 8k » HURFRAI T
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Soxlet extraction by using SOXTHERM (OCP)

1 Boiling
Rapid solubilisation in boiling solvent.

5 Rinsing
Efficient removal of remaining soluble
- matter.

Fig.1 Soxtherm

g}*‘-“'

o 3hv.

%s e

Recovery _
Automatic collection of distilled

solvent for re-use.

Auto-shut down
The system closes down and the cups
are lifted from the hot plate.
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\L 8/13/2013 \
4T, Ver2.1
5 /7 ‘00\)
Method o ﬂ,
B Vont a- MM
Mcp
L, -HCH
sample y- HCH
= <
measure 5 — 10 g of samples ;‘;hib\bir
Al c_(y:v\-&
Add Sodium Sulfate Oxy - e\ 21 dan
k"f’ HE.P ‘{}’-’X .‘J..:
é s _Le r - QF?Y“J-Q
o skomdak of- pog
Add TMX 200ppb [~ } R fz;x-cauyhya,
100 ul {Aj ARG Moy 2
C7S- ch(ep domg
PP -Dpg
Add Acetone 1 : 3 Hexane Pre (4t
160 ml of- Dy
AW (O
bl 44
Add boil stone X - Aomag
2-3 IEI; DpY
. e G200 ré/u
e
Set to Soxlet extraction l,o.‘f(.-‘,} soluatc  Lv 65 nins o
machine

L Filtering |

A 4
| Concentration 1

y

v

Lipid weight measuring

! Florisil column chromatography

A

I Concentration

Add n—decane

| Final concentration

A
L Move to GC vial l

y

|  Ggc/ecD |
PPT, ope.

R Q H'C/Vq hg
D saplee
, Lgi;;% D Hexar. X3 times
&Y
T’f‘
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[Step.1 Sample preparation|

Measure 5 — 10 g of the samples and cut them into small pieces.
Add Sodium Sulfate and mix well.

Move the samples to extraction chamber.

Cover the sample by Sodium Sulfate.
Add TMX as internal standard.
Add 160 mL of Acetone 1:3 Hexane.

[Step .2 Soxlet extraction]

® Open the gas silinder

® Activate cooling water circulation apparatus
® Put 2~3 boiling stone

® Set the extraction chamber to the machine
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‘Clean up (OCP)

ArBal

Fig.1 Image for Florisil
column chlomatography

[fig.1 & 2 DfRER]

A=High polarity chemicals (impurity)
B=Middle polarity chemicals (Target 1)
C=Low polarity chemicals (Target 2)
Solid phase=Florisil (1B 4ELY)

#HOOA

A BZC

Fig.2 BEI5EHH BB (BIK)

Mobile phase (liquid) =Hexane (non polarity) and Dichloromethan (low polarity)
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Method

| sample |

A 4
Soxlet extractionJ

A 4

Filtration by Sodium sulfate '
Concentration (up to 1 mL) '

Mess up
Up to 10 ml

| Fractionation 8 ml ' Fractionation 2ml
| Concentration (N,) ' Concentration (N,) :

(GPC column) (% Rl#ESH) Dty (6?3(

i

v
| (Conditioning) | Gravimetr

A
Concentration (up to 1 mL) .

Florisil column chromatography
Activated Florisil 6 g
Elusion:DCM 3:7 Hexane 100ml

I Concentration (up to 1 mL) '

Add n—decane
150ul or 200 ul

I Final Concetration .

Move to GC vial

|

| Analysis (GC/ECD) ]
o (wh A B
injechingy - 2/4
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Step.1_Filtering by Sodium Sulfate|

@® Prepare a funnel and eggplant flask (100 ml), wash with Acetone and Hexane.
@ Put the quarts wool and add the Sodium Sulfate.

® Wash with Hexane
o

Apply the extract to the filter

[Step.2 Concetration (by rotary evaporator)

® \Water bath [ON] Set point [37°C]

® Controler [ON] Set point [No.6 Hexane 105mmHg]
® Set the eggplant flask to the rotary evaporator
)

Concetrate the extract up to 1 ml.

EJE.3 Mess up and fractionation|
® Move the extract to the test tube.

® \Wash the eggplant flask by Hexane
® Mess upto 10 mL
® Move 2 mL to other test tube (8 mL for analysis, and 2 mL for lipid conc.)

E:#
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|Step.5-1 Concetration (No) 8 mL test tubé
® Set point [45]
® Concentrate up to 3 mL

Step.5-2 Concetration (N) 2 mL test tube]
® Concentrate up to dry ness

IStep.6 measure the lipid weight by gravityl

® lipwt(g) = ( after.wt — beferwt ) / Fractionated volume * Mess up volume / wet.wt
A

[Step.7 Open column

/- C[’\‘\A,Q_'; e p T Lo

@ Put the quart wool to the column 2.
L\‘I'J [l\‘f g

Apply the extract to the column

@® Put the Sodium Sulfate to the column (around 1 cm)

® Measure 6 g of I\:,I_czﬂs‘_,i_l_,andzcovg\red by Hexane. gt 1‘\¢[Fah P Ces  Ewtnn
® Put the Florisi_iﬁ‘oe}il&ecléﬁmn. e ¥ slaa! ik

® Cover the Fl?risil by So@ium Sulfate (around 1 cm) i

® Wash by Hexane 3 €02 g ]

@ Change to eggplant flask (200 mL) SO

®

®

Eluted by 100 ml of DCM 3: 7Hexane mix.

acxy,  f
Ay >4
|Step.8 Concentration (by rotary evaporatorﬂ
® Same as Step. 2
Step.9 Final concetration (Ny)
® Add n-decane (150 to 200 ul) to the new test tube, and mark the liquid surface.
® Move the extract to the test tube 2
. J N :
® Concentrate up to the mark. e £ <5e tule Wk atter 27 L pd Wt
® Move to the GC vial boud I».591F fly o ofyy (475
@ 9¢ /1\3/% pgf’?_r!
6. 7%
F) b S 3,,}.1 /% M}y
1-9% 5., e

/3\)3‘4 4/4
labigs 7153

.9 rr\71a] 1914

X .r7
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Analysis of Progesterone, 17-OH Progesterone, Testosterone

Extraction

Homogenize each tissue (around 500 mg) by 3 mL of 0.01 M phosphate buffer (pH
7.5)

® Add 5 mL of Diethyl ether to the homogenite and extract by liquid-liquid extraction.
Move the supernatant to test tube, and concentrate up to dry-ness under the gentle
stream of Nz gas.

® Add 200 ul of ACN : WAT (50 : 50) and move to 1.5 ml tube.

® Centrifuge at 4°C, 15,000 G for 20 min.

@ Move 100 ul of supernatant to HPLC vial.

Analysis

® Analysis of Progesterone., 17-OH Progesterone , Testosterone was done by
HPLC/ESI-MS/MS (HPLC : Sshimadzu LC-20 series, ESI-MS/MS : LCMS-8030)

Condition of HPLC

€ Mobile phase A: 0.1% formic acid water.

€ Mobil phase B: MeOH

€ Flow rate 0.3 ml/min

€9 Gradient condition: 0 min — 2 min, B conc. 50% — 2 min — 5 min B conc. %
50%~95% — 5 min — 6.5 min B conc. 95%

€ Column: TSK-GEL Super ODS

Condition of ESI-MS/MS (MRM) < M¢ -&vdo

L 2

L 2
qp\,\ 50 &J‘

Bro-
A~ AB
A~ #
B~ o
-2 ¥
¢~ ]
=k X

Nebulizing Gas 3 L/min, Dry Gas 15 L/min, Heat Block Temp. 400°C., DL plug
Temp.250°C
Multiple Reaction Monitoring (MRM) conditions

Target lon | Polarity | Dwell Time | Q1 PreBias (V) | CE | Q3 PreBias | R-T
Progesterone 315.1>97: + 100 =18 -30 -19 _[’?
315.1>109.1 + 100 -15 -25 -30 E
17-0OH Progesterone 331.1>97.1 + 100 -16 -35 -19 .
331.1>109.1 + 100 -16 -30 -19 4. ®
Testosterone 289.1>97.2 + 100 -14 -25 -19
289.1>109.2 + 100 -14 -25 -22 ‘{J‘?
=1 l?\/Q" (‘.._\\J FRETE
4
AL Alle ALT
K D v
o v 9
£ v 0
a & ©
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Rat dissection and blood/tissue collection

1. Labeling | 64~ +
=
Group (A or B or C)

ve)L
Cage number (1 or 2) 2 Live
i T T el : e d L w4
Tissue (Blood/Liver/Kidney/Tiung/Spleen/Lung/Testis) We / - 3 "lfa{'?
Bvﬁ l-j/\

— Blood and Liver in 15 mL tube

— QOther tissues in 5 mL tube

5/: [e e 0. [>p

: L(A N j/
2. Body weight measurement
Tesevs (I
3. CO2 & sevoflurane
>-8766 i
1 é;?
4

4. Dissecti d le collecti N
issection and sample collection 8 —(25,(\5 0o UFE
[a%
5. Whole testis weight measurement ? Lrer 93 ¢ 7

6. Cut and weigh samples for Hg analysis (less than 50 mg) CO L w1 e031> 3
Iy Hlecn e vpes 4

(")/)r: D“? ’l);m:m 6 o351
b i L g/

B & PL3
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