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AGP: a;-acid glycoprotein

ALT: alanine aminotransferase

AST: aspartate aminotransferase

AUC: area under the plasma concentration-time curve
BCS: Biopharmaceutics Classification System
Bsep: bile salt export pump

CAT: carnitine acetyltransferase

Crax: maximum plasma concentration

Co: plasma concentration at time 0

CPT: carnitine palmitoyltransferase

CYP: cytochrome P450

DMSO: dimethyl sulfoxide

ECD: 7-ethoxycoumarin O-dealkylase

ELISA: enzyme linked immunosorbent assay
FAOS: fatty acid oxidation system

FaSSIF: fasted state simulated intestinal fluid
FDA: Food and Drug Administration

FeSSIF: fed state simulated intestinal fluid
GST: glutathione S-transferase

HPLC: high performance liquid chromatograph
HT: hematocrit

ICH: International Conference on Harmonisation of Technical Requirements for
Registration of Pharmaceuticals for Human Use
IgA: immunoglobulin A

IgE: immunoglobulin E

IgG: immunoglobulin G

[gM: immunoglobulin M

JP1: Japanese Pharmacopoeia 1
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JP2: Japanese Pharmacopoeia 2

LC/MS/MS: liquid chromatography/mass spectrometry/mass spectrometry

LDH: lactic dehydrogenase

MCD: 7-methoxycoumarin O-dealkylase

MRP2: multidrug resistance-associated protein 2
MRP6: multidrug resistance-associated protein 6
NAR: Nagase Analbuminemia Rats

NEFA: non-esterified fatty acid

Ntcp: sodium taurocholate cotransporting polypeptide
Oatplbl: organic anion transporting polypeptide
Oatp2bl: organic anion transporting polypeptide
OCTN2: organic cation/carnitine transporter 2
PCD: 7-propoxycoumarin O-dealkylase

PD: pharmacodynamics

P-gp: P-glycoprotein

PK: pharmacokinetic (s)

PL: phospholipid

PPARa: peroxisome proliferator activated receptor o
ST: sulfotransferase

T.CHO: total cholesterol

TD: toxicodynamics

TG: triglyceride

TK: toxicokinetic (s)

tmax: time to reach maximum plasma concentration
t1»: terminal elimination half-life

UGT: UDP-glucuronosyltransferase



0d

0000000000000000000000000 invireOOOOQOQOOGQ
0D000000000000000000000000000000D0000000
00000000000000000000000000000000000000
00000000000000000000000000000000000000
00000000000000000000000000000000000000
0D0000000000000000000000000000000000000
00000000000000000000000000000000000000
00000000000000000000000000000000000000
O000000O0TKOOOOOOO0O0000000000000000019940 10
D000OO0O0EUDODODODOOOOO0O0O0O0O0000O00O0ICHOODOOTKOOOOO
00000000000000000000000000000000 00000
000000000 199070 20000000000000000000000
00000000000000000®100000

0D0000000000000000 TKOOOO0O0000000000000a
00000000000000000000000000000000000000
00000000000000000000 Obiocavailability 0 D 000000000
00000000000000000000000000000000000000
0D000000000000000000000000000000FDACOOOO
000000000000 *Y000000000000000000000000
000000000000000000000000000000 TKOOOOO00O
O0000TK 0000000000000000000000000000000
000000000000000000000000000TKOO00D0O0020010
00000 FPAOOOOO 000000000000000000000000
000000000000 2007000 FDADOOOOOOOOOOOOOO0O0O00
00000000 0000000000000000 ligand binding assay 0 0 0
000000000000 0000000000000000000000000
00000000000000000000000000000000000000
0000000000000000000000000000000



gobobbboooooooobbog koo obogogooooon
goooobbogoooobbbuoooooobobbbooooobbbono
000000000000000000000000 7™o0o0000000000ag
gogoobobbodd
U TRioogoboooooogoTbuuooooooboboobooboodo
gobobbbogoooooobboooooobobbooooooon
gooood
U TK/TDb udgogobooboboggogobbooobooooooobooo
goggoobbobbodooooobobobboooooon
U gggoobobbobbbbgooooobooboboobogoouoo
gooobooboo TRTb 0o oooooboobboooooon
goooo
U Bioavailability U O OO DO OO OUOOOOODOODOOOO0OOOODODOOOO
gobobbogoooobbobbboooooboobbuoooaoo
gobobbgoooooobuooogoooo
goobboboboogoguobobbuodoooobobbboooooooboobo
ootk ggdgooboobotoogoooobobboooogoooboooo
gobobbbooooooobbbuoooobbboooooobbooooo
gooobooboo TRTbuboboboooooogoooo
goobbbobboogggbobobbodooooboboobbooooonoboobo
gogobobobbooooooobon
g1ooo* gdoooooboobbboooodoobooboboodg Tyt DO
gobobbbugoooobbbuuooooobboooooobbbuooa
goobbbobobbbobbtodoodoboooobbbobobboboobbob
gooobb TRID Uboboobouoogooooboobbodoogouooboooo
gobobgogad
2000 bdooooobbobbbooooooonbobobo Tkbbbooo”
goobbuoooooobbobbuoooooobobobboooooooboobo
goobobbobbodogoobbbbbooooob TTboggoooooo
g3t bogoooooobbuoooooobboooooonbobn



gobobboooooo” goooooooobbuoobobbbooooouoo
gobobboooooobbooogooon
4000 gdogoooobobgooooobbbuoooooobooogarn
gdddododooooooooooooooooooooooooooooon
goobboboooubobdooobbooooobboooobbbooogd
gobobbooogoooo
gstbuobbdgoooobobugooooobbbuooooon



010 0O0000O0O00000O0O0O0O000O00ObOO0a
TK/TD OO

1.1 0Od

00000000000000000000000000000w-0000000
DAGPIO O OO00000O0O0D0000D0O000O0O0OOOD Yogoooooo
0D0000000000000000000000000000000000000
D00000000000000000 AGPOOOO0O0O0O0D0DDDOOO0O0O000
0ooo ®P000000000 TKOOO0O0O00000000000000000
0000000 ThO0O0000000000000000000000000000
0D0000000000000000000 TDhOoO00O00ooooooooog ®?
0010000000000 000000000000000000000000
00000000000000000000000000000000000000
00000000000000000000000000000000000000
000000000000000000000000000 TOO000000000
00000000000000000000000000000000000000
O0OAGPOOO0DOO0O00O0O0O0O0DOODOOOOONONONODODDOOOOOOOOO
oooooooo '“Yooooooo00000000o00000o0oooooon
0D000000000000000000000 ®P00000000000o0o
D0000TKOOODOO TDOO000000000000000000000000
M3 O0O0O0000000000000000000000000000000000
00000000000000000000000000000000000000
0D000000000000000C,00000000000000000000
0000000000000000000000000000000000000
e 000000000 %Y0000000000000000000000000
0000000000000000000000 TK/TD 000000000000
oooQg
0000000000000000000000000 '*Yooo0 "oooo ™o
Doooooooo 000000000 00000000000000000



000000000000000000000000000000000000000
0000000000000000000000000000000000000
0oooooooooooo *®0000000000000000000o0oo
0D0000000000000000000000000000000000000
0D00000000000000000000000000 TK/TD 0000000
00oooooooon

0000000000000000000 TK/TD 0000000 Sprague-Dawley
UgSbudouoduobioibiooibiooUddoddndNagase Analbuminemia Rats:
NAROOOOODOODODOOOOOOOOONAR 0000000000 O0000000
00000 P00000000000000000000000000000 20
NAR 00 000000000000000000000000000000000
0D0000000000000000000000000000000000000
000000000000000000SDO00000 NARODODODOOOOOOO
000 *®00000000000000000000000000000000
oood

000000000000000000000000000000000000
00000000000000000000000000000000000000
0000000000000000000000000000000000 *000
00000000000000000000ASTLOO00000000000000
D0OO0ALTOODDOO000000O0000O00O0TCHOI OOODODODOOOTGO
00000000000000000000000000000000000000
00000000000000000000000000 P4500CYPOOOOOOO
000000000000 *0000000000000000000000000
00000000000000000000000000000000000000
00o00o0ooooon

00000000000000000 TKID 0000000000000000d
O0O0OO0OO0OO0OONARO SDOODOD 40000000000 TK/TDOOOOOOO
0D0000000000000000000000000000000000000
00000000000000000000000000000000000000
00000000000 0000000



JHR (R - BEitt)

[
>

U1 dbboobooobooon

10



1.2 O0OOOOOO

1.21 OO0

gboogooboobooooobg
gooooboobooooobg

UoddbnbO CoAl Sigma-Aldrichd

U000 CoAl Sigma-Aldrich[

7-0 000000 0 0 Sigma-Aldrich

7-00 00000 0 0 Sigma-Aldrich
7-000000000000*0000000

CYPIA2 0 00O CYP2B1/2 0O O O O U Chemicon Internationall]
CYP2C6, CYP2C11 OO O 00 NADPH P450reductase 1 U O OO OO OOODOO
CYP2E1, CYP3A OO U 0O CYP4A O U O U O GE Healthcarell
UO0OdOobO0ODOOdBETHYL Laboratories[]

O o oo oogoogooogod

1.22 ODO00O0O0O0O0UOoOoOoOoOooon

NAROODO SDOOOOOO0O0O SLCUd eUU0DDODOODO 23+ 10000 55
+5% 000 10 12000700-19:0000000000000000000O000O0
O Certified Rodent Diet 50020 PMID D00 0OO0OOOOODOO0OOOO70000
gobooo

gooboboDogd 1% Tween-80 DD DODOOOOO 2000 6% U000OO
go200000 600 mgkg DO OO 4000NARD OO SDOODOOOOOOOO
On=3/0M0

TKOOODODODODOO 40000000000 204070240000 05mL U0
gobobobobbuoogodobbbbiooooobobobbbooooooobnat
9,600xg ] SULODDOOOOOOLULOLODOUOOOOOODL TKOOOOOOOO
Lo nuuooooon

goobbbobboduo40d0bbbb 24000 0b00ooooobooo
gdddoooouoouoooooobbbbbbbbbooooooooo40
Lsooxg 1odguoobbudgoooobnogooaooooboggn

11



gobobbbogooobbbboooooobbooooobbbbooooon
guoouobbbtotbdggooboobo-sobdgoouooboobobibibiuilovd
guooobbboooooonobogoooooobn

1.2.3 TKOO

0000000000000000Barra D000 000000000000

00O

000000000003 00000000002mLO00000000000

0ooooooo0O0

0O 0000000 0pL000m@spl 0 025MO0m5uL 000000000
so0pL000000000300000000

0 4000001870xg0 10000000000
000000000000000000000000000000000000
DO00O00100pl 00 00000000000HPLCOOOOOOOOO0 30
0000000

0 00000000 20pL0 HPLCODODOOOO

goooobbogogd
U oo osmLddon2s5000238,000xgll 300400000000
U buogogobbobbbodoogd 2oL HPLCOOOODOO

OHPLCODOOOO
O 0D00000o0obooo0oooonniO Waters 2690 Separations Module
U Waters[]
O 00000002690 Column Heater[ ] Waters[]
0 UV OO O O Waters 2487 Dual A Absorbance Detectorl] Waters[]

gooooo

U 0oggobps-3 150x2.1mmid0GLOOOOON
U goggdua4ou

12



U 0odgoooobbobbbodoogdn =60:40: 10 v/ivivOd
U 0ddo2mL
U 0oddduv275nm

1.24 TKOOOOOOO

00000000 UOdAUGCUO0000000DOO0O0O00 Microsoft
EXCEL20030 000U ooboobodbdddddiid G 0o
UObbDb0bD0U00Otm 0000000 oagn

1.25 ODO0OO0OO0OO0O0O
UodoobO TBA-200FRO DO 00000 OODOOOOOO0OO0O0ooobbooDD
oood

U ASTUHALTUOOODOOOOOLDHO ..Jsccudunonon

U T.CHOU O OO DOOPLID TGU O OO D O ONEFAO ...00 0O

0 0oddd...Biuret [
godboudoddd REP8IF710000 Helena LaboratoriesU] U U O U O 0O 0O 0O O
gooobobooboboobobooboobbbbooboobobuooboon
Oooooboobooon

1.26 ODOOOOOOQd
10%0000000000000000000000000000O00O0O0O0O0OO
gobobobobboooooobbbb- dooooobobbboooooooo
goooo

l1.27 O0O0ODOOO

gobobbboooooobobbgoooo 300t 1.15%uooooooon
guoubbboobbbbodooouo 4ogggogrooxg oo
gobbobob7oxgtddgdoobbobobooooobnb40D0009,000xg
godiddubbobbdooooobbob4bboogiosoooxgtl 100
guooooobobbgoooooobbbbooooobooobboonooo

13



g 1.15% 000000 ibdgdgdd 400105000 x gl 1000000
guooobobbtobggoooob 200000000000 1.15%0 0000000
guoooobbogoooooobuoooaono

1.2.8 000000000
D00000 CoADOOOOFAOS 00 M 000000000000 OODOO
O00MCATO DD 000000000 00000000000000MOCPT
D00D0000700xg000000000000000000000 CoADDOO
0000 CoADOOOOGray O *”*P0000 FAOSOCATOCPTO OO OOOOO

1.2.9 000000 P4S00OOOOOOOOO

P450 000 7-000000000 Oo-00000000D0DOODOOOOOOOO
D000000P450000000000000000000000 Omura O Sato
000 *P0Lowry D000 P0DO00007-00000000 o-000000O0O
OMCDM7-00000000 0-000000000ECDOOOO 7-000000
D00 O0-000000000PCDOONDDD Matsubara??0 00000000

1.2.10 Western blot 00 O

Westenblot 0 DO D0 000O0O0O0O0OOOOOO0O0O0O0O0O0OODOOOODODO
Ob0oooboooobbodd 2 mg protein/mLU CYP2B1/20 CYP2C6U CYP2C110
CYP2EILCYP3ALCYP4AINADPH P450 reductase U L] [J [1 4 mg protein/mL] CYP1A2
gopbboobbodgooobbobbbdoooogobobobbd 2 mgprotein/mIl] [
gobobobobboooooobbbbtooooduob sbS BMEODOOOOOoODO
20000000 sO00b00bo0obOdrsuld CYP2C6 CYP2C11ONADPH
P450 reductase UJ [112.5 plO O 0O 0O O 0O 0O 5 pLld CYPIA2O0 CYP2B1/2U0 CYP2E1D
CYP3AOCYPAAL U O OUOOOO 75% SDS-0 0 0o ooooboooggo
O0b0bboboobuoobodtdbbletting DOODODODDODOODDODOODODODOO
Immobilon DO OO0 UO0OO0DOOOOO0OD0DOOOOODOO ECLOO0ODOOOOO
gooobobobobobooobtoboboboboboboonn

streptavidin-horseradish peroxidase conjugatel] U J [ ECL Western blotting detection

14



reagent 1 OO UOO0O0O0O0OO0OD0O0O0OO0O0O0OO0O0O0OO

1211 ODOOO0OOOOO

00O O RNeasy Mini Kit 0 QUIAGENU U RLT buffer 0 0D OO OO OO OO RNA

OoooboboobooboboobbobooboobboO Affymetrix U0 OO OO

O0o0o0obOoobooboboobooon

U 0D000odoooDspugdd RNAD GeneChip® One-Cycle cDNA Synthesis Kit
OAffymetrixU D OO0 ¢cDNADOODODOOODO

U 000ooddd cRNAUOUOO GeneChip® IVT Labeling Kitl) Affymetrix[] U U
gooooog

U 00000000 cRNAtarget DO DO OO 10pug 00 OO0 GeneChip® Rat
Genome 230 2.0 Arrayl] AffymetrixU 0 450 0 16 U0 0 00OOOOOOOO0O

U Fluidics Station 4500 Affymetrix(] U O O 0O GeneChip®U OO OO DO OOOO
GeneChip® Scanner 3000 7GL Affymetrix D 0 OO OO OO

U 0000boobodooobbbOdOd GeneChip® Operating Software Ver. 1.2
U AffytemrixU 0 OO0 0O MASSO OO O UOUOO OO OO O Spotfire 8.000 Spotfirel]
gbooooboobooobon

O 00boobooobooo 2%0b0bgg2%b00bobooboonoobo
gooobboDbO0O0O 10000 Trimmed mean normalization O O 0 00 0O 0O O
gboooobooboooboobon

1.212 O00O0O0O

U000000 Ftedtt OODOO 25% M O00MMOO000O000OQO Student's t test
000 Dunnett’stest 00000000 O00O0 SAS® System Release 8.20 SAS Institute[]
0 00 Microsoft® Excel 2000 0 D D 0000000000 5%0000

15



1.3 0040

1.3.1 000000000000000
000000000000000000000000SDO00000000 3gdL
D0OO0D0O000O0ONAROOOOOO0DOO000O0O0OOOODODODDDONFig.
LA O000000000000000000 mRNA O Western blot 00000
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Fig. 1-1. Analysis of albumin in plasma and liver after a 4-day repeated dosing of clofibrate
in SD rats and NAR. (A) The albumin concentration in plasma measured by electrophoresis.
(B) The protein and mRNA contents of albumin in the liver measured by Western blot and
microarray analysis. Each bar represents the mean = S.D. of 3 rats. **: Significantly different
from the mean value of the corresponding group of SD rats (p<0.01, Dunnett’s test).
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Fig. 1-2. Total and free clofibric acid concentrations in plasma after a 4-day repeated
dosing of clofibrate in SD rats and NAR. Each symbol expresses the concentration of
pooled plasma (n=3).
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Table 1-1. Total and free clofibric acid concentrations and protein binding in plasma after a
4-day repeated dosing of clofibrate in SD rats and NAR. Each data expresses the
concentration of pooled plasma (n=3).

Plasma concentration (pg/ml) Crnax timax AUCo24nr
Strain ~ Dose (mg/kg) Matrix 0 2 4 7 24 (hr)  (pug/ml) (hr) (pg* hr/ml)
SD 200 total 8.48 363.0 319.9 265.5 5.63 363.0 2 4237
free 0.12 89.2 72.2 48.4 0.12 89.2 2 844
protein binding (%) 98.6 75.4 77.4 81.8 97.9
600 total 168.6 742.9 736.1 634.1 30.5 742.9 2 10095
free 17.0 240.3 220.1 174.5 0.983 240.3 2 2801
protein binding (%) 89.9 67.7 70.1 72.5 96.8
NAR 200 total 0.58 122.2 103.2 81.0 0 122.2 2 1313
free 0.64 96.2 84.2 66.8 0.45 96.2 2 1075
protein binding (%) -10.3* 21.3 18.4 17.5 N.D.
600 total 17.3 363.3 325.9 278.0 11.5 363.3 2 4436
free 13.8 275.7 259.9 214.3 10.2 275.7 2 3445
protein binding (%) 20.2 24.1 20.3 22.9 11.3

N.D.: Not determined.

0: < 0.5 pg/ml  below the limit of quantitation).

*: Minus figure at just before administration (0 hr) and 24 hr after administration in NAR was considered to be a result from the low exposure around the
lower limit of quantitation (< 0.5 pg/ml for total drug concentration; < 0.1 pg/ml for free drug concentration).
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Fig. 1-3. Changes in blood chemistry after a 4-day repeated dosing of clofibrate in SD rats
and NAR. Each bar represents the mean = S.D. of 3 rats. The upper and lower figures
express actual values and normalized values compared with the mean values of each control
group as % of the control, respectively. *, **: Significantly different from the mean value of
the each rat control group (p<0.05 and p<0.01, respectively, Dunnett’s test). ##: Significantly
different from the mean value of SD rats at 0 mg/kg group (p<0.01, Student's t test).
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Fig. 1-4. Correlation of mean relative values in blood chemistry and AUC_ 4 values of
clofibric acid after a 4-day repeated dosing of clofibrate in SD rats and NAR. X axis of left
and right figures express total and free AUCy.,4p, Values, respectively.
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Table 1-2. Histopathological findings in liver after a 4-day repeated dosing of clofibrate in
SD rats and NAR.

Organ Strain 0 mg/kg 200 mg/kg 600 mg/kg
Liver SD Individual - - - 1 1 1 2 3 2
hepatocellular Mean — 1 2.33
hypertrophy
NAR  Individual - - - 1 2 2 4 2 3
Mean — 1.67 3

Grading: -;no findings 1; Zone 3, slight 2; Zone 2 to 3, slight 3; Zone 1 to 3, slight 4; Zone 1 to 3, moderate
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Fig. 1-5. Fatty acid metabolizing enzyme activities after a 4-day repeated dosing of
clofibrate in SD rats and NAR. Each bar represents the mean + S.D. of 3 rats. *, **:
Significantly different from the mean value of the each rat control group (p<0.05 and
p<0.01, respectevily, Dunnett’s test).
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Fig. 1-6. mRNA content of fatty acid metabolizing enzymes in the liver measured by
microarray analysis after a 4-day repeated dosing of clofibrate in SD rats and NAR.
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Fig. 1-7. P450 content and ACD activities after a 4-day repeated dosing of clofibrate in SD
rats and NAR. Each bar represents the mean * S.D. of 3 rats. *, **: Significantly different
from the mean value of the each rat control group (p<0.05 and p<0.01, respectively,
Dunnett’s test). #: Significantly different from the mean value of SD rats at 0 mg/kg group
(p<0.05, Student's t test).
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Fig. 1-8. Protein and mRNA contents of CYP1A2, 2B1/2, 2C6, 2C11, 2E1, 3A, 4A and
NADPH P450 reductase in the liver measured by Western blot and microarray analysis after
a 4-day repeated dosing of clofibrate in SD rats and NAR.
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Table 2-1. Concentrations of serum proteins and NEFA in non-pregnant and pregnant rats.

Non-pregnant Pregnant

rats rats
Albumin (g/dl) 2.82+0.25 2.11 £0.15%*
AGP (pg/ml) 113+ 17 60.3 £ 5.6**
IgA (mg/l) 13.6 £4.0 15.6+7.1
IgG (mg/l) 6786 + 2180 1142 £ 605**
IgM (mg/l) 251 £ 46 391 £ 82%*
IgE (mg/1) N.D. N.D.
NEFA (nEg/) 401 +79 1170 £ 225%*

Each data represents the mean + S.D. of 10 rats.
N.D.: Not determined.

**: Significantly different from the mean value of the
non-pregnant rats. (p<<0.01, Aspin-Welch's t test)

232 OO0OOO0O HT
U0obobbOHTDOO Table220000OD0O0O0O0O0OODDOO0O0O0OODODOOO
gobobobboodod o0 gddbbbboogooobobobbbuoooooon

40



guoubobbtgoooobbbograrobggoaog

Table 2-2. Circulating plasma volume and HT in non-pregnant and pregnant rats.

Non-pregnant Pregnant
rats rats
Plasma volume
9.08 + 0.89 12.6 £ 1.6%*
(ml/100 g body wt)
HT (%) 39.1+ 1.6 31.4 £ 1.2%*

Plasma volume was normalized by 100 g body weight of dams or non-
pregnant rats. Each data represents the mean + S.D. of 5-7 rats.

**: Significantly different from the mean value of the non-pregnant rats.
(p<0.01, Student's t test)
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Fig. 2-1. Total and free diclofenac concentrations in plasma after single intravenous and
oral administration to non-pregnant and pregnant rats. Pooled plasma samples (n=5) were
used for the measurement. (A) Total concentration, intravenous administration, 30 mg/kg.
(B) Free concentration, intravenous administration, 30 mg/kg. (C) Total concentration,
oral administration, 100 mg/kg. (D) Free concentration, oral administration, 100 mg/kg.

42



Table 2-3. The total and free diclofenac concentrations in plasma and TK parameters after a

single intravenous administration at a dose level of 30 mg/kg to non-pregnant and pregnant

rats.
Variable Plasma concentrations of diclofenac (ng/ml) Co ti AUCua
0.083 0.25 0.5 1 4 7 24 (hr) (ng/ml) (hr)  (ng hr/ml)

total 184645 69338 82832 24939 5910 2101 74.3 300433 3.28 164082

Non-pregnant free 1818 936 544 143 36.7 21.0 0 2529 2.17 1302
free fraction % 1.0 1.3 0.7 0.6 0.6 1.0 N.D.

total 143877 135977 133967 51307 14175 7443 1133 147972 573 319087

Pregnant free 4971 3298 2265 710 120 94.4 16.1 6095 6.82 5095
free fraction % 3.5 24 1.7 1.4 0.8 1.3 1.4

Pooled plasma samples (n=5) were used for the measurement.

N.D.: Not determined.
0:<5ng/ml below the limit of quantitation).

Table 2-4. The total and free diclofenac concentrations in plasma and TK parameters after a

single oral administration at a dose level of 100 mg/kg to non-pregnant and pregnant rats.

Variabl Plasma concentrations of diclofenac (ng/ml) Crnax tmax AUCqy
ariable
0.25 1 2 4 7 24 (hr) (ng/ml) (hr) (ng hr/ml)

total 462473 160406 46584 16858 17167 884 462473 0.25 662797

Non-pregnant free 2676 1363 343 196 108 14.2 2676 0.25 4736
free fraction % 0.6 0.8 0.7 1.2 0.6 1.6

total 273080 172224 56503 32083 24805 3231 273080 0.25 727712

Pregnant free 10195 5539 1126 467 504 78.7 10195 0.25 18510
free fraction % 3.7 32 2.0 1.5 2.0 2.4

Pooled plasma samples (n=5) were used for the measurement.
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Fig. 2-2. Total and free propranolol concentrations in plasma after single intravenous and
oral administration to non-pregnant and pregnant rats. Pooled plasma samples (n=5) were
used for the measurement. (A) Total concentration, intravenous administration, 10 mg/kg.
(B) Free concentration, intravenous administration, 10 mg/kg. (C) Total concentration,
oral administration, 50 mg/kg. (D) Free concentration, oral administration, 50 mg/kg.
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Table 2-5. The total and free propranolol concentrations in plasma and TK parameters after
a single intravenous administration at a dose level of 10 mg/kg to non-pregnant and

pregnant rats.

Variable Plasma concentrations of propranolol (ng/ml) Co tin AUCq
0.083 0.25 0.5 1 4 7 24 (hr) (ng/ml) (hr)  (ng hr/ml)

total 1164 999 717 594 247 50.2 0.206 1256 1.99 2959

Non-pregnant free 216 159 118 78.8 16.0 3.51 0 252 1.34 336
free fraction % 18.6 15.9 16.5 13.3 6.5 7.0 N.D.

total 1053 889 771 524 183 43.9 0.518 1145 2.36 2563

Pregnant free 214 140 132 922 19.2 4.65 0.137 264 2.97 383
free fraction % 20.3 15.7 17.1 17.6 10.5 10.6 26.4

Pooled plasma samples (n=5) were used for the measurement.
N.D.: Not determined.
0:<0.1 ng/ml below the limit of quantitation).

Table 2-6. The total and free propranolol concentrations in plasma and TK parameters after

a single oral administration at a dose level of 50 mg/kg to non-pregnant and pregnant rats.

Variabl Plasma concentrations of propranolol (ng/ml) Crnax tmax AUCai
ariable
0.25 1 2 4 7 24 (hr) (ng/ml) (hr)  (ng hr/m
total 1124 1444 1126 765 333 2.66 1444 1 8780
Non-pregnant free 187 243 181 78.5 19.0 0.348 243 1 967
free fraction % 16.6 16.8 16.1 10.3 5.7 13.1
total 891 1413 1163 803 459 5.65 1413 1 10072
Pregnant free 162 259 204 122 45.8 0.779 259 1 1383
free fraction % 18.2 18.3 17.5 15.2 10.0 13.8

Pooled plasma samples (n=5) were used for the measurement.
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Fig. 2-3. Protein binding of diclofenac in non-pregnant and pregnant rats after a single
intravenous and oral administration of diclofenac sodium. (A) The relationship between
free and bound concentrations of diclofenac in plasma. (B) The Scatchard plots. Each
symbol represents the results of the pooled plasma samples (n=5). The solid lines
represent the predicted values by the Michaelis-Menten equation.
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Fig. 2-4. Protein binding of propranolol in non-pregnant and pregnant rats after a single
intravenous and oral administration of propranolol hydrochloride. (A) The relationship
between free and bound concentrations of propranolol in plasma. (B) The Scatchard plots.
Each symbol represents the results of the pooled plasma samples (n=5). The solid lines
represent the predicted values by the Michaelis-Menten type non-linear plus linear
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Table 2-7. Microscopic findings in gastrointestinal tracts after a single intravenous

administration of diclofenac in non-pregnant and pregnant rats.

Organ . . . Non-pregnant Pregnant
Pathological findings ~ Grading score ~ T? 1 2 3 T 1 2 3
Stomach (PY)  Erosion 1 1 0 0 0 0 0 0
Ulcer 1 1 0 0 4 3 1 0
Duodenum Erosion 0 0 0 0 2 2 0 0
Ulcer 0 0 0 0 2 0 2 0
Ileum Erosion 1 1 0 0 0 0 0 0
Cecum Ulcer 2 2 0 0 4 4 0 0
Colon Ulcer 1 1 0 0 0 0 0 0

Grading score: 1:slight 2:moderate 3: marked “Total number of animals observed each finding.
Data are expressed as the number of animals observed each grading score. Each non-pregnant and pregnant rat group
consists of 5 rats.
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Table 2-8. Microscopic findings in gastrointestinal tracts after a single oral administration

of diclofenac in non-pregnant and pregnant rats.

Organ . . . Non-pregnant Pregnant
Pathological findings ~ Grading score T 1 2 3 T 1 2 3
Stomach (PY)  Erosion 1 1 0 0 0 0 0 0
Ulcer 1 0 1 0 4 0 1 3
Stomach (GL)  Ulcer 1 0 1 0 0 0 0 0
Duodenum Erosion 0 0 0 0 2 2 0 0
Ulcer 0 0 0 0 2 0 2 0
Cecum Erosion 0 0 0 0 1 1 0 0
Ulcer 1 0 1 0 2 2 0 0

Grading score: 1:slight 2:moderate 3: marked “Total number of animals observed each finding.
Data are expressed as the number of animals observed each grading score. Each non-pregnant and pregnant rat group
consists of 5 rats.
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Fig. 3-1. P450 content in non-pregnant and pregnant rats. Each bar represents the mean +
S.D. of 5 rats. **: Significantly different from the mean value of non-pregnant rats
(p<0.01, Student's t test).
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Table 3-1. Modified genes in pregnant rats for CYPs (n = 5).

Gene symbol Entrez Gene  Affymetrix probe ID  Fold change P/A call*
Phase I drug metabolizing enzyme gene
[Increased]

Cyplbl 25426 1368990 at l.61 * P-P

Cyp2b3 286953 1370475 _at 1.21 ** P-P

Cyp2c6 246070 1370580 a at 1.17 *%* P-P

Cyp2c7 29298 1370241 _at 1.32 *** P-P

Cyp2cl12 25011 1368155 at 1.25 #%* P-P

Cyp2c22 171518 1387949 at 1.73 *** P-P

Cyp2sl 308445 1390282 at 1.44 A-P

Cyp4a2 24306 1394844 s at 1.45 ** P-P

Cyp4a3 298423 1370397 at 1.74 *** P-P

Cyp4fl7 500801 1392720 at 1.24 A-P

[Decreased]

Cypla2 24297 1387243 at 0.85 * PP

Cyp2al 24894 1387511 at 0.76 ** P-P

Cyp2al /// Cyp2a2 24894 /// 24895 1369275 s at 0.77 * P-P
Cyp2c23 83790 1367988 _at 0.68 ** P-P

Cyp2d1 /// Cyp2d5 266684 /// 286963 1370377 _at 0.78 ** P-P
Cyp2d3 24303 1370496 _at 0.47 *** P-P

Cyp2d4vl 171522 1370329 at 0.34 ** P-P

Cyp2d4vl 171522 1387913 at 0.35 ** P-A

Cyp2el 25086 1367871 _at 0.59 *** P-P

Cyp2f4 54246 1368608 at 0.76 * P-P

Cyp2j3 313375 1370706 _a at 0.23 *** P-P

Cyp2tl 171380 1368265 at 0.38 *** P-P

Cyp3al8 252931 1398307 _at 0.13 * P-P

Cyp4fa 286904 1387973 at 0.77 * P-P

Cyp4v3 266761 1370889 _at 0.61 * P-P

Cyp4v3 266761 1388127 at 0.75 * P-P

(a) P and A represent >= 75% and <= 75% of the animals in either non-pregnant (left) or pregnant (right) group

exhibited Presence Call by MAS 5.0 data analysis, respectively.
*p < 0.05, **p <0.01, and ***p < 0.001; significant difference from non-pregnant rats.

#p < 0.1; difference tendency from non-pregnant rats.
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Fig. 3-2. Protein expression for CYPs in non-pregnant and pregnant rats. 1-5: Number of
non-pregnant rats. 6-10: Number of pregnant rats.
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Fig. 3-3. CYPs specific activities in non-pregnant and pregnant rats. Each bar represents
the mean = S.D. of 5 rats. ***: Significantly different from the mean value of
non-pregnant rats (p<0.001, Student's t test). #, ##: Significantly different from the mean
value of non-pregnant rats (p<0.05 and p<0.01, respectively, Aspin-Welch’s t-test).

Table 3-2. Change of mRNA and protein expression, and activity for CYPs in pregnant rats

compared with non-prengnant rats.

1A2 2B 2C 2D 2E1 3A
mRNA l - T | l |
protein ! ! - - | l
activity l - _ ] l l

t :increase, | :decrease, -: no change
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Table 3-3. Modified genes in pregnant rats for Phase Il drug metabolizing enzymes (n = 5).

Gene symbol Entrez Gene  Affymetrix probe ID  Fold change P/A call ®
Phase  drug metabolizing enzyme gene
[Increased]
Mgstl 171341 1367612 _at 1.31 *** P-P
Ugt2b36 83808 1368397 at 1.20 *** P-P
Sultdal 58953 1368562 _at 5.88 H** A-P
[Decreased]
Sultlal 83783 1370019 at 0.50 * P-P
Sultlel 25355 1368733 at 0.70 P-A
Sultle2 171072 1369531 at 0.17 P-A
Sultlc2 171072 1377672 at 0.13 P-A
Sultlc2a 316153 1370943 at 0.10 *** P-P
24421 ///
Gsta2 /// Gsta3 /// Yc2 24422 /// 1367774 at 0.88 * P-P
494500
Gstkl 297029 1398378 at 0.81 ** P-P
Gstm2 24424 1370952 at 0.65 ** P-P
Gstm3 81869 1387023 at 0.75 * P-P
Gstol 114846 1389832 at 0.56 ** P-P
Gstpl 24426 1388122 at 0.75 ** P-P
Gsttl 25260 1368354 at 0.58 ** P-P
Gsttl /Il Gstt3 2:92964?2/2// 1371942 _at 0.38 ** P-P
Mgst3 predicted 289197 1388300 _at 0.25 *** P-P
113992 ///
154516 ///
Ugtlal /// Ugtla2 /i 24861 ///
Ugtla3/// Ugtlas /// 301595 ///
Ugt1a6 /// Ugt1a7 /if 396527 /// 1370613 s _at 070 * P-P
Ugtla8 /// Ugtla9 396551 ///
396552 ///
574523
Ugt2al 63867 1369850 _at 0.61 * P-P
Ugt2b3 266685 1387955 at 0.89 * P-P

(a) P and A represent >= 75% and <= 75% of the animals in either non-pregnant (left) or pregnant (right) group
exhibited Presence Call by MAS 5.0 data analysis, respectively.
*p <0.05, **p <0.01, and ***p < 0.001; significant difference from non-pregnant rats.
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Fig. 3-4. Protein expression for Phase II drug metabolizing enzymes in non-pregnant and
pregnant rats. 1-5: Number of non-pregnant rats. 6-10: Number of pregnant rats.
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Fig. 3-5. Phase II drug metabolizing enzyme specific activities in non-pregnant and
pregnant rats. Each bar represents the mean + S.D. of 5 rats. *, **: Significantly different
from the mean value of non-pregnant rats (p<0.05 and p<0.01, respectively, Student's t
test).
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Table 3-4. Change of mRNA and protein expression, and activity for Phase II drug

metabolizing enzymes in pregnant rats compared with non-prengnant rats.

ST1Al GSTp GSTTT GSTO |[UGT1A | UGT2
mRNA l l l l l l
protein NT - [} NT | l
activity - l 1 NT l NT
T :increase, | :decrease, -:nochange, NT: not tested.
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Table 4-1. Relationships between physicochemical properties, a condition of each

gastrointestinal tract, and systemic exposures of each drug.

Physicochemical Physiological condition
property Gastrointestinal tract Fasted condition Fed condition
pH solubility (ug/mL)
JP1 (pH 1.2) Solubility Stomach <pH2 pHS5-7
Acetate buffer (pH 4.0) value Solubility in JP1 Solubility in JP2
JP2 (pH 6.8)
Simulated intestinal
fluid (pug/mL)
FaSSIF (pH 6.5) Solubility Small intestine pH 6.5 pHS
FeSSIF (pH 5.0) value Bile acid
Solubility in FaSSIF  Solubility in FeSSIF
Lipophilicity
LogD (pH 5.0) Lipophylicity Food
(pH 6.0) (LogD value) Lipophylicity
(pH 6.8) (LogD at pH 5.0)
AUC (pg-h/mL)

AUC in fasted condition AUC in fed condition

AUC: Mean AUCO_24h
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Table 4-2. Relationships between physicochemical properties and systemic exposure of

Compound A.
<Compound A>
Physicochemical Physiological condition
property Gastrointestinal tract Fasted condition Fed condition
pH solubility (ug/mL)
JP1 (pH1.2)  <0.03 Stomach <pH 2 pHS5-7
Acetate buffer (pH 4.0) 0.03 Low Low

JP2 (pH6.8)  0.05

Simulated intestinal
fluid (pg/mL)
FaSSIF (pH 6.5) 11 Small intestine pH 6.5 pHS
FeSSIF (pH5.0) 32 Bile acid
High High
Lipophilicity
LogD (pH5.0)  5.08 Food
(pH 6.0) 5.08 .
(PH6.8)  5.08 High
AUC (pgh/mL)
1000 mgkg 3.47 23.6

AUC: Mean AUC .4, (n = 6 in fasted condition, n = 3 in fed condition).
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Table 4-3. Relationships between physicochemical properties and systemic exposure of

Compound B.

<Compound B>

Physicochemical Physiological condition
property Gastrointestinal tract Fasted condition Fed condition
pH solubility (ug/mL)
JP1 (pH 1.2) 0.8 Stomach <pH2 pHS5-7
Acetate buffer (pH 4.0) 0.2 Low Low

P2 (pH6.8) 0.5

Simulated intestinal
fluid (pg/mL)
FaSSIF (pH 6.5) 5.1 Small intestine pH 6.5 pHS5
FeSSIF (pH 5.0) 37 Bile acid
Low High
Lipophilicity
LogD (pH5.0) 08 Food
(PH6.0) 08 .
(PH6.8) 0.8 Medium
AUC (pg'h/mL)
10 mgkg 1397 2917

AUC: Mean AUCO,24h (Il = 4)
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Table 4-4. Relationships between physicochemical properties and systemic exposure of

Compound C.

<Compound C>

Physiological condition

Physicochemical
property Gastrointestinal tract Fasted condition Fed condition
pH solubility (pug/mL)
JP1 (pH 1.2) 9100 Stomach <pH?2 pH5-7
Acetate buffer (pH4.0) 14000 High High

JP2 (pH 6.8) 44000

Simulated intestinal
fiuid (ng/mL)
FaSSIF (pH 6.5) >1000 Small intestine pH 6.5 pHS5
FeSSIF (pH 5.0) >1000 Bile acid
High High
Lipophilicity
LogD (pH5.0)  -4.68 Food
(pH6.0)  -4.67
(PH6.8)  -4.59 Low
AUC (pg'lvmL)
100 mgkg 75894 26300

AUC: Mean AUCO,24h (Il = 4)
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Table 4-5. Relationships between physicochemical properties and systemic exposure of

Compound D.

<Compound D>

Physicochemical Physiological condition
property Gastrointestinal tract Fasted condition Fed condition
pH solubility (ug/mL)
JP1 (pH 1.2) 0.9 Stomach <pH?2 pHS5-7
Acetate buffer (pH 4.0) 0.8 Low Low
JP2 (pH6.8) 0.9
Simulated intestinal
fluid (pg/mL)
FaSSIF (pH 6.5) 17 Small intestine pH 6.5 pHS5
FeSSIF (pH 5.0) 198 Bile acid
High High
Lipophilicity
LogD (pH5.0) 0.8 Food
(pH 6.0) 0.8 .
Med
(PH6.8) 0.8 edum
AUC (pg'hvmL)
100 mgkg 114 126

AUC: Mean AUCO,24h (Il = 4)
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Table 4-6. Relationships between physicochemical properties and systemic exposure of

Compound E.

<Compound E>

Physicochemical Physiological condition
property Gastrointestinal tract Fasted condition Fed condition
pH solubility (ug/mL)
JP1 (pH1.2) N.D. Stomach <pH2 pHS5-7
Acetate buffer (pH 4.0) N.D. Low Low

P2 (pH6.8) 3.9

Simulated intestinal
fluid (ug/mL)
FaSSIF (pH 6.5) 52.9 Small intestine pH 6.5 pHS
FeSSIF (pH 5.0) 60.8 Bile acid
High High
Lipophilicity
LogD (pH 5.0) 2.50 Food
(pH 6.0) 2.50 .
(PH 6.8)  2.46 Medium
AUC (pg'h/mL)
100 mg/kg 203 287

N.D.: Not detected.
AUC: Mean AUC,4, (n=4).
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Table 4-7. Relationships between physicochemical properties and systemic exposure of

Compound F.

<Compound F>

Physicochemical Physiological condition
property Gastrointestinal tract Fasted condition Fed condition
pH solubility (pg/mL)
JP1 (pH 1.2) 6.2 Stomach <pH2 pHS5-7
Acetate buffer (pH 4.0) 7.3 Low Low

JP2 (pH 6.8) 9.7

Simulated intestinal
fluid (pg/mL)
FaSSIF (pH 6.5) 38.8 Small intestine pH 6.5 pHS
FeSSIF (pH 5.0) 177.1 Bile acid
High High
Lipophilicity
LogD (pH 5.0) 3.11 Food
(pH 6.0) 3.12 .
(PH6.8)  3.13 Medium
AUC (ug'h/mL)
100 mg’kg 318 395

AUC: Mean AUCO,24h (Il = 4)
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Table 4-8. Relationships between physicochemical properties and systemic exposure of

Compound G.

<Compound G>

Physicochemical Physiological condition
property Gastrointestinal tract Fasted condition Fed condition
pH solubility (pug/mL)
JP1 (pH 1.2) <0.25 Stomach <pH 2 pHS5-7
Acetate buffer (pH 4.0)  <0.25 Low Low
JP2 (pH6.8) <0.25
Simulated intestinal
fluid (pg/mL)
FaSSIF (pH 6.5) 54 Small intestine pH 6.5 pH S
FeSSIF (pH 5.0) 8.3 Bile acid
Low Low
Lipophilicity
LogD (pH 5.0) 5.47 Food
(pH 6.0) 4.55 .
H
(PH6.8) 374 igh
AUC (pg'h/mL)
300 mg/kg 183 148

AUC: Mean AUCj,4, (n=4).
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