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Antibiotics Suppress Cyp3a in the Mouse Liver by Reducing Lithocholic
Acid-producing Intestinal Flora
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We previously demonstrated that ciprofloxacin (CPX), a new quinolone antibiotic, suppresses Cyp3a in the mouse
liver by reducing the hepatic level of lithocholic acid (LCA) produced by intestinal flora. The present study investigated
the possibility that other antibiotics with antibacterial activity against LCA-producing bacteria also cause a decrease in
the LCA level in the liver, leading to reduced expression of Cyp3all. While the mRNA expression of Cyp3all in the
liver was significantly reduced when SPF mice were administered antibiotics such as ampicillin, CPX, levofloxacin, or a
combination of vancomycin and imipenem, no significant changes were observed after antibiotic treatment of GF mice
lacking intestinal flora. LCA-producing bacteria in the feces as well as the hepatic level of the taurine conjugate of LCA
were significantly reduced in the antibiotic-treated SPF mice, suggesting that the decrease in Cyp3all expression can be
attributed to the reduction in LCA-producing intestinal flora following antibiotic administration. These results suggest
that the administration of antibiotics with activity against LCA-producing bacteria can also cause a decrease in the LCA
level in humans, which may lower CYP3A4 expression. The intestinal flora are reported to be altered not only by drugs,
such as antibiotics, but also by stress, disease, and age. The findings of the present study suggest that these changes in in-

testinal flora could modify CYP expression and contribute to the individual differences in pharmacokinetics.
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ONOIIILLAET, BN E DL 7R germ-
free (GF) < 7 A & L # L T Specific Pathogen
Free (SPF) < XD HMNII&ICIHIT 5 Cyp3a DF
BERMEENENE NS FEEELWHL, BN
BOFEIZEIDTT ZDFIEICHBIT S Cyp3a DF
WnEEhd %A etk 2R L 7~ (manuscript sub-
mitted). ZOERK E L T, BNMEOELET S litho-
cholic acid (LCA){Z& D farnesoid X receptor (FXR)
J% OX pregnane X receptor (PXR) 731% 1L & 1,
ZHIZHE> T SPF ¥ 7 X O iFfig iz 3\ T Cyp3all
DIFBANEIML 7=l gEHENE 2 57z, LCA T,
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Cyp3a DEBEZHFAHI L TWILIENZEAKRTH S
farnesoid X receptor (FXR), pregnane X receptor
(PXR) & U vitamin D receptor (VDR) D& 7 7%
DAY RERDZZEDIVPHEINTHBD, EHEKN
D LCA A H T % & Cyp3a DHIENEHT S
ZEWRBRITASN TS, 2 LCA 1 7a-dehydroxy-
lase {2 A9 2 ENMEIC L D chenodeoxycholic
acid X D EA I N S. 9 Clostridium J&"® [ U} Bac-
teroides |@213, MHNHE DT THEHW Ta-dehydro-
xylase {§1EZ2H T 5.

—F, Za—F /0 RPEETHS> T 070
FH2 2 (CPX) 27 v MZHET B &, MR
B D CYP3A OFRUNEADT 2 L OGN H 210
M, ZTOFEMBE AT ZZLZHSMZINTWAE)
Sz, will, BNHOHNUIT T ZITHBNTH CPX D
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Fe G X D& BT 5 Cyp3a OFBNEAT S
Z&ERL, ZTHUT LCA FEARE DAL i
BT % LCA /A L7z 2 EITERY 5 n]Redk
Z R~ L7~ (manuscript submitted).

AEFFETIX, Clostridium J&=> Bacteroides J&%% D
LCA JEAHICARY ML EAFT S CPX LSt D i
EMEERG LS AICS, LCA EARE DA
PRV 31 % Cyp3all OFEH AT 2 DT
NN EDRHRZEN T, L2 OPiEMEE T T R
IZ#H 5 LT Cyp3all iTH 9 2 &Eemat L. it
AMEELTE, WINBAWHEAXRY MVEf
957 >ETU > (ABPC), CPX, LAR7OFY
2 (LVX), N>axvA14T > (VCM) &1 3R
L (IPM) OEEH (VCM+IPM) Z MW/,
NRZTU RAEME TH S ABPC i, 'V Bac-
teroides J&=> Clostridium J&73 & D77 5 L E12
T T LBRERPDICHEHANRY MV aRFS, Za—
F/0C%RPIEETHS CPX kU LVX IX, Bac-
teroides J&, Clostridium &, Mycoplasma J&<> My-
cobacterium JBT3 EXk 2 127 T LGHE, 7 F Lk
R KR CEEMEICHEAXY ML Z2FFD, 1419 %
e, Z7UVaXTFRRVEME TS 5 VCM 13
Staphylococcus &, Streptococcus &, Pneumoco-
ccus J&, Enterococcus &, Clostridium Jg7sE D7
T LGHEREICHIE AR BIVZEFS, 19 J)LNRXR
LZRVIUEYE Tdh 5 IPM X Staphylococcus &,
Streptococcus J&, Clostridium &, Escherichia coli,
Bacteroides @72 E 7 5 LG HE, 7o LBRMEEIC
JEWHIE AR ML ZEFED. D IL-10 /v 77 7 k
GF XU AN 2 &R S8 5 SI|BEREG R
ZHRFIET S0, VCM & IPM QR GHIZ2# 5
T2 &, BEERGRORBENFRICHIH SN, X
FEBNOBSMEMED I FEAEREB I NN
EOHEND DY

LW, SPEXYXTYZAEHANWT, HiEWE#E
A% Cyp3all @7 BIZ KX 9 % % % real-time RT
PCR ZHWT mRNA LNV TiARD EEDBIT,
Cyp3a DEERMBRIEETHZ NI T T L9 ZEH
WTZDIEBREIT DN THRFM L. Z0EED
JENAH T QWD 2 iR T 572012, BNMEROH
T FEEL, B Ta-dehydroxylase {& 14 %2 B9
% Bacteroides fragilis, Clostridium scindens & T
Clostridium sordelli D & % real-time PCR %\ T

EETDHELEDIT, HiEFT DO LCA B E (k%
HPLC ZHWTE=E L. 51T, AHFETHS
N7z Cyp3all OZEALD, #5 L =E YO EENR
HETIEIRBRWI L2HRT S0, GF YA
PitkmB 25 L, Cyp3all ®FEHLEA % real-
time RT PCR ZfiWTEEL /=.

ML B K

1. =H#E RNeasy Mini Kit, QIAamp DNA
stool mini kit, RNase Free Water {& Qiagen Inc.
(Valencia, CA, USA) K DAL/ Tris EDTA
buffer (TE buffer) 3+ 51714 57ZX 278 (Kyoto,
Japan) /58 A L7z, High capacity cDNA synthe-
sis kit 1% Applied Biosystems (Tokyo, Japan) &0
I A L 7=. iQ SYBR Green Supermix, DC protein as-
say kit /% Bio-Rad Laboratries (Hercules, CA, USA)
KOBALL. &7 71 < — I3 Invitrogen
(Tokyo, Japan) KO AL /=. Ampicillin, cipro-
floxacin, levofloxacin, vancomycin, imipenem, aceto-
nitrile, triazolam, LCA, taurolithocholic acid
(TLCA), glycolithocholic acid (GLCA) 3 F1y¢Hlise
T.3M (Osaka, Japan) K DAL /. o-Hydrox-
ytriazolam, 4-hydroxytriazolam {& BIOMOL ( Exe-
ter, UK) KO AL, NADPHU Yz %L —
AYVATLRHAXRI N T vFU MW
(Tokyo, Japan) X DA L7=. Pregnanetriol |33
77V R v F# (Tokyo, Japan) X DHEA L
. TOMOMEITHREIN TS HDDHH, &K
BT L —ROEWYEEAL .

2. RERENMM 8 R D c57/BL6J RN SPF
R IR E=ZWTIRY —E X (Tokyo, Japan) XD
ALK, BEH, BEKUCHKIIEHEBEREL,
oI AR (U > % )VEERE, Tokyo,
Japan) Z MW7z,

F7z, 8D IQI ZHM: GF X UF SPF ¥ 7 A
T REREh Y SR SET (Tokyo, Japan) 7 S A
L7z, GF XU RIFEGRE, &M, 77—, KENE
FEARBHE SN ZRETHESIN, WEP, BEK
OKIZEHBIE Uz, #UKIZEERKQIE L
KzERW, fHid CL2 (HAZ L7, Tokyo) %
JEAKBEE LDz H N,

AEWEET, SEERENY) O E 7 R OVE I
DWTED SNz, BERRFIEETERREY) T A
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RIANTHEL T, FRRFEWFERMER TThi /.

3. MEMEDEKS  SPF O c57/BL6J ¥ X
J U8 GF @ 1QI X 7 X 12 ABPC, CPX, LVX (SPF
DH) X1iZ VCM & IPM DR & #HY) (VCM +I1PM)
ZREKREGLUZ. 1 H%720 0585 ABPC 13
100 mg / kg, '? CPX K& UF LVX % 200 mg/ kg, 10
VCM +IPM IZZFNZ4 50 mg/kg'® 725X 51
REEL, Tz S HMBHEBESI Y. &5HA
SHHIZZFINIZ—T )V ThEET <D R % @)
U, Mg B OB (8 2 5 L 7.

GF YU ZIZDOWVWTIE, HEGKRTRIZT—2YHND
EELRMUEOREZEIT S 2R, WITNOEME
MO BEIIRE I NN 7.

4. Cyp3all ORI

4-1. Y > TILHhHDORNA FAR  HEHHL
7ZHFl&Z PBS™ T L, EEZHE, &Rl
DB, WRERZEZHWTHAEI 72, #fkE L 72
# 15 mg 7 5 RNeasy Mini Kit % V)T RNA Z i
H U7=. RNA #iiHH /%1%, RNeasy Mini Kit @ 7
Oha—)Vicit> Tiro k. BoniEw % TE
buffer 2 T 50 fEHML, HHICEEE [U-2800
BO@RHNLNA T2 /0P —X] 12T 260 nm KT
280 nm O EZ#PET 2 T & THE OB KL S
RNA B2 (ug/ml) OBRHZEIT- 2.

4-2. Real-time RT PCR RNA 1ug 7 % High
capacity cDNA synthesis kit & )T ¢cDNA % &%
L7=. T3 % TE buffer IT 20 {57 L, cDNA
TE buffer i & L7z, Table 1 IZRT 7514 < —
% {Epk U real-time PCR % 171 Cyp3all O FHl %
M L7, 3725, Multiplate® PCR Plates 96-

Table 1.

well clear (Bio-Rad Laboratories) D% well ~\ iQ
SYBR Green Supermix 25 ul, Cyp3all ® Forward
primer (5 pmol/ul) 3 ul, Reverse primer (5 pmol/ul)
3 ul, cDNA TE buffer A% 4 ul, RNase Free Water 15
ul 2z lz. NI AF—E > TBETF D 18S IRNA
IZBWTIX, cDNA TE buffer 5 & L T LR DR
W% TE buffer I2k D & 512 20 {57 L 218K 4
ul 2 Wiz, JREESL 13 denaturation temperature
&L T95°C T 15 #, annealing temperature & L T
56°C T 30 #, elongation temperature & L T 72°C
T30 &L HIEREOHICEEZ My iQTM
Single Color Real-Time PCR Detection System (Bio-
Rad Laboratories) IC&DE=F Y > 7 L7,

5. Cyp3all OEHDRAIE

5-1. wiRG U 72 Bk
70 mg %, dissecting buffer (0.3 M sucrose, 25 mM

Microsome preparation

imidazole, 1 mMm EDTA, pH 7.2, containing 8.5 umM
leupeptin, 1 mM phenylmethylsulfonyl fluoride) %
AWTKREDF A ALk, ZOBEHKZ 9000g T
15 pREEOTEEL, O EiE% 105000 g T 1 K
EOSEEL -, F OB % dissecting buffer %
WTHBEL 2. TXTOHREIZLSC Tk ¥
NI ERERX, Lowry &Y 2 HWTHIEL /.
FRYERIZIIAME T IV T 2 > 2 N

5-2. Triazolam {5 ER20 HTEEE triazol-
am AR (RFQEEE 0-750um), FFI 70V — L
B (A& IEE 0.25mg/ml), NADPH U & 1 *
L—23 P AT AR EETNETN 37°C, 15 57/
TLA2FaN—2a Db, NN 50ul,
47u,3ul $DOT Yy R RV TRF 2 —TITAR,

Primer Sequences

Primer sequences for mouse mRNA

Accession

Amplicon size

Target number Forward primer (5" to 3") Reverse primer (5" to 3") (bp)
Cyp3all NM 007818 CGCCTCTCCTTGCTGTCACA CTTTGCCTTCTGCCTCAAGT 260
18S rRNA X00686 GTCTGTGATGCCCTTAGATG AGCTTATGACCCGCACTTAC 177
Primer sequences for intestinal flora

Target Forward primer (5" to 3") Reverse primer (5" to 3”) Ampl(ltc):l()))n s1ze

Bacteroides fragilis CTGAACCAGCCAAGTAGCG CCGCAAACTTTCACAACTGACTTA 230
Clostridium scindens GCAACCTGCCTGCACT ACCGAATGGCCTTGCCA 712
Clostridium sordelli TCGAGCGACCTTCGG CACCACCTGTCACCAT 944
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37°C, 30 1 > Fa~N—3 3> L /~. Acetoni-
trile 200 ul ZMA KD I B/D Z LI LD KnEEE-
L, BR& N7 EFT> e, Z D% 16000 X g, 4
‘CTI5s R LEEL, LEZE 180ul 3 DHD,
BRAACIVERLIZ05, KikZEBEH 60 ul
IZ¥AfR S &, HPLC-UV IZ &K D 4-hydroxytriazolam
& O a-hydroxytriazolam ZE &L /=,

5-3. HPLC (C & % Triazolam X H Y DO E &

HPLC 3£&1%, Waters 2695 Separations Module
[(HAD +—% — @] KU Waters 2489 UV/Visi-
ble Detector [HA Y +—% — ZXH] 1 SRR I N,
BIE LT —% Ortsk L OEITICIITHEY 7 ~ Y
=7 Empower [HA D +—%—ZX#] ZMH Wi,
515 A Inertsil C18 ODS-3 Sk 781 X 5 um,
4.6X250 mm (GL Sciences Inc.) & fW\W/=. BE#H
IZ 13 acetonitrile : methanol : 10 mM potassium
phosphate buffer (4 : 7 :9,pH7.4) Z{EHL,
i3 1.0 ml/min, {EFEI 40°C, #rHEIL 220 nm &
L7z 20

5-4. Triazolam X3 O R EE 5w AR AT
IREE S ACHNEE E OBfRE, IERIBR/N LT O
75 I MULTI® 2T ()X 4 7KkEEL) &
H20iE QR (o fLKME(L) I fitting U, BE/N
TA =8 (RRRBHEE Vi, IHTITYU AEK
K, HEMFEHK) 2HHL .

Vi * [S]
Kn+ [S]

V — Vmax * [S] (2)

KW+B]X<L%§w

S

Triazolam

(1)

IHI, BERORFRBBIIOWTEHEZ VT T2 A
CLint=V,/Kn ZHEH L, W{CHREE D CLint O
MzERD7%~.

6. LCA ELERDOER

6-1. EFEHRO DNA I EEYTILK
200 mg 7/ % QIAamp DNA Stool Mini Kit 2z T
#i " D DNA O ffii 217 > 7=. DNA it 5 %13
QIAamp DNA Stool Mini Kit /gD~ 0 k 1 —)LiZ
PEVY, TRTOBMERIRRTITo 2. B NER
% TE buffer 2 W T 50 (5 ®m WL, Xt EH
[U-2800 B, @HHILNAM T2 /02 —X] 12T 260
nm & X 280 nm QW EZRE TS Z & THIED
i #8 % O DNA JRIE (ug/ml) OREHZEITH /.

6-2. Real-time PCR®?  Table | IZ/;RT 7 5
A < — % {ERL L real-time PCR 21T\ & IR NHIE O
H2TE®= L/~ Multiplate® PCR Plates 96-well clear
(Bio-Rad Laboratories) @£ well ~\ iQ SYBR Green
Supermix 25 ul, HJERT D Forward primer (5
pmol/ul) 3 ul, Reverse primer (5pmol/ul) 3 ul,
DNA TE buffer 5 (50 ng/ul) 2 ul, RNase Free
Water 17 ul 2/l 2 7=. Bacteroides fragilis €& D]~
» DR FE 41T denaturation temperature & L T 95
°C T 30 #, annealing temperature & L T 58°C T
30 #, elongation temperature & L C 72°C T 1 4
& U7=. Clostridium scindens J U Clostridium sor-
delli & D 7= O E 5413 denaturation temper-
ature & L C 95°C T 30 #, annealing temperature
& L T 60°C T 30 %, elongation temperature & L
T72°CT15r& U7, HiEEEOHICHEZ My
iQ™ Single Color Real-Time PCR Detection System
(Bio-Rad Laboratories) IZ&KDEZS U 7 L7,

7. HEPOIEABROEE JFF ik 722 9 % 200
mg/ml £722 XD, WKEAZANTERED T A
A U7z, REZF A X 500 ul iZ 2nmol @ preg-
nanetriol %% & 2 ml @ ethanol ZJ8& L, 85°C T
1A > FaR—KLAEDB, 1000Xg T 5 5
EOLDEELTZ, 20 RiEZERORBREICHB L, Lk
121X 1 ml @ ethanol Z A EE L =D 6, HEXE
OB efTo /. ZO¥HEE 2[EfTo 2. BiEZ G
TERNTATHEL DB, 2004l @ methanol
TR L 7=. HPLC 21 FP-2020 Plus fluorescence
detector (Jasco, Tokyo, Japan) Z i\ /=, JHVEE
HhHi#% % Bilepak I column (4.6X 125 mm) (Jasco)
ZHWNWT25°C THEEL 7205, 3a-hydroxysteroid
dehydrogenase 73 [ E{t & #1172 Enzymepak 3o-HSD
column (Jasco) T NAD' K & K&, 4RR
9 % NADH % i)t & 220 nm, 7€ £ 280 nm
THit L7z, HPLC @413, i 1.0 ml/min,
% EhtH A (acetonitrile/methanol/30 mM ammonium
acetate (20/20/60)), #EjFH B (acetonitrile/metha-
nol/30 mM ammonium acetate (30/30/40)) & L,
A/B 100/0 (0 min) —0/100 (32 min, 28 min hold)
—100/0 (20 min) & U7z, HHKIE, Cimw (10
mM phosphate buffer, pH 7.2, 1.0 mM EDTA, 0.05%
2-mercaptoethanol, 0.3 mM NAD*) & 1:1 TiE&
L7=D5, 30-HSD column (2@ L 7=. LCA, =D
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AR TdH D TLCA, GLCA IZDWNWT, &4 DHE
WEHNTERL.

8. Mt E F—YRIFHLEERE
(mean+S.D.) &L THERLL. Ml FNAEEEMR
TE V213 Student’s ¢ BE Z WL 2.

] R

1. MEWMERESICLDHFRICEITS Cyp3all
RIBMEDZIL  SPF XU GF ¥ 7 ZIZ ABPC,
CPX, LVX & % WiZ VCM+IPM % 5 HR##% 5 L
=05, HiEF @ Cyp3all @ % B & % real-time
RT PCR IZ X DM L /=45 % Fig. 1 1Z/R9. SPF
XA BIT D Cyp3all O mRNA ¥E&i1F, I
kO —) LB & LT ABPC, CPX, LVX Kk I8
VCM+IPM &G HONWTNICB VW THHEEITEK N
E&ERrL7=. —J, GFXT7AIZBWTIE, ABPC
KO VCM +IPM £ 58 CTHEIMERZRL7ZH DD
WTNOHEGEICBVWTHERERE(ITA S e h
o7z,

2. H&IC& TS b7 7 LKBEME  SPF
< ™ A 12 ABPC, CPX, LVX & % W% VCM + IPM
ZS5SHBEEG L0, 70V —LABEBIIHT
58U 7T LACHEEMEZE B E L 72 #E T % Fig. 2
WRT. afKE(EEYE (-OH) I2DWTIX, I
> ho—) VL ki L T ABPC, CPX, LVX KT}
VCM +IPM & 5O NTHIZBNT S Vi BNE
BIEWEZR L, K EZT ho—) LR
CHBLUTEBEDICERERAEIAONT, &L
HIZHWREEHENASNE (a2 hOo—)b; K=
1215 + 695 uM, ABPC; K, = 1210 = 645 uM, CPX;
K, = 1172 £ 112 uM, LVX; K, = 1604 *+ 428 uM,
VCM+IPM; K,=2977+1646 um). CLint |1 > b
0O —)L# & ik L T ABPC, CPX, LVX # 5. %12
BOWTHRICEWEZRL, £/ VCM+IPM #5
FSARBEREZRD S NN 26 D DKW E Z R
U7z, 4 GiKBEAEIEME (4-OH) 1I2DWVWTIE, Vi
a2 ho—)L#f & i LT ABPC, CPX KU
VCM +IPM 5 BICBWTHEITKWEZRL,
F LVXEGBREBEERERZREDD NN
DDOENWEZEZRLE. Ky flEIZT> bOo—)VEEE
WL TEBEDICHERERASNT, Clint i
ABPC, CPX, LVX }x T VCM +IPM #% 58D 1T
NICBVLWTHHEEICKWEZ/RLZ., «-OH KT

SPF GF

—
'S
=)
=
=
=

— —
=3 19
S =

= 7]

= =3

=3 >

®
=

o
=)

*k

kk
sk ek
H "L‘ ) j ’_L‘
0 . L L L , 0 1 | | J

Control ABPC  CPX LVX VCM+IPM Control ABPC CPX  VCMHIPM

=
=

RelativemRNA level (% of Control)
Relative mRNA level (% of Control)

o
=

Fig. 1. Effects of Antibiotics Administration on the Expres-
sion of Cyp3all in the Liver

The mRNA expression of hepatic Cyp3all was investigated by real-time
RT PCR following daily administration of ABPC (100 mg/kg), CPX (200
mg/kg), LVX (200 mg/kg; only SPF) or VCM+IPM (50 mg/kg each) to
SPF and GF mice for 5 days. Expression of Cyp3all was corrected against
18S rRNA and compared in relation to the mean value in control mice (100
%) . Means+S.D., n=3-5, ** p<{0.01 by Student’s f-test.

4-OH @ CLint D GEHEIEZ O > O —)L# (32.2+
7.0 ul/min/mg protein) & tt#: L T ABPC (10.5%+
4.5 ul/min/mg protein) , CPX (12.1+1.7 ul/min/
mg protein) , LVX (14.6£5.9 ul/min/mg protein)
& X VCM + IPM (15.44 1.7 ul/min/mg protein)
BEHOVWTNIZBWTHARICENEZRL 7.

3. LCAELXROTEE SPF ¥ 7 X {2 ABPC,
CPX, LVX & % WiZ VCM+IPM % 5 Hf##& 5 L
=0b, #EEHOME D DNA % real-time PCR T
fENT U 7= %E % Fig. 3 IZ/R9". Bacteroides fragilis,
Clostridium scindens [ (% Clostridium sordelli O &
3> bo— )L &k L T ABPC, CPX, LVX
KO VEM+IPM #EHONWTHIZBNTHHEREIC
EWEzRL 7.

4. MEWEKRSICLZ2HFES LCAEDE(L

SPF ¥ 7 212 ABPC, CPX, LVX # % W3 VCM
+IPM % 5 HR# 5 L7=05, HflE+H© TLCA &
Z HPLC [T X D gt L 745K % Fig. 4 IR, I
&icHBVF 2 TLCA B3, 2> hO—)LEE& izl
T CPX % WiZ VCM+IPM #5BICBNWTHEE
IZKWEZ/RL7=. ABPC KU LVX #5836 X
BEEA SN D 2D O OWE/MET NS 317z,
LCA KU GLCA IZDTIE, WTHNOIZBNTSH
MRS (20 ng/g liver) AR TH o 7=,
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a-OH
1. 4-OH
1.0
2
s 2
Ea Ea
55 g .8
g5 2208
Es R
&g 5o
Eg £
£E E 204
53 s
E< 53
zE £204
[ ZE
3 Q
it
0.2
0 100 200 300 400 500 600 700 0 100 200 300 400 500 600 700
Triazolam concentration (M) Triazolam concentration (M)
g 16 Vmax 100 Km 350 Km
2 14 90 300
=3 12 80 -
o0 i ¥ 70 250
£ % 60 B
£ 08 % RN 2 (_m
& 40 150
Z 06
S o4 30 100
g 20
& 02 10 50
o 0 0
Control ABPC CPX  LVX i Control ABPC CPX LVX 90 : ¢ cp VoM . e VM
ontro : e ontrol i Control ABPC CPX  LVX &0 Control ABPC CPX  LVX =
35
20 CLint
B =]
S 25 z
& 20 « E
S5 ® . ®
E 10 £
R |
. L VoM ] N VoM
Control ABPC CPX  LVX &0 Control ABPC CPX  LVX
Fig. 2. Effects of Antibiotics Administration on Triazolam Metabolic Activity in the Liver

The microsome fraction was extracted from the livers of control () and ABPC (X), CPX (A),LVX (H) or VCM+IPM (O)-treated SPF mice in order to
measure the a-hydroxylation (a-OH) and 4-hydroxylation (4-OH) activities of triazolam. V ,,,, K, and CLint were calculated according to equations (1) and (2).

Means+S.D., n=3, * p<0.05, ** p<0.01 by Student’s ¢-test.

2160 B.fragilis

E140

=

3120

£100

£ 80

Z 60

S 40

;ﬂ, 2:; ok ko sk k%

o

Control ABPC CPX LVX VCM+IPM

21607 C.scindens - C.sordelli
§14o' 140
2120} 120
S100f 100
% 80 80 *
Z60f T 4 60
Z * k
3 401 40
2 0 L * L : ) 0 —= ——— —

Control ABPC  CPX LVX VCM+IPM

Fig. 3.

Control ABPC CPX LVX VCM+IPM

Effects of Antibiotics Administration on the Bacterial Content in the Feces

The feces from the SPF mice treated with daily doses of ABPC (100 mg/kg), CPX (200 mg/kg), LVX (200 mg/kg) or VCM +IPM (50 mg/kg each) for 5
days were analyzed for the bacterial DNA by real-time PCR, and compared with control (100%). Means+S.D., n=5, * p<{0.05, ** p<0.01 by Student’s #-test.

% =
HbbIUILIET, BNMEOFERICEXDOITZD

FFi 2 31T % Cyp3a DFBNLHT 5 0] feMk: % R~
MLz 512, CPXDRGICKSMHIEICHBITS
Cyp3a O FHA &0, LCA AR DD N
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90 £ ZR" L7z (Fig. 4). LCAIMHRALIT T
_. 80t B, FFEFIZBNTZEDKES A TLCA &
2 Ll UTHET S 2 ERMBNTOR S0, D FkIc 5
CON I7% TLCA BI3 LCA DRZERKBL TS EE X
5 5N 5.
S LCA I3 FXR % PXR Q#1750 77> K &730,
e 0| * PXR DRBIREWMIES 2 EI2LD, RO
g 30f " Cypla OB E RIS €5 &S SN T
= 20} 5.9 Lo T, AP THS NI EWE 3
10t ﬂ B XD gICB S Cyp3all O, S
" D LCA BOHE/DMN 1 DOERKTH 2l HEMENE 2

Control ABPC  CPX LVX VCM+IPM

Fig. 4. Effects of CPX Administration on the TLCA Content
in the Liver
The TLCA content in the livers from SPF mice treated with daily doses
of ABPC (100 mg/kg), CPX (200 mg/kg), LVX (200 mg/kg) or VCM +
IPM (50 mg/kg each) for 5 days was analyzed by HPLC and compared with
control. Means+S.D., n=3, * p<{0.05 by Student’s ¢-test.

R IZ 3BT 2 LCA B0 L= 2 LICkK T % \]
fetk 2 r2 L7~ (manuscript submitted). AHAFZET
%, CPXLAOHIAEMEIZOWTS, BNMED
BT LES g @ Cyp3all ORBETZ2H7=5
THHEMEIC D W THE L 7=,

SPF < ™7 X IZ ABPC, CPX, LVX KX VCM &
IPM DR & H| Z @itk 59 5 2 &ITX D, MK
B1F 5 Cyp3all ® mRNA FHEDOHERK TR
oz (Fig. 1). £/=, Y7 X Cyp3a ODIHET
HBMUTIITLAOERNWTHIZ OV —ADEHE
ikl LA, NUTY T LORBEHEMEZ
ABPC, CPX, LVX } T VCM +IPM #% 58D 1T
NZPNTHIa > bOo—)VEEE L TERITED,
7. afiKER(E TN 4 (L KEE (L & BIT Vi 23T
EMERGHICBNW TR, Cyp3a OFRBIEODM
EERBLTWSHDEEZ 5N (Fig. 2).

RIZ, Cyp3all OFEBBET, BHNMEIZEKD
HRANCHEESIND LCA OFANEEG L Thah
EOMEFANLZHMNT, YT ADHEMHP D LCA E
THEHEEE LR, FOE, #{ED O Bacteroides
Sfragilis, Clostridium scindens F U8 Clostridium sor-
delli D&\ > bO—)VEEHEBEL TWTNOH
AYMERSGBHICIBVWTHAERICERVWHEZRL &
(Fig. 3). Z/=, Mg+ o TLCA Bi&, 2> ho—
IVEEE L TOW T NOPIEMERGHICBNTH

5Nz,

SPEF X U ZANDHEYME KL ITEK D HIED
Cyp3all O A2, HiEWE QML 5E
BWBERICEE2DDOTIIRNWI EENIET 5720
12, BRI SRR L 7R W GF < 2[RRI Hi R
g &5 L CTHFKICB % Cyplall 2F &L
7z, TORER, WTNOFAEMEHRKGHICIBNTDH
GF~YUADa>r ho—)L# &L T Cyp3all ®
WS AS NN /= (Fig. 1) 728, AW TH
5417z SPF ¥ 7 Z OIF &Iz BV % Cyp3all O/
&, PUAEMERGICE D BNMEORAITER T 5
AJREMEDSRIB X N/, ABPC $ G BT B W THMN
AR 5 NZEREL TIE, ABPCIZL S
PXR {EMHALIER OB GENEZ 5N 5.2

bt hOFIRICHB T 2 EEREMRHBERTH 2
CYP3A4 12DV TH, PXRIZKDZDFEAHIH
INTHD, LCAIZE D PXR OEMHILERIEY
7 Z PXR & [L#E LTl N PXR OB NHZE 12 & W
EOWEND D,V £/, b bOGNHIEORERLIC
DWTH, YUXERERIZLCA ZEET % Clos-
tridium J& Jz ) Bacteroides JE\IEZRAE & U CTHEIET
LTENHMENTND. 2 Lzh> T, AWZE T
AU Y EE e MG LEEEICS, i+
@D LCA ED DT> T CYP3A4 ORI /DM
I DELAEENEZE A 5N S.

FUAEMEZ DY Z TR, AL Z,20 RIE
MRS, 2D N %I X > THHNME N L 9
HZENHENTVWS, AREOHERIT, ZNsD
EEIZE> T CYP OFRBOAET S a[getk 2R
HDOTHY, BNMEOEE NI EFEDENZED
BEO—RER>TNLARERZRETZ2H5DTH
%,
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