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T, EREHE bR TV, EERY DK 90%
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RACHEES N 229, T2 A SEDRHIE, it
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REYZ X - TIARETIERWAH I L > TRHHE
HEALENEZLIZEDEEREZEET LI L2H
D, INHOWEIZE—BRISIC L D iEH s
TDNA AL, BRERARI TR EOFMEY
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ZBWT TV FF v & e R T UL,
MPE % 3 L CARAMCHRE S S, T T SE R

RS & Vo L0 B LR & T
XL ENTWAEY, A IFaET%E L TERE
SR SN TV LA RAEKRREYZ, ZOLH 12
FFieE & ol & 3 2 SEM AR %l LR - Bl L
TWBDS, FRICIEBHE D SRBEIRAER IR E DO
DHRFHARE L b o> TV B3,

EYSEITAEF CCR s NItz 7225, &
beE L OBB). BIZEIC X AREEI, G
ROEFEZECLOHEDLY L, 4008 FH%
YYEL RSN, U7 0 — X7 v 7ENT WA,
D& EGHEDEMRERRIZG R B 1 237 ME
P REVHOEEbLNLY, KBS I 0K
T EORFREO B KA o 7B A O HHR
ANDFEIZOWTIRITE A EHIRD TRV,

H#AEFICIBIT A7V I — L@ BIE, A
b L AR BTN, EAIEAE L SRR T S
L0, MEOMKIEILIRELE, BER L & OlFdEE
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SNTWVAET™, TIbad— LOEARNDREIZ O W
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FIWVCANNEFYT—F, 7o+ =)L CoA 7 Table 1 Composition of the experimental
WERFL =¥, B-AF 70 b=)bCoA /1K diet (Ex. 1)
XL T—X¥DLODNNVEF T T—EDRIFELE L Component Amount
THEREL TV B, Jlb@f’ﬁm% LT, ¥
F IR O, BRI 2 2 & Energy 383 keal
HHNTwEY, X, EFF 2 ORZITAEIZIY Water 54g
LRSI 225, JHdiifphicgiIns Protein 241g
TEY UBMEFF v EBEICHELTES T Ol Lipid 57¢
WAHETSLILIZLoTHETEY, X F ok
TRIZ 513 2 BB LTIk & 47 b i 22 BF Carbohydrate 56.1g
FEAATHON TV 275, AEEY O RS- Bl Fiber 2.8¢
BHIRIEITE A LRSS B\, Ash 59
FAITBMRBIRET IO B0 23R (kR Ca L100m
W) BBV TIIZE R D TV BT 75, e
'N‘ﬂf T3 TERIE T TORGSE | 288, 7L p 900 mg
— b &) REHEIR O [FEHE LAY AR B SR o> — Fe 12.4 mg
Of&) EMRBHERICED LD B % RIET Na 280 mg
nE Ty NORFEE VTR L7 (D, X
tﬁ%/kéTT@Uf%“%@%ﬁ 2T b K 900 mg
H TG L 72 (R 2), WAz ) REFERIZ Retinol 1,140 ug
T 72 BAIE T 2 WIE R &% 5| 275 Carotene 270 ug
LR OMBLEE O R E ORI E (=2 F ¥ Vitamin A 001U
Tv) T. BBRLAMEREING &S R R
S E DS LT B2 Vitamin B, 1.96 mg
Vitamin B, 1.09 mg
Il. RERFHZE Niacin 124 mg
1) ERENEEESE Vitamin € 2mg
(1) EE1l: EM7va— VIS v b O Mg 200 mg
WAHHC BT ) REHER O 25 Zn 4,700 ug
%%}Tu\7w?—waum%%@<ummy S 054 g
saccharide : LPS) o Hijli, 5 X ] B ¥ 5 A8,
HEMRBEERCED L) REBE LIZT 2% Tocopherol 8.7 mg
7 v MFHEE I CHRERGT L 72, Dietary fiber 138¢

WeERENY & L CTIE A% 4 B > Wistar M5 v
b 40 DT & H v, BEHEf R MF (Table 1) (240 1
B PHEE Lz PR 2 BIZ50T. —HIC

Values are expressed per 100 g

WEok & LK (Cont #), 712X 7% =% WHER L, 379y —AES, RO AL b — )L
J =)k (EtOH #) %45z, #1241 100 H [ fA 53 % FEE L C A FEERIAE Lto
HL7. HEPMP oD, FRHEAT &R B, R, ROEKIZad b TH A2, 23

MF % i L 70 SIERTRIHIZEHEZ S 51225 =1°C. B 50+15%. HARGY 1 7 )L 12 BER] o £
L., —ciExige L CAaBAEEK (Cont i, BRETHEE L7, ik, flokomiBizl B &l
EtOH #) %, & 9 —HICI 34 AR ICAm L 72 FREOWUIEIL3 HB EITo 7o FRHIATH A X
KIFH Ao LPS #i% 1 ml (8 mg/kg BW.) # g1 &, KDOHREH Z 72,

PW#%45- (Cont+LPS #, EtOH+LPS #) L7z, %5

24 FER 2 1O BIMAE S &, Pl % 1.15% KCI CifEii
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Table2 Composition of the experimental

diet (EX. 2).

Component Amount (%)
Glucose 64.85

Air dried egg white 25.0
Mineral™ 5.0
Vitamin™ 1.0
Choline 0.15

Corn Oil 4.0

*1 AIN76 Mineral mixture
*2 AIN76 Vitamin mixture with or without 5 mg of
biotin/100 g vit.mix.

(2) FEBR2: EAF U RZET v b OFRYAH
FAZMIATT LPS D FE

EER 2 TlX, KB E Y I v THLEFF VDK
ZF 5 L AKB R & L CRERE S 5 BRI
WZED KD g% BT T h . EWARHERIRT
%us“%wﬁ%ﬁfﬁ%ykZ’;ofawi

WZEET 200 % T v bR E v CHeEdiEr L

7‘:0

WEREI L L CldE®IBEFDOSDRIET v b
40 PE& v, 1EMPHEE L. TiHREAE %R 2 8
2o, erFr (+) B (UUNCEE) ¥t Fr
(=) # (LLFD#) 12L7. DEOMA (Table 2)
d. 70 a—264.85%. JIF125%. I kT 5%.
By I21%, 212 015%, I—F IV 4% %
INENRALZLDOERMH L, CHIZIE, 20
FIZ S 52 100g H7-0) 5mg DEFF > % ikl
HLTHA L. %8B, 34 7 I2iF AIN76 Min-
eral Mixture %, ¥ #% 3 »|2(% AIN76 Vitamin Mix-
ture (E4F VRN % HAV7z, SHELRIZ 8 M
el SIERTIHICSHY S 512200, — 5
xR E U CHERBAEARE (LY CSH#E. DS #),
b ) = HITIG AR AR KA L 2 KIBE R RO
LPS %% 1ml (8 mg/kg BW.) % JEHENRE L 72
(LLUF CL#. DL# ). #4524 BERI B BNIE & &,
%2 1.15% KCl THEmZICEH L, 378V —

o RO A bV — VIl % i EE L TR EBRD

WrENME L7z

B, fE, RUBOKIZad b TH 2., WE 23
*1°C. {@ES50+15%. WIKFH 1 7 v 12 BER o fil
HETHE L. filf, okofiifiz1 OB &2
FEOUTIL3 HBEIZfTo 72, MEIEIH LA S

B, BAKDAE G2 12,
2) HE

2,4-dinitrochlorobenzene (CDNB). Glutathione
reduced form (GSH). 5,5 -dthio-bis (DTNB).
Albumin & F1 6 A6 38 T2 # 2 & 1 #, Adenosine
3 -phosphate 5°-phosphosulfate (PAPS). Uridine
5°-diphosphogronic acid (UDPGA). Lipopolysac-
chride (LPS) (& Cigma Chemical Co. #, p-Nitro-
phenol. Sodium dithionite (& BB L3 T3 &4
#1 3,4-Dichloronitrobenzene (DCNB) &+ 7 F A
F 7 AR &4 #. Trans-4-phenyl-3-buten-2-one
(TPBO) & Aldrich Chemical Company #® 4 @ %
FNENH L7z, X, M{EREOME I IZFOGH
HETHEMASHOBRREF Y M I AT
Vi ALVATHU—)VE-FAMTIa—=Fv F, }Y
TNV )ka—)v; v 7))L FE- 7 A b

7a—) Vv, ZOMOMER, TR
gh & w7z,
3 RIEHE

(1) EERIEM

a. FEEELWOME

il FAET 1%, Mm%%&tﬁ%wﬁm%lw%
KCl T L -2 L7z LM%, 455
D 115% KCITHEI A — M2 L, 4°C,
10,000 x g T 20 4 M 07 L 72 EHIZFD L
&% 4° C, 105,000 xg T 60 7@ 0oL, Z0
R A M=Vl E Ly BER MU OREERE
&L THW . 4813 50 mM Tris-HCI buffer (pH
7.25; 3mM MgCl &f) THE#HK, S5124°C
105,000 X g T 30 4 fil L BE L. 5 ﬂf‘ftﬁk"i’
HHEHELTCIza s — a4y s L, [AkEIC RSN,
& L7

b. V¥ FAHL S bF AT T—+¥ (GST)

5

Habig 5 & /527 12k 0, 3£EH & L T20 mM
CDNB % H\WCilll%E L 720 A3+ )V 12 0.2 M potas-
sium phosphate buffer (pH 6.5) 0.5 ml, 20 mM GSH
0.05 ml. FMAELFZIE 0.45 ml &= fillZ . WOGHEE 8N
i'l/‘% 340 nm THEIE L 720 ERICITEREOMRD

f.ﬁ‘é’a’ﬂi%ﬁfﬁ L7z BEREEGIET A b — Lili5y
% Hvs, 3£ 1 1-chloro-2,4-dinitrobenzene (CDNB)
% H W CH#E M. 3,4-dichloronitrobenzene (DCNB)
MW TH 7= b 3, trans-4 phenyl-3-buten-
2-one (TPBO) # HlWw(CH72=v b4 x5ERL
oo WM 1 MICIAINLKEHOBTERL
AL

125 &———



RELFAERBRARICE —£ 465 (2010.3)

c. ANVKFTIYRAT725—¥ (ST) itk

Matsui » O 5 E® 12X DilllE L 7ze BRE 2
315 u M p-nitrophenol 0.2 ml, 0.3M Tris-HCI buffer
(60 u M EDTA. 30 mM MgCl, &4 ; pH7.2) 0.3 ml.
HMEEFAES (A bV —)Vl5) 0.3ml & AL,
37°C T2 4rMiitE#. 0.5mM PAPS 0.2 ml %% .
E51237°C T 20 4 M L7z TR bk
Mz 14 R &k & L. 0.2M glycine buffer
(pH 10.4) 2.0 ml #hNz . 3,000 rpm. 20 555055
HE L 72 i OWEEE % 400 nm THIE L 72, BRI
13 PAPS Ot 0 ICHHKE MR L7, 2B, &
131 5 E E LD p-nitrophenol D& TH L 72,

d UDP- 7 V7 ua=)V I3y AT7xT7—+

(UDPGT) it

Matsui » O 77 iE® 12 & D illlsE L 7z 3ERAE 12
1.8 mM p-nitrophenol 0.2 ml, 0.3M Tris-HCl buffer
(60 uM EDTA, 30 mM MgCl,, 0.05% Triton X-100
&4 ; pH72) 03ml, AREERER (VA4 bV—
VI 53) 0.3ml % A4, 37°C T 24 [ i 4.
10mM UDPGA 0.2ml %Iz, & 51237°C T20
SN L7z SR BRI TS 2 4 B oK
% L. 0.2M glycine buffer (pH 10.4) 7.0 ml %I % .
3,000 rpm., 20 45 8] 55045 B L 72 B O WOt EE &
400 nm THIE L 720 HFH#I121Z UDPGA b D 12
R EMN L7z, B, HEE 1 amIcasegshn
% p-nitrophenol D TF*K L 7=,

(2) ZofhoEz

a.  [MERSr OWlE

fBERT %, BLMAE S8 5 BRI L 721 L
TORIAEL L 720 HIB Ml 30 431 4° C THtiE
%, 3,000 rpm T 20 W O LHER TV, B %
Mmife LT-200C THRIFLZ. B, Vs 31>
WA x> 27 I+ -+ (GOT) &7
WY IVEBEVEVEENT VAT 25 =¥ (GPT)
DEWFIEN, RUOANEFQE Y, TYEZTOE
TR LFE BB T RE ARy b7 4 S-4410
(7T—=27 L A8 Z2HVCHE L, X, #aL
AFa—NEN)T NI O = )VOERIZIL,
M TERKSHROBERRESF v P2
72

b. V& F+ > (GSH) &

Ellman 2 (2 & ) e L7z W L MY L 72
JFFi 0.5 g 12 0.1 M phosphate buffer (pH 7.4) 2.25 ml
Mz, RETFAXLZZH0 15 mlIZHERD 4%
sulfosalicylic acid % Il 2 CTIEM: L 720 4°C T 3047
[ HC#E . 4°C. 10,000 % g T 20 45 [l La B L 720

— 0 126

% _Ei% 0.5 ml {2 0.1M phosphate buffer (pH 8.0 ; 0.1
mM DTNB &) 45ml Z/lZ. 5% {%!2412nm T
WCRE R ME L 7se B, HEH#EIZIE 0.1 M phos-
phate buffer (pH 7.4) Ti&f# L7 GSH # il L 72,

c. ¥ b uo—2LP-450 (P-450) &

Omura 5O F #3012 X Y illlsE L7z, 50 mM Tris-
HCI buffer (pH7.25; 3mM MgCl &4) THRL
ToBEFIERE T A 2 KIZHEL, $3—J51
CO % 14rM#i L, 400-500 nm CiERL 720 IRWT
WD NaS:0s Z8mg Mz, L <AL
%, 1 17400-500 nm THEAE L, CO#EANRY bl
(450 nm & 490 nm OWIEEE D) 70 5 P450 &
Ko, B, BREMTI 7OV - A5 % v
72

d 7RI HEOER

Lowry 5 O /Y (12X D lllsE L7z, AREER I
0.2ml (2 2 % Na.CO;-0.1 N NaOH. 0.5 % CuSOs,
1.0% KNaCsH.Os - 4H,O (U vt )Uiﬁ) (50 :1: 1)
DU 1.0ml Iz, 10 7 BHE L7z Z DOHE
KT 2% & R L 72 phenol 332 0.1ml # h 2. 30
I E #2500 nm THWLE 2 BlE L 72 B,
R ME T V7 I v R v,

4)  fEETALER

AR  EERE TR L. FHEOE EE
MisE 14 Student’s t-test 12 & V) 7o 726

. #R

1) =B

(1) fkEBm

HeEREh Y M A U, ERICRE L. =
5 ) — VBB CETORMENIZD - 7258,
FEZBRDO LN D512,

(2) Wi ERL
B, T4 2 — VIRHUEE, LPS 35 5.2,
R G IT NS AREICEEEZ R L7,

(3) IS

RS REDIRIZCTH 4 Ilp GOT itz =y / — L
B CEEmmzZ R L, LPS#H 513y /) — )L E
WoOHECED S FHREICEMEER L, GOT &
L IC RO IR L ST A I GPT i,
I8 — VTR EEE% < LPS#G Tldg
FAZEMAER L, L L, 28— VETT
&, LPS 12 & % FAMER A Sz (Fig. 1) #
TL AT — VIR, T ) — VIEIEE GRS
AR 2R L7z 612 LPS #2543, =%
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Cont. EtOH Cont.+LPS  EtOH+LPS

Fig. 1 Effect of alcohol and/or LPS on serum
GPT activity after dietary treatment for
100 days.

Values are means+SE.

Abbreviations : Cont, control

diet ; EtOH, control diet with alcohol ;
Cont+LPS, control diet with

LPS ; EtOH+LPS, control diet with alco-
hol with LPS

Values with the same superscript are
statistically different (p<0.05).

4
o
~

» ace

i & a

0.01 p

Conjugate(nmol/mg pro./min)

o

Cont. EtOH

Fig. 2 Effect of alcohol and/or LPS on GST
(TPBO) activity after dietary treatment for
100 days.

Values are means=*SE.

Abbreviations : Cont, control

diet ; EtOH, control diet with alcohol ;
Cont+LPS, control diet with

LPS; EtOH+LPS, control diet with alco-
hol with LPS

Values with the same superscript are
statistically different (p<0.05).

Cont.+LPS EtOH+LPS

J = VEROEEICEDL L TAEEICEBEE R L,

FNUT YT kO —ViEEL, Ty ) — LEIT
WhEm, LPS 2 5- (&A% /R L7z. LPS 12
L AWMETIEIT Y /) — VBT TS 5258 F ) xf
TR THEICEM AR L.

(4) GSTifH:

CDNB % 38 & L CillsE L 7z GST {fPE Tl &
ATy 7 — VEFUI A IR 2 7R L 72
LPS 5 3t M@ [0 2 7R L7225, A IR0 5
Mol T8 7 — VT TIELPS 2 & %0
DA D S NF A E L S ¢72. DCNB %
FE L L7 GST ifthiIx iz le = ¥ 7 — VL

210

2 ce

g d

£ 5

)

3

X

7]

o ot

Cont. EtOH Cont.+LPS EtOH+LPS

Fig. 3 Effect of alcohol and/or LPS on glutathi-

one level after dietary treatment for

100 days.

Value are means+SE.

Abbreviations : Cont, control

diet; EtOH, control diet with alcohol ;
Cont+LPS, control diet with

LPS ; EtOH+LPS, control diet with alco-
hol with LPS

Values with the same superscript are
statistically different (p<0.05).

LPS #%45-, FEEGTOudFN FEICEMr R L
72 LA L. WiEOMIMIER X% 2> 72 TPBO
B L L72 GST &Y DCNB # 355 & L 7-id 1k
[k, MBI ARG BV THERICMEEZ R L
7z (Fig.2),

(5) GSH &

Iy = VEBINTIEEELREIIED SN kho
7oo LPS# 5138 15% AEICEEEZ /R L2, T4
J = VEIF T 5128 T )2 20%
AEICEEER L (Fig. 3).

(6) P-450 &

T4 7 = VEIULHE T O8IEm Td o 7275,
LPS ¢ 5:43#) 45% O %A /R L7z ¥ / — Vi
PF Tk, BT LPS 2 & 2 TEH G S A
b0, FIIZI L 40% 435I 82 R L7
(Fig. 4)

2) RER?2

(1) fEEMEM

WEREI Y I FAEHIM 2@, TR E Lz, L
L. 40 HAEh 6 ¥t F o RZBMD D BT
EIEAB DN, SHEEFF 2 REZIC & 5k
TR oD EEbNE, B, FERDE LM
M THES I o 2h T D BECAE 0
BRL72e TAUIKREEINCKMEN TS DT
H5bo

(2) FFlEE =

ZEWEICAESZROON o7 L2 L.
LPS %G5 OF IO ST EAF 2 R ZTHTK
fliz/RL 720
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b4 Cont. EtOH Cont.+LPS  EtOH+LPS

Fig. 4 Effect of alcohol and/or LPS on P-450
level after dietary treatment for 100 days.
Values are means+SE.

Abbreviations : Cont, control

diet ; EtOH, control diet with alcohol ;
Cont+LPS, control diet with

LPS; EtOH+LPS, control diet with alco-
hol with LPS

Values with the same superscript are
statistically different (p<0.05).

(ng/ml)

[o] D cL bL

Fig.5 Effect of biotin and/or LPS on serum
biotin level after dietary treatment for
8 weeks.
Values are means*SE.
Abbreviations : Cont, control diet; D
biotin- deficient diet ;
CL, control diet with LPS ; DL, biotin-
deficient diet with LPS
Values with the same superscript are
statistically different (p<0.05).

(3) iy

CdF U EmOMERIE, U F o RZH & R
BREZB WO HEEEIZ I L4y 40 ~ 50% A 22 Al
R L7z. LPSHG A F o B2 LFHEE LD -
2o TOZEMNH ZOEBRFARHIIEAF O RZEE
B LS L »ot<mgm0M%%®%
e 72 GOT I e+ F » RZ, MO LPS #-~
Tﬁ%t%%%%ttow%wfi‘Lﬁ+/Aé
FTLPS O EAERHIE S S b5,
GPT ifithiz, ¥4 F > RZ, LPSH 5TV hd
AEICEME R L. WE ORI S &2 %
s (Fig. 6), NEXOE Vi, UFF X
ZTLPS OFWIZHbHLS T ZICEMERL, 1
MAREEAER Sz X, LPS &G TFTides+

—e 128

~25 ace

c

DL

Fig. 6 Effect of biotin and/or LPS on serum
GPT activity after dietary treatment for 8
weeks.

Values are means=*SE.

Abbreviations : Cont, control diet; D,
biotin- deficient diet ;

CL, control diet with LPS ; DL, biotin
deficient diet with LPS

Values with the same superscript are
statistically different (p<0.05).

(g/dl)

c 0 cL DL

Fig. 7 Effect of biotin and/or LPS on serum
hemoglobin level after dietary treatment
for 8 weeks.

Values are means+SE.

Abbreviations : Cont, control diet; D,
biotin- deficient diet;

CL, control diet with LPS ; DL, biotin-
deficient diet with LPS

Values with the same superscript are
statistically different (p<0.05).

PRZIZED . HEAMER R L. (Fg. 1. 7>
T L, Ei%/ﬁxéfﬁf“bﬂ{tﬁln NI
LPS % }A’Clié” SfEE R, KA FURZ
T TiE, LPS | Lﬁﬁ%iéb JhEE S
M%mLtoﬁzvxTu—wai\E¢+yk
ATF“ AR L7z, LPS IZHAEECT L A

EAEEERLEY, EFFUORZETTIZES LA
41 HaEEE R L7,

(4)  GST itk

CDNB # 3£ 8 & L7z GSTiithicbwvwCld, ¥4
T R ZATEA G N 2 R L 7zo LPS #%5- 1347 512
iz R L7225, EAF 0 REZTFTIEES S
JRL7zo DCNB %38 & L7 GST G EIC BT,
EdFrRZ6 . LPS 50 A BT 2 73 L 72
LA Ly WS X 2 mnERE 2 22> 72 (Fig. 8) 6
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2003 ace
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Fig. 8 Effect of biotin and/or LPS on GST
(DCNB) activity after dietary treatment
for 8 weeks.

Values are means=+SE.

Abbreviations : Cont, control diet; D,
biotin- deficient diet ;

CL, control diet with LPS ; DL, biotin

deficient diet with LPS

Values with the same superscript are

statistically different (p<0.05).

o

ae
be

»

@

~

p-nitrophenol (nmol/mg Pro.)
o
S

DL

c

Fig. 9 Effect of biotin and/or LPS on UDPGT
activity after dietary treatment for 8
weeks.

Values are means+SE.

Abbreviations : Cont, control diet ; D,
biotin- deficient diet ;

CL, control diet with LPS ; DL, biotin-
deficient diet with LPS

Values with the same superscript are
statistically different (p<0.05).

TPBO % 3B & L7 GSTiGEMEIZ BTk, 4 F
YRZ, LPS & GALMAE N % 0% L 72 0 B
BIrolze LA, WEOMELIITA S ICIRE
RL72

<5> ST (u U:

T &R & DRI

(6) UDPGT %1%

EAF U RZIZLPS H#ICH D 6. FEIE
fEz/RL72e X, LPS #45- Ffzitvr—f/’kéc
IO, AR E R L (Fig.9).

(7) GSH #

EdF U REZIG LIPS 5 OFMIZEb S, 4
HaEA 7R L/ LPS B S OZBWE % 00 -
7= (Fig. 10),

(8) P-450

bHEEREE Do 7,

5 a b

-~ 4

E

2,

P

g 1

4]
Cc D CcL oL
Fig. 10 Effect of biotin and/or LPS on glutathi-
one level after dietary treatment for 8
weeks.
Values are means=*SE.
Abbreviations : Cont, control diet; D,
biotin- deficient diet ;
CL, control diet with LPS ; DL, biotin-
deficient diet with LPS
Values with the same superscript are
statistically different (p<0.05).
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Fig. 11 Effect of biotin and/or LPS on P-450
level after dietary treatment for 8 weeks.
Values are means=*SE.
Abbreviations : Cont, control diet; D
biotin- deficient diet ;
CL, control diet with LPS ; DL, biotin-
deficient diet with LPS
Values with the same superscript are
statistically different (p<0.05).
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This study was carried out to study the effect of the infection using with endotoxin (Lipopolysaccharide, LPS) on the hepatic

enzyme systems involved in xenobiotic metabolism under the various nutritional condition.
mental animals significantly reduced the cytochrome P-450 (P450) content in liver tissue.

The LPS injection into experi-
Acute ethanol injection empha-

sized the decrease in the total P450 content of mouse liver by LPS, while chronic alcohol treatments showed no change. On
the other hand, biotin deficiency inhibited the lowering effect of LPS on total P450 content of rat liver.
These results suggest that effect of the infection on xenobiotic metabolism may be changed by various nutritional conditions.
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