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&, CCl, #5-8 0.5mmol /kg BW LA b CHs &5 i
MAEIET BT 2Rl TS, THIC, CClL 5
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(CE-2) RHCIB I AST i MM T ALT 104
HRHFIC K U T, EHEMAEERICH) 5 M AST 1§
PN O ALT 1 PO MR R G D9 Mcam <, JITHE
B TR o NIh, IREMERHC IS b N&
Motz E, #fH (CE-2) B, FEHMMEREEEN
BRI REIC 3501 2 K& TG 4T TBARS =D |-
FiE, MBI OMEIE NS EmZRL T, K
(CE-2) BHICHT 2 M TG &K% U TBARS =D
HIIEhFRITR LT, BEEAGREAE & SRV E AR B
% FFRHA TG & & U TBARS SO HIHIZH R FIFLEE
ZRUTem, NEERAEEREOMIHIZN R IZ L A LD S
Nisnote, ito T, RMERFRREFIIEICHT 2 =K
BREROGEICOWTIE, WEARRE L BB
T, DM ERAEZ IS 2 AR E NI,
FIC R ERZIRD NG > Tz, EHIC, MUk
RFIC K D EIE R b L A Z 20 TR O Bl LIRAEDS
RERICKD EDXKSICEHT % b2 Ak NP-SH
BZME LTI L (& D, %80 (CE-2) B, B
EHGEHRE N OEAEAMERHIE AR S D ARIC LR T
LT lERLE, TOTEND, TNSOMRETIE
BEAE A b L A2 T BRIt UC g % & 5 1)
WTWB T EWRBENT, £, SHOFRICEN

THFERARERE, SEAERAR R OIRERERICB T 5
BT —RITDITNTHEINEE> TS,

RiT, BWERFREFAFE T AZ Y, Mk - TR
NPTV PEHTHE A 70 —AP9<IV h—A, HifE
¥iTdh2 7)) a— AT 1M AST iGN T ALT
T, FFHHER TG B U TBARS ®Z8AZIC, il
RrEfaf (CE-2) BECHERME Lz (K4A-D), 7
IV — ZKREIRE, A 00— AFAEIRE, <L b — ARAE
BEC I 21T AST 16 U ALT 61D R, 4
AR L THERICIIfIE Nz, T5ic, Zba—
ARGEHAE, A 70— ZRAERE, <OV b —ARREIREC K
% I3 AST #& 1P M UF ALT W& PE O Ml 3R, a6
(CE-2) MK om0z Rliz, £z, 7Va—XA
KaEERE, A7 m—XGERE, <V b — ZAGEEREIC B
% AR TG B4 U TBARS B ERIIHERE L It
N, W2 R Uiz, 51, Z)ba— RKEEEE,
A7 va— AR, <)V b — AFAETIC I B IFHHRK
W TG ® 2 U TBARS ROMIEIZNEE, #H (CE-2)
FEFLNIVORMENRS 5Nz KTz, BLA ML
Rz 2 3 T EAR D HIB L IRRE DIERE T b 2 AFHH AR
NP-SH &%jlliE Lz (%2), #fH (CE-2) RO
W NP-SH 2 MBIV ARG FAZRLE

K1 EEERFREICKYRELLIVARMHESICET 2NBELREICHT 2 =ZARERDOHE

fed Carbohydrate protein lipid
fasted
(CE-2) (starch) (ovalbumin) (lard)
NP.SH |Control[  30x15 6.7+1.8° 2.3x1.4° 45+12° 3.9+0.8°
(pmoligliver)|ccy, (1)) 2.0+12 7.8+3.0° 5.142.10¢ 58+1.5° 1.920.7%¢

Mufrht, fAfH (CE-2) B, Wi (Fr7'2) MR, &0 GIa7)V7 I2) MR, IFE (5— 1) MERZ 24 IFHR S8, 2Ok
LBk (Immol/kg BW) 2465 L, #GHT L RZEMF N THRE L 24 Bif#k, JIFHAKD NP-SH it 23l Uz, i3 FIaE T ERERE TR (0 = 10)

ARGV —TCRE D BT M O 2 EEE L2 IV T o 7o AREDE !

0.05 (vs. AAEHHEE, BEELRAEIRE, ROEMEIRD, cp <005 (vsHERHD,

a: < 0.01 (vs MEFZRY, FAEUAE, WEEURAMIRY, EAERGAED, bip <

®2 MRERFREICKYRELLIVARMHESICEIT 2NECREICH T 2REROZE

fasted fed(CE-2) sucrose maltose glucose
\p.sH | Control 4309 7.0£0.9° 37:14° 342140 3.0£0.9°

Vg li
(emoligliver)l o )| 33216 8.11.1° 33415 3240.7° 3.9+1.1°

Mol BE, FAEEE (CE-2), Z)La—XGEEE, <)V b— AMRE, A 70—
5L, 5008 FE R CRlE L 24 g, AT NP-SH &2 0lE L7z,

ARAEAREZ 24 BFREIFAAE S 8, Z O%IUE(LRZE (Immol/kg BW) 72 4%
BVl HAEHER 2 TRT (n = 10) A REEMEE— CRCE 7B

IR O Z EHREE R AV TIT > Tee ARZE T arp <0.01 (vs HIBRD, b <0.01 CFREHED.
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M, A7 a— AFEEEEE, <L b — RRGEHEE, L a—
ZHFEBHC BN T Z D ERAPEREDE N > Tz,

I\
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1) 7 2 ME AT B 5 7 FEE X 4 % 72D D CCl, 5 5,
2-5mmol/kg BW & @5 & TCirbhTwiz ' LA
L, 24 RO EIRIE TRMAFRE 2 RIES B 5 72
HITIX, FREKED /10 BEL T THETZ N
WEENTVS M, 2O CCl EEDEWVIE, Hil
IREE T AP O S CHIER OTE DML E N B T2
IZ CCL DFEIC K b ZORBIMEES NS, T
B, IR O CCl, Tl LIREE & 73 0 1815
TN, Mg~V RAT 2 F—BiEEO EESOIEE N H
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AR OWE L Z BN L LRV T ORI
CALEERZIEV, LHL, E@EED CClL ik
O S CHBEE OTE MO T B Ui LRRe & 7k
O RG22, Mg s 5 VA7 2 —EEED
FEOIREAHERE RS D, SR FICRS LE
ZENTVE ™7, SEOMETIE, 24 RO
BICKD, HRELRED oL FE5RE" ORI 1108 T
% 0.5-lmmol/kg BW TR ENFEFRINS T
EAVREN, TOMBELHIHE SN TV BHEHR "
LRABAERTSH S T ENRO BN, HE>T, TD
FETHFR UL RS Y A ZAVE &, B
fEA N LAK D FENES % ZUPE R E OB 1 B 5
T BRERDPTHRTEAET 2 TFRELTHME
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4 MIBLERFREICKYRE LIV A2 MFEEZICHFZMFE AST, RU ALT & (A, B), FHESIHF TGERE (O &

U TBARS iz (D) ICHY ZHEERDTE

Hofx e, $afH (CE-2) B, ZVa— ZMAMHEL, <)V b— ZAEHRE, A 70— ZHAEHEE 24 W RHAEH 8, ZO%IUE LR 2 (Immol/kg
BW) Z#5 L, #GH1&EZEM T TG L 24 ReEltg, MiE AST MU ALT 36, HFHEEH TG =% U TBARS B2 HIE Uiz, I T E - AE(R
ZTRYT (0= 10), AREARER —ICEE BN R C2 BIMELEZ AT To 72 AR D ** p <0.01 (vs MR, #: p <0.05 (vs. ¥l

O, ##:p <0.01 (vs. #GEHEE), #:p <0.05 (vs KGEHAR) o
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EZbN5,

SERFRRE AR T AT 5 RS, P
(UIWa—RA, XV —AKRVCRAIZ7O—RX) IL&XB5%
RN LTAEREK D, 1) AR ERH Y AT
&, SRKERD S BIFERRARECE O BRI Tl
5 AST i% P e O ALT & P, I H##&H TG & K U
TBARS mMWMIHIE Nz, iz, WEFHRERETE,
7% AST & 'E M O ALT 75 1%, AF#H#R T TG & & U
TBARS =D FAMNWEE ZHEAEH TSR D AR
I E Nz, ThHORRE D, FFEEHGEHR I3
RO EIFRIVF—IFICK D, CCLICKDFEHIN
2 RN DR 42 BTN U TR G T & 2k
IFFEE OFREAIHI X N, K 0 B IR
bNiceEZBND, 2) WELRZFRICKDFLEEIN
T HRE DO HIRE L IRRE D IR T B 2 A%+ NP-SH &
BN, A (CE-2) Bf, FWEMEBNTEAY
TREHRRE, AR L L TERICHEML/ZDT,
BRI O EHERENRE L & Z/R L, LA
U, PREERGEREC 31 2 IR NP-SH &1d, #f
BHLFAUCTHO, FEEEHRGEER Tl HEMELIRE R
WliahotT &amliz, itoC, #flH (CE-2)
BESR A EAAAIRNC K 0 @B IREBIC A S BV X S I
WHRELEKE L, SHEZETZEMY I/ BES
=7 X/ BOMHE & Z DOHEIC X D IFE OEM LY
DOAERAHIE N, AFBSEEDNIE R ICHERF & Nl & HER
ENB, £z, FEEAGEIEET O NP-SH & O 8
&, TRIVF—HRICKOERY I/ eats 7 3/
B IR LA KIC K 2 RS2 [ REIC LIz D Tl
BN EEZLNSD, FEEEREOLAIE, WH
FRRHAE A SAHEOBMAMERA LIz el E N, DLE
DT &MD, FEEMERE, BN CHEEEG
BHBEE, YR O FRZERMCL, BFiEOM
W12 MR U, R IRAEZ [H138Ed 2 BREIC 1T
THILENEALNS,

—75, BROHICERE, HERCEEZEME L
CIREEZHEGTT Y bzfEL, RO
ROTEEZNE LTS R, EREIEE OB &
BIfR7x <, FEEHEEGRZINE ¥ % & YRR R

(CYP2ED) OiFEMEMERT % & 058" Hid 5 H
SR OFERD S 720 Thx  BHE T YT
FOENZ K N E LB AREENEZASNSDT, S%
SEOT I/ Beis Sl iGN 50
EhHBEEZTVS, UL, ShEsNERRxE
BUTIRSETHMEETNTVBHNEY &0, VML
SERFREEFEAFE DO IR B AN TH > TR ERITH
PS> ZHHATH D, BEA N L AZZ T AR
LT, oMy VF—2ad 2 &M, AR
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The protective effects of certain nutrients against CCl,-induced

mouse acute liver injury
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Thiobarbituric acid-reactive substances (TBARS), Non-protein-thiol (SH) (NP-SH)

Summary

It has been reported that fasted state mouse developed more severe liver injury than fed state one after the
administration of carbon tetrachloride. In order to elucidate the effects of nutrient condition (fasting and feeding) in
carbon tetrachloride induced acute liver injury, we assayed serum AST activity and ALT activity, hepatic TBARS
concentration, hepatic NP-SH concentration, and hepatic TG concentration as an indicator of liver injury, peroxidation
state of liver, peroxidative condition, antioxidant condition and hepatic lipid metabolism sate, respectively. As a result,
the onset of acute liver damage was found to be inhibited in the carbohydrate group (starch) and protein group
(ovalbumin). In addition monosaccharide (glucose) and disaccharide (maltose, sucrose) which are more easily digested
and absorbed than a starch, also suppressed acute liver injury. Thus we found the following two important resistant
factors which prevent the onset of acute liver damage by carbon tetrachloride; 1) supply of monosaccharide and
disaccharide which is quickly absorbed and becomes an energy source into the body, 2) a supply of the amino acid with

the SH group
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