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The Effect of Sodium Chloride and the Alcohol on Hepatic Drug
Metabolism Systems in Rats

Mieko Horiguchi, Masahiko lwama and Yusuke Kanke

Key Words: Excess NaCl, Alcohol, Drug Metabolism Systems

PRI AT B 2 B OARHITTIZ A Wk i
ZEMALTEY., Z0OEEBETERS L EEBSR
RIVANVDEBICHEIZE S INTWBEY, L
U, ERICIIRRR 0 1E R RR R O FEFRBUIST L T%
B BHHRDEAAE L THB D, R & OEIFSEHRR
RECTREA MLV RAZEEL T3, BRI
HEODBRBECEETIZESHELERAY
(xenobiotics) 123 L. H & 25F 5 R KR 72 PifAIR
PREZTWE5, L L, ZNSIZHRANH Y B
FEZ & 72 LTeB AT IR R BRI RIS 2 o T4,
EOEDOHRDO— % 5D T ALY, 0D
—RFPICBT 2SN EE . FIcREHEE
OBARICEH L7:% < O, EBFRIFEISED
S5NT W38, D TOHABAEFICRHFHNT
B o e BEOBRGRFE b EFRIEY A 7 D—D E 2
SNTw3, HEADO—A—HY Y ORHEEA
EIFGLFEELT T U g\ L2 DD
TAZED K& HAAND BEERE 10 g K 12
HR2 RARBYBRETCWBERNH 5, —FH. 7
NV a — VBRI BRI BT HEIC OWT bR 72
MM ToNTB Y, WED 7V 3 —)VIZAFE. W
B, MREH, BLURERLEDY A7 2S¢ 5
EVLIHEDLH B,

BRRCFET 2FEFEME DS < 1X. AT
WS N TREEREEZES T 2, Bz X, KRGS
ME. YN O, KBRIRRR ECIESFET S
Benzo (a)pyrene(B(a)P) 3. N HE TIETENE
ThH 20, EENORBMEROE LRI X VG

fbans &, BEEHREHE> DNA OEG 25K
2ZEDHENTWS, Tibb, FEMRBROE
—BRERISICBWTF b 7 a—A P-450 (P-450) &
Wa L, E5WNADPH S F 7 u—AC-) 52
¥ —€ (CytC-R) XV BEBFHEEI TR E
%0  DNA 72 £EOEERNRESF L LEHAEL T
faDZeRERLAMOBLEF I T EhTw
%, LdL. IS DOFE—ERERIGAERY» T
Iy F4 v (GSH) %=ffifR e 7 58HE,. 7vy
FF Y S-FI AT =T —¥ (GST) 12 & v ek
PR T 2 BB IGICB W T, & 5 ICE 2B
U7eTE & e USRS B %08 U CHEE S 4, @b
SN2 HREMD B 219, FHELEILOBEFED—D
ELT, EHREOBEE/EH SN TV 328, 1HiE
FER IR T 2 R Raffe i oo, %
W DNA DHEBIcwEE2E52 2 283 6T
%, ZOEMEBRENHET Z2RCBWT, KREhH
FHREL Tw s 4RI O—>o» LEdo GSH
TH29,GSH X ZnBEW T Y I NVERIERZE
T oM. SNy FA A F 5 — ¥ (GSH-Px)
LB TEEBEIC L > CHER IS H0, i
Fs{t? (LOOH) %#EILT %, FHIfE->TET S
LB 7 V8 F4 > (GSSG) k. Ny F4 )5
27 % —¥ (GSSG-R) 12 & - THET I h. % GSH
ERED R WIREETHERF SN T2, MDD XS
2, FEEOHEREZ S Bb 2 YR P
HRFNER LK T 5 GSH 08, B X UBED
WML, B2 B ERRYRRIRREIC X D EE T 5
ZEPHSNT VB2 358 BIFIZOWTOMRER
ZEEAERGD, 2 BB RIEOEBIGEE I X
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FIRFEBBOFEN 1Y 2525700, BiEARE
Z v b OFF GSH BEEEsR CGEMAHR. BB EN
E£R) OFE % 360 HREIch 7z D BIZE L7222, $7-
90 Hiicb7: 2 BEA T TY Y X7 EDRSLE %
AL RIGEEDHEBIZ OWT HE|E L 12820, X
SEFEARTIEBU 287 Vva— V50 E s
L L2 0N, SENE 7 V3 — VSRS DO ERR
NOEE AR LT,

2. RBPA

1) EEBREWY L EE Ak

H:t% 4 8D JcL. Wistar 27 v v (HA&Z v
THRREHE) B WHEEE (CHE20 P8 & NaCl# (N
B 20 P8) i, CRAC I RETR (£ V) = >
VB TEMR S MF) 2, NEizohe
8% ® NaCl 2hnz 2 ik}l (Tablel) 25 2. 90 H
MG Lz, kB, EAKE U TR ZKE K%
Lz WHBICCHENBELZS>IZ24L, C
FE. CABE. NBE. NAFEO 4B, £10LEL, &
512 90 HISEE L7z, Z DI, fiokik & LTI CEE
ENBHCIEB S X 2K K%, CAREE NAFICIX
5W/v% LY — VKRG 2 1. Bkl B & URCR
Kix ad lib TH 2 | B E D LMHIZIRE 22+0.5°C,
1B 50+15 9%, BAMA 7 BF-19 BF X L7z, &5F 180 H
MEE L7 20 MR S e TBZR L. kB &
AZEI6HM X7y b BB KT IR E 2% E
(NATUME: RN-210) 2 X W IIEZBE LTz, T
Bbb.7 v % 60°C OFEFEF TS - &IH
ERIZAN, BEH 7B LT —%2AC., #

Table1 Percentage compositiono fdiets
Groups
Ingredients
C N
milk casein® 21.10 21.10
dl-methionine 0.42 0.42
corn oil 5.00 5.00
meneral mixture® 3.50 3.50
vitamin mixture® 1.00 1.00
choline bitartarate 0.20 0.20
cellulose 5.00 5.00
sodium chloride 0 8.00
corn starch 77.65 69.65

® Protein : 85.3%
» AIN-76 (1977)
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HIIEL WikRSEH ST s, B2MNEL CHE?
HIE L 72,

2) A

Glutathione : oxidized form (GSSG). cumene
hydroperoxide (CHP). glutachiton reductase
(GSSG-R). cytochrome C (Cyt.C) i%. Sigma
Chemical Company (St. Louis, Mo., U.S.A.) %1,
1,1,3,3,~tetraethoxy propane. 2-thiobarbituric
acid (TBA).glutathione : reduced form (GSH).
5,5’ -dithio-bis (2-nitrobenzoic acid) (DTNB). 2,4
~dinitrochlorobenzene (CDNB) &, AT 3
RSt CKIR) %1, B-nicotinamide-adenine dinu-
cleotide phosphate reduced form (NADPH) &4
D x>y VR T MRS R 8. hydrogen
peroxide (H,0,) 1ZBIsR bz ett GER) #o
bDEZNETNER Lz, £z, IEFHO7 V7T
= > LR ORI E IR TR A S OFRR
MEXFY VOV TF=r-TANTa— REEC-T
ANV a—) BHW, ZOMORIEIR, £ THIK
B2 2 D 2wz,

3)  HESTHE

(1) B

a. BEREROFR

BT . BLIMSE S & 7281 0 FFi % 5 0.9%
NaCl-50 mM phosphate buffer (0.1 mM ethylen-
diamine tetraacetate (EDTA) &% ; pH 7.4) T
HEVL L TR H U Y)ER. 4 fEE D% 50 mM phos-
phate buffer (0.1 mM EDTA &% : pH7.4) Tk
EVFA A LTz TOFREY 2 — b % 4°C. 10,000 X
g T20 SRS L T2, E 012D LIER 4°C,
105,000 X g T 60 7> BEL . 2D LiE% 5 A
Y —ViESr (Cyt) & L, BERKICOBREGLE L
THWz, TEITFHREER. & 512 4°C, 105,000 Xg
T30 L Bohl- k2 FHREBEL TS
zuaY =AM (Mic) & U, [ERRICERERERE L
7229,

b. GSH-Px &4

Lawrence 5 D F#E0I1C & b FEE & L C0.25
mM H,0, & 1.5mM CHP 2R W THIZEL Tz, 50
mM KH,PO,. 50 mM K,HPO,. 1mM EDTA. 1
mM NaN;. 0.2 mM NADPH. 1 mM GSH. 1E.U./
ml GSSG-R 2 5 5% 2 RIGER (pH 7.0) 0.8 ml & B
FZIR0.1ml ZHEXVIZAN, 25°C T5 o HKE
e FEER 0.1 ml 2 iz BotE DR ElG & 340
nm CHIE L7, BRICIIBEREORD I KEAkE
B U7, BRI Cyt 2 v, M 1 2R
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mita s NADPH o= TERL 72,

c. GSSG-R 1M

Worthington & D512 12 & D HIE Lz, AL
iz 21mM - KH,PO,. 26 mM K,HPO,, 1mM
EDTA. 02M KCI, 1mM EDTA. 1 mM GSSG.
0.1 mM NADPH 5 7 2 BB (pH 7.0) 3 ml
ZAN, 25°C T2 iR, BEREW 0.1 ml =21
Z BEE OBAEE % 340 nm THIE L7z, BRI
IFEEEEROR D ICERHEAKEFER Lz, BREMIZ
Cyt ZHw, EMER 1 ot s s NADPH
BETHRL,

d. Cyt. C-REM%

Phillips & D212 & D HIE LTz, RISEWEIZ
0.5 M potassium phosphate buffer (pH 7.6).0.1 M
KCN. 10 mM NADPH. ZK® /K% 140:2:1:42 D
HETREL THW, #7 AR NVIZKIGER 1.85
ml %A, 25°CT 2 SAER. 2 mM Cyt.C 0.05
ml &R 0.1 ml 20z . WHEOBMES %
550 nm CHEIE L7z, BRI IZBERIEMOR D 1o 7KY
KREHFHU Iz, BERENIE Mic 2w, EHEIX 14
Rl 4Rk & 5 =i Cyt.C DR TERL 7,

e. AHH iEit

RAS ORI L VHEIEL Tz, Bttt &5
E%4% 12 0.5 M phosohate buffer (pH 7.4) 0.2ml. 0.5
mM EDTA 0.1ml, Z8#7K 0.48 ml, AREESRAEM,
0.1 ml, 1.26 mg/ml ® B(a)P-aceton ¥ ¥ 0.02 ml
A, 37°C T 1 4EkE#%. 5 mM NADPH - 60
mM MgCl120.1 ml 212 72, & 512 37°C T 15 534
JiE# . n-hexane : acetone(3:1) 4.5 ml Z/nz.30
PO U 7242, 2,500 rpm., 5 S [EE LA HEL 720
DOEFE 3.0ml # 1IN NaOH 3.0 mliZfnz. FHU 30
PR L 722, 2,500 rpm. 5 SEELSEEL. 7
WV ) [ OEOEEEE & BRI R 396 nm, H G E
522nm CHIE L 72e BEMRIE MR R 9. 5mM
NADPH - 60 mM MgCl 20.1ml 20z 2HilZn
~hexane : acetone IF =Mz 7z b D& Wz, 1
YR L LTk 3-OH-B(a)P 0&ETEL /2,

f. GST %

Habig 5 0 FE#Vic kv, HEE & L T20mM
CDNB %W THIE L7z, A%EEVIZ 0.2 M potas-
sium phosphate buffer (pH 6.5) 0.5 ml. 20 mM
GSH 0.05 ml, ZRREEREL 0.45 ml 2h0Z ., PobE
O¥EIEG % 340 nm THIE U7z, ERRICIZEERE
DR IR B LTz, BERESE Cyt 2 4
W TEEIR L RcfEs s s CDNBOETERL
72

g. UDPGT M4

Matsui 5 D /#3212 & D HIE Lz, BBRE I 1.8
mM p-nitrophenol 0.2 ml, 0.3 M Tris-HCI buffer
(60 «M EDTA. 30 mM MgCl,. 0.05% Triton X
-100 & ; pH7.2) 0.3 ml, AFESRES 0.3 ml %
AL, 37°C T 2 43filjiE#:. 10 mM UDPGA 0.2 ml
Nz & 512 37°C T 20 SRR L7z, 2 1% Wil
Kz 2 srfEfiE ke L. 0.2 M glycine buffer
(pH 10.4) 7.0 ml ZHNZ. 3,000 rpm. 20 43fE3E053
BEL 72 ERSOROLE % 400 nm THIE L 72, ERIC
iZ UDPGA ORb D 27K EFER LTz, 2B, 1
HZ 1 4fEicfad & L b p-nitrophenol DETHEKL
72

h. ST &M

Matsui & D F532 12 & D HIE L7z, 3REBRE 12 315
uM p-nitrophenol 0.2 ml, 0.3 M Tris-HCI buffer
(60 uM EDTA. 30 mM MgCl, &6 ; pH7.2) 0.3
ml, AR 0.3 ml 2 A, 37°C T 2 S [HEKE
#%. 0.5 mM PAPS 0.2 ml 21z, & 52 37°C T 20
SR L 72, 2R PliEAE I 1 A RBE K
%L, 0.2M glycine buffer (pH 10.4) 2.0 ml %0
Z < 3,000 rpm, 20 S0 RE L 7z B O &
400 nm CTHIE L7z, BMRIZIZ PAPS Ofib D icZk
HAREFEH L, 2B, 1 oMcEagIns
p-nitrophenol & TFK L 7z,

(2) ZofhoER

a. IMEFoOFHS

BT . DML X & 2 BRICERE U 72 Mg 1 2L
TORRICAE L 7z, BI5 MK 1T 4°C T 30 S [HEmME
#. 3,000 rpm T 20 3 DELSHEETV. RE%E
M & LT—20C THREFEL /2,

b. WEERLIEEEE

Uchiyama & D53 12 L D HIE LTz, FERL T
HICTL 72l 9 = 0y 1.15 M KCl THREY F
A ALz, HBMARBRECHEY 2 -1 05ml
1.09% H,PO, 3.0 ml. 0.69% TBA 1.0 ml # A#L. ¥
7K IR R T 45 S ENEVE R I E iR F TwRHIL
720 & 512 n-butanol 4.0 ml 2z TELL < .
3,000 rpm T 10 S3fELIBEL . £ DTS — V@
DOESEE % 535 nm & 520 nm THIE L7z, 72, &
EVA—FORVICEMKIZIZ 0.9% NaCl %z fZ=H#E I
13 10 nmol/ml @ 1, 1, 3, 3-tetraethoxy propane
-methanol W % F\> 7z, 5 B &=k TBA BHEY)
BThar~urYT7NLVFTERELTEL,

c. INYTFAVER

Ellman #3012 & D #HIE L7z, R L CHIYIL 72
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HFlige 0.5 g 12 0.1 M phosphate buffer (pH 7.4) 2.25
ml 2z, REYFAALTzbD 15ml IZEED
49 sulfosalicylic acid Z Nz THEMEL 72, 4°C T 30
SERE . 4°C. 10,000 X g T 20 43 [0 o0 B L
720 = ®_E¥E 0.5 ml 12 0.1 M phosphate buffer (pH
8.0; 0.1 mMDTNB &%) 45ml i1z, 5434
412 nm CHRHE RHE LIz, 2B, BHEZIZ 0.1 M
phosphate buffer (pH 7.4) T¥f#E L 72 GSH %
L7z,

d. P-450 &

Omura & DO HEY 12 & Y #lE L7z, 50 mM Tris
-HCI buffer (pH 7.25; 3 mM MgCl, &4) THH
LIcESEES 2N I AV 2 RS EL, £5—5H
12 CO % 143[EhE L. 400-500 nm THER L7z, K\
TR DX NMIZ Na,S,0, 28 mg iz . & SHE#HL
72#&. BN 400-500 nm TER L., COZEARZ hL
(450 nm & 490 nm QWRNEDZE) H» 5 P50 GH =
2ROz, BB, BERERIE Mic #Hwz,

e. FUNITEDER

Lowry 5 DA LD HIE L7z, FHHREER
0.2 ml i< 29 Na,CO;-0.1 N NaOH. 0.5% CuSO,.
1.09% KNaC,H,04 *+ ,H,O (v vy i) (50:1:1)
DOEWR 1.0 ml 2z . 10 SEE Ui, & D%ERE
KT 2 fE75H L 72 phenol 3% 0.1 ml Zh1z . 30 4>
FIfiER . 500 nm TPOLEE 2 IE Lz, ok,
WIREME 7 VT S R,

f. MEI7v7yF=viEE

Jaffe’ 27 12 X D EIE LTz, M 0.5 ml RS >~
N7 A 3.0ml ZhNZ . WIS 10 S HBE L 72,

2,500 rpm T 10 a0 EEL 720 % DL 2.0 ml
2°CTHAMIMEL 725, 2 YRIEW 1.0
ml, 0.75 N NaOH &% 1.0 ml 2z . B 28°C T
20 SRR L 726 2 D2, 30 43 LANIZ 520 nm Tk
KEZHE LI, BB, FHE 7 vy F = ik
W& K THERL THWz,

g IMEHIRESE

7Y H—¥ « TOOS #FE¥ I X Wl L7z, MIE
0.05 ml o FAERFEK 3.0ml 2z . 37°C T5 4
MU 72%. 555 nm THRHEZHIE LIz, kB, 5
W I3 PRIRAFHER 2 R TR TRz,

4)  HEEHLE

RITPYEEEERE R L, THEOREREZE
eiE 1d Student’s D t BEEIZ L D 1T- 7z,

3. #BR

1) BB 2

REF CHELCABE. NBL. NABE S 90 Hzy
JCIRIFEARANC. X 512 180 HIZHh 1 TiERH
WU 7z, SR E X CRBEICHR N B NA B
T. CATRICHER NA BT, RLH10% BHEIC/NE
ot T —VERIC L 2HS hRERIZAE
Sz otz (Table 2),

T ER I CBcHhN, CARE. NEE. NARE
TERIEKRELS kol P X2 BEIZCHEEN
FEL.CAREE NABTIZIZRE CMEZR L72H, C R
U CA#EE NABCT NEICHL NABETENRE
Wi 20% BEREWCEA LTz,

Table2 Changes in body weight, liver weight, liver protein and kidneys
weight of rats during 180 days of the experimentalterm.

Final body weight

Liver weight

Liver protein Kidneys weight

Groups ) (@/100g BW)  (mg/g wet liver)  (g/100 ¢ BW)
C 511 + 11 29 + 0.1 176 + 0.7 069 + 0.02
CA 504 + 15 32 + 010 142 + 070 0.70 + 0.01
N 163 + 170 34 + (.20 170 + 0.7 091 + 0.03°
NA 48 + 1200 35 + (.20 136 + (.90 083 + 0012

Values are expressed as the mean of data from 10 rats = SE.

Abbreviations : C, control diet

CA, control diet supplying alcohol

N, sodium chloride containing diet

NA, sodium chloride containing dietand alcohol
@ Significantly different (»<0.05) from value for the C group.
b Significantly different (»<0.05) from value for the CA group.
¢ Significantly different (p <0.05) from value for the N group.
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Table3 Changes in food intake, water intake, totalenergy intake and
alcoholenersy ratio of rats during later 90 days of the 180

experimentaldays.

Groups Food intake Water intake* ] Toﬁfl energy Alcoh.ol energy
(g/day) (ml/day) intake** (kcal/day) ratio (%)

C 22 £ 1 41 + 2 76 + 2 -

CA 18 = 17 43 + 4 79 =+ 3 20 = 1

N 23 £ 1 121 + 3*° 78 + 2 —

NA 16 £ 120¢ 72 &+ 4xbc 78 + 4 31 £ 2°

Values are expressed as the mean of data from 10 rats £ SE.

Abbreviations : C, control diet

CA, control diet supplying alcohol
N, sodium chloride containing diet
NA, sodium chloride containing dietand alcohol
2 Significantly different (»<0.05) from value for the C group.
b Significantly different (»<0.05) from value for the CA group.
¢ Significantly different (p <0.05) from value for the N group.
* C, N: Draib water; CA, NA: 5% (w/v) alcohol
**Food energy [C, CA : 360 kcal/100g; N, NA : 331 kcal/100 g]
Water energy [CA, NA: 0.35 kcal/100 ml]

BT EE L CRECH N N BE - NA BEC.CA ##
WCHRNABETEINLZTNLHN DU ERICE L
M, Ta— VBRI X2 EERIIR SR
molz,

Table 3 1. 180 HOfEHARI DY 90 HiEH iz B
JEEBREIZOVTRLIEDDTH S, FARENE
7V a— VBRI L DA LI, Tva—un
5O FNVF—HBINZ KT 2 &, 4 OB
oY) —RIZIERETH -2, BB, BkEix, RiE
B L D EECEMNL 72,

MmER Cckttr, CARE. NBE. NABTZH
FNEEIWC FA LU (Table4d), ¥72. N FECEL~,
NA BT ERREMEEZR LT,

2) WEHBRFHERANDRE

Jrlg o @B LEE R ik, NI XNARET
26% BHREICEEMML 72 (Tableb), GSH &=, C #fic
HNXCAHTIINY ERWCA oIz,

GSH-Px @ Se fkfF 8 £ Total DiFE M. B L O
GSSG-R #EHEIF. WINOHETHH S iR
RO SN oTz (Table 6),

3) EMERANDE

F—EEREE O Cyt.C-R. B X U P-450 &k, W
THNOBMTOHS LR ERIIR SN o208,
AHH #EME T3 N BRI NA BT 14% BRI
L7z (Table 7),

B EREREE TR, GSTIEMIC B W T NA BN
B 3ECHANEE KM EZR L (Table8),

Tabled4 Effect of sodium chloride
and/or alcoholon blood pres-
sures during 180 days of the
experimental p eriod.

Groups Blood pressure

(mmHg)
C 145 = 1
CA 150 + 22
N 176 + 2°
NA 155 + 42¢

Values are expressed as the mean of data from 10
rats = SE.
Abbreviations : C, control diet
CA, control diet and alcohol
N, sodium chloride containing
diet
NA, sodium chloride containing
diet and alcohol
2 Significantly different (p <0.05) from value for
the C group.
b Significantly different (» <0.05) from value for
the CA group.

UDPGT. 8 & " GST #MEix, WIFhOMHETH A
ShERIIR SN Lo Tz,

4)  IMIEFES D%

JVv7F=vEF, CEICHRNABETIR2YE
B 7. (Table9), RBETIX. CH#ckb~
CABET 22% BEREIWCHEML 7z,
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Tableb Effect of sodium chloride
and/or alcohol on lipid perox-
ide and glutathione levelsd ur-
ing 180 days of the experi-
mental p eriod.

Table7 Effect of sodium chloride
and/oralcoholon activities of
drug-matabolising enzumes
(phase 1) during 180 days of
the experimental p eriod.

LOOH GSH

Groups (n mol MDA/mg protein) (u mol/g liver)
C 2.69 + 0.28 249 + 0.24
CA 2.72 + 0.22 1.73 + 0.122
N 2.32 + 0.22 1.97 = 0.10
NA 2.93 + 0.14¢ 223 = 0.27

Values are expressed as the mean of data from 10
rats + SE.
Abbreviations: C, control diet
CA, control diet and alcohol
N, sodium chloride containing
diet
NA, sodium chloride containing
diet and alcohol
LOOH, lipid peroxide
GSH, reduced glutathione
@ Significantly different (p <0.05) from value for
the C group.
b Significantly different (» <0.05) from value for
the N group.

Table6 Effect of sodium chloride
and/oralcoholon activities of
glutathione relating enzumes
during 180 days of the
experimental p eriod.

Groups  GSH-Px* GSH-Px** GSSG-R
(n mol MDA/mg protein)

C 47 £ 9 75 £ 15 71 + 2
CA 68 = 6 115 £ 13 70 = 3
N 61 = 12 90 + 17 74 £ 3
NA 63 £ 11 113 = 15 72 + 3

Values are expressed as the mean of data from 10
rats + SE.
Abbreviations : C, control diet
CA, control diet and alcohol
N, sodium chloride containing
diet
NA, sodium chloride containing
diet and alcohol
GSH-Px, glutathione perox-
ydase
GSSG-R, glutathione reductase
* Se-dependent
** Total

— @ 146

Groups Cyt. C-R P-450 AHH
(n mol/mg pro/min)

C 101 = 6 0.56 = 0.03 0.28 = 0.01
CA 105 += 7 0.59 = 0.03 029 = 0.02
N 102 £ 11 0.58 = 0.03 0.29 = 0.01
NA 105 £ 14 0.59 = 0.04 025 = 0.01¢

Values are expressed as the mean of data from 10
rats = SE.
Abbreviations : C, control diet
CA, control diet and alcohol
N, sodium chloride containing
diet
NA, sodium chloride containing
diet and alcohol
Cyt. C-R, cytochrom C
-reductase
P-450, cytochrom P-450
AHH, aryl hydrocarbon hydrox-
ylase
© Significantly different (p <0.05) from value for
the N group.

4. BR

R T V3 — )V OB 2 BIGRE X, 435E
ERDVAZ 77 77 —D—DLENTWBIMN, Z
DOIERAFEBEEIC OV TRERCRFEHSh TwE
W, LUl 205 OEKOFEECIIIEERER DR
SRBEINTWS, 22 TEAWRTIE. 2hod
FHRIC T 2 B 7V 3 — )V OVEFREE & BT
27:0DFHID EBLD,. Ty NIEEATT
TNaA—VERE5Z | FHEOBEEEEANOBE L L
WCHRTz, bbb, 8% (w/w)NaCl & & 5% (w/
V)8 ) —VEREDK RS Z AR AR DY, EHE
BFERHEER. BLUOEMRBRO I VY T4 B
BERAOEE R LTz,

v POEFICHEL, FEHIX NaCl 10
ToTHifla s, =¥/ — VBRI L 22X
R o I IR L EE RO CIXATEHERE.
BIUOZANVFBRECERIR> Lok
N, BEAROHETCRMKENEEROKNIMFES
o Tzl FRPENE LS D L Bbh b,
7o JOEFE R Lo 3 B TIIMES EH L NaCl,
BLUZy /  —VEROBENR SN LD L
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Table8 Effect of sodium chloride
and/oralcoholon activities of
drug-matabolising enzumes
(phase 2) during 180 days of
the experimental p eriod.

Groups GST UDPGT ST

(n mol/mg pro/min)
C 770 £+ 20 11.8 = 1.0 0.68 £ 0.04
CA 718 + 23 11.0 = 0.8 0.67 £ 0.04
N 720 £+ 39 94 + 0.9 0.63 = 0.03
NA 601 £+ 14*»¢ 11.8 £ 1.0 0.60 £ 0.04

Values are expressed as the mean of data from 10

rats = SE.
Abbreviations :

C, control diet

CA, control diet and alcohol

N, sodium chloride containing
diet

NA, sodium chloride containing
diet and alcohol

GST, glutathione S-transferase
UDPGT, UDP-glucuronyltrans-
ferase

UDPGT, UDP-glucuronyltrans-
ferase

ST, sulfotransferase

@ Significantly different (» <0.05) from value for

the C group.

Significantly different (p <0.05) from value for

the CA group.
¢ Significantly different (» <0.05) from value for

the N group.

Table9 Effect of sodium chloride

and/or alcohol

on serum

creatinine and uric levels dur-

ing 180 days of the experi-
mental b eriod.
Groups Creatinine Uric acid
(mg/dl)
C 0.85 + 0.02 23 £ 0.1
CA 0.93 + 0.03 2.8 = 0.1
N 0.90 + 0.03 25 + 0.1
NA 0.95 + 0.03% 2.6 = 0.1
Values are expressed as the mean of data from 10
rats = SE.
Abbreviations : C, control diet

CA, control diet and alcohol

N, sodium chloride containing
diet

NA, sodium chloride containing
diet and alcohol

2 Significantly different (» <0.05) from value for

the C group.
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The effect of sodium chloride (NaCl) and/or alcohol on hepatic glutathione-related enzyme systems in rats was investigated for
a period of 180 days. The blood pressure of the NaCl-treated rats were found to be significantly elevated.

Feeding of NaCl and/or alcohol led to increase of LOOH content and led to decrease of glutathione content and GST activity.
On the basis of the results obtained in the present study, it may be suggested that long-term feeding of high NaCl and alcohol

reduces the detoxification of many xenobiotic compounds, and generates the oxygen radicals and lipid peroxides leading to various
pathological processes.
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