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The Effect of Sodium Arsenite on Drug~Metabolizing Enzymes in Rat Liver

Hisasil KURAHASHI

Department of Dental Pharmacology, Matsumoto Dental College
(Chief : Prof. H. Machashi)

Summary

The effect of sodium arsenite on drug-metabolizing enzymes in rat liver was studied

in vivo and in vitro.

In the #n vitro study, aminopyrine demethylase, hexobarbital oxidase and aniline

hydroxylase were all inhibited when sodium arsenite was added to the incubation mix-

tures.

In the 2 vive study, when rats were ingested sodium arsenite in their drinking water

for a month, it was observed that the quantity of drinking water was decreased against the
increase of arsenic concentration. The maximam intake of arsenic from drinking water was
9 mg/kg/day. Body weight and liver-body weight ratio were rather increased in low
arsenic concentration, but they were decreased in high concentration. The three of drug
~metabolizing enzymes were inhibited as well. The inhibition was stronger iz vivo under

the same arsenic concentration.
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By E#2008 » Wistar R » b 2 {#
AL EREBEREARRFY1.15% " KCI %
& A72 0.02M Tris-HCI buffer (pH 74) & & %
1. Potter % teflon homogenizer ¢ homogenate
L, £09,000x € FEX 27,

in vitro DER TIFECHERFOMFRRE
7101 mM, ImM, 10mM, 100mM &/c% X5
BEEE -+ Y Y ARERIIL, invivo DERTIX 1
BE4PLDF » MiZHEFEE LT 37.5ppm, 75 ppm,
150 ppm, 300 ppm DRFEDOHEBEE - + U 7 &K
By 1 r ARBBRCSRA X, SBEIT
NERFERKEZEIND 2 LKA s 21

IEABIELEIEME  aminopyrine  demethy-
lase, aniline hydroxylase, hexobarbital oxidase
IZOWTHIEL Y 919 37°C ofaEig Kb s
1201, 1053 HHE L 5 L2cRuchT 1 8 MR L 703K
W (ug) ¥EZELI

EBRAR

1. MMRERCHT I LEOEL

EE#2008 » Wistar %5 » iCFELILRL
REECTMEE> Y Y av ]l r ARSKE XY
fohs, SUKEIBRBEOMMT L b Te - THD
L, XBEEcxL T 37.5 ppm 2£C31%, 75 ppm
F£739%, 150 ppm BET59%FHFEREA L1
F7: 300 ppm FHTi288% b HA L T FEHERE
LETLIET Lo, ZOFRORSR L L 1.
ZOKENBMEOERERXHETA L 150
ppm #D 9mg/kg/day R KTH 7. 17 A
HoFE X 375 ppm FETRRHEML ol 3
LA L TRy, To—ffERE 375ppm
Bt L T5ppm BETRLfML fo28, 150 ppm BT
BEA L.
2. HEpRBICHT MR HE

F 224805 » b hexobarbital oxidase
15, aminopyrine demethylase %M, 3 X O°
aniline hydroxylase iE#ico\V TR L 7. ami-

Table | . Arsenic Intake, Body Weight and Li-
ver /Body Weight Ratio

Treatment Arsenic intake
(as As) (ml/kg/day) (wg/kg/day)

Body weight Liver
(g/100g body wt)

Control 147 £ 11 —=—mmemmme- 288 £ 15 3.37 £ 0.14
37.5ppm 101+ 7 3.78 £ 0.26 303 £ 9 3.69 + 0.15
75 ppm 90+ 9 6.74 + 0.67 261 * 14 3.78 +0.17

150 ppum 60+ 9 8.99 £ 1.35 230 & 4 3.23£0.20

300 ppm 18 + 12 5.39 + 3.60 *Death by dehydration.

Each value represents the mean * S.D. of four male rats on sodium
arsenite treatment for a month.

Table 2 ; Drug-Metabolizing Enzyme Activities
after Prolonged Sodium Arenite Treat-
ment (1 Month)

Treatment Hexobarbital Aminopyrine Aniline
(as As) oxidase demethylase hydroxylase

Control 233+ 13 17.5 + 1.0 19.4 *+ 1.4
37.5ppm 217+ 12 15.6 + 1.2 15,14+ 1.3%
75 ppm 216 £ 11 14.9 + 1.2% 4.1+ 1.9%
150 ppm 214+ 16 13.6 * 2.3% 14.4 + 2,0%

Enzyme activities are expressed as pg of hexobarbital consumed/
8 liver/10 min(hexobarbital oxidase); pg of formaldehyde formed/
g liver/10 min(aminopyrine demethylase); and g of p-aminophenol
formed/g liver/10 min(aniline hydroxylase).

Each value represents the mean % S.D. of four male rats.
*Significantly different from control(P< 0,05).

Table 8 : Inhibitory Effect of Sodium Arsenite
on Drug -Metabolizing Enzymes in
Rat Liver (In Vitro)

NaAsO Hexobarbital Aminopyrine Aniline
2 oxidase demethylase hydroxylase
0 oM 199.3 15.16 14,41
0, 1mM 195.4 14.86 14.23
1 oM 203.2 14,25 13.42
10 oM 191.5 12.58 10.00
100 oM 21.5 4.69 3.78

Enzyme activities are expressed as pg of hexobarbital consumed/
g liver/10 min(hexobarbital oxidase); pg of formaldehyde formed/
g liver/10 min(aminopyrine demethylase); and pg of p-aminophenol
formed/g liver/10 min(aniline hydroxylase).

nopyrine demethylase §5#:i3 37.5 ppm B T11%
WHIL o2 B Z £, 75ppm FETI5%, 150
ppm B T2Q2U ORI H D, LLICHEEEY DD
7c. aniline hydroxylase iE#i3 - b =fEHOK
WIEIRE R OFT—-FH < MHE S h, 375 ppm B
T22%, 75ppm E ¥ X O° 150 ppm EE T 1326
~21%DAHrH Y, SHLETIHEEEYAD .
hexobarbital oxidase &4 i3 37.5 ppm Bl E
T—FRIZ T ~ 8 BDOIEIN D » e b ODOBFE XL
el i,
3. in vitro TOWMED P

T3 RERNICAR R EM’EE S L) v Ak
Z @D 0.1 mM, 1 mM, 10 mM, 100 mM & /¢
5 L5 L TEhZhoERERRIEN 2 /T
L 7. aminopyrine demethylase {E#i3 1 mM ©
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6 %, 10 mM 179,100 mM T69%HFH S hte.
aniline hydroxylase itz 1mM © 7%, 10
mM ©31%, 100 mM T74% e h, chb=
BEO R BB RO G Tl —Fodd -~ 1o,

hexobarbital oxidase % 10mM DEEF Tt
4 %ATOHEITH »724 100mM Ti1389% %
e .
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BREr S ol b s 5\ iR E oS E,
FEBE, LR NSRBI NDD,
DL DAL, B, B, Blliegec oA
HRTGAW, F oo E D A E hic ERREER
BREGH A F SR THRIh D LV 9 ]S
L s, BtFEciz SH EExFOoBELHET S
fEfin A D, ML CrEREREE LTHIF
BT 50T, FEHRABEFRCHLTLEEND
BE S RN

HWREE S bV v AV SEIORKETIE in
vivo, in vitro & EYRBEFRCH L TRIUE
[OHE L B 50 aniline hyaroxylase, amino-
pyrine demethylase ®IEz#pHA5E<, hexo-
barbital oxidase CiLHEIIGIA - 7o, T oHRE
B+ Yy a0 1lmM ztED 75 ppm YT
55, FUEE-CW in vitro X b in vivo DEER
R\ T ERBEREEOMHIAE L Lo
EFFCER S h BRI R SRR )
AERT 579 T% b, Bc incubation mixture
I HESFET H KT D, in vitro DEBRT
AN L 5T, FOiEMT in vivo L b HES
FIHC VW hO LRI R, 0 X5 IclES

EYNRBEHRLEAEET S 2 &2 b, hexobar-

bital iz X BREIRBERI LR T 5 /0 &, fhoEY
DIEMMAEIRI D - LB SR

in vivo 0L TS v FORKERIBRECRE
Bz & b 2o Liedd, BESRoERGEL 150
ppm FETHRADOH 9mg/kg/day THYH, ZDE
BN 1E#S L 55 v b LD 50 g
EMBRFEEEZBRI., TS v FOFED
37.5ppm BTRRMML 12 2 L HEREOMHE
PMERLICbD EOWE L —FTrHEANRLR
726  BF—tkE H A 37.5 ppm B & 75 ppm BETHY
T AEmAR b & IEORBF LD
Bl R S h?, SHEREOUENHDLD L

Hbhic.
E E B

W+ F Y v A0 T » - FEGRBRGSRCK
?6.%%% in vitro 3 X 0% in vivo CHIE L 1-.

in vitro THOEE2, incubation B¥hOBtFE
BEEORIMCE 7\ aminopyrine demethy-
lase, hexobarbital oxidase, aniline hydroxylase
OFMA TTMBIT HEAETRL, CORER
HICHROFEETEL» -1

invivo TOEER, 7 v + ORAKOMKEE
oM & Ry HE S h B EEEd - 1
A, FOREMEL aniline hydroxylase & amino-
pyrine demethylase XL T3 < 4L, hexo-
barbital oxidase T3 HERIFI -~ 12,

Al Ut EIB R 35\ T, in vitro IKEFXT in
vivo O 0 REIRERIE M A aE < FH Lo,
in vivo CIIESHFCER IR THENSIER
LSRG E o b o LB IR,
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