AEERBeRE 2188 F1H
Korean J. of Pharmacology
Volume 18, Number 1, 1982

Vitamin A §E3 2 <3k 70 FEHAEL HE

S EESICERL R )

FEM - MIRT - EFEZ - £EHR

= Abstract=

The Effect of Vitamin A Derivatives on the Activity of Drug-metabolizing
Enzyme in Rat Liver

H.W. Lee, K.Z. Ryu, J.Y. Ro and S.S. Hong

Department of Pharmacology, Yonsei University, College of Medicine Seoul, Korea

It has been known that retinoids are intrinsically of critical importance for control of
premalignant epithelial cell differentiation. In the absence of retinoids, normal cellular
differentiation and growth does not occur in epithelia such as those of trachea and bronchi.
Furthermore, it was also reported that retinoid deficiency enhanced susceptibility to chemical
carcinogenesis in the respiratory system, in the bladder, and in the colon of the experimental
animal.

In 1974, Bollag examined the effects of synthetic retinoids in prevention of development
of cancer and ‘demonstrated synthetic retinoids to have more favorable therapeutic index than
retinoic acid for causing regression of skin papilloma in mice. Therefore, it was assumed
that this anticarcinogenic effect of vitamin A derivatives could be due to modification of
the metabolism of the carcinogenic polycyclic hydrocarbon, which must first be activated to
exert their effect.

Hill and Shih reported that vitamin A compounds and analogs had inhibitory effect on drug
metaholizing enzyme from liver and lung tissue of mouse and hamster. Lucy suggested
that the chemoprevention effect of vitamin A derivatives is due to reaction with molecular
oxygen, and it is possible that inhibition of hydroxybenzpyrene formation is a result of
this property. On the other hand, butylated hydroxytoluene which is a potent antioxidant
strongly inhibited the formation of mammary -tumor induced by dimethylbenzanthracene.
Also, it was observed that this antioxidant inhibited cancer induction in rats by N-2-fluo-
renylacetamide.

The purpose of this experiment was to investigate the effect of vitamin A derivatives
such as retinoic acid and retinoid on drug-metabolizing enzyme and to determine whether

riboflavin tetrabutylate or vitamin E could prevent of modify any changes induced by vita-
min A delivatives in the rats.

The results obtained were as followings.
1) Body weight was significantly reduced by retinoic acid, but not by retinoid.
2) Retinoic acid markedly increased liver weight while retincid showed no effect on liver
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weight.,

Treatment of riboflavin tetrabutylate did not affect retinoic acid-induced change in both

body weight and liver weight.

3) Both retinoic acid and retinoid remarkably decreased the activity of aminopyrine demet-
hylase. Pretreatment of riboflavin tetrabutylate, however, prevented inhibitory effect of

retinoic acid on the enzyme activity.

4) No significant effect of vitamin E on aminopyrine demethylase was observed in both

groups treated with retinoic acid and retinoid.
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peroxidation system 3} SUEAY AHolE 2 Y} =
=g Aolzt FHH L Jebo, AT FFVE CCL
2 &8 4oz AF9 gAANA FARLEE A
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1) Riboflavin tetrabutylate(B,-but)F0 AE

(1) AxT

(2) Retinoic acid(vitamin A acid)xg5 Fo{f:
Retinoic acid 75 mg/kg & 93] &8&FX

(3) Retinoid &k% %o 3 : Retinoid(Ro 10-9359)
75mg/kg & 43 TEFA

(4) Retinoic acid @ B,-but F4] F4F : retinoic
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acid %o & B,-but 1 mg/animal & 2702 o 29
wheh Q3] 45 5

(5) Retinoid 8 B,-but £4] FofF : retinoid Fof
F Byrbut & 478} 2ol Fel

(6) By-but 2]z & retinoic acid HoF : B-but
1mg/animal & &7 19 13] 347 AR F reti-
noide acid 5

(7) By-butA ]z & retinoid o F : By-but A1 ¥
] & retinoid 1mg/animal 3 A7) 9} o] e

2) Vitamin E E0{A S

(1) A=z

(2) Retinoic acid 5} S F : 75 mg/kg, 43 &
%734}

(3) Vitamin E m 3 2] & retinoic acid e F : 20
IU/kg, 157 AY=® Z852 £ retinoic acid
5

(4) Vitamin Ex5x F retinoid B3 : 201U/

kg, 157k A= A4 F retinoid Fof
3) Aminopyrine demethylase 8t x &H

Glucose-6-phosphate 1,69mg, ATP 1.22mg,
NADP 0.4mg, 1M KCl0.2ml, 0.1 M MgCl, 0.1 ml
gl 0.1xM semicarbazide HC1 0.2 ml & -3+ inc-
ubation mixture & AF&-3§ivl. &4 Y2 2L micro-
some 23 (15~20 mg protein) 0.5 ml & AF£3514) v}
o] o] 1" 2 10mM aminopyrine 2.0 ml & s}3t
t}-& 0.1 M phosphate buffer(pH 7.4)E o] A

]
ARk o] wkg-e} A N-demethylation &2 45
formaldehyde & Cochin®¢ Nash¥oz &
k.

4" 4 H
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A1E T A 1ZEANA} o] AFFEY AT

L Wz Fd e 101.5%% ¢} AF &
Lo} retinoic acid Fo & 89.3% % FaARvt &
=g A FAAS Jebde), E3F retinoic acid B4
o] 43= riboflavin tetrabutylate g3z &.& 33
o] FadA Z 90.6% & 93.9% % AFEA4LEE
Aot 22y retinoid o ol A = A Ao F 73} v

S ROt

<

&3 ZBgFAl e AW S b E 28# reti-
noic acid B Foll A AT 100g 7 44228 4
2FA 3.2gel wlae pAFAL FAE B3,
riboflavin tetrabutylate A2 2= 4.2 F.& 3,954
okzke] FrhE Hglou} retinoid B R2E A AT
W Aol oA 2 E).

2) Aminopyrine demethylase 34 =of o 8+
riboflavin tetrabutylate o] &3]

Retinoic acid =& retinoid ¢4 & aminopyrine

demethylase 34 = A 28 22L& A 33X 7

Table 1, The effect of vitamin A derivatives on body and liver weight in rats treated with riboflavin

tetrabutylate (B,-but).

Treatment Body wt. change (%) Liver wt. change(g/100g body wt.)
Control 101.5+0. 83 3.240.11
Retinoic acid 89.0+3.02? 4.4+0.182
Retinoid 103.4-+1. 81 3.43-0.20
Retinoic acid+ By,-but* 93.9+3. 32 4.240.24
Retinoid + By-but™ 97.6-2. 20 4.0740.23
B,-but+ Retinoic acid** 90. 6+4.59 3.9:£0.31
B,~but+ Retinoid*™ 100. 3+4.26 3.470.18

+

Retinoic acid(75 mg/kg) or retinoid(75 mg/kg) was intramusculary injected and B,-but(l mg/

animal) was intraperitonealy administered every other day for one week.

Animals were pretreated with B,-but(1 mg/animal) for 3 days and then vitamin A derivatives

were intramusculary injected once. Another B,-but was administered every other day for one

week,

a: Significantly different from control(p<C0.01)
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Table 2. The effect of riboflavin tetrabutylate on
the activity of aminopyrine demethylase
in rats treated with vitamin A deriva-

tives.
Aminopyrine deme-
Treatment thylase(HCHO

pmole/mg protein)
Control 0.17+0.019
Retinoic acid 0.08+0.0122
Retinoid 0.08+0.010
Retionic acid+ By,-but* 0.060. 009
Retinoid + B,~but* 0.092+0. 015
B,~but+retinoic acid*+ 0.09+0.016
B,-but+retinoid*+ 0.16+0. 023>

* Retinoic acid(75 mg/kg) or retinoid{75 mg/
kg) was intramusculary injected and B,-but
(1 mg/animal) was intraperitonealy admini-
stered every other day for one week.
++ Animals were pretreated with B,~but(l mg/
animal) for 3 days and then vitamin A der-
ivatives were intramusculary injected once.
Another B,-but was administered every other
day for one week.
a: Significantly different from control (p<C0.01)
b: Significantly different from retinoid alone

(p<0.01)

o] wl&F 0.17 pmole/mg proteino] v]dted =
0.08, ¢ 0.084 pmole/mg protein &2 &x| g HA
2252 &gl =3 vitamin A $EA RS F
riboflavin tetrabutylate 3] z] ] A = 0.06 =2 0.09

pmole/mg protein &2 vitamin A F+Z3] w©5%

V.A deriv. alone

BN V. Aderiv. + Be-but
+I0F

% Change

Control Retinoic acid Retinoid
Fig. 1. The effect of B,-but on the changes of

body weight in rats treated with vitamin
A derivatives.

V.A deriv. alone

N VA deriv.+ Ba-but
BI8 Pretrectment ¥ B2-but

'S

Liver weight
(g/100¢g b.wt)
N

Control  Retinoic acid Retinoid

Fig. 2. The effect of B,-but on the changes of
liver weight in rats treated with vitamin

A derivatives.

o
o

V.A deriv. clone

V.A deriv. + Be-but
2:11] angtm vB82-but

o
8

(HCHO pmoles/mg protein)

Aminopyrine  demethylose
o
&

Control  Retinoic ocid  Retinoid

50 Pretreatment T Be-but  Fig. 3. The effect of B,-but on the activity of

aminopyrine demethylase in rats treated
with vitamin A derivatives.

F3 HAYE ASE Jebdu,. 28 riboflavin
tetrabutylate & 3U 7k A x] TF retinoid & R
g Foll A= 0.16 pmole/mg 2 € proteine] ¢ 3§ &
£YE AoHE AR g

3) Aminopyrine demethylase &4 o] o3}
vitamin E ¢] 35]

A 3% FL A 4 X0 T3 ukelzbo] retinoic acid
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Table 3. The effect of vitamin E on the activity of aminopyrine demethylase in rats treated with

vitamin A derivatives.

Aminopyrine demethylase(HCHO g mole/mg protein)

Treatment
1 week 2 weeks 3 weeks
Control 0.2120.020 0.2140. 036 0.200. 036
Retinoic acid* 0.10£0.0142 0.15=0. 010 0.15--0. 010
Retinoid* 0.1370. 0332 0.12740.001 0.12=40. 014
Vit. E4retinoic acid*+ 0.147-0. 026 0.16-0.010 0.1570.010
Vit. E+4retinoid** 0.1440.014 0.16+0.010 0.14+0.014

* Retinoic acid or retinoid was intramusculary injected once and animals were sacrificed at one week,
2 weeks and 3 weeks after injection, respectively.

** Vitamin E(20 1U/kg) was intramusculary administered every other day for one week and then

vitamin A derivatives were injected.
a: Significatly different from control (p<0.01)

i Control
Ratinoic. ackd
EER Retinoic ockd + V.E
E Retinoid
Bl Retinoid +V.E. I
$02
o
E
~
-
*
Q
g E
=S
{ [«
Ed
o
g
£
<

| Week

2 Wesss 3 Wesks

Fig. 4. The effect of vitamin E on the activity
of aminopyrine demethylase in rats treated
with vitamin A derivatives.
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