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ABSTRACT

To evaluate an effect of circadian variation on the xylene metabolizing enzyme activities, 50% m-xylene in olive
0il(0.25 ml/100 g body weight) was intraperitoneally administered to the rats every other day for 6 days both in
the night; 24:00 and the day; 12:00. Then animals were sacrificed at 8 hr after last injection of m-xylene. Hepatic
microsomal cytochrome P450 contents were more increased both in control and xylene treated rats of night phase
than those of day phase. But the activity of hepatic alcohol dehydrogenase(ADH) in control of night phase
showed the similar value with that in those of day phase and xylene treated rats of day phase showed an
increasing tendency of hepatic ADH activity as those of night phase showing similar activity. Furthermore,
hepatic aldehyde dehydrogenase(ALDH) activity compared with control was found to be higher tendency in
control rats of night phase than those of day phase. And by xylene treatment, enzyme activities of rats of day
phase were higher tendency in rats of control but those of night phase were somewhat inhibited. Besides, xylene-
treated animals of night phase showed increasing tendency of urinary methylhippuric acid concentration
compared with those of day phase. On the other hand, liver weight per body weight(%), hepatic lipid peroxide
content and serum xanthine oxidase activity were higher in night phase than day phase. And the activities of
hepatic oxygen free radical metabolizing enzymes such as xanthine oxidase, gluthathione S-transferase,
glutathione peroxidase and superoxide dismutase and glutathione content were generally higher both in control
and xylene-treated rats of night phase than those of day phase.

In conclusion, it can be hypothesized on the basis of the results. that the accumulation rate of m-xylene
intermediate metabolite, i.e. m-methylbenzaldehyde in liver tissus may be higher in night phase than in day phase
and it may be responsibie for higher liver toxicity in night phase than in day phase
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7HeA B8 xanthine oxidase (XO), glutathione
peroxidase (GPx), glutathione—S—transferase
(GST), surpoxide dismutase (SOD), alcohol
dehydrogenase (ADH) 2|1 dehydrogenase
(ALDH) 4 3ol A3} 2™ microsome #
22 cytochrome P450(CYP) &g &7 o) AF£3151
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Z3h 283 SOD B4 Martin 59 3%Vl
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Ak A2 lunit2 YeERAITH
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Korean Journal of Environmental Health Society, Vol. 27(2)



12 o8| - 8%

3t CYPY) o2 A4St Microsomal®] CYP
e whld | mg @ nmole® T3 GSHE]

% Ellman®] %22 o) whe} v ebaiA sulthydryl
group< 5,5—dithiobis (2 —nitrobenzoic acid) 2 &4
A#A 412 nmol|A ¥4 FFsHAct GSHE &% &
=7 24 1 g B gmoleE JERASITE

4. 8 & m~methylippuric acid H2&f

2 ¥ m-methylhippuric acid A%< high
pressure lipid chromatograph® A% 01,
Kiyoshi 59 %2V wat 4% 200 wE
acetonitrile® 3wl 3|43 o}-S Y3t 2 A4
45 mE columdl FYT F 0] 5L water—
methanol—acetic acid(80:20:0.20, V/V/V) & AL$-
91, 55 1 m/minl 2 ZAste] e m-
methylhippuric acid® UV—detector2 235 nmllA]
273319t oWl m—methylhippuric acid % A&
2 standardS AME-3ke] 29 € chromatogram®] A
A AHg3te] nlg 2o R AMESIR oY, 3Y A8
% creatinine £4& Jaffe w8 o] &% Butler?
WD) 251l ©9lE m—methylhippuric acid
g/creatinine g YERYATE

nOi'LOID

6. 848 4H
AY A9 ZAx2]l Student's t—test’” & 3t
dou #9422 0.0508H 3hlTh.

mz =

1. ZEX2 = CYP &2, ADH 2! ALDH EHd

CYP &2 EHZ—TLOﬂ/ﬂ night phase©| day
phase ™ X.t} oF 7292 §-2] 3t i7}* =R = o A=Y
1 day phaseT9 xylene §017& t)Z 7ol B]dhd
ok 21% Z7H5E B8-S 2.2 night phase-°l|
A& xylene Fojo] thE7 B} ok 21% F2sHAl
Z71E 9 (Fig. 1).
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phaseoll A xylene FoIT& tZol vlstd &
37% Z7+ElE AL B9 21 night phaseT )41
= xylene Fo] 77 = F 7toll= Wt E Aol & E

“phaseol] ¥] 8} <k 24%

250
[ 2079%4222

172251753
200 «ra)

150 |

Ralative value to
day phase controf{%)

Day phase Night phase

Fig. 1. Effect of circadian variation on the hepatic
cytochrome P450 content in xylene-treated rats.
Each value represents the mean £ SE of 6 rats.
Unit : nmoles/mg protein
3 : Significantly different from day phase control
(*+ : p<0.01)
O : Control, [l : Xylene-treated group

160 36631438 1266821782
H - 24542
1245421134

3

120 Lmouaaz i 9923962
T 9492863

100

Ralative activity 1o

the day phase control(%)

Day phase Night phase Day phass

Night phase

Fig. 2. Effect of circadian variation on the hepatic
alcohol(ADH) or aldehyde(ALDH) dehydroge-nase
activities in xylene-treated rats.

Each value represents the mean + SE of 6 rats.
Unit :z moles NADH formed/min/mg protein
[ : Control, [ : Xylene-treated group

4 glgith. 28l ALDH #4-2 night phaseT 2]
) zF] day phasew ) tlZ=7 2t} oF 25% F7t
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(Fig. 2).
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Fig. 3. Effect of circadian variation on the urinary
methylhippuric acid concentration in xylene-treated
rats.

Each value represents the mean ¥ SE of 6 rats.

 :Significantly different from each phase control
(***: p<0.001)

[ : Control, [l : Xylene-treated group

Table 1. Effect of circadian variation on the liver
weight/body weight, (LW/BW, %), hepatic lipid
peroxide(LPO) content and serum xanthine
oxidase(XO) activity in xylene-treated rats

Day phase Night phase

control xylene control xylene

LW/BW(%) 3441007 3.8610.19 373E0.01 4451039
LPOY 4341036 5.55L0.88 6051088 8.15%0.75
Serum X0 32631278 35721568 39.99+431 60.00L£623

The assay procedure was described in experimental methods.
Rats were treated 3 times with xylene through
intraperitoneally every other day.

Data are expressed as mean % SE of 6 rats.

s nmoles/g of tissue

2, moles uric acid/min/ {

3 ; Significantly different from day phase control(**:p<0.01)
b) ;Significantly different from night phase control(*:p<0.05)

20

E 3 g

Ralative actiity to
day phase contral(®)

2

) i
xo" asT? asH apx® sorf X0 @8t GSH GPx 50D
Day phese Ngnt prase

Fig. 4. Effect of circadian variation on the hepatic oxygen free
radical metabolizing system in xylene-treated rats.
Each value represents the mean = SE of 6 rats.

Unit : D nmoles uric acid formed/min/mg protein
2 2 4-dinitrobenzene-glutathione conjugate
nmoles/min/mg protein
¥ p moles/g of tissue
4 NADPH oxidized nmoles/min/mg protein
Dunit*/mg protein(# ; 50% inhibition of
autooxidation of hematoxylin)
[ : Control, [ : Xylene-treated group
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O 245 E] methylbenzylalcohol 843 &0) 3+ vt}
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