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Effects of Thiamine Deficiency on Drug Hydroxylation
and Level of Cytochrome P-450 in the Rats

Bok Hoi Kim, Young Sook Hong and Nak Eung Sung

Department of Biochemistry, School of Medicine, Ewha Womans University

Our studies are concerned with cytochrome P-450 content and 2-acetylaminofluorene
N-and ring-hydroxylation by thiamine deficient rat liver microsomes.

Incubation medium contained 100mM HEPES buffer pH 7.8, 2mM NADPH, 100mM
KF, 100nM ["C]-AAF and microsomal protein. After 30min, incubation at 37°C,
ring and N-hydroxy-9-1*C-AAF formations are assayed by radioactivity measurements
after paper chromatography separation.

The concentration of cytochrome P-450 is elevated in microsomes from rats fed the
deficient diet. It appears that the thiamine deficient rat liver is capable of producing
effects on the drug hydroxylation enzymes.
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Table 1. Diets composition

Percent
Sucrose 73%
Vitamin free casein 16%
Non-nutrient cellulose 4%
Salt mixture 2%
Corn oil 3%
Thiamin free vitamin mixture 2%
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Table 2. Incabation medium for AAF

hydroxylation
mM

HEPES buffer, pH 7.8 50

NADPH 2

KF 100

AAF Containing 0,24Ci (9-“C-AAF) 0.10

Acetone 272

Variaus microsomal fractions as indicated

Water to a final volume of 1,0ml

Incubated in air for 30 min at 37°C
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Table 3. Effect of thiamine deficiency on growth
rate, liver weight and hepatic micros-
omal protein in rats

Average total . . Microsomak
Group weight gain Liver Weight protein
(8) (2 (mg/g Liver)
Control  44.5+-3.31* 3.36--0.26 37.58.3
Thiamine
defiderxy 23-952.18%  2.740.12 33.73.7

# Significantly different from controls(P<0.01)
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Table 4. Effect of thiamine deficiency on Micr-
osomal cytochrome. P-450 in pats

Cytochrome P-450
Nmoles/mg protein nmoles/g liver

Control 0.241-40. 007
Thiamine Deficiency 0.352-£0.007

0.831-0. 027
1.2163-0.108

Signifiantly different from controls(P<C0.01)
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Table 5. Effect of thiamine deficiency on the
N-and ring-hydroxylation of 2~Acet-
ylaminofluorene(AAF) by rat liver

microsomes

nmoles of Hydroxy
AAF formed/30min
per nmol of Cytoc-
hrome P-450

N- ring-

AAF
Total concen-
tration(nmoles)

Control 3.9140.08 1.78240.05 2.14740.09

Thiamine

Deficiency 4.23-20.35 2.3540.23 1.8824:0.08

Significantcy different from controls(P <0.05)
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Fig. 1. Metabolic hydroxylation of 2-acetylaminofluorene.
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