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Summary : - The effects of dietary iron deficiency on induction of y-glutamyltransfer-
ase (GGT)-positive foci in the liver of rats treated with diethylnitrosamine (DEN) followed

by phenobarbital (PB) were studied.
The following results were obtained.

1) Dietary iron deficiency for 4 weeks induced an iron dificient anemia and a hepatic
iron deficiency in rats. Both the iron deficient anemia and the hepatic iron deficiency were
reversed by a 2-week feeding of the basal diet.

2) Dietary iron deficiency for 4 weeks did not alter a hepatic content of cytochrome
P450, that of GSH or a peroxidative state of hepatocellular membrane lipids in rats.

3) Induction of GGT-positive foci in the liver of rats initiated with DEN and
promoted by PB was significantly inhibited by dietary iron deficiency from 4 weeks before
DEN administration throughout the experimental period.

Index Terms
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Table 1. Composition of the ID and IS diets
Ingredient(%) ID=IS
Corn Starch 32
Casein 22
Cellulose 5
Sucrose 30
Vegetable Oil 5
AIN-76 Vitamin Mix 4
Modified AIN-76 Mineral Mix® 2

The IS diet contained 180 ppm of iron by ferric citrate
supplementation whereas the ID diet had less than 5
ppm of iron. Both diets were designated to be practi-
cally identical regarding composition and calorific
content to the basal diet.

9ron was omitted.
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Table 2. Effective number, body and liver weights and the number and area of GGT-
positive hepatocyte foci in the liver of rats fed the ID diet with or without DEN

followed by PB

Group Diet DEN PB Effective Final Body
Number Weight

Liver Weight
(g/100g

GGT-Positive Hepatocyte Foci

of Rats (g) Body Weight) Number/cm?  Size(Mean Area ;
mm? X 102)
1 D + + 9 27241120 6.70+0.37%4 6.3+£3.6% 7.01'0.9
2 D + — 9 276+10 5.77%+0.23° 3.4+2.2° 7.4£0.8
3 ID — + 9 294+14 7.03£0.33%4 0.7£0.5 6.81£3.3
4 ID — — 9 289429 6.02+0.36° 0.4+0.2 6.8t1.5
5 IS + + 8 269+13° 7.26+0.36¢ 14.2+4 .45 7.0+1.1
6 IS + - 8 284+14 6.55+0.56 5.94+2.6° 7.4%0.7
7 IS - + 8 299411 8.24+0.67¢ 0.5%+0.2 6.8+0.8
8 IS - - 8 29615 6.99+0.75 0.4+0.3 6.7t1.5

»

Results are means + standard deviations.

o

2, 5 and 6, respectively) (p<0.01).

Significantly different from the respective DEN-unadministered groups (Groups 3, 4, 7 and 8 for Groups 1,

¢ Significantly different from the respective iron-supplemented groups (Groups 5, 6, 7 and 8 for Groups 1, 2,

3 and 4, respectively) (p<0.01).

Significantly different from the respective PB-unadministered groups (Groups 2, 4, 6 and 8 for Groups 1, 3,

5 and 7, respectively) (p<0.02 in Liver Weight and p<0.001 in Number/ cm?).
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Table 3. Number of red blood cells, hemoglobin con-
centration and hematocrit score in rats fed
the ID or IS diet for 4 weeks

Number of Hemoglobin Hematocrit
Group Diet Red Blood Cells  Concentration Score
104/ D (mg/mD %)
1 ID 7311180 130+10° 34+3°
2 IS 85517 150+0 44+1

& Results are means + standard deviations of determinations for

5 individual rats.

b Sjgnificantly lower than Group 2 value (p<0.05).
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Fig. 1. Serum iron concentration, serum TIBC and hepatic iron content of rats fed the ID or IS

diet as the function of time.

m, (O-time ,; o, the ID diet ; A, the IS diet ; ®, the ID diet which was significantly different
from the IS diet ; ¥, time of the replacement of the diet from the ID or IS diet to the basal diet.
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Table 4. Cytochrome P450 content, GSH level and peroxidative state of hepatocellular
lipids in the liver of rats on the ID diet for 4 weeks

Cytochrome P450 Content

GSH level Peroxidative State of

Group Diet . . Hepatocellular Lipids
(pmol/mg protein) (ug/mg protein) (nmol MDA equivalent/g wet liver)
1 D 3661692 9.5+0.8 1.2+0.1
2 IS 323+39 9.4+0.8 1.0£0.3

2 Results are meansz+standard deviations of determinations for 5 individual rats.
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e : At 5
Plate 1. Histology of the liver of a rat from Group 5

of Experiment 1 showing an altered focus of he-
patocytes. Hematoxylin and eosin staining ; X100

; ¥ T - s .

e
Plate 2. Histochemical demonstration of a phenotypically enzyme altered focus of he-
patocytes in the serially made section from the specimen of Plate 1. GGT staining ;
X100



