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Analysis of Fatty Acid Composition of Ethionamide-Induced Fatty Liver in Rat

Bunji INOUYE and Tsutomu WACHI

(Received for publication February 7, 1970)

By the oral administration of ethionamide (TH), a fatty liver is induced in rat experimen-
tally. From the fact that glucose-6-phosphate dehydrogenase activity of the soluble fraction
of liver was enhanced in TH-administered rats, it was suggested that the remarkable increase
of fatty acid synthesis in liver may cause the fatty liver of TH-administered rats. In this
report, the fatty acid composition of total lipid in TH-administered rat liver was analysed by
means of gaschromatography, comparing with those of the control and CCl,-administered rat
livers.

Male Donryu rats weighing 100 to 150 g were used. TH (200 or 400 mg per kg body weight
as a suspension in distiled water) and CCl, (5 ml per kg body weight as 1. 1 mixture in liquid
paraffin) were administered respectively by gastric tube. Rats were sacrificed at certain interval
by decapitation and livers were removed.

The extraction of total lipid of liver was done according to the method of Folch. The
extracts were washed in NaCl solution, evapolated to dryness and refluxed with H,SO,-methanol.
The methyl esters were washed, separated, evaporated and dissolved in small amount of ethyl
ether.

Gaschromatographic analysis was carried out at 180°C in a glass tube of 2,000 mm long and
3 mm internal diameter. DEGS was used as stationary phase and nitrogen as carrier gas.

For the quantitative determination of the total fatty acid of liver, the method of Drysdale
was employed.

The results obtained were as follows.

Total fatty acid increased both in the livers of TH-administered rats and in those of CCl,-
administered rats. In the fatty liver induced by TH, palmitic, oleic and linoleic acids were
increased and stearic and C 20 unsaturated fatty acids were decreased in the percentage of the
total lipid. These changes appeared in a short period after starting the use of TH, and lasted
during the period of daily administration of TH. In case of a single dose, however, these
changes disappeared completely 96 hours after the administration of TH.

Increase of oleic acid and decrease of stearic acid in percentage of total lipid were also

* From the Kaizuka Branch, National Sanatorium Kinki Central Hospital, 1587 Hashimoto,
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observed in the liver of CCl;-administered rats,

W wasE KAT

From these results, especially from a definite increase of linoleic acid, an extrahepatic

factor as well as the intrahepatic one must be discussed in regard to the origin of the accu-
mulated fat in TH or CCl,-administered rat liver,
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Gas-Chromatographic Pattern of the Total
Fatty Acid in the Control Rat Liver
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Table 1. The Amount of Total Lipid
in Rat Liver
‘ No. of Total lipid
Group l rats H“;ge’rg. Ratio
Control ’ 4 66.8 | 100
TH 200 mg/kg 24 hr. 3 92.2 138
400 mg/kg 6 hr. 3 86.2 129
24 hr. 3 | 104.0 156
CCl, in liquid paraffin 3 156.9 235

(1:1) 5mi/kg 24 hr.

* Wet weight

Table 2. The Amount of Total Fatty Acid
in Rat Liver

Group No. of rats i Fatty acid*
Control 5 34.5
TH** 6 hr. | 3 71.7
24 hr. ! 3 f' 59.2
96 hr. 3 \ 35.9
Control*** 2 ‘ 37.7
CCl#*** 6hr. 3 ‘ 66.3
24 hr. 3 | 756

* mg per g wet weight of liver.

** 400 mg/kg of TH was given orally by gastric tube.
*s¢ 5ml/kg of liquid paraffin was given orally.
**+¢ 5ml/kg of CCl, was given orally as a 1:1

mixture in liquid paraffin.
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(1) palmitic,
(5) linoleic,

(2) palmitoleic, (3) stearic,
(6) C 20 unsaturated acid.
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Fig. 2. Gas-Chromatographic Pattern of the
Total Fatty Acid in the Fatty Liver of

Rat Induced by Ethionamide
1
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24 hr. after the administration of 200 mg TH/kg body wt.
(1) palmitic, (2) palmitoleic, (3) stearic, (4) oleic,
(5) linoleic, (6) C 20 unsaturated acid.
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C20F (21.8%) X0 Cl18:2mY Table 3. The Fatty Acid Composition of Rat Liver
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Fig. 3. Effect of Single Administration of Ethionamide

% of total fatty acid

on the Fatty Acid Composition of Rat Liver
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% of total fatty acid
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Effect of Daily Administration of Ethionamide
on the Fatty Acid Composition of Rat Liver
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Time after the first administration

1 200mg, TH/kg body wt./day was given orally by gastric tube.
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