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In order to clarify the mechanism of fatty liver formation by ethionamide, the effects of
ethionamide on the fatty acid synthesis in rat liver were investigated,

Male Donryu rats weighing 100 to 130g were used. Pure ethionamide (2-ethyl-thioisonicotinamide)
suspended in distilled water was given orally through stomach tute. Rats were sacrificed within 48 hours
after single administration of ethionamide, livers removed and the specific activities of NADPH,
generating enzymes in the soluble fraction of liver were measured spectrophotometrically.

Another experiments were performed with regard to the incorporation of [2-14C] acetate into the
liver lipids of ethionamide-administered rats. Each rat received intraperitoneally 10uCi of sodium
acetate-2-14C (3.75 mCi/m mole) at some time after the administration of ethionamide and was
sacrificed 3 hours later. Liver total lipids were extracted according to the procedure of Folch et al. Total
lipids evaporated to dryness under nitrogen were dissolved in a small amount of chloroform, treated with
acetone and then separated into two portions; acetone soluble and insoluble fractions. The former neutral
fat fractions were evaporated to dryness and dissolved in 10m/ of chloroform. The latter phospholipid
fractions were dissolved in 3mi/ of chloroform. After evaporation of aliquots of the lipid extracts to
dryness, total lipid, neutral fat and phospholipid were measured gravimetrically. Another aliquots of the
lipid extracts were added 15m/ of scintillation fluid and the radiocactivities were assayed with a liguid
scintillation spectrometer (Packard Model 3003). The results obtained were as follows.

There were no remarkable changes in the NADPH, generating enzyme activities of both 200mg
and 400mg per kg body weight of ethionamide-administered rat liver,

Incorporation of 4C-acetate into the total liver lipids of ethionamide-administered rats increased
remarkably, and showed approximately three times the specific radioactivity of the control rat liver 3

* From the National Sanatorium Kinki Central Hospital, 1180 Nagasone-cho, Sakai-shi, Osaka
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hours after the administration of ethionamide. Furthermore, it was found that the incorporation of
14 acetate increased particularly in the neutral fat fraction.

It has been demonstrated that incorporation of 14C-palmitate into the liver lipids increased in
carbon tetrachloride-administered rats, and that incorporation of 14 acetate into the liver triglyceride
increased temarkably also in orotic acid-administered rats. Other investigators suggested that the
stimulation of hepatic fat synthesis might be a significant factor contributing to the development of fatty
liver. Another report from this laboratory" and the results presented above suggest that the utilization of
acetate in the liver of ethionamide-administered rats increases and, as a result of the stimulation of fatty
acid synthesis, the activity of glucose-6-phosphate dehydrogenase rises in accordance with increased
requirement of NADPH,. As described in another report, however, an increased import of lipid into the
liver from adipose tissue was observed in the case ‘of a high dose administration of ethionamide. It is
necessary, therefore, to investigate more minutely the relation between these factors contributing to the
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development of fatty liver.
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Fig. 1.
Rat Liver after Administration of Ethionamide
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200 mg/kg body weight of ethionamide was given orally through
stomach tube. Rats starved over night were sacrificed by decap-
itation at the indicated time after the administration of ethion-
amide. Livers were homogenized in 9 volumes of ice-cold medium
containing 0.25M sucrose, 0.1mM EDTA and 5mM Tris (pH 7.4,
and centrifuged at 10,000xg for 20 minutes. The supernatant
solutions were further centrifuged at 100,000xg for 60 minutes,
and used as crude enzyme solutions. Enzyme activities of glu-
cose-6-phosphate dehydrogenase (G 6 PDH), malic enzyme (ME)
and isocitrate dehydrogenase (ICDH) were measured spectropho-
tometrically by increase of NADPH, at 340 mpg, at 25°.
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400 mg/kg body weight of ethionamide was given orally through
stomach tube. Another conditions were same as in Fig. 1.
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Table 1. Total Lipid Content and Incorporation of [ 2—“C] Acetate into
the Liver Lipid of Ethionamide— Administered Rats

Total lipid . cpm / mg lipid

mg/g liver
(Mean+S - D ) (Mean +S - D)
Control (3) 51.3+ 3.2 263.0+ 17.0
3hrs post—TH (5) 67.2+ 7.0 830.7+224.3
Control (3) 65.0+ 6.8 274.7+125.5
6hrs post—TH (5) 78.5+ 3.9 485.6+ 26.0
Control (3) 60.3+ 3.8 254.3+ 57.5
24 hrs post—TH (5) 119.1+16.7 339.5+ 32.0

# Wet weight.

200mg/kg of ethionamide was given orally through stomach tube.
Each rat received intraperitoneally 10 4Ci of (2 —'C) acetate (3.75mCi/m mole)

3, 6 and 24 hrs after the ad-

ministration of ethionamide. They were sacrificed 3hrs later , liver total lipid extracted in chloroform-methanol

(2:

1) and the radioactivity assayed with a liquid scintillation spectrometer.
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Table 2. Lipid Content and Incorporation of (2 —C) Acetate into
the Liver Lipids of Ethionamide—Administered Rats -
Total lipid Acetone soluble Acetone insoluble
fraction fraction
mg/g liver ¥ cpm/mg mg/g liver  cpm/mg mg/g liver * cpm/mg
Control (5) 46.9  260.3 5.2 275.6 29.6  684.5
3hrs post-TH (5) 53.1 360.5 15.9 735.5 29.7 798.4

#  Wet weigt.

# % 200mg/kg of ethionamide was given orally through stomach tube.

Each rat received intraperitoneally 10 uCi of (2 —'C] acetate (3.75 mCi/m mole )

3 hrs after the administra-

tion of ethionamide. They were sacrificed 3hrs later, liver total lipid extracted and treated with acetone, and the:

radioactivity assayed.
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