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Effect of 3-amino-1,2,4-triazole on lipid metabolism 
in the rat 

It is known that catalase 15 a ma,jor component of peroxi- 

somes (microbodles) [l]. The intraparticulate locahration 

of peroxisomal enzymes in rat liver was elucidated prc- 
\iouslq in this laboratory [2. 31. It was reported that 

admimstration of ethyl-r-p-chloroptlen~~~~isobulgl-ic acid* 

[4.5] and ~-mcthyI-2-[p-(l.2,3.4-tctrah~dro-l--naphthyl)- 

phenoxyl-propionic acid* [S]. which are h\ipolipidemlc 
drugs. to male rats and mice. results in proliferation 

of perosisomes and a marked incrcasc in catalax. An as- 
sociation between peroxisomes and lipid metabolism was 

suggested. In addition, it was reported that mutant ‘acata- 

lasemic’ mice had an unstable catalase. Mhich \vab rcadilq 

inactivated 171. and had a low level of circulating sterol 

and trlglyceridc [Xl. Thus it was proposed that the dc- 

crease of catalaac activity was related to the inhibition o1 

liver sterol and fatty acid synthesis [9]. 

On the other hand. it is known that i-amino-1.2.3.trlarolc 
combines irreversibly with cat&se in the hepatlc cc1I and 

inactivates this enzyme without allectlng catalase qn- 
thesis [IO. I I]. In order to investigate the relationship 

between llvcr catalasc and lipid metabolism. UC‘ have ill- 
cluired into the eltect of AT-administration on li\er cata- 

lase activity and lipld content. 
.4rzirntr/.\ ontl rlrq-~ Male Wlstar rats weighing about 

150 g were fasted for 24 hr before sacrifice. 3-Amino-1.1.4- 
triazole (AT) was purchased at Tokyo Kasel Kopyo Co. 

It was dissolved in physiological saline in various concen- 
trations. The rats were injected intrapcritoneally (i.p.1 at 
ii dose of IO ml of the solution per kg of bodl weight. 

The control group reccivcd onI4 \aline. After the rats were 

kllled. the liver wa:, perfuxd \\ith approx 20 ml of ~cc-cold 
haline and a 30 per cent homogenate in saline \\il\i prc- 

pared. 
I w!’ mrr/~oti.~ Catalax activity was measured accord- 

ing to the method of Liick [I?] A Hitachi 323 recording 

spcctrophotometer was used. Prior to measurement of 

enzyme activity, the homogenate was treated with ‘Triton 
X-100 ar:d then diluted with water. One unit of cnryme 
is dclincd as the amount with ;I i, value of I. whcrc X 
i’; the decre;~\e in c’itinction at 240 nm per second at 75 

LI\cr and serum .trlglyceride (TG) were assayed by the 
method of Van Handel-Kawadc [I31 with modilicatlon: 
phenyfhqdra7ine hydrochloride was used instead of chro- 

motropic acid. Free fatty acid (FFA) wah assayed by the 
method of Kushiro CI (I/. [ 141. Cholesterol was ass;aycd by 

the modified method of Zak -Hcnly 1151. Phosphollpld was 

dctcrmined according to Fiske Subbarou’s ashlng 

method 1161. and the inorganic phosphate produced was 
measured according to the method of Llndbcrg and Erns- 

ter [ 171. 
I o study the cll&ct of Il\er catalase activit> on lipid 

mctnbolism. liver catalasc activity and lipid content wcrc 
dctcrmined after the injection of AT (I g,kg). The corrc’lu- 
tlon of these changes in the Il\cr and the time relationship 
are shown 1n Fig. I. Liver catalasc activlt! dccrcascd to 
7 per cent of control level at I hr after .AT-injection and 
thl\ inhibition ~a\ continued for about I:! hr after the in- 
jection (Fig. I-a). Liver TG level began to decrease at I lhr 

after AT-injcctlon and then l<~,lched 40 per cent of control 

level at I2 hr (Fig. I-b). This decrease caused by AT-treat- 
mcnt was \tati\ticnlly sipniticnnt (P i 0.05). M bile chang?S 

* Trade-names: Ethyl-a-/~-chloropl~e~~~)~~i~ohut!r~~tc. 

C‘lofibrate: 2-methyl-2.[p-( 1.2.3.4-tetr~~h~dro-I-naphthql~- 

phcnoxy].propionate. Nafenopln. 

in the Ieke of cholesterol. FFA or pho\pholipld ucrc not 
signlticant (Fig. I -c,d.el. 

On the other hand. lipid content of the serum did not 
hhow a significant change, as shown in Fig. 2. Among the 

parameters measured, serum FFA showed a tendency to 
dccreax. although this change was not ;I \tatistically sig- 

nlficant one compared to that of the control (Fig. ?-cl. 
TG. cholesterol and phospholipid levels in the serum did 

not bary significantly during this time (Fig. 2-a,b.d). Thus. 

only the liver TG content changed significantly by the iti- 
jectlon of AT. and this change was found to occur 

promptlq after AT-lrllcction. 
The doso response of liver catalase and hpid content 

to AT wa\ further mlestigated (Fig. 31. Ll\er catalase ac- 
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Fig. I, Changes tn liver catalase activity and lipids alter 
a single injection of AT: a, catalase activity; b. triglycer- 

lde: c. cholesterol; d. free fatty acid: e, phospholipid. Rats 
received i.p. injcctlons of either AT (I g/kg) or an equal 
vol of 0.9 per cent NaCl and were killed at various time- 
intervals thereafter. Each group consisted of 5 animals and 
points represent the mean + SD. The solid line indicates 
the values after AT trcatmcnt and the dotted lint indicatea 

that of the control. 
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Fig. 2. Changes in serum lipids after a single injection of 
AT: a, triglyceride; b. cholesterol; c, free fatty acid; d, 
phosphohpid. Rats received i.p. injection of tither AT 
(I g/kg) or an equal vol of 0.9 per cent NaCl and were 
killed at various time-intervals thereafter. Each group con- 
sisted of 5 animals and points represent the mean i S.D. 
The solid line indicates the values after AT treatment and 

the dotted line indicates that of the control. 

tivity was not affected when AT was administered at a 
dose of 0.01 g,kg body wt. However. the activity began 
to decrease at a dose of 0.05 g/kg body wt and showed 
a linear decrease until it reached a dose of 0.5 g,‘kg. Along 
with this change, the Itver TG level also decreased and 
reached 2X per cent of control at a dose of 2g AT/kg 
body wt. Changes in cholesterol and serum TG levels were 
not significant. 

In order to investigate the change of TG level during 
the low level of catalase activity in the liver, the liver cata- 
lase activity was measured after the repeated injection of 
AT for 3 days. .As shown in Table I. liver catalase activity 
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Fig. 3. Dose response curves for liver catalasc activity and 
lipids of liver and serum after a single injection of AT: 
a, catalase activity; b, triglyceride;_ c, cholesterol. Rats 
were injected 1.p. wtth various doses of AT and were killed 
at 12 hr after the injection. Each group consisted of 5 ani- 
mals and plots represent the mean value k SD. The solid 
line indicates the values for the liver and the dotted line 

indicates that for the serum. 

reached a marhcdly low level (9 per cent of control level). 
The TG level uas found to decrease by 37 per cent of 
control level in the liver though decrease in the serum 
was not as significant as that in the liver (76 per cent 
of control). In addition, the liver weight increased in the 
AT-treatment group. These results cot-responded with the 
results obtained by D’Acosta ef 111. [IX] and Raisfeld ?I 
(I/. [19]. 

A relattonship between hver catalase activity and lipid 
metabolism has been suggested on the basis of the alter- 
ation of catalase activity and lipid metabolism in acatalasc- 
mia[X, 211 and in rats dosed with hypolipidcmic 
drugs 16.201. Liver catalase activity and several lipid com- 
ponents of the serum and the liver were mcasurcd aftct 

Table 1. Effect of repeated injection of AT on liver weight. catalase activity and triglyceride, and serum triglycertde 

Triglyceride 

Number Liver weight Liver catalase activity Liver Serum 
Group of rats (g;lOO gb.w.)* (Unit/g liver)* (mg;g liver)* (mg, dl)* 

Control 7 3.44 f 0.21 49.9 + 8.9 5.9 + 1.1 71.4 + 12.9 
AT 7 4.2X i 0.39 4.5 f 1.0 2.2 * 0.4 54.5 * 14.9 

(P < 0.01 )t (P < O.Ol)t (P i 0.01p (P i O.Ol)? 

Rats received i.p. injection of either AT (I g/kg) or an equal vol of 0.9”,, NaCl at l2-hr intervals from 72 hr before 
sacrifice. The rats were fasted for 24 hr prior to sacrifice and were sacrificed 12 hr after the final injection. 

* The results are expressed as the mean k SD. 
t Comparison of treatment with sahne control by Student’s r-test. 
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the ir?jection of AT. and the rcsttlts are described in this 

paper, Onlj the llvcr TG lcvcl decreased significantI! after 

:I \inglc Injection of 4T (I g kg). 
On the other h;md. other hpids did not shoa any slgnifi- 

c;mt ch:mge until I I! hr after AT-trcatmcnt. Catulaw xti- 
vi&); showed minimurn activity at 1 hr after AT-adminis- 

tration and this inhibition continued for 13 hr after AT- 
administration. 

\+a equal to that seen after the single inJection of AT. 
it ma) bc considcrcd th:it the maintenance of lo\tcred cata- 

Ixc ;rctibitj 1s not necessary for the occurrence of this 

xtion it is known rhai administration of cth4l-“-il-cllloro- 
Phcnon~lsohLIt~ratc. :I h~polipidcmic drug. increases cata- 
law actjvit!. Furthcrmorc. Rcdd) (‘I ol. suggested :I COIIIIC’C- 

tion bctavcn c;*t;iI;tsc actrvitv irnd lipid mctaholism 
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