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Fig. 1. Diurnal change in the activity of
AGA synthetase. A total of 24 mice
were kept under controlled lighting
conditions (light on at 9 : 00 a.m.,
off at 9 : 00 p.m). and fed on a nor-
mal laboratory chow (given at 5:
00 p.m., and withdrawn at 8 : 00 p.
m.) for three days. During the last
24-hour period, groups of 3 animals
were killed every 3 hours, the mito-
chondrial fractions were immediate-
ly prepared from each mouse liver,
and stored at 0°C-as mitochondrial
pellet. After the 24-hour period, all
the mitochondrial fractions were
resuspended in 50mM potassium
phosphate buffer (pH 7.0), sonica-
ted, and centrifuged at 105,000 g
for 1 hour. Enzyme activity was as-
sayed in the reaction mixture con-
taining 1 mM [1C] glutamate (5,000
cpm/nmol), 0.5mM acetyl-CoA, 1
mM L-arginine, -5 mM ethylenedi-
aminetetraacetic acid, 50mM Tris-
HCl1 (pH 8.5) and the enzyme prep-
aration (corresponding to 10 mg
of liver) in a total volume of 0.1
ml. Incubation was performed for
30min- at 37°C, and [“C] AGA for-
med was isolated as described in
the text. The activities represent
the mean value of 3 animals as-
sayed without L-arginine (0 —@)
or with ImM L-arginine (O—0).

HEZZEhEH LRI L, FRCRERR L OfEs L
BABIMICATOEREFHE Lz,

e A% I SITT, £450, 20, 60%DHEA
BELAMATHE Lic, BEOLHE3I SIS HE
W RBE3ILF o LT AGA ARREERIEN: 2 WET 5
LA, RERBKEBEOS LI Fay FYTHIES
% CPS-1 & OTC BIUMIEILH BT VFF—¥E

Table 1. Effects of dietary protein on body
weight, liver weight, and liver
protein content in mice.

Casein contents
in diet

Control —— e
0% 20% 60%
Body welght oy 100 72 U312
Liver weight (g) - 1.5 0.8 1.1 1.3
Liver protein** . . , .
T g liveny 131 82 139 139
Diet consumption L
(g/day/mouse) 9.5 5.3 5.9
Protein intake )
(g/day/mouse) - 0 1.1 3.4

* The initial body weight were 22 to 29g
(mean, 26g).
Protein was determined in the supernatant
of liver homogenate.

Groups of mice were grown for 8 days on

~ diets containing 0, 20, and 60 % casein. Each
value represents the mean of 3 animals.
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Fig. 2. Effects of dietary protein on levels
of some urea cycle enzymes in mo-
use liver. Activities of CPS-I, OTC,
and arginase were assayed as de-
scribed in the text. Each point repr-
esents the mean of 3 animals.
Groups of mice were grown for 3
or 8 days on diet containing 0 (@
—@®),20(0—0), or60 (A—A)%
casein. -
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Fig. 3. Changes in the activity of AGA
synthetase in response to dietary
protein contents. The activity of
the enzyme was assayed in the pres-
ence of L-arginine. Other condi-
tions were the same as in Fig. 1.
Each value represents the mean of
3 animals. Casein contents of diet
were 0 (0—@), 20 (O—0), and
60 (A—A) %, respectively.
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SUMMARY

N-Acetylglutamate has been known to be a
critical factor for control of mitochondrial car-
bamoyl phosphate synthetase I, the first enzyme
of the urea cycle. In order to further define the
regulatory role of N-acetylglutamate, experi-
ments were undertaken to examine changes in
the activity of N-acetylglutamate synthetase (AGA
synthetase) in mouse liver in response to vari-
ous dietary conditions.

1) The enzyme activity, assayed in the pres-
ence of 1 mM L-arginine, underwent marked
diuonal changes, reaching a maximum 6-9 hours
after the start of feeding. On the other hand,
changes in the enzyme activity assayed without
L-arginine were less marked. Therefore, the cir-
cadian change in the activity with L-arginine
was due principally to the change in the sensi-
tivity of the enzyme to activation by L-ar-
ginine, suggesting involvement of some unknown
mechanisms which modify the enzyme molecule.

2) The effects of dietary protein contents on

the mouse liver enzymes, AGA synthetase, car-
bamoyl phosphate synthetase I, ornithine car-
bamoyltransferase, and arginase, were studied. The
activities of these four enzymes increased in the
mice fed on a 609% casein diet compared with
those fed on a 20% casein diet, and decreased in
those fed on a casein-free diet, indicating a par-
allelism between AGA synthetase and the mem-
bers of the urea cycle enzymes. These obser-
vations suggest that the amount of AGA syn-
thetase is partially responsible for the change in
intramitochondrial AGA level in animals adapted

to different amounts of dietary protein.
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