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“\ /yﬁA CYCLE
4. Reactions of the Urea Cycle
(i) Carbamoyl phosphate is formed by the

condensation Of one miol. (;f phusphate (deriv

from ATP) being catalyzed by the enzyme C’"b ;
oyl phosphate synthetase which is pre%'ifl'( in l.rf.r 1
"mitochondria of all urcotelic organisms includimn
humans. In addition to magnesium ion (Mg**), 4
acetyl-glutamate (a dir arboxylic acid) is mqui:red.;j
Probably, the presence of N-acetyl-glutamate brings®
about a marked change in the structure of carbam;'
oyl phosphate synthetase which €Xposes Certai'nzf'
sulfahydryl groups and affects the affinity of the:
enzyme for ATP. -
In bacteria, glutamine in place of amumonia
Serves as a substrate for carbamoyl phosphate syn-
thesis, 1§

(i Carbamoyl molety is transferred to or-

nithine to form citrulline being catalyzed by orni:
thine transcarbamoylase of liver mitochondria.
(iii) Arginosuccinic acid is formed by thé?
combination of citrulling and aspartic acid in pres- |
ence of argino succinic acid synthetase and ATP.
(iv) ' Arginostiecizde acid is cleaved to argir=
ine and fumaric acid by arginosuccinase which is
Present in mammalian liver and kidney. The fuma- '
rate formed is converted to oxaloacetate via the h?]
marase and malate dehydrogenase reactions and ;
then transaminated to regenerate aspartate. l

catalyzed by arginase which js préesent in the liven'}

of all ureoteljc organisms forming ornithine and’
wea.

. tisﬁ:‘;m.al_ll;:r qQuantities of arginase also occur in re-
Sue, brain, . .
and o " Mammary gland, testicular tissue

s e and lysj e e 4
inhibitors of arginine. yoine are the competitive
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b
The cycle for the averall reactions is given in
Py, 207

The biosynthesis of wrea occurs mainly in the
ver. 1 mol. of urea in synthesized from 1 mol. of
ammonta, 1 mol, of carbon dioxide, 3 mols. of ATP
(2 of which are converted ta ADP and Piand 1 to
AMI ¢ 1), 5 enzymes catalyzing the reactions and
6 amino acids involved in the reaction,

One amino acid, N-acetyl-glutamate, seives
as an enzyme activator. The remaining 5 amino ac-
ids asparlale, arginine, ornithine, citrulline and
arginosuccinic acid - all function as carriers of at-
oms which ultimately become urea. Aspartate and
arginine occur in protein while ornithine, citrulline,
arginoesuccinate do not.

Urea formation is partly a cyclical process.
Omithine used in reaction (2) is regenerated in reac-
tion (5).

An active man consuming about 300g of car-
bohydrates, 100g of fat, 100g of protein daily ex-
crete about 16.5g of nitrogen. 95 per cent is elimi-
nated by the kidneys and 5 per centin the stool. The
major pathway of nitrogen excretion in humans is
as urea which is synthesized in the liver.

Blood level : Normal concentration of urea in
the blood is 20 to 40mg/100 ml.

— —— ]
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Fig. 20.7 : Flow chart of Biosynthesis.of urea or ornithine-urea'cycle. Reactions 1 arsd 2tk place in e

malrix of liver mitochondrla and reaction 3, 4, 5, In liver cytosol. Specific carrlers (s) pmoent i e -

inner membranes of liver mitochondria for the transverse of NH:. CO,, ornithina,
‘& - ‘ (L .-.: i4ll3|fn
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