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CHAPTER 17

The Urea Cycle

Disorders of the Urea Cycle

J.V. Leonard
The urea cycle which, in its complete form, is only present in the liver, is the main pathway for the
disposal of excess of ammoaium nitrogen. This cyde sequence of reactions, localised in part in the
mitochondria and in part in the cytosol, converts the toxic ammonia melecule inte the non-toxic
product, urea, which is excreted in the urine. There are gonetic defects of each of the enzymes of the
urea cycdle which lead to hyperammonaemia. Some genetic defects of other important metabolic
pathways may lead to secondary inhibition of the urea cycle. Alternative pathways for nitrogen |
excretion, namcly conjugation of giycine with benzoate and of glutamine with phenylacetate can be |
exploited in the treatment of paticnts with defective urcagenesis.

i
Phenribatate conutl Presestito )

\ Infaatile Presentation e,

— A Children and 4

= enyutnd Cok . 3

HEPATIC NITROGEN | ™o ' .
POOL Preaptacorste ‘

s N Phonylacetyl '

Glutaming ——8= Giutaming ————=—a= " pe0V RN | : : 2
At | Yoot b

Bresoste — O Bercop CoA Low.P Diet 218
Aspartate \ ww- Protein Die 2
Essential Amino Acids

Gtycine T * Glycine 5 Hippurate sative Pathwayy
| Gutamate
= tren
Aoty Ce < Prognotis
NH, tics and Frenstal Dingnosis
v m
Neacotyt _&
glutemate )
Carbamay! Five inherited disorders of the urea cycle are now |
phosphate well described, These are characterised by hyper
o ammonaemia end disordered amino-acid metabo
mitocho lism. The presentation is highly variable: the
» 7] \ pic n the nenbormn period wvally have an
overwheim Iiness that rapidly esses from
Ghrulina Omithre I PICY ¥ |
poor feeding, vomiting, lethargy or irritability and
_— - — | s respiratory arrest. In
T = |infancy, the symptoms sre less severe and more
ental progress, behavioural
Citndline Omithine

e problems, hepatomegaly @ gastrointestinal symp-
| Aspartte \-to , 150! | toms are asually observed. In children and adults,
f chronic neurological illaess s charact

Argmino. 97" Uian behavioural problems, conft

succinae @ //‘ ‘ cyclic vomiting, which
T

rised by

n, irritability and

riorates 1o acute encepha- |

\ - Arginine lopathy during metabolic stress. Arginase deficien
oretic acid BOTE  SIN h v ns. such s , {
b R Urine hows more specific symptoms, a8 spastic
diplegia, dystonis, ataxia and fits. All ureascycle
Fig 174 nitrogen ex ymes: 5, car disorders have autosomal.recessive inheritance ex
a, orsithi (nate synthetase: 4, # nate lysse § |

" - J %«u omithine carbamoyl transferase deficiency,

| which is X-linked

synthetase. Freyme efec

DOCKET

A R M . . ) Par v. Horizon, IPR of Patent Nos.
Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

DOCKET

_ ARM

16 Chapter

aly
N
phe

are

] acute and mo than i

and includ

lethargy

ses that in

milk prote
or hepatitis

o-ocsophageal reflux, cow’s

ance), food all behaviour problem
The
the patient dev

with changes

stablished when

¢ obvious encephaloy

and neuralogical

signs (see below

Children and Adults

ent with episodes of acute metaboli

they may also have

en (”JJI'\"'
chronic symptoms. Usually,

symptoms develop following met.

stress precip
tated by infe T

such as that

s not

norexic

sxicated. O

examioation, hepatomegaly may be present, particn

arly in those with nINOSUCC aciduria. The
s may then recover completely but, If not, they
n develop neurological problems, including a
eve fits and (some
|
nev gia
blin '

rebral

Between latively

vell, although som f ones, may

' »GICA . Learning difficulties or

more obvious mental retardation are common, and

sorne patients, particularly thos nosuccinic

with relati

sciduria, may presen oW symptoma

About h

part from mental r

ginase deficiency commonly pr

ppear to be sl

stic diple a diagn:

ed. However

is almont ay

neur al abnormalities

gresiive, although it may be diffi to dis

Juring the course of

an eve bral palsy

he ures ¢ mmon

pathway for the

excretion of waste nitrogen In mammals, The steps in

the area cycle are shown in Fig. 172

monin

derived principally from glutamin

verted 10 carbamoyl phos

s (CPS his

activator, N-scetylghuta

ompour med by the

zyme A

nithine to form citrulline in & reacti

hine transcarbamoylase. The product

ormi

condenses with aspartate to produce arginine:

talysed by argininosuccinate

in
e is then hydro
HoLucCinale

is not fully

e severa

pathway

enzyme inductios

s, intermediat

the protein intake and the rate of endogenous prot

cataboligm, y if this is incr because

1 metabolic stresses, The vall

ated if the

specimen is |
ed correc

trations of the am

by imm

The concentration of

but it may not always be reliable during ¢

n period 6]
Oretic acid and ororle

are ex
the urine if there is

4 metabolic b

formation of carbamoyl phosphate,

hine tran damoylase

syr

esis ¢
linked
metabol

Taxidity

Par v. Horizon, IPR of Patent Nos.

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




