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review NAGS deficiency
describe stable isotopes for ureagenesis measurement

to apply Microarray-based target
to apply microarray-based target enrichment and next-
generation sequencing for UCDs

to demonstrate a simple methods for quantifying NH3
in 100uL of whole blood

review of preanalytical aspects of ammonia and amino
acid determinations

to identify possible markers that may assist in
predicting the need for treatment of infants with UCDs
diagnosed through NBS

to determine the role of pre-transplantation
neuroimaging and to predict outcome after LTx in
children with UCDs

to repot 90 OTCD patients treated between 1971 and
2011

review on OTC mutations
to describe adult presentation of NAGSD
to describe the genetic work-up in an ARG1D patient

to establish age related reference intervals of OA in
urine, plasma, and dried blood spot (DBS)

to express CAVA and report 10 novel patients

to perform yeast complementation for assessing ASL
residual function

to express mutant ASL proteins in vitro

to review the occurrence of epilepsy in ASLD in own
patient cohort

to describe two cases of ARGD with epilepsia partialis
continua or nonconvulsive status epilepticus

to review primary and secondary hyperammonemia

to evaluate the efficacy of implementation, adaptation,
and use of UCD guidelines

investigation of the known NAGS gene enhancer
sequence

new assay for orotic acid determination in DBS

to report case with distal renal tubular acidosis and HA

to express mutant ASL proteins in vitro

to develop a tool for OTCD NBS
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Results reported / Conclusion Comment

comprehensive review of genetics, epidemiology, pathophysiology, and treatment

stable isotopes provide a more accurate measure of phenotypic severity and are suited to evaluate the
efficacy of novel therapies

use of DNA bar codes and the use of sectored oligonucleotide arrays for target enrichment enable parallel,
large-scale analysis of complete genomic regions for multiple genes of a disease pathway

use of DNA bar codes and use of sectored oligonucleotide arrays for target enrichment enabled parallel, large-
scale analysis of complete genomic regions for multiple UCD genes and for multiple samples simultaneously

sensor comprises a modified form of the indophenol reaction, accurate reliable quantification of NH3 in whole
human blood samples at a minimum range of 25 to 500uM

paper gives practical guidance for preanalytical aspects of ammonia and amino acid measurement single author, personal opinion, but from person with
great experience

Neonatal presentation did not always predict the need for on-going strict treatment; concentrations of amino
acids correlated with severity in ASSD but not in ASLD; prevalence of apparently asymptomatic patients
diagnosed through NBS is substantial

patients with severe changes on brain MRI prior to LTx had poor outcome, thus, neuroimaging may be a
helpful tool in determining developmental prognosis and outcomes post-liver transplantation for UCDs

not included as only low numbers and conclusion not
really surprising

27/90 patients had neonatal onset, mortality was 90% in neonatal onset and 13% in late onset, peak
ammonia was 960 umol/L in NO and 500 umol/L in LO, recurrent mutaton R40H in LO patients

novel mutation update for OTCD
determining developmental prognosis and outcomes post-livertransplantation
for UCDs

orotic acid can be measured in DBS; comparisons with plasma and urine levels are provided

CAVAD is a new differential diagnosis of neonatal onset HA, treatment with carglumic acid was useful in some
patients, there is a characteristic biochemical situation, outcome in reported patients was positive

yeast complementation is sufficiently sensitive to detect the residual activity of ASL alleles associated with
mild forms of ASA

disease-causing role of several mutant ASL proteins was confirmed, while some ASL proteins show relevant
levels of residual ASL function correlating with a mild phenotype

in 55% of ASLD patients (6/11), epilepsy was present; seizures responded to treatment in all cases; HA was
not a predictor of epilepsy; there was no excess of arginine therapy in this cohort rendering arginine toxicity
unlikely as cause of epilepsy in these patients

first report of EPC in a UCD; correct diagnosis is required in patients with NCSE

comprehensive review of conditions leading to primary and secondary hyperammonemia, eg through
inhibition of the urea cycle or substrates deficiency

high interest in UCD guidelines, 18% of hospitals have ammonia testing not available 24/7, more precise
targeting of the guidelines necessary

in an adult patient, NAGSD was shown to be caused by a mutation in the NAGS gene enhancer sequence

orotic acid can be quantified in DBS applying FIA-MS/MS
ammonia should be measured in distal renal tubular acidosis
variant forms of ASLD have relevant enzyme activity left, some mutant ASL proteins are unstable, chaperone

therapy should be considered
residual levels of ASL activity
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to report an infant with severe encephalopathy due to
HAin ARG1D

to measure ammonia in patients with urinary tract
infections

to report from EIMD patient registry (2 papers)

to evaluate the prevalence of ALF in OTCD

to develop RNA based mutation analysis for CPS1D

to examine predictors of NH3 exposure and
hyperammonemic crises in patients with UCDs

to review HHH syndrome from literature and own
experience

we review our experience with prenatal diagnosis of
to review experience with prenatal testing in
citrullinemia type | over the span of 11 years in 41 at-
risk pregnancies

report on a patient with HA after PEN

to determine the effect of diagnostic and therapeutic
interventions on neurological outcome

recurrent pancreatitis in OTCD

to review mutation spectrum in NAGSD and study
mutated enzyme function

to analyze the association between ammonia and
glutamine

To determine the incidence of HHH syndrome in
northern Saskatchewan

to determine the incidence of UCDs

first description of CAVA deficiency as differential
diagnosis for neonatal HA

to retrospectively evaluate the hospitalizations of prior
hyperammonemic infants to identify codable elements

to study array CGH for improvement of CPS1 mutation
detection

to test the hypothesis that sildenafil has a protective
effect on the brains of HA rats

to correlate brain MRI findings in UCDs during HA
describes 38 yo male with NAGS deficiency

to review potential uses of CG

to report a case of post-partum psychosis in late-onset
CPS1D

MRI findings of 2 patients with neonatal-onset UCDs

(ASLD, ASSD) at presentation and at 2-year follow-up,
and review of literature
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hyperammonemic encephalopathy may be more common than reported so far; this does advocate for the
addition of arginine as a target in NBS
5/60 patients with UTIs had HA (max ~160 pumol/L), none of the patients had urease-producing bacteria

not included since no additional/new
information/aspects

wide clinical/phenotypic variability in this cohort, neurological involvement commonly found in this cohort

ALF was present in 50% of OTCD patients at some stage, ammonia is correlated with INR increase but not
always with elevations of transaminases, experimental evidence supports role of ammonia in development of
ALF

RNA from peripheral lymphocytes stimulated for 3 days with phytohaemagglutinin can be used for CPS1
mutation analysis

fasting NH3 correlated strongly with daily NH3 exposure; fasting glutamine correlated weakly with daily NH3
exposure assessed as 24-hour AUC and was not a significant predictor of hyperammonemic crisis; patients
with UCDs may benefit from tight NH3 control

comprehensive review of clinical, metabolic and genetic profiles of 111 HHH syndrome patients, clinical
phenotype is extremely variable, severity does not correlate with genotype or ammonium/ornithin plasma
levels

amniotic fluid citrulline/ornithine ratio may be superior over citrulline/(arginine + ornithine), significant
elevations in amniotic fluid citrulline levels in at-risk pregnancies even with unaffected fetus, thus importance
of using amniotic fluid from carrier mothers when setting up reference ranges

PEN induced HA in an 28 y o male; no UCD could be confirmed but data are supportiv of either CPS1D or not included as no UCD was confirmed
NAGSD

NBS lowered the age at diagnosis for late-onset patients, trend towards improved outcome in ASSD, ASLD,

and ARG1D detected in NBS, neuroloical outcome was mainly influenced by non-interventional variables such

as age at onset and peak ammonia

3 OTCD patients had recurrent pancreatitis, the relation the OTCD remained unclear

disease-causing role of NAGS mutations confirmed, mutation update, structural inferences

total 921 paired plasma amino acid-ammonia data were analysed showing increased plasma glutamine values
in UCD patients, despite normal plasma ammonia concentrations

heterozygote frequency for the mutant allele for HHH syndrome to be about 1 in 19 individuals; ornithine
levels, by tandem MS, were not abnormal in newborns with F188A mutation but ornithine rises to abnormally
high levels past the time that the NBS blood spot is collected

using newborn screening data on over émillion births and data from the large US and European longitudinal
registries, incidence of UCDs were calculated
CA-VA deficiency should be added as a treatable differential diagnosis of HA in the neonate and young child

implementation of an EMR-based warning system can improve surveillance for HA

array CGH allowed identification of large CPS1 gene deletions

sildenafil exerts a protective effect on the brain by reversing oxidative stress during HA; exact protective
mechanism of sildenafil has to be still investigated; therapeutic modulation of the NO/cGMP pathway might
have important clinical applications to improve brain functions in patients with HA

brain MRI abnormalities may assist in determining prognosis and may help with clinical decisions

almost 20 y history of fluctuating behavioural changes with nausea and vomiting
$8.46 for sodium PBA

reviews tests of CG not only in NAGSD but also in CPS1D, organic acidemias, MSUD, HIHA syndrome, and

proposes use in valproic acid induced HA

routine monitoring of plasma ammonia levels in women with postpartum psychosis is recommended

2 distinct patterns: (1) a central and focal pattern of involvement limited to the basal ganglia, perirolandic
regions, and internal capsule (better outcome); (2) diffuse involvement of the cerebral cortex, internal
capsule, basal ganglia, and variably thalami and brain stem (worse outcome)

UCDs

only few patients, only hospitalised patients

daily cost $1961.00 Canadian dollars for NCG vs.

brain MRI may have prognostic value in neonatal
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to review role of NCGA in treatment of NAGSD
to study coagulopathy in OTC deficiency
report management of labor and delivery in 2
parturients with OTCD

describes the clinical characteristics of a young man
with first presentation of HA (due to OTCD) in adult life

report a successful pregnancy in a 29 yo OTCD patient
diagnosed in infancy

phase 2 comparison of NaPBA and GPB

Gene Reviews Article

to study the effect of PBA on whole-body metabolism
in OTCD patients and controls

to prospectively characterize acute hyperammonemic
episodes in UCD patients

review of current management for ASLD

review of current management for ASLD

to compare extracorporeal dialysis with PD in neonatal
HA

to analyse NH3 and amino acid profils in UCD patients
on admission for acute HA

repeated MRI and EEG during acute neonatal HA

to present 2 cases with neonatal OTCD treated with
CRRT

to study the role of intermittent hemodialysis in
pediatric patients with UCD, MSUD, MMA from 2001-
2012

13 yo girl with OTCD and "metabolic stroke"

acute management of neonatal HA

to assess results after living donor liver transplantation
in OTCD

investigates the etiology of recurrent episodic HA in a
14 yo male with arginase deficiency

to describe dietary practice for UCD patients in UK

comparison of dietary management of UCDs in
different European countries
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review focussing on the role of NCGA in the treatment of acute hyperammonemia in primary and in
secondary NAGSD

prothrombin times were far below the normal level and remained low in remission; newly described
complication in OTCD

arginine, citrulline and sodium PA with restricted protein intake during pregnancy; successful management of

pregnancy in both OTCD patients

high energy drink consumption after wisdom tooth extraction followed by crisis; before: self-selection against

meat

Sodium PBA and sodium benzoate were used throughout pregnancy. Essential amino acid, multivitamin and
w3 supplements started in first trimester. Protein allowance increased to 60 g a day in late third trimester.

GPB is at least equivalent to NaPBA in terms of ammonia control; U-PAGN is a clinically useful biomarker for
dose selection and monitoring
very comprehensive paper dealing with all aspects of OTCD

PBA reduced ureagenesis without changing total-body protein breakdown and amino acid catabolism

Infection is the most common precipitant of acute HA; is associated with indicators of increased morbidity;
catabolic and immune effects of infection may be a target for clinical intervention

Standard treatment is described; OLT is recommended only in patients with recurrent HA or metabolic
decompensations resistant to conventional medical therapy or with cirrhosis

discuss natural history of ASLD and requirement of ASL for systemic NO production; this may have
therapeutic implications and may help optimize therapy in ASLD

23 treated with PD, 22 treated with ECD; delayed ECD treatment was not superior to PD in improving the
short-term outcome of neonates with HA

plasma concentrations of all measured EAAs were low or low-normal in almost all samples; at admission,
protein deficiency is common in patients with a UCD with HA; results challenge the current guideline of
stopping protein intake during acute decompensation in UCDs; supplementation with EAAs (particularly
BCAAs) at these times should be considered

Early and aggressive management of HA can result in improved MRI findings in the acute setting

CRRT proved efficacious; modalities are discussed, CRRT is suggested to be superior over HD due to lower
rates of complications
median duration of dialysis and median 50 % toxin reduction time were shorter in IHD than in non-IHD RRT

gradual normalization of symptoms within 30 h after prompt start of CVWHD and NCG

NCG resulted in a rapid normalisation of HA in neonate, NCG should always be started together with the
standard management of HA

outcome of LDLT was satisfactory with 92% post-operative survival, even one heterozygous donor mother,
but no change of neurological impairment

report on the recurrent hospitalizations due to HA

median protein intake decreased with age; high variation in use of EEAs; only 3% supplement BCAAs

Prescribed median protein intake/kg bw decreased with age with little variation between disorders; UK
tended to give more total protein than other European countries; supplements of EAAs were prescribed for
38% with high variability between countries; 18% have tube feeds; 21% receive oral energy supplements

also relevant for other UCDs?

one of the fewer case reports on adult presentation

but no new information

Only < 15 successful pregnancies in known OTCD
patients reported.

only small number of patients

report on hypokalemia (authors observation)

we don't aim for delayed ECD but early start, thus,
study is of limited value and is thus not included

MRI changes similar to those resulting from hypoxic-
ischemic injury

term "metabolic stroke" in title may be misleading,
rather "normal" coma; editorial funding by Orphan
Europe; not included

not included as no additional information is provided

only few AR1D patients suffer from recurrent HA

In the UK, protein restriction based on WHO 'safe
intakes of protein', is the principle dietary treatment
for UCD
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2011

clinical manifestations, treatment, and prognosis of
177 patients with UCD from Jan 1999 to Mar 2009; to
evaluate prognosis and its relationship with peak blood
ammonia

and hemodialysis

to analyse LTx from 2002-2012

case reports on use of ketogenic diet in ASLD patients
with refractory epilepsy

report a 28 yo man with HA following parenteral
nutrition

to describe non-classical UCDs

to review ARG1D and report the course in the first
three patients ever described

to assess patients and families perspective on UCD diet
and drugs

to examine NH3 levels, pharmacokinetics, and safety of
GPB and NaPBA in young children with UCDs (ages 29 d
to<6v)

to study the course in neonatal UCDs

report a 50-hour-old newborn with inborn UCD and HA
of 2320 umol/L

retrospective analysis of LTx results for OTCD in 1
center

to describe the practice of living donor evaluation for
LTx in OTCD

to clarify the OTC activity in cases that were indicated
for LTx

to study ureagenesis by using stable isotopes in late
onset CPS1D
review on gene therapy for metabolic disorders / OTCD

Strategies to rescue the consequences of inducible
ARGD in mice

to evaluate the capacity of AST-120 to adsorb
ammonia in vitro and to lower blood ammonia,
oxidative stress and brain edema in cirrhotic rats

to determine the efficacy of AAV gene transfer as a
potential therapy for ASSD

induction and prevention of severe HA in the spf ash
mouse using shRNA and rAAV-mediated gene delivery

177

186

208

52

15

63

12 (6 males)

13 0TCD (8
males)

na

na

na

na

na

+++ observational,
cross-sectional,
multicenter

+++ retrospective

+ case reports

+ case report

+++ cross-sectional
observational
+ review and case
reports
+++ online survey

+++ open label switch-
over

+++ retrospective
study

+ case report

++ case series

+ case reports

++ original article
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++ review
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+++ Experimental
original paper in

rats

+++ original article

+++ Exptl spfash OTCd the dose of an AAV rescue construct encoding the mOTC cDNA required to prevent HA is fivefold lower than

mouse gene ther

larger number of patients survived without MR than in previous studies; peak blood NH3 >360 pmol/L is an
indicator of poor prognosis; sufficient infusion (60-100 kcal/kg per day) of glucose electrolyte solution should
be carried out to inhibit protein catabolism. Insulin should be used simultaneously in cases of hyperglycemia.
Arginine should be used for UCD other than argininemia. Citrulline is effective for OTCD and CPSID and is
thought to be more effective than arginine. Sodium benzoate and NaPBA should be used for excretion of
excess nitrogen; NH3 may decrease within several hours, but, if 8 h later NH3 is >360 mol/L, hemodialysis or
hemofiltration dialysis should be started immediately. After decreasing the blood NH3, oral intake should be
considered with increasing EAAs while adjusting the total energy and protein intake with a protein removal
formula. The treatment should aim for an intake of total protein 1.0-1.2 g/kg/d with spontaneous protein and

required amino acid preparation

graft survival improved as the age at transplant increased; within 5 y after LTx, graft survival rate was 78% for
children < 2 yo at transplant and 88% for children > 2 yo at transplantat; 5 y patient survival rate was 88% for
children with UCDs/OAs who were <2 yo at transplant and 99% for children who were >2 yo at transplant

KD was well tolerated, did not cause metabolic derangement, and was beneficial for control of epilepsy in one

of the ASLD patients

fatal outcome despite resolution of HA with cessation of PN and the use of CRRT

mean delay from first symptoms to diagnosis of 1.6 years; cognitive impairment was present in 36% of all

patients thus high risk of neurological complications

comprehensive and up-to-date review on ARG1D and update on the first patients ever described
diet and drugs pose serious barriers to adherence although patients regard them as effective

daily NH3 exposure (24-h AUC) was lower on GPB; no serious adverse events; urine PAGN was greater on

morning voids and varied less over 24 h on GPB vs. NaPBA

68% had ammonia > 500 umol/L at initial presentation, 60% of patients were encephalopathic at pesentation,

25% of patients died during first crisis

venovenous hemodiafiltration and therapeutic hypothermia

survival rate was 91.7%; 9/12 achieved satisfactory quality-of-life improvement; neurological impairment
associated with HA is unlikely to subside after LTx; more objective and concrete guidelines for OTCD
management to be established to facilitate LDLT with optimal timing

3 heterozygous donor candidates, all underwent OTC activity analysis, 1 was chosen based on high OTC

activity, candidates with activity <40% were not employed

OTC activity in neonatal onset was 0% to 7.2%, in late onset 4.4% to 18.7%; OTC activity might be an indicator
for and the timing of LT in late onset type, but further investigations are necessary

NCG augmented ureagenesis and decreased plasma NH3 in 4 of 5 subjects
successful phenotype correction in mouse models is now commonplace; research effort now directed

towards addressing translational challenges in human clinical trials
About 30% of inducible arginase KO mice recovered by AAV10 gene therapy

AST-120 treatment decreased arterial ammonia levels, normalized brain water content and locomotor activity
but did not demonstrate an effect on systemic oxidative stress. Also, AST-120 acts as an ammonia sink,

efficiently removing blood-derived ammonia.

AAVS vector was engineered to express the human ASS1 cDNA under the control of a liver-specific promoter;
delivered to 7-10 days old mice via intraperitoneal injection; >95% of the mice were rescued from lethality
and survival was extended beyond 100 d after receiving a single dose; experiments highlight a gene transfer
approach using AAV8 vector for liver-targeted gene therapy that could serve as a treatment for ASSD

that required to control orotic aciduria

see study by Kido J et al, 2012

therapy was stopped in the other patient due to lack
of efficacy

only adult patients

GPB results in more evenly distributed urinary output
of PAGN over 24 h; some authors from company

no new information

single center

general problem of OTC activity in female patients
not solved

results need critical review



Cunningham SC et al,
2013

Cunningham SC et al,
2015
Diez Cet al, 2013

Diez Cet al, 2014

Enosawa S et al (letter)

Forster V et al, 2014

Hansel et al, 2014

Hu Cetal, 2014

Hu C et al, 2015

Jorns et al, 2012
Kaminsky and Kosenko,

2012
Kasten J et al, 2013

Kok CY et al, 2013

Lee EK et al, 2012

Lee EK et al, 2013

Lichter-Konecki U et al,
2013

Matoori & Leroux, 2015

Nagamani S et al, 2012

to test the efficacy of AAV gene therapy in adult mice
after neonatal vector injection

to improve efficacy of OTC gene therapy

to characterize 8 human CPS1D mutations and test the
role of CG

to study hCPS1 integrating domain mutations:
misfolding and decreased stability

hepatocyte transplantation (HT) in an 11-day-old male
OTCD with HA (1940 ug/dL at max)

to develop liposome-supported peritoneal dialysis for
detoxification of drugs and endogenous metabolites

Review on first 100 patients receiving hepatocyte
therapy

to test a codon-optimized arginase cDNA and compare
the chicken B-actin promoter to liver and muscle-
specific promoters

to examine the flux through the urea cycle by [1-13C]
acetate administration to both littermate controls and
AAV-treated arginase 1 knockout mice

Review on hepatocyte transplantation for inherited
metabolic diseases

development of arginase nanoparticles into mouse
erythrocytes to reduce blood arginine

to create an adult conditional knockout mouse to
determine whether later onset of arginase deficiency
also resulted in lethality

AAV-mediated rescue of neonatal lethality in ASS-
deficient mice

to address the development of a gene therapy
approach for arginase deficiency

to report longterm follow-up of AAV treated ARGD
mice

Adjunct whole body hypothermia in addition to
standard treatment in neonatal HA (6 UCDs and 1 OAs)
requiring dialysis. Patients were maintained at 33.5 °C
+1°C for 72 h, then rewarmed by 0.5 °C every 3 h over

18 h.
Recent advances in the treatment of HA

to determine role of NO supplementation in ASLD
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AAV-encoded OTC activity persisting to adulthood following delivery to newborn spf ash mice is insufficient to

prevent shRNA-induced HA

stable therapeutic protection inASSD and OTCD mouse models by use of hybrid rAAV/piggyBac transposon
vector system

Human CPS1 expressed in vitro is protected from protease degradation and thermal inactivation by NCG in
the presence of ATP

mutations in small central domain of CPS1 cause misfolding and low stability that could be improved by
chaperone therapy

cryopreserved hepatocytes (7.4 x 10’ and 6.6 x 10’ cells/body) prepared from the remnant tissue from
unrelated living donors; transplanted twice at 11 and 14 days of age with a double-lumen catheter inserted
into the left portal vein via the umbilical vein; immunosuppressive treatment with same protocol used for
LDLT with tacrolimus and low-dose steroids; 3 months of follow-up: no HA, normal neurology

Acidic liposomes injected into the peritoneum of rats concentrated endogenous ammonia at 20-fold
concentrations relative to plasma. This effect was fast (30 min).

Evidence of efficacy based on retrospective review of reported cases

plasma arginine can be controlled in arginase deficiency by muscle-specific expression

ureagenesis was present in the treated knockout liver at levels as low at 3.3% of control animals; only
minimal levels of hepatic arginase activity are necessary for survival and ureagenesis
in arginase-deficient mice and that this level of activity results in control of circulating ammonia

arginase-loaded erythrocytes (argocytes) infusion to hyperargininemic mice led to a rapid decrease in blood
arginine concentration within 1 h, effect persisted for at least 4 h

the absence of arginase in adult animals results in a disease profile (leading to death) similar to that of the
targeted knockout; the phenotypic abnormalities seen in the juvenile-onset model are not exclusive to the
age of the animal but instead to the biochemistry of the disorder

Lethal neonatal HA was prevented by prenatal and early postnatal vector delivery; however, HA subsequently

recurred limiting survival to no more than 33 d despite vector readministration

100% of untreated ARGD mice died by DOL 24, whereas 89% of AAV-treated ARGD mice survived for >8
months; AAV-based therapy for ARGD is effective

no signs of brain dysfunction; near complete resolution of metabolic abnormalities early in life; development
of some derangement later with decline in transgene expression

Adjunct therapeutic hypothermia was feasible and safe. A randomized clinical trial is needed to prove
efficacy. TH may be neuroprotective in conditions where HA is the major cause of the encephalopathy.
However, adjunct TH adds another challenge to the rescue treatment of critically ill patients with HA and
encephalopathy

review of all the presently existing treatment alternatives and of novel promising alleys

systemic hypertension in ASLD mice could be corrected by NO; in 1 ASLD patient with severe refractory
hypertension, NO monotherapy resulted in longterm control of hypertension and a decrease in cardiac
hypertrophy; ASLD is model of congenital human NO deficiency; ASLD patients could potentially benefit from
NO supplementation

unfavorable issues related to the use of marginal
donors, including low viability and vulnerability to
cryopreservation

nitrogen challenging reveals that these mice remain
impaired in the handling of waste nitrogen

main complication: hypotension

NO supplementation should be investigated for the
longterm treatment of ASLD
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to determine how astrocytes contribute to the initial
deterioration of neurological functions characteristic of
HAin vivo

new mouse model for NAGS deficiency

to generate an inducible Arg1 deficient mouse model

to describe role of liver derived progenitor cells as
source of liver cell therapy
3 yo female OTCD received human liver stem cells

to review the development from first hepatocyte
therapies to stem cell therapy

to explore role of glutamine synthetase (GS) gene
therapy for treating HA

to test acetic acid as water phase in a water in oil
microemulsion to remove colonic ammonia

Preclinical evaluation of a clinical candidate AAV8
vector for OTCD
to study rAAV integration sites in Otc-deficient mice

to investigate a possible association between the
development of a tumor and prior adenoviral gene
transfer

to develop mouse liver repopulation with hepatocytes
generated from human fibroblasts
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Two-photon imaging and electrophysiology in awake head-restrained mice showed that ammonia rapidly
compromises astrocyte K+ buffering, increasing extracellular potassium concentration and overactivating the
Na+-K+-2Cl-cotransporter isoform 1 (NKCC1) in neurons. Inhibition of NKCC1 with the clinically used diuretic
bumetanide potently suppresses ammonia-induced neurological dysfunction. Astrocyte swelling or brain
edema in the acute phase was not observed, calling into question current concepts regarding the neurotoxic
effects of ammonia. Instead, the findings identify failure of potassium buffering in astrocytes as a crucial
mechanism in ammonia neurotoxicity and demonstrate the therapeutic potential of blocking this pathway by
inhibiting NKCC1.

NCG and L-citrulline used to rescue the NAGS knockout pups; 85% survival rate of Nags(-/-) mice with i.p.
injections with NCG and Cit during newborn period and p.o. later; allowed for normal development, apparent
health, and reproduction; reliable model of induced HA

mice were nearly devoid of of Argl mRNA, protein and liver arginase activity and were hyperammonemic; this
model will help evaluating potential treatments for ARG1D
liver derived progenitor cells may have some advantages over stem cells derived from other tissues

previously unsuccessful LCT; received 2 intraportal infusions (percutaneous portal catheter) of Adult Derived
Human Liver Stem/Progenitor Cells (ADHLSCs) expanded in vitro; biopsies taken 100 days after
transplantation showed 3% and 5% of male donor cells; limited follow-up, thus no conclusions on long-term
improvement; child died from LTx

A baculovirus containing the GS gene was constructed for the in vitro and in vivo treatment of HA; gene
delivery for overexpressing GS in muscle tissue is a promising alternative for the treatment of HA

study in healthy rats showed efficacy of w/o microemulsion to remoce colonic ammonia

Functional expression of hOTC in 40% of liver areas was found in mice treated with a low vector dose of
1x109 GC

the role of rAAV integration in causing tumors in the OTC model reported here is unclear; potential rAAV
genotoxicity associated with integration in this locus warrants monitoring

not detect any Ad vector DNA in either tumor or normal tissue from the two patients who had participated in
phase | gene therapy trial for OTCD

human fibroblasts were converted into mature hepatocytes without passing through pluripotency, and
populated a mouse liver which is a model for tyrosinemia type 1

proof of concept; partial left portal vein thrombosis

after second infusion

no follow-up study since 2011





