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Clinical Hint: G6PD Deficiency
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A common disease
characterized by hemolytic anemia
200 — 400 millions individuals worldwide =+ wmm

Highest prevalence in Middle East, S.E. Asia,
Mediterranean

X-=linked inheritance = mus ae 1 suscepive

P Unkil 0w . mutetions were Sound to be omt mutetions.

> 400 different MuUtations= e  t won peus . s sourls o

the disanse.

Deficiency provides resistance to falciparum
Mmalaria =tew ws



Precipitating Factors in G6PD
Deficiency- wom: o w i

4a|nqu?mg that con inclease K0S levtls works o @ (!i:n Pudov
mmpmi in hese Potients ™ crigis.

* Oxidant drugs
— Antibiotics e.g. Sulfomethxazole
— Antimalaria Primaquine
— Antipyretics Acetanalid

- > . . . .
* Favism due to vicine and covicine in fava
oeans in some G6PD deficient patients

* |Infection

I.-.has to with degadation Protesy of heme 9nups = degraclation produces bilirubin = . desktactive of CNS esp. in

* Neonatal Jaundice awinw i, » newborws ¥ on

J Lanot o cliseone, developmented process (woiting for enough enzyme Lormation to

2 Aewbom has joamdice X G-b-P OM oo «d of b‘s\lmh'm)
deficioncy ® more susceptiie to oxdakive skress,



Role of G6PD in red blood cells
H,0, + GSH > G-5-S-G +2H,0
G-S-S-G + NADPH > 2GSH + NADP+

GSH helps maintain the SH groups in proteins in the reduced state
Oxidation =2 denaturation of proteins and rigidity of the cells

Glucose

Glucose 6-phosphate dehydrogenase
deficiency impairs the ability of an .
erythrocyte to form NADPH, resulting ) Oxidant stress |
in hemolysis. Certain drugs

Infections
Fava beans

!

H,0,

Glucose 6-phosphate Glutathione Glutathione

dehydrogenase reductase peroxidase

6-Phospho-

gluconate




Classification of G6PD

Although the activity of the normal ° ° °
decli ed cell -
B IR N Deficiency Variants
sufficient level of activity to -
provide protection against
oxidative damage and hemolysis.
. . Residual
g CerD Class Clinical er?zsy(rji:j:
1 Medite s? o
8 e symptoms activity
-‘E G6PD B Almost- eitsad
| Sl o I Very severe | <2%
£°07 oafll4eid  Severe <10%
8 Eokie || Moderate 10-50%
bt i lower levelg,
g . IV None > 60%
: - e WildtypeB
By contrast, very few G6PD

Mediterranean red cells have
sufficient enzyme activity to
prevent oxidative damage, whereas
a substantial fraction of young
G6PD A~ red cells are able

to provide protection.

 Mediterranean Variant B-(Class Il ) : 563C=—>T

e African Variant A-(Class Il ); two point mutation

* Majority missense mutation, point mutation

e Large deletions or frame shift; Not Observed






1= adtoimmune disease

cells.

OMID plor s locz of n
i*:f:“ wea Duodenal mucosa
Ldionetion 3, dm.m,.cehac disease
Lol only for tipids

Normal duodenal

*Celiac disease (CD) om0 |

wrlnu trikipn,

signilicant sign

Fat malabsorption leading to steaLQr[hga (excess lipids
in feces) Bt doplets in feces (b2 hudroprobic)

It is an autoimmune response to gliadin, a peptide
found in glutenh(wheat e, and barley) G on e Bn b o o

Awhen 10 is added to wheal, 4t din Ml s® -
nberdy with digjestive en Wes, v etk Eoning giuten 2100 X oo SR

Gliadin contains many proline (14%) and glutamine
(40%) residues, making it resistant to digestion.

anki bodlies, agatingt the enzyme wan

Lab tests: the presence of anti-tissue transglutaminase o "Iu-t:en
(anti-tTG) antibodies. &digeﬂion

Tissue biopsy: absence of villous surface epithelial cells peptides resistant . *
resulting in decreased nutrient absorption. to digestion "

mskés% dough allows vecoilinoy ebter
/ slickching.

GLUTENIN

sun in diseases olher than CD
Prmc:pal causes of steatorrhea:

1. Short bowel dlseaseam,:-u keline than. il

& obsorplion

enterocytes

tissue damage

y GLIADIN

Liver or biliary tract disease
antigen-presenting

g Pancreatic exocr ‘ intraepithelial o '
‘ th lymph ) .
n ff n \,\/l%;‘? P([‘;’énm af ymphocytes cytokines h:'plelr |
mnsu ’C’e Cy t,rw- pin = (CTR gere is mubacted -» problem in q "‘Wlmu* “QO " celle I , (‘ ) it
4. C!St’C fibrosis L omrmt olete) (antibodies) C

e, s LUTEN + GLUTEN

hww. Mu s°
-M conceqpuences.

http://courses.washington. edu/pb|o376/cellac/cel|acd|sease 376.html
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Application: Carnitine deficiencies

* Primary carnitine deficiency L \
bransloccice

e Defects in a membrane transporter: No uptake of carnitine by cardiac and
skeletal muscles and the kidneys, causing carnitine to be excreted.

* Treatment: carnitine supplementation.

e Secondary carnitine deficiency
» Taking valproic acid (antiseizure) — decreased renal reabsorptionsmo-

. . . y extrebion.  §
. . . . (U\zgm “3 ackivaded ems accumulettion moppears kike carnitine dtfmwg . &
. Defect|vetfatty acid oxidation — acyl-carnitines accumulate — urine \ R”I"”E
. pm s sywth. in liver. o . §
* Liver diseases — decreased carnitine synthesis &
eV/MVﬁe{(MQS‘- N Iy CPlEyrg armaceutical Grade L

HPLC Lab Tested & Certifie

Aoy
"THES | 100% Vogan Forment

*0CPT-I deficiency: affects liver; no use of LCFA, no energy for glucose
synthesis during fasting — severe hypoglycemia, coma, and death

3 B A

i 00 CTE FAT Log FAT INTO FUEL
o stays hound to carnitine V By S BY CONVERTING 3
v> to » s1|wL"f.,':E‘SE N LEAN MUSCLE MASS & RECOVER!

.. v ; :
<©CPT-II deficiency: affects liver, cardiac muscle, and skeletal muscle il

+ kelogenic dli

 Treatment: avoidance of fasting an eédopting a diet high in = vl 43 Progont. mands
carbohydrates and low in fat but supplemented with medium-chain
T_A/G_L=> ok highly obtained Fiom diet




Application: MCAD deficiency

* There are 4 isozymes of fatty acyl CoA dehydrogenase for
SCFA, MCFA, LCFA, and VLCFA. Fat from Food ‘ < Body Fat

. _ 2 Most comman 0. be ‘
« Medium-chain fatty acyl CoA dehydrogenase (MCAD)“*“"* —
defici « oolly afferted putionts are nwbors bz bheir ‘p O
ericiency, aubribion tource (miV) is abudant in SCEA 8 MCSH 7
_ _ which M:h ':‘.O::noe" ; brain c{&wlommk. (eonily Oiceshuble
* An autosomal-recessive disorder “ fie s ot )

* Most common inborn error of B-oxidation (1:14,000
births worldwide)

Medium Chain W
Higher incidence among Caucasians of Northern B G “‘ II“
European descent
Decreased ability to oxidize MCFAs (lack of energy) Lo b
Severe hypoglycemia and hypoketonemia
Treatment: avoidance of fasting

Fatty Acids

Health Problems

Medium Chain
Regular and frequent meals and snacks Normal Acyl-CoA Dehydrogenase

Deficiency (MCADD)

Diet high in carbohydrates and low in fat






Application: Surfactants

Surfactants are a complex mixture of lipids (90%) and
proteins (10%) that make the extracellular fluid layer lining
the alveoli and are secreted by type Il pneumocytes in the
lungs.

Dipalmitoylphosphatidylcholine (DPPC) is the major lipid
in surfactants.

Surfactants serve to decrease the surface tension of the
fluid layer allowing reinflation of alveoli and preventing
alveolar collapse (atelectasis).

Respiratory distress syndrome (RDS) in preterm infants is
associated with insufficient surfactant production and/or
secretion.

Prenatal administration of glucocorticoids shortly before

delivery to induce expression of specific genes.
—"% otder 0 incfease synth.

of 0OfeC

Air

4—Surface
tension

Water

Surfactant reduces surface
tension by decreasing

density of water molecules
at air-water interface.

tail pulls the surfactant
molecule upward, the

Because the hydrophobic
resultant vector is minimal.

Surfactant\ \ g

Normal
_alveoli

Collapsed
alveoli







Diagnosis and treatment

* Diagnosis:

* Measure enzyme activity in cultured

v.easy to cullure,

fibroblasts or peripheral leukocytes = bosenica tes.

* Analyzing DNA Geguencing)

* Treatment:
* Recombinant human enzyme replacement

therapy

* Gaucher disease and Fabry disease
(expensive)
* Bone marrow transplantation:
* Gaucher disease

* Substrate reduction therapy

* Gaucher disease: reducing the amount of
glucocerebroside produced in the body
pharmacologically

TAY-SACHS DISEASE

® Accumulation of
gangliosides (Gy;)

® Rapid, progressive, and
fatal neurodegeneration

® Excessive startle response
® Muscle weakness
® Cherry-red macula
® Deficiency of activator
protein (G, activator)
in some cases

® Hepatosplenomegaly

® Osteoporosis of long bones

® CNS involvement in rare
infantile and juvenile forms

® ERT available

METACHROMATIC
LEUKODYSTROPHY

® Accumulation of sulfatides

® Cognitive deterioration

® Demyelination

® Progressive paralysis and
dementia in infantile form

® Nerves stain yellow-brown
with cresyl violet

® Deficiency of activator protein
(saposin B) in some cases

(Sulfatide) Arylsulfatase A

KRABBE DISEASE (GLOBOID CELL
LEUKODYSTROPHY)

® Accumulation of galactocerebrosides

® Mental and motor deterioration

® Blindness and deafness

® Near-total loss of myelin

® Globoid bodies (glycolipid-laden
macrophages) in white matter of brain

® Blindness, seizures Gal

B

Gal-GalNac

B\ p B
Gal-Glc-Cer ; (Gyy)

o

NANA Gy GANGLIOSIDOSIS

B-Galactosidase-1 o Hepatosplenomegaly

© Skeletal deformities

® Accumulation of gangliosides
(Gy1) and keratan sulfate
® Neurologic deterioration

® Cherry-red macula in infantile form

GalNAc

Gal-Glc-Cer ; (Gyg)

NANA
Neuraminidase Gal a-Galactosidase

Gal-Glc-Cer (Lactosylceramide)

B-Galactosidase

B-Glucosidase
/ (glucocerebrosidase)
Gle

involvement as well

o
NANA GalNAc-Gal-Gal-Glc-Cer (globoside)
GAUCHER DISEASE B-Hexosaminidase A B-Hexosaminidase ; T
oA lati fal (o subunit) A (p subunit)
e GalNAc GalNAc X | and B SANDHOFF DISEASE

cararaSinos ® Accumulation of Gy,
® Most common lysosomal and globosides

storage disease NANA-Gal-Glc-Cer  (Gys) Gal-Gal-Glc-Cer ® Same neurologic symptoms

as Tay-Sachs (including
red macula) but visceral

FABRY DISEASE (X link

® Accumulation of globosides

® Red-purple skin rash

® Kidney and heart failure

® Burning pain in lower
extremities

® ERT available

NIEMANN-PICK DISEASE

(TYPES A and B)

® Accumulation of sphingo-
myelin

® Hepatosplenomegaly

® Neurodegenerative course

® Cherry-red macula (A)

2 ; p-Galactosidase )
. (galactocerebro-
_— 5042- s:dase) Gal Phosphorylcholine
'OGS-O-Gal-Cer Gal-Cer > Ceramlde <

Sphingomyelinase

Ceramidase
Fatty acid

Sphingosine

Phosphorylcholine-Cer
(sphingomyelin)

FARBER DISEASE

® Accumulation of ceramide

® Painful and progressive
joint deformity

® Subcutaneous nodules of
lipid-laden cells

® Hoarse cry

® Tissue granulomas

® Cherry-red macula




ketogenesis



& ketogmess is  highly adivated in
diubetic patiols causng diabetic
Wetogcidosss,

not diugmed,inwwlim to tratments.

x DM P!AHMEs, iw-’ glc does Nor veach->Skuys in AL J -» <ell stowvation = ackivation da1 ketogenesis,

. dogradation

 Normally, =

0 Ure bloodstre

am

% 1 glucagon

X 4 igulin

* Levels of ketone bodies: <3 mg/dI

acetooctbute
e 3HB:AcAcis ~1:1

3-hydrorybutarate

 Under uncontrolled diabetes,

* Levels of ketone bodies: 90 mg/dl and urinary excretion of
ketone bodies may be 5,000 mg/24 hours.

e The end-results:

(2 0ekone-tike Smell (badl) in ufine.

» Acidemia (ketoacidosis), dehydration and fruity odor of breath

la diagging P H,0 mol due -» kidneys wnable & rebsorb_s excieted
Yo 47 7ol sugar in bid

s
E
o Glucose
& 3
e
E 2p
7,
o
a 1p-
| 1 | |
4 2 4 (3 8

Days of starvation

all WS sug"

in ufine mdrag M 10

dehydration
6r— 1 Prequent uringtion
= 5} Ketone
g bodies
~ 4
)
§ 3
~
£ 2
% Fatty
a | acids
| | J

2 4 6 B
Days of starvation

Diabetic ketoacidosis

starvation

&
ﬂ

| insulin
1 glucagon

B-hydroxybutyrate

| glycogen stores

fatty acid

q ! mobilization

B~oxidan’on5

acetoacetate

% 4’40 %

Y4 o,



. Diabetic ketoacidosis
Insulin [nGIucagon ]

. . ] Increase Excretion in
Lipolysis

l / Urine as

Free fatty acids ] Sodium Salt
in plasma l

Loss of water
Hepatic output ] / l
&) of ketone bodies Dehydration

l

Ketoacidosis

@OMW‘\'OA




Alcoholic ketoacidosis

NAD+ NADH NAD+ NADH

v v
\ 11111 mm) acetaldehyde E=) acetate
* Alcohol also causes, H"EtOH l pyruvate
: : L  NADH/NAD ——
* Acidemia (ketoacidosis) 1/ 1: ::z”
e But stress of Fobveotcoieresis lactate
/ intoxication e 8
* 3HB:Acis ~3:1 l
* The ratio gets back to 1:1 after a few hours S
. . llﬂSUlln - ' fatty acid
* Gluconeogenesis is suppressed. t glucagon mobilization
. : holami
e Pyruvate is converted to lactate leading 'Ca‘féo?ﬁ";g}'"es ~ B-oxidationl
to hypovolemia, heart failure, and sepsis. '

acetoacetate
‘ ‘g % * K "'40‘/

B-hydroxybutyrate Yo,

volume depletion






Application: Cholelithiasis

*stons %‘W is Usually
avociked with over- Sarburadion

» TCholesterol or Vbile acids — insolubility —
gallbladder stones (cholelithiasis)

* Treatment: cholecystectomy

 Alternatively: oral administration of
chenodeoxycholic acid results in a
gradual (months to years) dissolution of
the gallstones.=# s wee ws

UL Lo e AT L L UL L L LLLL LU L LU L
b i i e e
TIMETERS



Amino Acids



Clinical Hint: Abnormalities in protein digestion
el B e and Celiac disease

xboth esult i deficiencies (ie: vitaming

Pancreatic secretion deficiency due to chronic pancreatitis,
cystic fibrosis, or surgical removal of the pancreas, results
in incomplete fat and protein digestion. > ccumulate

Symptoms: abnormal appearance of lipids (steatorrhea),
and undigested protein in the feces.

Ly cAUNOT be noted by patients themsehes bez  Hp0-soluble,

Celiac disease (celiac sprue) 1s a disease of
malabsorption resulting from immune-mediated damage
to the small intestine in response to ingestion of gluten (or
gliadin produced from gluten), a protein found in wheat,

barley and rye. J ¥ of et
celis

U Tnbestnal enayme + 4 l:fog\ﬂbqgrrptfg for



Clinical hint: Hyperammonemia

: O Q.
N@IEB has a neurotoxic effect on the CNS (tremors, slurring of speech, som%olence,
vomiting, cerebral edema, and blurring of vasion). At high concentrations, ammonia
can cause coma and death.

Types:

Acquired hyperammonemia: Liver disease due toviral hepatitis, or to hepatotoxins
such as alcohol.

Congenital hyperammonemia: Genetic deficiencies of any of the five enzymes of
the urea cycle leads to failure to synthesize urea

The overall prevalence estimated to be 1:25,000 live births.
Ornithine transcarbamoylase deficiency is the most common
Treatment: restriction of dietary protein, administration of compounds that bind

covalently to AAs, producing nitrogen-containing molecules that are excreted in the
urine

Phenylbutyrate is a prodrug that is
rapidly converted to phenylacetate,
which combines with glutamine to
form phenylacetylglutamine. The
phenylacetyglutamine, containing two
atoms of nitrogen, is excreted in the
urine, thus assisting in clearance of
nitrogenous waste.

URINE
7
Phenylacetyigiutamine
acieted thiough urine. /
N

Glutamine
Glutamine Giuamine
synt

_ hetsse
Glutamine
Glutamine

Amino aclds
s
"4

Glutamate

NH
NH, hH?H3

NH,




Clinical hint: Homocysteine and vascular disease

A vomocysteine =Prisk of CVD +obher disarses.

600-
High homocysteine promote oxidative damage,
inflammation, and endothelial dysfunction, and increases | z 500
risk for occlusive vascular disease ©
g8 400
. . 5o
Homocysteine levels are inversely related to levels of 82 200
folate, B12, and B6 7t s suplemens 5 g
5 200
Elevated homocysteine or decreased folic acid levels .
during pregnancy increases the incidence of neural tube - A r s 5
defects (improper closure, as in spina bifida) in the fetus. Total plasma
homocysteine (umolL)




Metabolic disorders: Phenylketonuria (PKU)

PKU < S
Fheryiahning Oihydro-
hy

e biopterin + H,O

Y
h
/\l-cnz-c':-coO’
N, *
HO y
L-Tyrosine

prenyl acetate

i ) Prengipyrovate
+mulation 01? phenylollonine hydroylase  acumulehion of Pre. -» converted o olher products induding Ls pheny! texctate

. . . . A
The most common inborn error of amino acid metabohsmmw&g e

(prevalence 1:15,000). ncaion &
they have a

Mousy odor

Due to phenylalanine hydroxylase deficiency

Biochemical changes: accumulation of phenylalanine (and
a deficiency of tyrosine)

Tyr cannot be synthesized from Phe and becomes an
essential amino acid.

Caused by any of 100 or more different mutations in the
gene that codes for phenylalanine hydroxylase (PAH).



abhese proolems clowt appaar at

Characteristics of classic PKU: e ms e

# they womsume Pne afler

* Elevated phenylalanine in tissues, plasma, and urine. et = o+

* The characteristic musty “mousey” urine odor due to phenyllactate, |Prenyisisnine  _ issue proteins

phenylacetate, and phenylpyruvate l /’ _ vetanin
[ SN oppear in - putients § they dont skick ko the ditory festrictions (thir 104) \\A) =3 Catecholamines
* CNS symptoms: Mental retardation (IQ < 50), failure to walk or talk, N\ Fumarate
seizures, hyperactivity, tremor, microcephaly, and failure to grow

avince Ty 8 used lo make melgunin piggment Phenylpyruvate s Phenyllactate

» "Hypopigmentation: fair hair, light skin color, and blue eyes because the 1 | oyiacetate
hydroxylation of Tyr by tyrosinase (the first step in melanin formation) 1S | penysinne
competitively inhibited by the high levels of Phe. ( - _

120
Y
100

Neonatal screening programs= bedmal tst dme ai g ®
afler birkh (24-Udwe) a0




Neonatal screening and diagnosis of PKU

PKU is treatable by dietary restriction.
Lack of neonatal symptoms

At birth, infants with PKU have normal blood levels of Phe because
the mother clears the extra Phe through placenta

Exposure protein feeding for 24—48 hours elevates Phe, thus,
screening should be done after this to avoid false negatives.

Treatment:
Dietary restriction: synthetic amino acid preparations low in Phe, supplemented

with natural foods low in Phe content (fruits, vegetables, and certain cereals)
x Tyr wpplemenls bez it is an essential aa

110
100 N\
i \
80 —
704,

tr

) ) | 1

0 1 2 3
Years after discontinuation of diet

Earlier treatment (prevents neurologic damage days of life) prevents neurologic
complications (mental retardation)

Aspartame should be avoided since it contains Phe.




Maternal PKU

- High blood Phe levels in the mother cause
microcephaly, mental retardation, and Ivpical
congenital heart abnormalities in the fetus =

- Phenlyalanine 1s a teratogen (an agent or
factor which causes malformation of an
embryo)fvm the blood placentoll bersier

- Dietary control of blood phenylalanine must
begin prior to conception, and must be Baby with Microcephaly
maintained throughout the pregnancy.

https://www.npkua.org/Portals/0/PDFs/2018Conference/Breakouts/Maternal%20PKU%20NPKUA%202018%20hobbs%20RS%2
OFINAL.pdf?ver=2018-08-08-171024-600



Metabolic disorders: Hyperphenylalaninemia

Pmm&e mmo; Tmngo\;

N Valle o ViallNe Vi
- Ds

TEA. EEX. 5.

A deficiency In dihydropteridine reduciase or any of the enzymes of BH, synthesis leads to
hyperphenylalaninemia, and decreased synthesis of catecholamines and serotonin.

P Phe = Wiperprengalomemia

D1hydropter1d1ne reductase deficiency: = acoimudaon

ly worse than AV bz emayme is needed for Wi
wliple fons e conc. of calecholeming (wry)

Restricting dietary Phe does not reverse the CNS effects due to deficiencies in neurotransmitters.

Replacement therapy with BH4 or L-DOPA and 5-hydroxytryptophan (products of the affected tyrosine
hydroxylase—and tryptophan hydroxylase—catalyzed reactions) improves the clinical outcome



Albinism

A group of conditions in which a'defect in Tyr metabolism
results 1n a deficiency in the production of melanin. s

Partial or full absence of pigment from the skin, hair, and eyes.

Inheritance modes: = wis bz b gt e

multipk genes affecleq i these padionts
AR (primary mode), AD, or X-linked.
oltosomal fecossive autosomal Ls dgending o1 the aflected
ominawnt. Qe

Complete albinism (tyrosinase-negative oculocutaneous
albinism) results from a deficiency of copper-requiring
tyrosinase

A AR

Complete albinism:

The most severe form.

Total absence of pigment from
the hair, eyes, and skin, vision
defects and photophobia
(sunlight hurts their eyes).
Higher risk for skin cancer.



m Urine from a patient
with alkaptonuria

A

After two hours, the
urine Is entirely black.

The specimen on the left, |
which has been standing
for fifteen minutes, shows
some darkening at the
surtace, due to the
oxidation of homogentisic
acid.

B Vertebrae from a patient
with alkaptonuria

on the Intervertebral disks of
the vertebrae.

» dlestrucks & damages the
cartilage stuckure which explong Sigm £ sywekons.

Alkaptonuria (Alcaptonuria) = s

A rare metabolic condition, however, cases
were found in Jordan

Phenyllactate

Phenylpyruvate

Phenylalanine

A deficiency in homogentisic acid oxidase, |

. . . .« . Tyrqsine
resulting in the accumulation of homogentisic ] \
acid (a reaction that occurs in the degradative pryeRgreet

Catecholamines \
Homogentisate= one of the ntemediates

ACETYL COA

pathway Of Tyr) ALKA’PT‘ON‘UF“A L '\:oka::?ka of Wr 'OmOAcmilmte
(see text)
Xhox\ :;\ehsc uM.gevlacetoacetate Malate

~ I )

Fumarylaoetoaoetataﬂ-h‘ FUMARATE «KETOGLUTRATE'

Characteristic symptoms: Not life threatening

Acetoacetate Succinate SUCCINYL COA

Patients are usually asymptomatic until age 40.

disc
. show s ywptoms 1tke \Mttvedebmlﬂiﬂocaﬁm.

-Homogentisic aciduria=# vine ssic fr 1tme -] arge joint arthritis

it appeors black.
-Black ochronotic pigmentation of cartilage and collagenous tissue

-Dark staining of the diapers can indicate the disease in infants

Treatment: diets low in protein—especially in Phe and Tyr reduce homogentisic acid levels,
and the pigment deposited in body tissues.



Homocystinuria

Defects in the metabolism of homocysteine.

Mode of inheritance: AR

@ relokively toue metaboke disease.

High plasma and urinary levels of homocysteine and Met and low
levels of Cys.

The most common cause 1s a defect in cystathionine [-synthase
that converts homocysteine to cystathionine

L-Serine
Cystathioning Bg
B gynthass
deficency S

GHa=S-GH,
Gr HENHSH
HCNH* COO"
COO™
Cystathionine




s ol st o ved V[aple syrup urine disease (MSUD)

chein Ao k\w& stats with tawsaminstion, orclative dmrboxguhon, oidation (dehydrovenation)
Rare (1:185,000), autosomal recessive (AR) dlsorder most cases are heterozygotes
L IRIT}

Partial or complete deficiency in branched-chain a-keto acid dehydrogenase
complex that decarboxylates Leu, Ile, and Val

Branched-chain amino acids are an important energy source in times of metabolic |/
need "

Accumulation in the blood causes a toxic effect that interferes with brain functions.

Signs and symptoms: feeding problems, vomiting, dehydration, severe metabolic acidosis, and a
characteristic maple syrup odor to the urine.

If untreated, MSUD leads to mental retardation, physical disabilities, and even death.
Screening and diagnosis: prenatal diagnosis and neonatal screening are available.

Treatment: a synthetic formula that contains limited amounts of Leu, Ile, and Val to provide the branched- |
chain amino acids necessary for normal growth and development without producing toxic levels ™™ by diche

Early diagnosis and lifelong dietary treatment is essential for child normal development.

Telegraph.co.uk



