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Introducao

» Biosfera rica em N,

> Microrganismos reduzem N, formando NH;

> Plantas e microrganismos absorvem NH; e NO;~ para
sintese de biomoléculas

- Animais dependem da dieta

- Sintese e degradacdo: concentracao constante

- Meia-vida



Hemoglobina falciforme 12 min
Ornitina descarboxilase 12 min
PEP carboxikinase 5 h
Glucokinase 1,25 d
Acetil CoA carboxilase 2 d
Alanina transaminase 2,5d
Aldolase 5d
Citocromo ¢ 6,3 d
Lactato desidrogenase 6 d

Hemoglobina 120 d



Introducao

» Geracdo de energia metabdlica
- Oxidacao em 3 situacoes
- Renovacado proteica: aa liberado desnecessario para sintese de
proteina
- Dieta rica em proteina

- Fome ou diabete mellitus: CHO nao disponivel ou nao utilizado

de forma correta

- Perda de grupo amino, formacao de x-ketoacido



Intracellular protein Grupo acido terminal

COC-
Grupo + I
: amino H N—
Dietary protein -y }m-m md\s Im—)  terninal l \ carbono o
NH, Ciirbién shialotonia Cade:.a lateral
Biosynthesis of amino acids, / _
nucleotides, and biological amines f
Carbamoy] phosphate a-Keto acids

arginino-
Urea succinate CO, + H,0
cycle shunt of i ATP

citrie acid
cyele

&

/ Oxaloacetate
Urea
(nitrogen excretion product) l
Glucose
(synthesized in

gluconeogenesis)




Degradacao de aminoacidos

» Varias vias de oxidacao: cadeias laterais com

estrutura diversa

- Remocao do grupo amino e oxidacao da cadeia

carbonica

- Grupo amino: ureéia
> Cadeia carbonica: intermediarios do metabolismo
de carboidratos e lipideos



Cellular protein
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]:lml'.nl‘.-ill R E‘
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Remocao do grupo amino

» Aminoacido + x-cetoglutarato — «-cetoacido + glutamato

» Aminotransferases:
il i » o—cetoglutarato: aceptor do grupo amino
|

AminHoécido

» Oxaloacetato: menor afinidade
a-Cetoacido

>_< » Qualquer aa como doador do grupo amino

i A
C CH,—NH3
H
N o= s 2 » Alanina +x-cetoglutarato —
H H
Piridoxal-fosfato Piridoxamina-fosfato

piruvato + glutamato

5 » Alanina aminotransferase
“ooc—CHz—CHz—(::—COO” 'OOC—CHQ—CHE—g—COO“

Glutamato a-Cetoglutarato



Formacao de aspartato e/ou
amonia

» Glutamato
- Nova transaminacao

Glutamato + OAA — Aspartato + x-cetoglutarato
- Aspartato aminotransferase

- Deaminacao
- Enzima especifica para glutamato

Glutamato

desidr -
Glutamato + NAD" + HyQ «——822=

a—Cetoglutarato + NADH + H™ + NHjy



: ADP
| |
| |
£00" o C0O-
. NAD(P)" ¢+ 4 NAD(PH + H™
H,N—C—H i
l X® | x
CHy, + 1,0 = ~O8 7 . CH, <+ NH;
| clutamate dehydrogenase |
(leE (|3Hg
CoOO~ COO~

Glutamate a-Ketoglutarate



Aminoacido a-Cetoglutarato

Aspartato
T Oxaloacetato
. G «-Cetoglutarato Gluconeogénese
a-Cetoacido Glutamato J — ou Ciclo de Krebs
GD

NAD™ (P) + HyO

NAD(P)H + H*

+
NH,




» Transaminacao particular
Asparagina

(0]

o

(0]

o

(0]

o

(0]

o

(0]

Glicina

Glutamina

Histidina
Lisina
Metionina
Prolina
Serina
Treonina

Lisina
Prolina

Histidina

Glicina
Metionina
Serina
Treonina

Alanina
Arginina
Asparagina
Aspartato
Cisteina
Fenilalanina

Glutamina
Isoleucina
Leucina
Tirosina
Triptofano
Valina

\

o - Glutamato

—> —> NH;

UREIA

-
/
/
v GD T
A
~a

Aspartato




Transporte de NH,*

» NH,* produzido em outros tecidos deve ser
transportado para o figado via composto nao
toxico

Glutamato + NH,;* + ATP — Glutamina + ADP + Pi + H*

No figado: glutaminase

Glutamina + H,O — Glutamato + NH,*



Glutamina transporta amonia na
corrente sanguinea

I_"EH:%
OOC —CHe— CHe— iIZ-H—G{JG
L -Glutamate
. — ATP
» Amonia altamente toxica *il’?t’f‘l'l“‘jk»@p
- Conversao a composto nao o o g
toxico para transporte de Sl B e =
tecidos extra-hepaticos para B B
figado ou rins nheiase [
o I~'~IH:3
. Ve \C—CHg—CHg—CH—CDD_
- Excesso de glutamina é HoN
transportado para figado e it
rl ns glutaminase Lﬁ‘ Hz0O

{liver |.
mitochondrial l\“"-—- NH,4 ¥ » Urea

2, -
>C— CHy— CHg — CH— COO
(5]
L-Glutamate



Alanina transporta amonia dos

musculos para o figado

» Ciclo glucose-alanina

- Grupo amino é coletado na forma
de glutamato por transaminacao

- Glutamato transfere grupo amino
para piruvato formando alanina

Muscle

protein
Amino acids
NH.
Glucose e Pyruvate
A glycolysis Glutamate
alanine
aminotransferase
Alanine  @-Ketoglutarate
r
Blood Blood
glucose alanine
a
r
Alanine
a-Ketoglutarate
alanine
aminotransferasc
5 Glutamate
Glucose <=———Pyruvate
gluconeo-
renesis

NH.

Urea



Aminoacido a-Cetoglutarato

Aspartato
T Oxaloacetato
j -
_— Gluconeogénese
a-Cetoacido Glutamato aeGelaglitaralo—s - "< | e Krebs
GD

NAD™ (P) + HyO

NAD(P)H + H*




Ciclo da ureéia

» Grupo amino convertido a um unico produto de
excrecao
- AmoOnia: amonoteélicos
- Uréia: ureotélicos
> Ac. Urico: uricotélicos

N L
Aquaticos Amonia
Terrestres
Aves e repteis Ac. Urico Pouca agua; embrido dentro de ovo
Mamiferos Uréia
Anfibios Amonia Girino

Uréia Fase adulta



Sintese de ureia

1. Carbamoil fosfato sintetase
Ornitina transcarbamoilase
Arginino succinato sintetase

Arginino succinato liase

uvlr b W N

. Arginase

- B
2ATP
1
2ADP+P,+2H’

[
HN—C—0—F)
CARBAMOIL-FOSFATO

L_z’
ORNITINA CITRULINA

4 2
P 8
NH, MITOCONDRIA k'Y Hrr —C—NH,
| :
((|3H2)3 (?H;h
HC—NH HC—NH
| . | ’
CcOO” COO”
ORNITINA
ATP
AMP + PP,

((I:Hz 3
H(I:—rQH3

coo
ARGININA

F o
HN |C—NH:. HN—C—N—
| } I H

(CH,),

4 i i
HC—NH,
|
COO"
ARGININOSSUCCINATO
C|DOO"
g
(IIH
CcOoO™

FUMARATO



NHj
+ HN=C—NH—(CHy)3—CH—COO"
I:IH;; 0 . Tqua (]) (CHg)y
- N -
R—CH—COO /C—CHg—Cﬂz—CH—COO_ | ~
Amino acids HyN T 0=}|=-—0 NH,
transamination to (fr 0 N “
i -ketoglutarate R | <’ | B
extrahepatic PP CHy p
) . .
NHS Glutamate 4— Alanine (from muscle) tissues) . NN
& H H
00C—CHy—CHy—CH—CO0™ THS H i
- Citrullyl-AMP
C 1 CHy—CH—E00 OH intermediate -
Y toso
-
Aspartate NHj3
]
G . ~00C—CHg—CH—COO
utamine
i | AMP
glutaminase —C— — 3
. e G n"
“ — 2ADP + P, ccinate
9 i % +
== O '[ 3 Carbamoyl @ I lea
Oxaloacetate Jlutama —_— % s phosphate "00C—CHy—CH—NH—C—NH—(CHp)s— CH—CO0
SRR l‘: ;‘1[: ?l:]t? j::: dehydrogenase phosphate ? || @
Aspartate aKeto- synthetase I HyN—C—0—P—0O Fumarate
1 : . | “00C— CH=CH—C00
| g glutarate npigochondrial 0
“00C—CHy—CH—C00™ matrix
I f?m3
0 HoN—C—NH—(CHp)3— CH—CO0™
;
i
T i HsN— (CHp)g— CH—CO0"
@ of the
urea cycle
y Urea



Fumarate Argini: Lrea

Malate
NAD'
MADH
Oxaloacetate Arginino- Uren
succinate cycle Ornithine
Aspartate-
:ﬁlﬁlﬂ; Aspa itrulline ' Cyvtosol
shunt of
citrie acid _ _ N
eyele o e wfﬂl
a-Ketoglutarate Carbamaoyl
Glutamate phosphate
Mitochondrial
matrix




Regulacao

» Dieta rica em proteina ou jejum

prolongado ; 600
. ~ . CH, e + H.N—C—H
- Maior producao de uréia Ssood  dm
. ~ . . celyl-Co | Glutamate
- Maior producdo de enzimas do ciclo ™" ¢
da uréia no figado WPV
ynthasze
l\w CoA-SH
~ 7 . ) ) CO0
» Regulacao alosteérica Crt i
- Carbamoil-fosfato sintetase ativada I
por N-acetilglutamato oo
N-Acetylglutamate
- Sintese de novo de arginina
2ATP . ZADP + | L B 0}
HCO, + NHS HIE::;—:%; ;.--I-.F-:.::I-.-;-uh-: HZN—Ilﬁl.‘—l’.J—Il-ll’—{}
aynthetase O

Carbamoyl phosphate



Rotas de degradacao de aminoacidos

Leucine ; Arginine
Lysine fi= Glutamine
Phenylalanine e Histidine
Tryptophan Glutamate Proline
Tyrosine 3
[Eﬂ'l:it]'ﬁ.t’l:_" f'(']{et-ug]ut-ﬂrﬂte ]$I:ZJ|PLJE5I'LE'
o 4 Methionine
L Threonineg
g Valine
Acetoacetyl-CoA . Citrie kY aline
Citrats aeid E Succinyl-CoA
‘ﬁ‘} cycle
oy »
Acetyl-CoA Sugcinate
i Oxaloscetats Fumarats ; eny alanine
— yrosine
Malate 45
Pyruvate
Alanine
Cysteine
lzoleucine Glyrine
Leugine Serine Asparagine
Tryptophan | Tryptophan | | Aspartate




Cadeia carbonica

x—-cetoacido: oxidacao por vias proprias de
acordo com a cadeia carbonica
> Piruvato
- Acetil-CoA
- Intermediarios do ciclo de Krebs
- Oxaloacetato
- x-cetoglutarato
- Succnicil-CoA
- Fumarato
» Destino de acordo com estado fisiologico
- Oxidacao via ciclo de Krebs
- Gluconeogénese
- Conversao TAG

v



Ala
Cys
Gly
Ser
Thr
Trp

» Piruvato

Asn
Asp

Asp

Tyr

— Oxaloacetato

FPhe — Fumarato

|

Acetil-CoA =

lle
Leu
Lys
Phe
Thr
Trp
Tyr

a-Cetoglutarato =

4

Arg
His
Glin
Glu
Pro

\Succinil-CoA -

lle
Met
Thr
Val




Grupo 1. Conversao a piruvato

TRIPTOFANO (C,,)

CISTEINA (Cs)

=l ALANINA (C
R N

Formato 3(302 Acetoacetil-Co (04) Alanina transaminase

\

50

Piruvato (C,)

SERINA (Cj)

e

Succinil-CoA (C,) = TREONINA (C,) \‘ = GLICINA (CE)T— CO,
Acetil-CoA(C,) C



Grupo 2. Conversao a OAA

asparaginase

Asparagina

N

NH;

Hidrolise

COO
+
HN—C—H
CH

COO™

Aspartato

Glutamato

a-Celoqutary

Transaminacao

o

COO™

|
£=p
|
CH,

oD

Oxaloacetato



Grupo 3. Conversao a Fumarato

ASPARTATO (C,)

Ciclo
da
Uréia

|

R % >  Fumarato (C,)

CO, Acetoacetato (C,)

FENILALANINA (Cg) ———— TIROSINA (Gg)




TSP

~ |

TREONINA C4'—'\_—’ Propionil-CoA (C,
: ’Coz e Acetoacetato
1/002 Acetil-CoA
(grupo 6)

2C0,

Succinil-CoA (C,)

» Catabolismo de AA ramificados nao ocorre no figado
» Transaminacao catalisada pela mesma enzima

- Transaminase de aminoacidos ramificados
» Oxidacao

- Desidrogenase de x-cetoacidos ramificados



Grupo 5. Conversao a x-cetoglutarato

GLUTAMINA (C.) . ~
\ Transaminacao

PROLINA (C,) \. a-Cetoacido 5minoe’1cido
GLUTAMATO (C.) \ : a-Cetoglutarato (C;)
ARGININA (C,) il -
Uréia (C,) Nk

Desaminacdo oxidativa

HISTIDINA (C,) G




Grupo 6. Conversao a Acetil-CoA

FENILALANINA (C,)— TIROSINA (C,) \ \ »  Acetoacetato (C,)
Fumarato(C,) CO,

Formato  Alanina(C,) 3C0O,
TRIPTOFANO (C,,) ) j /‘
e Acetoacetil-CoA (Cy) LEUCINA (CG)
LISINA (C) \
2C0,
CO, Propionil-CoA (C,)
ISOLEUCINA (Cy)
. Acetil-CoA (C,)
TREONINA (C,) \

Glicina (C,)



Leucine
Lysine
Fhenvlalanine
Tryptophan
Tyrosine

|

Keloneg
bodies

g Isncitrate
i *‘

Acetoacetyl-Cod

k|

Acetyl-Cod

Citrate

»

Citric
acid
cycle

Chealoa u&tatﬂ

Malate

Pyruvate
r Y
Alaning
Cysteine
Isnlencing Glyeine
Leucine Berine
Tryptophan

Asparaging

Tryptophan  Aspartate

7

Glutamate

\,

a-Ketoglutarate

s

p

Succinyl-Col

Suceinate

Fumarate

o]

y/
- Gluense

i :
Glutaming
Histidine
FProline

Tsuleucing
Mathiu{liuﬂ

Valine

Phenylalanine
Tyrosine




Tabela 11.3 = Aminoacidos glicogénicos e cetogénicos

ot

Glicogénicos Cetogénicos Glicogénicos e cetogénicos
Alanina Leucina Fenilalanina
Arginina Lisina Isoleucina
Asparagina Tirosina
Aspartato Treonina
Glicina Triptofano
Cisteina

Glutamato

Glutamina

Histidina

Metionina

Prolina

Serina

Valina




Sintese de aminoacidos

» Sintese proteica: 20 aminoacidos

- Nao existe armazenamento de aa

- Aminoacidos essenciais

- Metabolitos intermediarios: esqueleto carbono

> Glutamato ou glutamina: fonte de N

- Excecao da tirosina



Gluecose

Glucose 6-phosphate

L

i

3-Phosphoglycerate =« Serine

v

: Glycine
Phosphoenolpyruvate Cysteine

Alanine
Tryptophan ‘ . l
Phenylalmmie| Pyruvate s Valine

Tryosine _ Leucine

Gxa]uacetate a-Ketoglutarate

~ Aspartate vlummam

Asparagine
Methionine G m’ﬂ]‘;ﬂ

Threonine
Lysine
~ Isoleucine

Arginine



Sintese de aminoacidos

NH,
NH; %

1 | «-Cetoglutarato k Glu \ » Ornitina dCICTO,." Arg
a Uréia
Pro/
GIn

\ » ASDL—D Asn

2 | Oxaloacetato

Glu
3 Piruvato \ » Ala
Cy
Glu
N )" o
4 | 3-Fosfoglicerato » Ser
Met>\ Cys
(S)
O,

5| Phe \ » Tyr




Grupo 1. Glutamato, glutamina,
prolina e arginina

NH,
NH:— y Gin
a-Cetoglutarato \ » Glu » Ornitina %” Arg
\ a Uréia
/ Pro/

NADPH

Glutamato

desidrogenas
Glutamato[ft NAD" + HyO «——222

a—Cetoglutarato + NADH + H™ + NH3

Glutamato + NH,® + ATP —|Glutamina/+ ADP + Pi + H*




AR
NHg
i . i HN=—C—NH —(CHy)y—CH—C00
- N ! o}
R—CH—COO /C—CHg—Cﬂz—CH—COO_ | -
Amino acids HyN Elidaming 0=*|"_0 NH,
transamination to (fr 0 N N
¥ -ketoglutarate . | <’ | B
extrahepatic PP. CHy o p
; . .
NHS Glutamate 4— Alanine (from muscle) tissues) ° N
“00C—CHy—CHy—CH—CO0™ NH; H g H H
| . Citrullyl-AMP
CH3—CH—COO0 OH intermidiate —
Cytosol
+
Aspartate NHj3
]
~00C—CHg—CH—COO"
Glutamine
| AMP
glutaminase
. are ny
2ADP + P; ccinate
HCOg3 i + 5
= e —O—000 NH.
oL ==k Carbamoyl @ Il - |2
xaloace —CHy—CH— NH—C— NH— (CHy)3— CH—
Oxaloacetate v phosphate 00C—CHy—CH—NH—C—NH—(CHp)3— CH—CO0
aspartate glutamate crln h’u}‘?nv 0
B e dehydrogenase phosphate I || @
‘IE;;};;;;E; —— synthetase I HyN—C—0—P—0O Fumarate
1 : : | “00C— CH=CH—C00
| g glutarate Mitochondrial 0
“00C—CHz—CH—C00" matrix
I Ny
0 HoN—C—NH—(CHp)3— CH—CO0™

To step H3N —(CHg)g— CH—COO
@ of the
1
urea cycle oy



» Reducao complexa de
glutamato

» Eliminacao de H,O
resulta em composto
ciclico

U‘. ?H:!
/\(‘- CHy=CHy—CH=—CO0

Glutamate
; ATP
glutamate kinase
= ATIP
t‘:l N[[,
. |
NL—CH—CH—CH—C00 ~-Glutamyl
B phosphate
NADKPIH) + H'
glutamate
dehydrogenase | nampr
v P
5] 1;“'[
;C—t‘H._,—C‘H._,—L‘H—L"DG
H p (lutamate y-semialdehyde
nonenzymalic
HaC—CHa
H—t, . UH—C00
N s-Pyrroline-5-carboxylate
(PaC)
pyrroline carboxvlate MADKEIH o+ B
reductase
» NATKP)

gy 0 —CH,
¢ . OH—C00

)
a
\_‘Nv,.-'

H H,

Proline




a-Cetoglutarato

<|:oo— Glute@o_/
C=0
| »

THZ Aspartato transaminase
cog
Oxaloacetato
Glutamina Glutamato
- -
. C{C’D ATP  AMP+PR
H.N—C—H '
' | \
(|:H3 Asparagina-sintetase
C
o
O O

Aspartato

Grupo 2. Aspartato e asparagina

COO~
H;N—C—H
CH,

61010

Aspartato

COO

mN—?—H
I=*
|5
A
O NH,
Asparagina




Grupo 3. Alanina

Cl.‘OO C|700
) - —C -
C|OO 0_‘|: cl'oo‘ H3N—{|Z‘—I—I
B — ~ T ina
H;N (l‘ H . Cl H, - ransaminase e (I_ ) {l?Hz
5 leHz CH; THE
COO™ S
Alanina a-Cetoglutarato Pk Edisradts
(Aminoacido) (a-Cetoacido)

(a-Cetoacido) (Aminoacido)



Grupo 4. Serina, glicina, cisteina

- Glutamato

COO™ NADH C 00~ a-Cetoglutarato COO™ P, COO™

| . % . | -
H—clf—OH \ b C‘ OH = H3N—C|‘—I-I = H;I\'—(f—H

CH,OPO;3 c H,0PO; CH,0PO3 CIH

OH
3-Fosfoglicerato 3-Fosfo- 3-Fosfosserina Serina
hidroxipiruvato

Piridoxal-P &

COO™

I
+H3N—(|3—H

H

Glicina

glicina

sintase

CO,| + NH;




H
HS—CH,—CH,—C—CO0™

Homocisteina

Serina

Piridoxal-F
H,O

H
S—CH,—CH,—C—CO0~
L g
. NH,
CH,—C—C00~
|
NH3

Cistationina

Cisteina

Wi Via de degradacao da metionina

I
HyC—CH,—C—CO0™

a-Cetobutirato




Grupo 5. Tirosina

H
|
HZN%NIN\C%
I
H—N C—CH—CH—CH,
~e N7 I NADP+
I | H OH OH
(i"Hz 0] H
H —C|? —NH3 Tetraidrobiopterina
Coo™
Fenialsiiiia fenilalanina hidroxilase diidropteridina redutase
H,0 b
OH |
N N
HNY ~j: \?Hz NADPH + H*
H—N C—CH—CH—CH
NS 3
~e N7l
I H OH OH
CH, o]
|
H—C—NH} Diidrobiopterina
|
CoO

Tirosina



ISP

Doencas hereditarias do metabolismo |

» Genes recessivos

» Atividade enzimatica alterada ou ausente
- Acumulo de metabdlito ou excrecao
- Reflexo em todo o metabolismo: integracao



Some Human Genetic Disorders Affecting Amino Acid Catabolism

Medical condition

Approximate incidence
(per 100,000 births)

Defective process

Defective enzyme

Symptoms and effects

Albinism

Alkaptonuria

Argininemia
Argininosuccinic
acidemia

Carbamoyl phosphate
synthetase |
deficiency

Homocystinuria

Maple syrup urine
disease (branched-
chain ketoaciduria)

Methylmalonic
acidemia

Phenylketonuria

3

0.4

<0.5
1.5

>0.5

0.5

0.4

<0.5

Melanin synthesis
from tyrosine

Tyrosine degradation
Urea synthesis
Urea synthesis

Urea synthesis

Methionine degradation

Isoleucine, leucine, and
valine degradation

Conversion of propionyl-
CoA to succinyl-CoA

Conversion of phenyl-
alanine to tyrosine

Tyrosine 3-mono-
oxygenase (tyrosinase)

Homogentisate
1,2-dioxygenase

Arginase
Argininosuccinate lyase

Carbamoyl phosphate
synthetase |

Cystathionine 3-synthase

Branched-chain «-keto
acid dehydrogenase
complex

Methylmalonyl-CoA
mutase

Phenylalanine hydroxylase

Lack of pigmentation;
white hair, pink skin

Dark pigment in urine;
|late-developing
arthritis

Mental retardation

Vomiting, convulsions

Lethargy, convulsions,
early death

Faulty bone develop-
ment, mental
retardation

Vomiting, convulsions,
mental retardation,
early death

Vomiting, convulsions,
mental retardation,
early death

Neonatal vomiting;
mental retardation






DETERMINAGOES
PKU, Cromatografia de Aminoacidos
Hbf, HbA, HbA2, HbS, HbC, HbE, HbD, e outras

TSHe TS4
17-OH-Progesterona

IRT

DOENGAS TIPOS DE TESTE
Fenilcetonria e outras F—
aminoacidopatias

Anemia Falciforme e outras
Hemoglobinopatias

02lisvda
oavidwy

Hipotireodismo Congénito

Hiperplasia Adrenal Congénita

Fibrose Cistica

Galactose e Galactose-1-Fosfato

Atividade da Biotinidase

IgM anti-Toxoplasma gondii

Atividade da Glicose-6-Fosfato Desidrogenase
IgM anti-Treponema pallidum

IgM anti-Citomegalovirus

Anticorpos totais anti Trypanqsuma;;gmg‘i

IgM anti-virus da Rubéola




Fenilcetonuria

» 1: 12 mil

» Fenilalanina hidroxilase ou diidropteridina
redutase

H
|
HZN%NIN\CH"
I
H—N —CH—CH—
=0 N/? (|:H (|:H . NADP+
I | H OH OH
CH, 0 H
@ 18
H—C|?—NH§ : Tetraidrobiopterina
Coo™
Fenilalanina | fenilalanina hidroxilase | |_diidropteridina redutase |
H,O H
OH |
N N
HNY i \?Hz NADPH + H*
H—N C—CH—CH—CH
et 3
~e N
I H OH OH
CH, o]
|
H—C—NH} Diidrobiopterina
|
CoO

Tirosina



T N
|
Q CH,—C—C00" %. HO@ CH,—C—C00"
| l
.
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Teste do pezinho
Dieta com o minimo de fenilalanina até 7 anos




Doencas hereditarias: ciclo da uréia

» Hiperamonemia: coma e morte

» Dieta pobre em proteina ou substituicao de aa
essenciais por seus x-cetoacidos

NH; + CO,

Hiperamonemia congénita — tipo |
{carbamoil-fosfato sintetase)

| Carbamoil-fosfato |

Hiperamonemia congénita — tipo Il
(ornitina transcarbammlasa)

arglnlnossuccmato sintetase)

Arginemia
(arginase)

Argmma | Argininossuccinato

Aciduria argininossuccinica
{argmmossuccmazo liase)
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