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These reactions occur primarily in the ljver and kidney. They provide a keto acids that can enter the central pathway of energy metabolism and ammonia, which is a source
of nitrogen in urea synthesis.
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The glutamine synthase reaction

strongly favors glutamine synthesis.
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The glutaminase reaction proceeds es-

sentially Irreversibly in the direction of glutamate and
NH,* formation. Note that the am/de nitrogen, not the
0-amino nitrogen, Is removed.

Clialiglall (aes (amy o (Sl () (el glall-

Orialigla adasd 51 Ui gal

25 a5 salS Jsall (8 L gV 2 a0



g madl La pcddly L ga¥) 0y ) Al dg g g Adis ) Citay 1Ll

_\.@_Lqual';f\g(_g'ﬂ\Jﬁ\&g&xweﬂ\g@yﬁﬂod\ﬁjd\;é

Sllgins L sa¥1 adl 3Y Zall dnudl (8 (585 (A el slal) )l
Geall 2 g gall Gl U gla 1S L) (laea (ML 5 el glad) aes

PVENP

0090 Jara (add I (a5 el Usla Sl & padi 1 5o
= S

dauac (al el dsne I ellh gag s 84S g allall Jaaas Jull
Sh b la AS Ul e aiay (52l GABA Ui 4nyis



urea synthesis :L_gdl il

urea synthesis L il Gk =Y
L sa¥) (e by sall aaiiall da 6l LSl AKT) e

M\UAMM\Q\#



co, /A\ NH,*
5 +
CO, + NH, N,
Urea C\=O
CARBAMOYL NH H,O
2Mg-ATP PHOSPHATE % S ,IqH3+
SYNTHASE I @ C=NH
N-Acetyl- + Apa
glutamate O CIHzNHa ARGINASE Csz—NH
(sz Clin
2Mg-ADP + Pj Sz Sz
H—C|>—NH3+ H—(I3—NH3+
COO~ COO™
Y L-Ornithine L-Arginin o
o o HC—COO
I T = 2
sty —C-0—-0 ORNITHINE @ OOF(ilmi:ate
Carbamoyl o) TRANSCARBAMOYLASE
hosphate ARGININOSUCCINASE
pose P, &y |
NH, NH Coo~
©=0 <|:-NH-§-(I:H
CHp—NH CHz—NH CH>
CHy CHo CcoO~
CH, {3) CH» Argininosuccinate
I |
- -
B _CI:" ik ARGININOSUCCINIC ACID H_?—NH3
COO~ SYNTHASE COO~

L=-Citrulline

Mg-ATP AMP + Mg-PP;

C|OO_

L-Aspartate




Lol Gt Al (a pe ) 281 (8 Coany )5l aual o
(Jsdl 5 a2l &

SISV Gl al) sl (B SN adand g3 jaT 5 a2l paiy
Lol 23 A Jall (A L) sl 21 A e SaBY
(Js) A a5 pall



AlA) @b g Oma g Al jilaa
Body Nitrogen utilization

10908 (S amidd) Cpa g ) JA

o123l i 5 50 5alS g g it gy -

Gilalaal) § o Ja20) oyt gl YT a6 s 4 =Y

CPT PP PR NSV IPWEN g PRPRENE) gt PET.QEESVE N g ISP
Ol ssladl 5 e W) La 3N Sl 5

O 580 ol iy U5 0l U uric acid < sl aes —urea by sl
Gl ysm — Ose xS o Giladu — o o 4xiaal (aleal) —

ATP — -Claias ju g

rAda) gy acdd) G a9 il 7 A g
uric acid — Ls 4 e Jall -)
Y LAY fie Jaaly — dsacad <l jac + 3l 2

LssS 13l =Y




(o g il o) Jaal)

g A G s i) (e ard) (83 galall s s i) G Al tade juay
(sl WS sl

213l 8 3 alall a5 il .

min sl e o

Jsdl b 8l il :

abaa) e 4re ol Olalia¥) Clas =Y 4ddl Gllee =) 6 S 4raal al o
4 sl el

YA Y s .

S s gl 5 saill Al ye 8 JukaW) e Bakaiy 1a sall s g i) Gl Saal) e
a5 e S

gl g 4 yall g 4pdadll ¢ g OV o Bakaty 1 Qllll a5 330 ) Jaall e
e 8 sl




Aria) palead g KU Il juas

(s SN JSell) andans 5 sl il e 5S35 el de ganall & 335 J8 Jelas
Jsati Y o &l o o S N Ja® =Y 5l CO2 and H20 48 1) 0S5 - W jiena
Aatal aalaal) ) 4aild

DA daia) Adlide dgdan s gl Gl e VY e O 4D (alea) Jlas

o (4 S0 4l
— ) S i — oy gl ST - a5 i g — 4 S il — i 0

D)) e (aleal) st Sy oy e el g i sl 5f — <l a5

i oS gla adiaal Galeal )

i 3S 4gial aleal -Y



(CESGai) [ Nonessentia)



oJ.».'a\A.Aj\O
DJM.DMJM“

A saal) Al Sal) s Gl day e
DX BENE



i) abaadll A 50 1) Adadaad] (ha (3 985 Agaan g Apea] LS a

Ala -
Cye Arg

oty His
Hyp a-Ketoglutarate |-— Glutamate —

Gin
o Pro
Thr 8
e
Leu lle

Trp Citrate Succinyl-CoA Met
Pyruvate Citrate Val

/ cycle

Acetyl-CoA

1.

Acetoacetyl-CoA

/—Tﬁ Oxaloacetate Fumarate Tyr
Phe

Leu, Lys, o =
Phe, Trp, 1‘
Tyr Aspartate -«—— Asn

Figure 30-7. Amphibolicintermediates formed from the carbon skeletons
of amino acids.
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Figure 30-73. Alternative pathways of phenylala-
nine catabolism in phenylketonuria. The reactions also
occur in normal liver tissue but are of minor signifi-
cance.
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Urine from a patient
with alkaptonuria

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
surface, due to the
oxidation of homogenisic
acid.

Dense, black pigmnt poited >
on the intervertebral disks of '
the vertebrae.

Figure 20.22

A patient with alkaptonuria.
A. Urine. B. Vertebrae.
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Patient with oculocutaneous
albinism, showing blond hair and
white eyebrows and lashes.
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Figure30-15. Catabollsm of L-tryptophan. (PLP, pyridoxal phosphate.)
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