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FIGURE 18.9 » Comparison of the state of reduction of carbon atoms in biomolecules:
—CHs— (fars) = —CHOH— (carbohvdrates) == —C=0 {carbonyls) = —COOH (car-
boxyls) =00, (carbon dioxide, the final product of catabolism].
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El piruvato formado por la glicolisis en el citoplasma ingresa
a la mitocondria en dénde sufre una descarboxilacion

oxidativa. .
plruvato
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Hans Krebs, en 1937 propuso la existencia del
ciclo del acido citrico basado en varios
descubrimientos previos.
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Complejo multienzimatico
PIRUVATO DESHIDROGENASA
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Piruvato Deshidrogenasa:

un complejo multienzimatico

(a) 0.65 ;.Lm
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TABLE 17.2 Citric acid cycle

AG of
Prosthetic
Step Reaction Enzyme group Type* kcal mol~! kJ mol~!
1 Acetyl CoA + oxaloacetate + H,O —— Citrate synthase a _75 _31.4
citrate + CoA + HT
2a  Citrate == cis-aconitate + H,O Aconitase Fe-5 b +2.0 +8.4
2b  cis-Aconitate + H,O —= 1socitrate Aconitase Fe-S C 0.5 21
3 Isocitrate + NAD ™ Isocitrate d+e ~2.0 8.4
a-ketoglutarate + CO, + NADH  dehydrogenase
4 a-Ketoglutarate + NAD™T + CoA a-Ketoglutarate  Lipoic acid, d+e _79 ~30.1
succinyl CoA + CO, + NADH dehydrogenase = FAD, TPP
complex
5  Succinyl CoA + P, + GDP = Succinyl CoA f 0.8 33
succinate + GTP + CoA  synthetase
6 Succinate + FAD (enzyme-bound) Succinate FAD, Fe-S e 0 0
fumarate + FADH, (enzyme-bound)  dehydrogenase
7 Fumarate + H,O == L-malate Fumarase c 0.9 ~3.8
8  L-Malate + NAD™ Malate e +71 +29.7
oxaloacetate + NADH + H* dehydrogenase

*Reaction type: (a) condensation; (b) dehydration; (¢) hydration; (d) decarboxylation;
(e) oxidation; (f) substrate-level phosphorylation.




Reaccion Global del Ciclo de Krebs

Acetil-CoA + 3NAD* + FAD + GDP + P, + 2H.,0O

l

CoA + 2CO, + 3NADH + FADH, + GTP + 2H*



Regulacion del Ciclo de Krebs

La velocidad del C.K. debe ajustarse de
acuerdo a las necesidades de ATP de la célula



Relacidon de concentraciones en condicion:

En reposo Alta actividad
[INAD*]
Baja [NAD"] Alta [NAD"]
[NADH]
[FAD]
Baja [FAD] Alta [FAD]
[FADH,]
[ADP] _
Baja [ADP] Alta [ADP]
[ATP]

El CK se inhibe El CK se activa




Puntos de

regulacion de FPate

tipo alostérico

=

Acetyl CoA
Oxalo- ‘\
’acetate Citrate
Malate ‘
t Isocitrate

Fumarate -

, /

Succinate o-Ketoglutarate

\
| Succinyl )\\

CoA



Pyruvate

. O ATP, acetyl CoA
P!ruvato I and NADH
Deshidrogenasa
Acetyl CoA
Oxalo- ‘\
’acetate Citrate
Malate ‘
t Isocitrate
Fumarate

e —

f )

Succinate o-Ketoglutarate

\
Succinyl )\\

CoA



Pyruvate

_L_ O ATP, acetyl CoA

I and NADH

Acetyl CoA
’a e Citrate
Malate ‘ Isocitrato
t Isocitrat Deshidrogenasa
Fumarate © ATP and

t T@ i

Succinate o-Ketoglutarate

\
Succinyl )\\

CoA



Pyruvate

L O©ATP, acetyl CoA

l and NADH

Acetyl CoA
Oxalo- \\
’a s Citrate
Malate ‘
f Isocitrate
Fumarate . ©OATP and
——— NADH
% I® e
a-cetoglutarato

Succinate :
\ o-Ketoglutarate | peshidrogenasa

Succinyl )\\@ ATP, succinyl
CoA CoA, and .
NADH



Piruvato

Deshidrogenasa

Pyruvate

— ., —_ ©OATP, acetyl CoA
l and NADH
Acetyl CoA
;1 cekate Citrate
Malate ‘ Isocitrato
t Isocitrat Deshidrogenasa
Fumarate © ATP and
=—— NADH
‘ 1 @ ADP
' a-cetoglutarato
Succinate -
o-Ketoglutarate | Deshidrogenasa

\

NS
Succinyl )\

CoA

& ATP, succinyl

CoA, and
NADH




Funciones biosintéticas

del
Ciclo de Krebs
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El Ciclo de Krebs es
ANFIBOLICO



Recuperacion de
Intermediarios del Ciclo de
Krebs

Reacciones Anapleroticas
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Reacciones Anapleroticas

Tissue(sorganism(s)

Reaction

Piruvato carboxilasa
Pyruvate + HCO5; + ATP — oxaloacetate + ADF + P,

PEP carboxiquinasa
Phosphoenolpyruvate + CO, + GDP = pxaloacetate + GTP
PEP carboxilasa
Phosphoenolpyruvate + HCO; ' oxaloacetate + P,
Enzima malica

Pyruvate + HCO; + NAD{PIH malate + NAD(F)

Liver, kKidney
Heart, skeletal muscle
Higher plants, yeast, bacteria

Widely distributed
in eukaryotes
and prokaryotes
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