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reacciones de enzimas Glicolisis

TABLE 15.5 Types of chemical reactions in metabolism

Type of reaction Description
Oxidation-reduction Electron transfer Clucose
Ligation requiring ATP cleavage  Formation of covalent bonds (i, carbon-carbon bonds) n
Isomerization Rearrangement of atoms to form isomers commpe
Giroup transfer Transfer of a functional group from one molecule to another HO
Hydrolytic Cleavage of bonds by the addition of water Glocose s phosphate
Carbon bond cl ey oy E— v )
other than hydrolysis fediren 10 OO h i e ol e et Phosphogucose
Fructose 6-phosphate

Fructose.
1, 6bisphosphatase._

HO
Fructose 1,6-bisphosphate

=
ﬁr

tipos de regulacion enzimatica

e

1)control allosterico Tempute e
3-phosphate
H ; /‘"’"N | pap
2)isoenzimas o ot
1,0PO52- dehydrogenase ||\ napy
e . . 1,3-Bisphosphoglycerate
3)moadificacion covalente reversible o
Phusl?:::g:yewale [
4)activacion proteolitica S hosphogycete
. . Phosphoglycerate |
5)cantidad de enzima presente e |
2x 2-Phosphoglycerate
e e[
Vitaminas B
Phosphoenolpyruvate
Phossh ! | _» GDP, CO,
TABLE 15.3 The B vitamins carboxykinase ( o
Typical reaction Consequences of [ Some amino acids |-t Oxaloacetate
Vitamin Coenzyme type deficiency | oper,
Pyruvate
Thiamine (B,) Thiamine Aldehyde transfer  Beriberi (weight loss, cabonase N Are, Hoos _o
pyrophosphate heart problems, ~ " o-j‘\ o
neurological dysfunction) e . - pynvate 1=
Riboflavin (B,) Flavin adening Oxidation-reduction Cheliosis and angular ‘|:N
dmucleotn‘le (FAD) stomatitis (lesions of the o
mouth), dermatitis
Pyridoxine (B,) Pyridoxal phosphate ~ Giroup transfer toor  Depression, confusion,
rom amino acids convulsions
Nicotinic acid Nicotinamide adenine  Oxidation-reduction Pellagra (dermatitis,
(niacin) (B;) dinucleotide (NAD*) depression, diarrhea)
Pantothenic acid (B;) Coenzyme A Acyl-group transfer Hypertension .
Biotin (B,) Biotin-lysine ATP-dependent Rash about the reQUIac'(’n de glucosa
adducts (biocytin) carboxylationand  eyebrows, muscle
carboxyl-group pain, fatigue (rare)
transfer
Folic acid (B,) Tetrahydrofolate Transfer of one- Anemia, neural -tube
carbon components;  defects in development
thymine synthesis
By, 5"-Deoxyadenosyl Transfer of methyl  Anemia, pernicious
cobalamin groups; anemia, methylmalonic
intramolecular audom
z J—
F268P (D)
AMP (D) O F268P
A QO 1 6 bephosphatase | © AMP
Citrate O @ Citrate
(NS}

Vitaminas

TABLE 15.4 Noncoenzyme vitamins

Onop
Vitamin Function Deficiency F1680®
A Roles in vision, growth, Night blindness, cornea AP O Oxaloacetate
reproduction ge, damage to respiratory Alanine O
and gastrointestinal tract cbomyase
C (ascorbicacid)  Antioxidant Scurvy (swollen and bleeding )
gums, subdermal hemorrhaging) (@ Acetyl CoA
D Regulation of calcium Rickets (chl]dmn) skeletal deformities, © nop
and phosphate metabolism ~ impaired
Osmumalana (adulc.s) soft, bending
E Antioxidant L«xnms in muscles and nerves (rare)
K Blood coagulati ubdermal

Gluconeogenesis

‘TABLE 16.6 Reactions of gluconeogenesis

transportadores de electrones - =

[ Dyruvate + CO, + ATP + H,0— oxaloacetate + ADP 4 D, = 2H°
2 Onaloacetate + GTP <= phosphoenalpyruvate + GDP + GO,

3 oty 1 40— phopbcc

4 2 Phosphoglycerate =—=
s
6

TABLE 15.2 Some activated carriers in metabolism

5 Phoaphogycnte +

s wwwymm + ADP

+NAD 47,
Carrier molecule in activated form Group carried Vitamin precursor 0 G % L P
9 Frntoe 1.6 bisphephate .0 > fructoe 6 pherpbate 1 ,
ATP Phosphoryl 107 Fracose . phonphte = gt
NADH and NADPH Electrons Nicotinate (niacin) 1t Gl bomphue IO + dhume v By
(vitamin B;)
FADH, Electrons Riboflavin (vitamin B,)
FMNH, Electrons Riboflavin (vitamin B,)
Coenzyme A Acyl Pantothenate (vitamin By)
Lipoamide Acyl
Thiamine pyrophosphate Aldehyde Thiamine (vitamin B,)
Biotin co, Biotin (vitamin B,)
Tetrahydrofolate One-carbon units Folate (vitamin B,)
S-Adenosylmethionine Methyl
Uridine diphosphate glucose Glucose
E— - .
Nucleoside triphosphates Nucleotides
Note: Many of the activated carri derived fr
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oxidacion y reduccion

TABLE 18.1 Standard reduction potentials of some reactions

Onidant Reductant " £V
Suncioate + GO, e Ketoghtarate 2 BT
2 060
Foredosin oidized) Fenedoin redced) 1 053
e 2 —0n2
NAD* NADH + 11° 2 -0
NADP* NADPH + 1 2 -n
Lipose (oidined) Lipote(rduced) 2 )
) Glutathione redoced) 2 -0z
FAD FADH, p o
Ethanol 2 e
Lactate 2 019
i, 2 000!
Sucinaie b 003
Crtochomeb (+2) i 007
Ascorbue 2 005
dict) Ubiquinone e 2 010
Crochromec (+2) ' 02

i

2

Fe(+2)
o
reduction poenial 1 7.
e pril acion whkin s O+ ¢ educant

enfermedades de almacenamiento de glucosa

TABLE 21.2 Glycogen-storage diseases

Glycogen
i the affected organ

Type Defective enzyme Organ afected
T lucos b-phosphatise  LiverandKidoey  Tncressed amount;
Von Gierke ortre normal tructure
n Allorgans

nt Musclesnd liver

Cari

v Branching cnzyme. Live and spleen

Andersen (14> at6)

v [C—— Musele

McAudle

v Phosphorylase Liver

Hers

Vi Phosphofrucokinase Muscle

it Phosphorylase insse Liver

Now

pentosas fosfato

TABLE 20.3 Pentoss phosphate pathway

Reacion Enryme
ridative phase
Glcose 6 phosphate + NADP* —> actone + NADPH + ' Glcoss 6 phosphate dehydgensss
& Prosphogheonn  lactone + 1,0 — 6 phphodconse + H' Lacionase
6 Prosphosloconate + NADP? —> ribulos 5 hosphat + CO, + NADPH + 1+ [ ———
No Phse
Ribulose 5-phosphte === ribose 5-phosphate Phaosphopentose isomerase.
Ribuke 5 hosphate = syhose 5 phosphate Pheaphopentome cpimerse
Xoluloe -phorphate + ibose - — Trnsbtoase
T-phespbate-+ lycrldeyce 3 phosphate

Sedoheprloe 7 phoephate+ lycerkdeyde & phosphate — Transldose

oucon 6 phosphat + cytheose 4-phospbate.
Xolulose 5 hosphate + cythose 4 phosphate — fe—

fructose - phosphate + glyceraldehyce 3 phosphate

integracion de esqueletos de amino acidos

Leudne
Trosne

"}’J,ﬁ’.“m"i‘* TN ] /

Acelyl Con = Acetoacetyl CoA.

&=L
= \‘ -

=3 SR e Ghamie
Tiveonine poudn)
ysoin Polne

componentes etc

‘TABLE 18.2 Components of the mitochondial lectron-transport chain

Onidant o reductant

Enzyme Mass (kDa)  Subunits  Prostheticgroup  Malrixside  Membranecore  Cytoplasmicside

NADH-Quxidoreductase B W NADH Q@

Succnate-Q eductase 10 4 Sucinae Q

Qotochrome ¢ odoreductase 250 n Q Cytochrome.

Cytochrome coxidase 160 15 Cytochrome ¢
i Rex e, T 31 E Walker,

Q R iy 25253, 1992
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ciclo de urea
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TABLE 17.2 Givic acid cyclo

A
Prosther

S o T e

T

= s b ETTREY)

» rs [T

3 . E )

i T TR 71
D Tor

FAD,Fes . o o

pasos en sintesis de Amino Acidos

1) debe haber nitrogeno reactivo NH3->NH4

2) esqueletos carbonados (de glicolisis, ciclo de krebs, & pentosas
fosfato)

Principales formas de fijacion de nitrogeno

1) rhizobium 60%
2) Fritz Haber 15%
3) Rayos UV 25%

rhizobium

hacen fijacion de nitrogeno (N2->NH3).
son anaerobicos y simbioticos con plantas
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complejo fijador de nitrogeno biosintesis de purimidinas

Cheatography
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TABLE 22.2 Principal reactions in fatty acid synhesis in bacteria

Step Reaction Enzyme

ESENC'ALEA No ESENC'ALES T ‘Acxtyl CoA + HCO; + ATP — malony] Go + ADP + P, + H' Acetyl Coh carboryiase
2 Acetyl CoA + ACP == actyl ACP + CoA. Acetyl transacylase
f N1 Coh + ACT —— oI ACP + Cok Mo i
' Aol ACH Ach s Acr + o,
- . s Aoty ACD & NADFII+ 11 <1, sty ACP + NADP® B K et
histidina alanina . 0. Hydmgbutyes ACP e ctonylACP + H0 et
CrangIACP 3 NADFII+ 11— by ACP + NADP Enopedie

isoleucina arginina

leucina asparagina - .
oxidacion acidos grasos

lysina aspartato

TABLE 22.4 Principal reactions infatty acid oxidation

metionina cisteina i o e

T Tattyacd 7 Cah + ATP—— syl CaA + AMP £ PP, Ayl o syothetan ol caled Ftty
acd thiokinas and fatty ackd-CoA igase)®

. B “camnitine palmitoy| transferase)
fenylalanina glutamato T AN+ EFAD e It + EADH, A e et s
il trans-&”-Enoyl CoA + H,0 e=
|CoA hydrolyase)
. ' © G AP et A Tt
treonina glutamina o

triptofano glicina

valina prolina . :
lipoproteinas del plasma

serina

‘TABLE 26.4 Properties of plasma lipoproteins

‘Compositon (%)

tirosina P lpopecins Desiy (e ) Disnctcam)_ Aplpopin sl e TAG GE_ G PP
B R =% e
lipoprotein transport.

enefermedades de metabolismo de amino acidos T leias 1w n A e
T e e R

TABLE 23.4 Inborn srors o amino acid metabofism

l?m-e Enzyme deficiency.
e —— regulacion de apetito

TABLE 27.2 Gastrintastinal pepiides
that reguiate food intake

Appetite-suppressing signals
o £

Glcagonlike peptide 1

e
enzimas en sintesis de novo e
Py

Apolipoprotein A1V
TABLE 25.2 Tha nzymes of de novo purins synthesis Gasticnbibitry pepide
Step.

Appetite-enhancing peptides
Ghesin

Infortion rom M_H Sepanik cd_
Buvkimcal. Pyl Ml At of

i Nt 28 (e v, 2006)
Pz B2z
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efecto de leptina consumo de metabolitos

(A) Decrease in fat cell mass

Decrease in leptin expression

Decrease in leptin action in hypothalamus

o )

TABLE 27.5 Fuel metabolism in starvation

Amount formed or consumed
in 24 hours (grams)

Fuel exchanges and consumption 3d day 40th day
Fucl use by the brain
Glucose 100 40
Ketone bodies 50 100
All other use of glucose 50 40
Fuel mobilization
Adipose-tissue lipolysis 180 180
Muscle-protein degradation 75 2
Fuel output of the liver
Glucose 150 80
Ketone bodies 150 150

Activation of NPY and Inhibition of
AgRP-producing POMC-producing
neurons neurons
v v
Increase in NPY and Decrease
AgRP expression in MSH
and release expression

) o

Increase in food intake

(B) Increase in fat cell mass

v

Increase in leptin expression

Increase in leptin action in hypothalamus

o |

Inhibition of NPY Activation of
and AgRP-producing ~ POMC-producing
neurons neurons
\ \{
Decrease in NPY and Increase in
AgRP expression MSsH
and release expression

h | o

Decrease in food intake

reservas de metabolitos

TABLE 27.4 Fuel reserves in a typical 70-kg man

Available energy in kilojoules (kcal)

Organ Glucose or glycogen Triacylglycerols Mobilizable proteins
Blood 250 (60) 20 (45) 0 (0)
Liver 1700 (400) 2000 (450) 1700 (400)
Brain 30 (8) 0 (0) 0 (0)
Muscle 5000 (1200) 2000 (450) 100,000 (24,000)
Adipose tissue 330 (80) 560,000 (135,000) 170 (40)

Data from G. F. Cahill, Jr., Clin. Endocrinol. Metab. 5:398, 1976.
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