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TABLE 15.5 Types of chemical reactions in metabolism

Type of reaction

Description

Oxidation-reduction
Ligation requiring ATP cleavage

Electron transfer

Formation of covalent bonds (i.e., carbon-carbon bonds)

Isomerization Rearrangement of atoms to form isomers

Giroup transfer Transfer of a functional group from one molecule to another
Hydrolytic Cleavage of bonds by the addition of water

Carbon bond cl means  Two subs

product or vice versa. When

yielding
otherdunhydmlysnc(axldzhm 140 o0 i e ol el et

tipos de regulacion enzimatica

1)control allosterico

2)isoenzimas

3)modificacion covalente reversible
4)activacion proteolitica

5)cantidad de enzima presente

Vitaminas B

TABLE 15.3 The B vitamins
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Typical reaction Consequences of
Vitamin Coenzyme type deficiency
Thiamine (B,) jamine Aldehyde transfer  Beriberi (weight loss,
pyrophosphate heart problems,
neurological dysfunction)
Riboflavin (B,) Flavin adenine Oxidation-reduction Cheliosis and angular
dinucleotide (FAD) stomatitis (lesions of the
‘mouth), dermatitis
Pyridoxine (B,) Pyridoxal phosphate ~ Group transfer toor  Depression, confusion,
om amino acids convulsions
Nicotinic acid Nicotinamide adenine Oxidation-reduction Pellagra (dermatitis,
(niacin) (B;) dinucleotide (NAD ) depression, diarrhea)
Pantothenic acid (By) Coenzyme A Acyl-group transfer Hypertension
Biotin (B;) Biotin-lysine ATP-dependent ~ Rash about the
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, §'-Deoxyadenosyl  Transfer of methyl  Anemia, pernicious
cobalamin groups; anemia, methylmalonic
intramolecular aci
rearrangements
Vitaminas
TABLE 15.4 Noncoenzyme vitamins
Vitamin Function Deficiency
A Roles in vision, growth, Night blindness, cornea
reproduction ge, damage to respiratory
and gastrointestinal tract
C (ascorbicacid)  Antioxidant Scurvy (swollen and bleeding
o, ol el b
D Regulation of calcium Rickets (chl]dmn) skeletal deformities,
and phosphate metabolism impaired
Osmumalana (aduh.s) soft, bending
E Antioxidant me in muscles and nerves (rare)
K Blood lati ubdermal

transportadores de electrones

TABLE 15.2 Some activated carriers in metabolism

Gluconeogenesis

‘TABLE 16,6 Reactions of gluconeogenesis

sep Resction
T Py + GO, £ ATP + H,0——> onalosceate + ADP 4 7, = 2H°
2 Oslocette + GTP e phosphoxnalpyrvat + GDP + CO,
5 Phosphocnolpyruvate + H,0 — 2 phosphoglycrste
4 2 Phosphonlyceie — 3 phoshoshycee
$ 3 Moo+ ATD o 1 baphaponea - AP
G +NAD* £
b st~ b shosh
5 6 bisphosphte
9 Fructoe 1 bisphosphate + H.O ——» rucoss b phoephate + P,
10 Frucose b phosphste —= g1

phosphate
" Glucose 6 phosphte + 1,0 ——> + glocose + P,

Carrier molecule in activated form Group carried Vitamin precursor

ATP Phosphoryl

NADH and NADPH Electrons Nicotinate (niacin)
(vitamin B.

FADH, Electrons Riboflavin (vitamin B,)

FMNH, Electrons Riboflavin (vitamin B,)

Coenzyme A Acyl Pantothenate (vitamin B)

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 ciclo de urea
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TABLE 21.2 Glycogen-storage diseases 0, co0 s Lo

“coc ¢ 1

Glycogen an an
Type Defective enzyme Organ afected i the affected organ toer oo
0 lucos &-phosphatase  Liverand kidney ",/ oosceste oo\
Von Gierke ortrs e e oo
o <\ N

n Allorgans 000
nt Musclesnd liver v
Cori [
v Branching enzyme. Live and spleen
Andeasen (14 at6)
v [C—— Musle
MeAndle
v Phosphorylase Liver
Hers
Vi Phosphofructokinase Muscle
it Phosphorylase insse Liver
Now

pentosas fosfato

TABLE 20.3 Pentoss phosphate pathway

Reaction Eoryme
Cridive phase
Glucoe -phosphate + NADP* —> 6-phosphoplucono-8-lactone + NADPH + H* Glcose 6 hospbatedebydrogensse
6 Phosphoshocono-blacone + H,0—> 6 phosphoghoconse + H' Lactone B
& Phosphoslocomte + NADP? —> ribulos 5 hosphstc + CO, + NADPH + 1+ & Phosphogiconte dekyrogense :
. PADRs . [ o
Ribulose 5 hisphate < ribse  phosphatc Phosphopentoss ismerse
Ribulose 5-phosphate = xlulose 5 phosphate Phoaphopentoe cpimerse P e
Xolukose 5 hosphate + ebos - — —— s [
-phosphate + lycoraldehyde - phosphte
Sedoheptulose 7-phosphate + elycerkdehyde -phosphate —= Trnsabdlase
o - phosphate + o -phospatc

Xyluloe 5phosphate + erythrose 4-phosphate — e
fructose - phosphte + glyceraldehyce 3 phosphate

pasos en sintesis de Amino Acidos
integracion de esqueletos de amino acidos

1) debe haber nitrogeno reactivo NH3->NH4

Glucose

- — 2) esqueletos carbonados (de glicolisis, ciclo de krebs, & pentosas
N Ew’g ey fosfato)
~

Phosphoenl-  PYrIvate, [
e

=/~ w o :
= f \ Principales formas de fijacion de nitrogeno
A

¥
rws:ﬂ,_ s 1) rhizobium 60%
2) Fritz Haber 15%

componentes etc

‘TABLE 18.2 Components of the mitochondial lectron-transport chain

TR e
o — s hacen fijacion de nitrogeno (N2->NH3).
s a e
son anaerobicos y simbioticos con plantas
[e— o o
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complejo fijador de nitrogeno biosintesis de purimidinas
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TABLE 22.2 Principal reactions in fatty acid syrithesis in bacteria

Step Reaction Enzyme

ESENC'ALEA NO ESENC'ALES l Aty GoA + HCO; + ATP— malony] Co + ADP + 7, 117 “Acety Coh carbony o
2 Acetyl CoA + ACP == acetyl ACP + CoA Acetyl transacylase
3 Ml o + ACP — o ACP 1 Col T
| e AP+ ey ACP— scomctol ACP + ACP €O Pt
- . s At ACP+ NADPIL ¢ 11 e b ACP + NADP*  Ketomo oo
histidina alanina . 0 Hdmtuty ACP = cokonyl ACP + 0 S
: Crntm ACP - NADPLI = 11— byl AP 1 NADP ——

isoleucina arginina

leucina asparagina o :
oxidacion acidos grasos

lysina aspartato

TABLE 22.4 Principal reactions infatty acid oxidation
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‘TABLE 26.4 Properties of plasma lipoproteins
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TABLE 27.2 Gastrointastinal
that reguiate food intake
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i £
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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

h )

Increase in food intake

(B) Increase in fat cell mass

\

Increase in leptin expression

Increase in leptin action in hypothalamus

» )

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

A 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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