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Permite conocer las características propias y el funcionamiento de los
microorganismos:

Diagnóstico de enfermedades infecciosas. Por ejemplo a través de
actividades metabólicas específicas.

Tratamiento de enfermedades infecciosas. Por ejemplo, identificando el
modo de acción de antibióticos.

Patogenicidad. Conocer y comprender los mecanismos de daño.

Fisiología bacteriana
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Requerimientos para el metabolismo

Físicos
pH
Temperatura
Tensión de oxígeno
Presión osmó6ca

Correcto funcionamiento de las enzimas bacterianas

Químicos
Macronutrientes: Son requeridos en gran cantidad. Ej.: Carbono, Nitrógeno,
Hidrógeno, Oxígeno, Fósforo, Azufre, Potasio, Magnesio, Calcio, Sodio y Fierro

Micronutrientes: Son requeridos en pequeña cantidad. Ej.: Cromo, Cobalto,
Cobre, Manganeso, Molibdeno, Níquel, Selenio, Tungsteno, Vanadio y Zinc



Metabolismo bacteriano

Fuente de Energía
(productos químicos, luz)

Productos finales

catabolismo
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Catabolismo

ì Glicólisis o glucólisis.

ì Ciclo de Krebs o ácidos 
tricarboxílicos (ATC).

ì Sistema de transporte de 
electrones o Fosforilación
Oxidativa.

ì Fermentación: Láctica y 
alcohólica.

Ácidos, gas, NH3, indol, 
mercaptanos, etc

productos finales 

Responsables del daño 
que observamos en 

algunos tejidos



Catabolismo

Fermentación 
anaeróbica

Glucosa Glicólisis Ácido Pirúvico
(piruvato)

Respiración 
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CO2 + H2O
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oxidativa
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Piruvato

Lactato

lactato 
deshidrogenasa

F. Alcohólica

Piruvato
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Diversidad Catabólica
Las bacterias pueden generar energía por métodos
distintos a la fermentación y la respiración aeróbica:

• Respiración anaeróbica
• Quimiolitotrofía
• Fototrofía



Clasificación según aceptor final de 
electrones

Respiración anaeróbica

Bacterias anaerobias: Aceptor final de
electrones en la cadena transportadora es
una molécula inorgánica diferente al O2
(NO3-, Fe+3, SO4

2-, CO3
2-).



Formas tóxicas del oxígeno



Enzimas detoxificantes de ROS



Clasificación según tolerancia al oxígeno

21 % O2 5 % CO2

0 % O20,5 % O2

Crecen con o sin O2



Clasificación según fuente de energía

Fuente de E

Todos los 
organismos

Quimiotrofos

Fototrofos Luz solar

Compuestos químicos

Cianobacteria

Salmonella

La gran mayoría de las bacterias de interés clínico son quimiotrofas



Formación de cadenas nutricionales bacterianas
Oral Microbiology
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Antagonistic interactions
Antagonism is a major contributing factor in deter-
mining the composition of microbial ecosystems 
such as dental plaque (Table 5.9). The production of  
antagonistic compounds (such as bacteriocins 
or bacteriocin-like substances, BLIS) can give an 
organism a competitive advantage when interact-
ing with other microbes. Bacteriocins are relatively 
high molecular weight proteins that can inhibit the 
growth of related bacteria while the producer strains 
are resistant to the action of the bacteriocins they 
produce. Bacteriocins are produced by most species 
of oral streptococci (e.g. mutacin by S. mutans and 
sanguicin by S. sanguinis), as well as by C. matruchotii, 
black-pigmented anaerobes, and A. actinomycetem-
comitans; in contrast, Actinomyces species are not gen-
erally bacteriocinogenic. Although bacteriocins are 
usually limited in their spectrum of activity, many 
of the streptococcal bacteriocins are broad spec-
trum, inhibiting species belonging to Gram positive 
(including Actinomyces) and Gram negative  genera. 
The production of bacteriocins may give strains a 
competitive advantage during colonization.

Other inhibitory factors produced by plaque bac-
teria include organic acids, hydrogen peroxide, and 
enzymes. The production of hydrogen peroxide by 
members of the mitis-group of streptococci has been 

proposed as a mechanism whereby the numbers of 
periodontal pathogens are reduced in plaque to lev-
els at which they are incapable of initiating disease. 
Some periodontal pathogens (e.g. A. actinomycetem-
comitans) produce factors inhibitory to oral strepto-
cocci, so that certain periodontal diseases (Ch. 6) 
might result from an ecological imbalance between 
dynamically-interacting groups of bacteria. The low 
pH generated from carbohydrate metabolism is 
also inhibitory to many plaque species, particularly 
Gram negative organisms and to some streptococci 
associated with sound enamel. The production of 
antagonistic factors will not necessarily lead to the 
complete exclusion of sensitive species. As discussed 
previously, the presence of distinct microhabitats 
within a biofilm such as plaque enables bacteria to 
survive under conditions that would be incompat-
ible to them in a homogeneous environment.

Antagonism will also be a mechanism whereby 
exogenous (allochthonous) species are prevented 
from colonizing the oral cavity. For example, some 
S. salivarius strains produce an inhibitor (enocin 
or salivaricin) active against Lancefield Group A 
streptococci (S. pyogenes). Bacteriocin-producing 
strains may prevent colonization of the mouth 
by this pathogen in a manner similar to that 
proposed for streptococci in the pharynx. It has 
been claimed that S. salivarius is more  frequently  
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Fig. 5.15 Some potential nutritional interactions (food chains) among plaque bacteria.



Resumen Catabolismo
Obtención de Energía

Glicólisis
Ciclo de Krebs

Sistema de transporte de electrones

Tolerancia al O2
Anaerobios estrictas
Anaerobios moderadas
Anaerobios aerotolerantes Microaerófilicos
Anaerobios facultativas
Aerobios estrictas

Fermentaciones:
Ø láctica
Ø alcohólica

Fuente de Energía
Quimiotróficos 

Fototróficos
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