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ORAL CAVITY AND ESOPHAGUS

M: swallowing, chewing

S: saliva (salivary glands), lipase
D: carbolvdrates, fats (minimal)
A:none

STOMACH

M: peristaltic mixing and propulsion

S: HCl (parietal cells); pepsinogan and gastric lipase
(chief cells); mucus and HCO3~ (surface mucous cells);
gastrin (G cells); histamine (ECL cells)

[ prateins, fats

A lipid-soluble substances such as alcohol and aspirin

SMALL INTESTINE

M: mixing and propulsion primarily by segmentation;
enzymes; HCO5~ and enzymes {pancreas); bile (liver);
5t mucus (goblet cells); harmones: CCK, secretin, GIP,
and other hormones
D: carbohydrates, fats, polypeptides, nucleic acids
A: peptides by active transport; amino acids, glucoss,
and fructose by secondary active transport;
fats by simple diffusion; water by osmosis; ions,
minerals, and vitamins by active transport

LARGE INTESTINE

M: segmental mixing; mass movement for propulsion
S: mucus {goblet cells)

[ none (except by bacteria)

A: lons, water, minerals, vitamins produced by bacteria
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Digestion y: Absorcion Intestino Delgado

Initintion of inestinal digestive phase

Rapid digestion
) and absorption of
[~ Jeunum  macronutrients—
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Proteinas

H de Carbono

Typical daily inputs
Food and dirink 20L
Saliva 15L
Gastric juica 25L
Bila 1.5L
Pancraatic julcs 250
Total 10.0L

Narrmal function

Volume
absorbed

— |

jejunum

Small intestine

Aeum

Aumento del contenido de
agua de las deposiciones, con
aumento de frecuencia de
evacuacion




Typical daily inuts
20L
15L
25L
15L

Pancreatic juice  2.5L

Upper Tract

Total 10.0L

A B
Marmal function 1oL Small intestinal dystunction

Volume Volume

Small Intestine

Typical daily inputs .
20L
& Diarrea

Pancroatic juice  2.5L
Total 10.0L

B [
Small intestinal dysfunction 1oL Colonic dyslunction

Volume Volume Volume
absorbed - absodned - absarbed

Upper Tract

Small intestine

Dianea: Principales Mecanismos

e Diarrea Secretora

e Diarrea Osmética

e Aumento de Motilidad
e Mixtos

Mecanismos de Diarrea

10.000 ml

10.000 ml 10.000 ml

N ¥

b
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100ml 10.000m! 1000ml
CONDICION DIARREA DIARREA

NORMAL SECRETORA OSMOTICA




Mecanismos de Diarrea Secretora

10.000 ml 10.000 ml 10.000 ml

|

1000ml 1000mi 1000ml

< superficie absorcion > secrecion

Caracteristicas de la Diarrea Secretora

e Deposiciones voluminosas y acuosas
e Gap osmético ausente o reducido

e pH deposiciones cercano a 7

e Usualmente persiste a pesar de ayuno

e Generalmente no hay pus, sangre o
grasas en las deposiciones

Mecanismos de Diarrea Secretora

e Reduccién de la superficie de la mucosa

e Inflamacion y Enfermedades infiltrativas

e Ausencia de mecanismos de transporte ionico
e Toxinas Bacterianas

e Secretagogos Luminales

e Secretagogos Circulantes

e Drogas o Farmacos

e Alteraciones de la circulacion

e Alteraciones de regulacion nerviosa
e Mecanismos mixtos o complejos

Mecanismos de Diarrea Osmotica

10.000 ml

Particulas no digeribles (e]. laxantes,
celulosa, otros)

Déficit de enzimas pancreaticas (g
Insuf. funcidn exocrina pancreatica)

Déficit de enzimas del enterocito
(ej Dafio de microvellosidades o déficit
selectivo de enzimas)

1000ml

DIARREA
OSMOTICA




Caleulo de Gap Osmotico

Bl Unmeasured
osmoles

Bl HCO5"
EC
K+

B Mt

Secretory diarrhea Osmotic diarrhea

Osmotic gap 290 - 290 -
2 x ([Mat] + [KH])=10 2 x ([Na*] + [K+])=230

Diarrea Osmotica
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Current Medicine

Diarrea osmotica vs secretora

Caracteristica m Secretora

Efecto del ayuno Diarrea disminuye Diarrea continua
pH fecal A menudo ¥ Normal
Osmolaridad fecal 330 290

Electrolitos fecales:
Na*
K+
(INa*] + [K*])x2
Gap osmatico

Causas de Diarrea por alimentos

Closiridium perfringens

Salmonella

Campylobacter

Other bacteria

Chemical

Miscellansous

Staphylococcus
aureus




Infecciones agudas- Diarrea

Bacterias
Virus
Nifos: Rotavirus, Adenovirus
Adultos: Parvovirus, Astrovirus, Adenovirus

Protozoos
Giardia lamblia
Entamoeba histolytica
Cryptosporidium
Isospora
Microsporidium

Dianrea infecciosa inflamatoria vs no inflamatoria

Caracteristica D. Inflamatoria D. No inflamatoria

Deposiciones
Leucocitos: (+) ()
Sangre: (+) ()
Volumen: Poco Gran volumen, acuosa
Presentacion Clinica Dolor abdominal, Nauseas vomitos(x)
CEG, Fiebre Dolor abdominal(x)

Agentes infecciosos: higella, Salmonella, Virus, Vibrio del célera, Giardia,
Amebiasis, Campylobacter, E. coli enterotoxigenica
Yersinia, E. coli EP, otros
Clostridium difficile

Intestino afectado: Colon Intestino delgado

Estudio Diagnéstico: Necesario En caso de deshidratacion
0 CEG

Relacion/Huesped - Bacterias en infeccion intestinal

FACTORES DE DEFENSA DEL HUESPED

elnespecificos
e Acidez gastrica
e Motilidad intestinal
e Flora intestinal normal

eoEspecificos

e Sistema inmune de la mucosa
e Presencia o ausencia de receptores para bacterias o toxinas

FACTORES DE AGRESION DE LAS BACTERIAS

Movilidad

Enzimas Mucoliticas
Factores de Adhesion
Elaboracién de Enterotoxinas
Capacidad para invadir
Quimiotaxis

Diarrea por Enterotoxina

Ingestion of Ingestion of
toxin organisms

Colonization of bowel
Toxin elaboration

Toxin binding to enterocyte receptors

Intracellular mediator
¥

Targets for intracellular
mediators (eg, protein kinases)

Alteration of transport
proteins and ien channels




Dianiea por Toxima del Colera

Subepithelial
space and
lamina propria

Lumen Enterocyte Subepithelial
Na* space
Glucose
V. Cholera
Adenylate
Cholera cyclase
toxin
+ cAMP
HCO3

@ Curment Medicine
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Eschericia coli:
Toxina

Lumen

BEM

Cytoplasm

Guanylin

STa %
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Salmonella

| Ingestion of organisms ]

Caolonization of lower intestine,
both fleum and cecum

Shiguella

Ingestion of Shigela crganisms

/ A\

Cellular invasion Toxin elaboration

Mucosal invasion
Cytotoxin

| Acute inflammation + ulcerafion | Intracellular
loxin elaboration

? T Prostaglandin synthesis
? Enterctoxins
Cytokine production

A%
| Activation of adenyl cyclase |

T Cyclic adenosine
monophosphate

Fluid secretion, in
large and small bowels
¥

)

Internalization
(Receptor-mediated endocylosis)

Inhibition of protein synthesis
(605 ribosomal subunit)

§

AT

Cell injury and death




Shiguella en el colon
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Dano de la mucosa por Rotavirus

Villus

Viral
[Ca™] replication
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Mucosal
cl PGE,
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e 1 Blood
volume
Crypt | vip
Vascular
dilation ENS
l VIP
Primary and secondary -
diarrheal signals

Nutrientes

Nutrient composition

Macronutrients

Carbohydrates
400

Ingestion per day, g Ingestion per day, kcal

B

Micronutrients
vitamins, minerals, trace elements (Intake ug to mg)




Absorcion Intestinal normal

Fatty acids

{€HO> Carbohydrates

@ Amino acids
(”,9 Water

@ Cations

© Anions
4 Bile acid

Shon-chain
fatty acids

:Q@){)Typical flow

rate (L/24h)

Malabsorcion Intestinal; Clasificacion

Malabsorcion

Sintomas

Malabsorcion

Pérdida de peso
Esteatorrea

Diarrea

Meteorismo

Anemia

Edema

Tetania

Osteoporosis
Intolerancia a la leche
Diatesis hemorragica

Calorias

Grasas

Ac grasos hidroxilados, Ac Biliares
Hidratos de Carbono

Fe, Ac. Fdélico, Vit. B,,

Proteinas

Ca, Mg

Ca, proteinas

Lactosa

Vit K

Luminal

Mucosa

Postmucosa

-Gastrectomia
-Insuf. pancreatica
-Enf. Hepatobiliar
-Sobrecrecimiento
bacteriano
-Transito intestinal
acelerado

-Déficit de enz. del
enterocito

-Sd. intestino corto
-Malnutricién prolongada
-Enf. Celiaca

-Enteritis por radiacién
-Isquemia mesentérica
-Linfoma

-Otros: Infecciones parasitarias
Enf Whipple,Enteritis eosinofilica
Sprue tropical

-Linfangectasia
congenita o
secundaria

Malabsoercion
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Enfermedad Celiaca en yeyuno

3 meses despues de dieta sin gluten

Immune Effectors

Immune Suppressors

Antigenic stimuli
= digtary
= microbial

elL-1 *L-12
elL-2 * TNFa
cIL-6

Proinflammatory cytokines:

Anti-inflammatory dietary
components:
« antioxidants
~omega-3-fatty acids

Anti-inflammatory cytokines:

Crohn's disease

Inflammatory
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Lactose




Diarrea: diferenciacion inicial de su causa

Fever

Severe abdominal pain
Bloody stool
Tenesmus

Watery, noninflammatory

Symptomatic therapy only Symptomatic therapy while
pursuing work-up

Self-limited Dehydration
or > 2 weeks

Stool culture

Fecal leukocytes
Fecal occult blood test
Ova and parasite examination
C. difficile toxin
(if on antibiotics within 6 weeks)
Possible sigmoidoscopy

Specilic therapy,
as indicated




