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Gastrointestinal tract
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nutrient absorption, 

storage and 
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Start of food 
decomposition 

Stores 
undigested 

food remains

Chemical digestion and 
absorption of proteins, 
fats and carbohydrates

Lubricates 
and 

facilitates 
food 

passage

S

Mu

M

SML

EC

S

Mu

M

SML

EC



Nervous and hormonal regulation

Enteric 

nervous 

system

Mucosa

Submucosa

Músculo circular

Plexo mientérico

Músculo longitudinal

Serosa

Epitelio

Plexo submucoso

Intrisic miogénic Activity  

Optimize digestion and absorption Motility

Neurotransmiters and hormones in GIT

ACh

Histamine, subtanse P, neurokinin A, colecistoquinin,…

Neuropeptides (VIP, PACAP,…)

*  Motility control

 Involved in transporting water and electrolytes

 Liberated in vague afferences

 Receptors in fish

Contráctil tone



Serotonin (5HT)

Enzime TPH limitant step

 

¿Melatonin?

5HIAA inactive metabolit 

Functions

•Cyclic motility pattern modulator

• Mammals

• ¿Fishes?

• Stimulates electrolyte and mucus secretion

Intestinal Serotonin

 Mammals: enterocromafin cells (EC)

 Release in response to mechanical / 

chemical stimuli of food.
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Melatonin levels in intestinal tissues and bile
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Tissue distribution
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E5-HT5-HT

Histological evidences
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Intestinal melatonin contents increase at the end of the 

light phase and in the middle of the night 
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time
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AANAT and HIOMT enzyme expression show 

clear daily fluctuations peaking at night



Tryptophan increases melatonin production on trout intestine in vitro

In fish, recent studies have shown that L-tryptophan (L-trp) increases the production of 
melatonin in vivo and in vitro in trout intestinal tissues.
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Highly lipophilic character

Cuantification:

RIA

Cromatography

ELISA

Melatonin (N-acetil-5metoxitriptamina)

• In vertebrates melatonin is a signal of the circadian

clock that carries photoperiodic information to the

organism by means of a rhythmic pattern that is key

for the temporal adjustment of physiological processe

MEL
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Indolic Metabolism in pineal organ. Melatonin syntesis



Melatonin in the TGI: presence, origin and distribution

Levels described in sturgeon, carp and trout

Recent in vitro studies have demonstrated their local production in TGI

Presence of aanat2 expression in trout; Variations between layers (mucosa, wall) and tissues.

Presence of expression aanat1, aanat2 and hiomt in carpin.

• First Detections (70s)

• Local and independent synthesis: pinealectomy

Presence of crucial enzymes in the synthesis process

•Variations between species and intestinal region

Teleost

Mammals

Regulación
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Melatonin intestinal receptors

• Teleost:

MT1 (sole)

 Pharmacological evidence (Trout, Carpín)

Funciones en el TGI Motilidad

Mamíferos

Peces

Actividad digestiva

Radicales libres

• Mammals:   

 Found in intestinal mucosa and villi

Depending on the intestinal region

MT1 (mucosa, submucosa); MT2 (mucosa, muscular layer)




