
 
 
 
 
 
 
 
 
 
 

Endocrine system 



Hormonal signalling 

   peptides and proteins     biogenic amines      steroids         other small           

                                                                                     hydrophobic molecules 



endocrine     paracrine 

autocrine 

Ways of  secretion 

synaptic 

              

              

              

              



Endocrine glands 
•pituitary gland (adenohypophysis + neurohypophysis) 

•pineal gland (corpus pineale, epiphysis) 

•thyroid gland 

•parathyroid glands 

•adrenal glands (cortex and medulla) 

•Langerhans’ islets of pancreas 

•endocrine cells in heart, kidneys, gonads, placenta 

•cells of DNES - difuse endocrine system (epithelium of digestive   

 and respiratory tracts) 

•endothelial cells, hepatocytes 



General schema 

•stroma – reticular connective tissue 

•parenchyme 

– trabecular epithelium (adenohypophysis,  

 parathyroid glands, adrenal glands, 

 Langerhans’ islets) 

– epithelium arranged in follicles (thyroid 

 gland) 

– specialized nerve tissue (neurohypophysis, 

 pineal gland) 



Pituitary gland 













Adenohypophysis – pars distalis 



Chromophobes 
Chromophils : acidophils/ basophils 





acidophilic 

cells 

 

 

STH 

GHRH 

          ghrelin 

somatostatin 

              NFB 
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TRH 

GnRH 

      estrogens 
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dopamin 
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cells 

 

 

TTH 

TRH 
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FSH / LH 

GnRH 

  FSH-activin 
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hormone          stimulation           inhibition        NFB = negative feedback 







Pars intermedia 



Pars tuberalis 



Neurohypofysa 







Pars nervosa 









Development of pituitary gland 



ectodermal origin 

neuroectodermal origin 





Adenohypophysis 

Rathke´s 
pouch - 
lumen 

Neurohypophysis 





Pineal gland (corpus pineale, 

epiphysis) 





brain sand 

acervulus cerebri  

corpora arenacea 







https://www.monaconatureencyclopedia.com/rhynchocephalia/?lang=en 
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Thyroid gland   









Thyrocytes- follicles 
Stroma: reticular connective tissue 







Active resorption of colloid 



hormones:  

T3 (triiodothyronine) 

T4 (thyroxine) 





Parafollicular (C) cells 

C -cells 





Parafollicular cells (C cells): produce 
calcitonin 



(Lateral lingual swelling) 

(Tuberculum 
impar) 

(hypobranchial) 

Development of thyroid gland 

Foramen caecum Foramen caecum 



 
 







Development 

of parathyroid 

glands 



Transporter for C cells (parafollicular 
cells) that are from neural crest 



Parathyroid glands (bodies) 







Parenchyma: cords of epithelial cells 
Stroma: reticular connective tissue 
+ fenestrated capillaries 





Principal (chief) cells 
- Granules with parathyroid hormone 





Oxyphil cells 
- often clustered 





Adrenal glands 





medulla 

cortex 

cortex 

medulla 

suprarenal 
vein 

medullary veins 



Cortex 

Medulla 





Zona glomerulosa 

Zona fasciculata (spongiosa) 

Zona reticularis 







Zona glomerulosa 
- mitosis 

Zona fasciculata (spongiosa) 

Capsula fibrosa 



Spongiocytes in zona fasciculata 



Zona reticularis 

Lipofuscin, apoptotic bodies 



Development of 

adrenal glands 





MEDULLA 

Medullary veins 



Chromaffin cells 
- Produce epinephrine and norepinehrine 
- Modified sympathetic postganglionic neurons 

Parasympathetic ganglion cells (neurons) 

Stroma: reticular connective tissue 
+ fenestrated capillaries and sinusoids 










