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Objective  
    Gain a greater appreciation of 

the diversity of functions of 
the endocrine system 

   Recognize different organs, 
unique features of organs, 
and cells that make the 
endocrine system 





Endocrine Organs 

 

Testis    adrenal gland 



Growth Hormone 



Dwarf 



Giant 



Giant 



Introduction  

Overview of endocrine system 

Definition of endocrine gland 
secretions (hormones) 

Physiological blood levels of 
hormones 

- Glucose 10 -2 molar 

- Steroid 10 -9 molar 

- Peptide 10 -12 molar 

Growth hormone (blood levels) 

- 10 -13 molar = Dwarf 

- 10 -11 molar = Giant 

Control of endocrine glands 



Endocrine System Overview 

Endocrine glands  • No ducts, highly vascularized, rich blood supply  

• Secretions (hormones) can be released directly into blood 

stream  

• Secretions can be stored in secretory granules 

• Secretions can be stored extracellularly (e.g., thyroid) 

Pituitary gland • Anterior pituitary = pars distalis or adenohypophysis 

• Ectoderm  

• Posterior pituitary = pars nervosa or neurohypophysis 

• Midbrain 

Thyroid gland • Lobules and   

• Colloid filled follicles (extracellular storage)  

Parathyroid gland 

 

• Capsule with septa  

• Cords of epithelial cells supported by reticular fibers 

Adrenal gland • Cortex  

• Zona glomerulosa = mineralocorticoids  

• Zona fasciculata = glucocorticoids 

• Zona reticularis = androgens 

• Medulla 

• Highly vascular, derived from neural crest 

Pineal body • Epiphysis cerebri 

• Capsule of pia mater  

• Lobules divided by capsule  

• Corpora arenacea = brain sand, pineal concretions that accumulate with 

age 

Pancreas • Both exocrine and endocrine 

• Endocrine portion = Islets of Langerhans 

• Alpha cells = glucagon 

• Beta = insulin 

• Delta = somatostatin 



Endocrine = internal secretion   

(without ducts and mostly from endoderm)  

 
Hormone = to arouse or to  set in motion 



ORIGIN AND DISTRIBUTION OF EPITHELIUM  

ECTODERM - EPIDERMIS OF SKIN AND EPITHELIUM OF CORNEA 
TOGETHER COVERS THE ENTIRE SURFACE OF THE BODY; 
SEBACEOUS AND MAMMARY GLANDS 

 

 

ENDODERM - ALIMENTARY TRACT, 

  LIVER, PANCREAS, GASTRIC  

 GLANDS, INTESTINAL GLANDS 

ENDOCRINE GLANDS - LOSE  

 CONNECTION WITH SURFACE 

 

 

MESODERM 

– ENDOTHELIUM - LINING OF BLOOD VESSELS 

– MESOTHELIUM - LINING SEROUS CAVITIES  

ECTODERM 

ENDODERM 

MESODERM 



ORIGIN 
 

ENDODERM –  

ENDOCRINE GLANDS - 
LOSE CONNECTION 
WITH SURFACE 

 

ENDODERM 



 Releases of Neurons 

 



Endocrine 



Autocrine 

 







 



Some hormone-induced cellular responses mediated 

by cyclic AMP 

Target tissue Hormone Major response 

Thyroid Thyroid-stimulating 
hormone (TSH) 

Thyroid hormone 
synthesis and secretion 

Adrenal cortex Adrenocorticotropic 
hormone (ACTH) 

Cortisol secretion 

Ovary Luteinizing hormone 
(LH) 

Progesterone secretion 

Muscle, liver Epinephrine Glycogen breakdown 

Bone Parathyroid hormone Bone resorption 

Heart Epinephrine Increase in heart rate and 
force of contraction 

Kidney Vasopressin Water resorption 

Fat Epinephrine, ACTH, 
glucagon, TSH 

Triglyceride breakdown 



 



 Pituitary Gland (Hypophysis) 

Produces 9 hormones 

Reciprocal relations to other 
endocrine organs 

Neural and vascular 
connection to brain 

Location is key position for 
interplay between 
nervous and endocrine 
systems and 
establishment of 
neuroendocrine system 



Pituitary Gland (Hypophysis) 

Adenohypophysis 

   

Neurohypophysis 

   



Pituitary Gland 

      Pars Distalis 

Adenohypophysis   Pars Tuberalis   

         Pars Intermedia 

      

     Pars Nervosa 

Neurohypophysis     (Processus Infundibuli) 

     Infundibulum 

      Infundibular Stem/Stalk 

      Median Eminence (of 
                  the tuber cinereum) 



Pituitary Gland Adenohypophysis Neurohypophysis 



3 divisions of the pituitary gland: 

1. Pars distalis 

2. Pars intermedia 

3. Pars nervosa 

 

79 

Pars  

distalis 

P
a
rs

 i
n
te

rm
e
d
ia

 

Pars  

nervosa 

Pars  

distalis 

Pars  

nervosa Pars distalis 

Pars intermedia 

Pars 

 intermedia 



Adenohypophysis 

Origin 

Divisions 

I. Pars distalis 

Ii. Pars tuberalis 

Iii. Pars intermedia 

 

Relation to hypothalamus 

Microscopic organization 

I. Chromophobe cells 

Ii. Chromophil cells 

1. Acidophils 

2. Basophils 



Development of the Adenohypophysis 

Origin 



http://php.med.unsw.edu.au/embryology/inde

x.php?title=Endocrine_System_Development 

Pituitary development 



• \ 

Connection with the 

 hypothalamus 



Pars Distalis 

 

Chromophobe cells 

Chromophil cells: 

  Acidophils 

 Basophils 



Pars Distalis 

 

Staining for different types of cells 



Pars  

Distalis 



Pars Distalis 

 



Pars Distalis 

 



Pars Distalis 



Pars 

 Distalis 



Variations in the Microvasculature 

Common:  

  Arteriole  Capillary  Venule 

 

Venous portal system: 

 Capillary  Portal vein  
Capillary   

 

Arterial portal system: 

 Capillary  Portal arteriole 
 Capillary  

 

Portal 

Vessel 

Portal system functions to 

create a local change in 

blood composition. 



Blood supply 
Venous portal system: 

 Capillary  portal vein  

   capillary 



Releasing hormones are collected in first capillary bed 

of venous portal system. 

 



Releasing hormones are distributed in second capillary 

bed of venous portal system. 

Second  

capillary 

network 

Into the first 

capillary 

   network 



Pituitary – organ interaction 

 



Pituitary – organ interaction 

 

Pituitary – organ interaction 





Neurohypophysis 

Origin 

Divisions 

I. Pars nervosa 

Ii. Infundibulum 

1) Stem/stalk 

2) Median eminence 

Relation to hypothalamus 

 Microscopic organization 

I. Secreting nerve cells 

Ii. Neurosecretory granules 

Iii. Herring bodies 

Iv. Pituicytes 



Slide 73: Pituitary (early carcinoma in posterior lobe)  

Pars nervosa 

Pars distalis 

Pars intermedia 

Infundibular stalk 

Carcinoma 



Pars Nervosa 
 

Pars  

Intermedia 
      

 

Pars Distalis 



Pars Nervosa 
 

Pars  

Intermedia 
      

 

Pars Distalis 



Herring Bodies  in the Pars Nervosa 

 

HERRING BODIES 



Herring Bodies 

 



Herring Bodies 



Herring Bodies 

  in the 

 Pars Nervosa 



Herring bodies in pars  

nervosa of Hypophysis  

  

 
Pars  

nervosa 



Pituitary – organ interaction 



Pars Nervosa 

 

 

 

Salt water treatment – 

depletion of antidiuretic 

 hormone 
Normal 

ADH 



 

 Pars Nervosa 

 

Hyopthalamic 

diabetes insipidus 

Normal 





Thyroid Stimulating Hormone (TSH) 

Physiological significance 



Follicle – no outlet  

1. Colloid 

2. Follicular cells 

3. Capillaries in CT around 

follicle 

 

Colloid 

Follicular cells 

Capillary 

Thyroid gland 

thyroid gland 



Thyroid 



THYROID 



Thyroid 

Thyroid gland microanatomy 

Follicles 



Mechanism for release of secretory products  

Merocrine secretion – exocytosis w/o loss of surface  
   membrane 

Apocrine secretion – loss of part of apical cytoplasm and 
   some plasma membrane 

Holocrine secretion – release of whole cell 

Cytocrine secretion –  

   melanin granules  

   transferred from  

   melanocyte to  

   keratinocytes 

 



MEROCRINE  

SECRETION  



Thyroid 

Colloid stored secretory product 
(thyroglobulin) 

 



Thyroid 

Colloid stored  

secretory product  

(thyroglobulin) 
 

Requires 

iodine 

Does 

not 

require 

iodine 



Thyroid Gland Diseases 

Goiter - accumulation of 

  thyroglobulin with 

 iodine deficiency 

 

Graves disease –  

 hyperthyroidism 

 IgG  immunoglobulin 

 with long-acting thyroid 

 stimulation 



Thyroid stimulating  

hormone (TSH) 

Physiological 
significance 

 



Parafollicular cells 

  Calcitonin 

Parafollicular 

Cell (C cell) 



Thyroid –parafollicular cells  

 Parafollicular cells 

   produce 

   calcitonin 
 



Functions of Bone 

 

   Calcium Regulation 

 
Parathyroid hormone (stimulates 

osteoclast production) 

  

Calcitonin (removes osteoclast’s ruffled 
boarder which prevents resorption 

 

Remember that these hormones are involved 
in tight regulation of free Ca++  as 1/4 of 
free Ca++ in blood is exchanged each 
minute. 

   



Endocrine secretions 
Stored in granules 

Stored extracellularly 

Immediate release with no storage 

 

pituitary                                     thyroid                                adrenal 

Protein  in cell             Thyroglobulin outside cell         Steroid pass through cell 

                                                 in colloid of follicle 

 



Parathyroid Gland 

Gross anatomy 

Physiological significance 

Microanatomy 

Chief cells 

 Parathyroid hormone 

 Secretion control 

Oxyphil cells 



 

Parathyroid Gland 

Parathyroid Gland 



Parathyroid Gland 
Microanatomy 

 



Parathyroid Gland 
Microanatomy 

 



 

 

Chief cells of the Parathyroid Gland 

 Parathyroid Hormone 

 Secretion control 

Oxyphil cells 



 

 

Chief cells of the parathyroid gland 

 parathyroid hormone 

 secretion control 

Oxyphil cells 



Parathyroid 

 Gland 



Parathyroid Glands 

Parathyroid hormone (PTH) acts on 

 bones (osteocytes / osteoclasts), 
kidneys (increase reabsorption of distal 
tubules), and intestines (increase 
calcium absorption) to maintain tight 
control of calcium concentrations in 
the extracellular fluid ( 8.5 – 10.5 
mg/100 ml). 

Calcium necessary for muscle 
contractions, glandular secretions, 
blood coagulation, and key 
enzymes of intermediary 
metabolism. 

Removal of gland results in violent 
spasm of skeletal muscle (tetany) 
and ultimately death. 



Parathyroid Glands 

Parathyroid hormone (PTH) acts on bones 

Osteocytic osteolysis: mobilize calcium by 
osteocytes – increase calcium concentrations in 
minutes 

Osteoclastic bone resorption: caused by prolonged 
hypocalcemia – coalescence of precursor cells to 
form additional osteoclasts–                                
many hours to reach  

    effective levels of  
 calcium released 



Parathyroid – chief cells 

chief Osteoporosis due to  

hyperparathyroidism 



Pituitary Gland Adenohypophysis Neurohypophysis 





 



Next time 



Library  

of Congress 







 



 



 









Endocrine System 

continued  



This time 

continue on with the 

adrenal gland 

and other organs  

as well as present 

some research on 

application of the 

endocrine system. 



Adrenal (from “ad” = near and “ren” = kidney) 



Adrenal 



Adrenocorticotropic Hormone (ACTH) 

 Physiological significance 

 Adrenal gland microanatomy 

Adrenal cortex 

- Zona Glomerulosa 

 Mineralocorticoids 

 (e.g., aldosterone) 

- Zona Fasciculata 

 Glucocorticoids  

 (e.g., cortisol) 

- Zona Reticularis (e.g., androgens) 

Adrenal medulla 

  Chromaffin cells  

Regulation of secretion 



Adrenal medulla 

Adrenal capsule 

Zona Glomerulosa 

Zona Glomerulosa 

Zona Reticularis  



Adrenal Cortex 
                                                          Zona glomerulosa 

     Zona fasciculata 

     Zona reticularis 

      



     Adrenal Cortex 

 
 Zona Glomerulosa 

 Zona Fasciculata 

 Zona Reticularis  

 

Size varies with age 
 

 



Adrenal Cortex 

Zona Glomerulosa 

  

  



Adrenal Cortex 

Zona Fasciculata 

 

 



Adrenal Cortex 

    Zona Reticularis   

   

 
 



Human fetal adrenal cortical cell 
with lots of SER and large spherical mitochondria 

with tubular cristae 



Human adult adrenal cortical cell 
with lots of SER, large mitochondria with tubular 

cristae, and accumulation of lipofuscin 

 



Adrenal 

 function 

Limbic system =  

group of interconnected deep brain structures, common in mammals, involved in 

olfaction, emotion, motivation, behavior, and various autonomic functions.   



Adrenal function: blood pressure 

 

Slow but sustained effect 

on blood pressure 

Quick effect on blood pressure is by 

vasoconstriction of angiotensin II 



Adrenal Function 

Aldosterone stimulates Na+ reabsorption in: 

–  distal tubule of kidney 

–  gastric mucosa 

–  salivary glands 

–  sweat glands 

 

Cortisol –  

–  anti-inflammatory effects 

–  stabilizes lysomsomal membranes 

–  causes atrophy of lymphoid tissues throughout body 

–  decreases # of circulating lymphocytes 

  



 Releases of Neurons 

 



 Releases of neurons associated with the 

adrenals (both direct and indirect) 

 



 Releases of Neurons 

 





Adrenal function 

 

Adrenal medulla 

Adrenal capsule 

Zona Glomerulosa 

Zona Fasiculata 

Zona Reticularis 



Adrenal medulla 



Adrenal -cortex and medulla   

cortex medulla 



Adrenal - central vein  



Slide 77: Adrenal gland 

Cortex Medulla 

Zona 

glomerulosa 

Zona 

fasciculata 

Zona 

reticularis Capsule 

The cortex is regulated by pituitary adrenocorticotrophin hormone (ACTH). 



Slide 77: Adrenal gland 

Chromaffin cells of 

medulla 
Trabeculae of cortex Sinusoidal blood 

channels 

Lipid droplets are abundant in these steroid-secreting cells. Cholesterol 

precursors for steroid hormones are stored in lipid droplets. Also SER would 

be abundant in these cells to provide the enzymes for steroid production. 



Blood Supply  

Sinusoids, Medullary Arteries, Adrenal Vein 



Blood Supply  

Sinusoids, Medullary Arteries, Adrenal Vein 

Zona Glomerulosa 

Zona Fasiculata 

Zona Reticularis 







Endocrine Secretions 

Stored in granules 

Stored extracellularly 

Immediate release with no storage 

 

Pituitary                                     Thyroid                                Adrenal 

Protein  in cell             Thyroglobulin  outside cell         Steroids pass through cell 

                                                              in follicle 



The Endocrine Pancreas  

     Islets of Langerhans  



The Endocrine Pancreas  

     Islets of Langerhans  

Beta cells produce insulin ( regulation of glucose uptake of cells) 

Alpha cells produce glucagon 

Delta cells produce somatostatin 



Islets of Langerhans 

 



Variations in the Microvasculature 

Common:  

  Arteriole  Capillary  Venule 

 

Venous Portal System: 

 Capillary  Portal Vein  
Capillary 

( Endocrine Example? ) 

 

Arterial Portal System: 

 Capillary  Portal Arteriole 
 Capillary 

( Endocrine Example? ) 

  

 



Venous Portal System 

Second  

capillary 

network 

Into the first 

capillary 

   network 

First capillary network of the venous 

PORTAL SYSTEM modifies blood 

composition with releasing hormones / 

Second capillary network uses the modified 

blood composition with releasing hormones 

to stimulate production and release of 

hormones from cells in pars distalis 



ISLETS of 

 Langerhans 
First capillary network of the ARTERIAL PORTAL SYSTEM 

modifies blood composition with insulin / glucagon 

Second capillary network uses the modified blood 

composition with insulin (+) / glucagon (-) to 

regulate acinar cell protein enzyme production 

First capillary 

   network 

Second  

capillary 

network 



Second  

capillary 

network 

First 

capillary 

   network 



Second  

capillary 

network 

First capillary 

   network 

These arterial portal systems 

(locally connecting the islets with 

surrounding acinar cells) are the 

reason why the islets are distributed 

throughout the pancreas.  



Second  

capillary 

network 

First capillary 

   network 

These arterial portal systems 

(locally connecting the islets with 

surrounding acinar cells) are the 

reason why the islets are distributed 

throughout the pancreas.  



Ductless gland - 

endocrine 
 Gland with ducts - 

exocrine 



 



Islets of Langerhans stained with aldehyde-fuchsin, which selectively 

stains secretory granules of insulin-secreting Beta cells 

 



  34218 

  Rat  

pancreas 

Islet cells 
Alpha cells are 

generally on the 

border of islets of 

Langerhans and 

Beta cells are 

located more 

centrally in the 

islets.  

Alpha cells  

Beta cells  

Immunocytochemistry 

with antibodies against 

hormones of the alpha 

and beta cells. 



Pineal Gland 



Pineal Gland 



Pineal Gland 

 



Endocrine System Worksheet 

Hormone Source Target(s) Action(s) 

GnRH (Gonadotropin-

releasing hormone) 

Hypothalamus Adenohypophyisis 

(anterior pituitary) 

Stimulates the release of both 

follicle-stimulating hormone (FSH) 

and luteinizing hormone (LH) 

TRH (Thyrotropin-

releasing hormone) 

Hypothalamus Adenohypophyisis 

(anterior pituitary) 

 

Stimulates the release of 

thyrotropin (TSH) 

CRH (Corticotropin-

releasing hormone) 

Hypothalamus 

 

Adenohypophyisis 

(anterior pituitary) 

 

• Stimulates synthesis of pro-

opiomelanocortin (POMC) 

• Stimulates release of both b-

lipotropin (b-LPH) and 

corticotropin (ACTH) 

GH (Growth hormone) Adenohypophyisis 

(anterior pituitary; 

acidophils) 

Muscle, adipose tissue, 

bone (whole body effects) 

• Stimulates cellular metabolism, 

uptake of AA, and protein 

synthesis. 

• Stimulates growth in epiphyseal 

plates of long bones via insulin- 

like growth factors (IGFs) 

produced in liver.  

• Increases growth of skeletal 

muscle and increases release 

of FA from adipose cells for 

energy production by body cells  



Endocrine System Worksheet 

Hormone Source Target(s) Action(s) 

PRL (Prolactin) Adenohypophyisis 

(anterior pituitary; 

acidophils) 

 

Mammary glands Promotes milk secretion 

ACTH (Adrenal 

corticotropin) 

 

Adenohypophyisis 

(anterior pituitary; 

basophils) 

 

Adrenal cortex Stimulates secretion of adrenal 

cortex hormones 

TSH (Thyrotropin) 

 

Adenohypophyisis 

(anterior pituitary; 

basophils) 

 

Thyroid Stimulates thyroid hormone 

synthesis, storage, and liberation 

FSH (Follicle-stimulating 

hormone) 

Adenohypophyisis 

(anterior pituitary; 

basophils) 

 

Testis / Ovaries • Promotes spermatogenesis in 

men  

• Promotes ovarian follicle 

development and estrogen 

secretion in women 

MSH (Melanocyte-

stimulating hormone) 

Intermediate lobe of 

pituitary (pars 

intermedia) 

Melanocytes of skin Promotes production of melanin 

resulting in darkening of the skin 

ADH (Vasopressin/ 

antidiuretic hormone) 

Neurohypophysis 

(posterior pituitary) 

Kidney Increases water permeability of 

renal collecting ducts 



Endocrine System Worksheet 
Hormone Source Target(s) Action(s) 

Melatonin Pineal gland Hypothalamus, 

pituitary gland, and 

other endocrine 

tissues 

Maintains circadium rhythm of physological 

functions and behaviors.  

Aldosterone Adrenal cortex  

(zona glomerulosa) 

Kidney • Stimulates Na+ reabsorption in the distal 

convoluted tubules.  

• Major regulator of salt balance 

Cortisol Adrenal cortex 

(zona fasciculata) 

Liver, immune 

system, lipids, 

muscle, cells of 

body 

• Involved in stress response 

• Increases circulating blood glucose levels 

by stimulating gluconeogenesis in many 

cells and glycogen synthesis in the liver 

• Induces fat mobilization and muscle 

proteolysis 

• Suppresses many immune functions  

Catecholamines 

(Norepinephrine. 

Epinephrine) 

Adrenal medulla Nervous system 

and circulatory 

system 

• Released  during intense emotional 

reactions (such as fright) 

• 80% catecholamines released from 

adrenal is epinephrine 

• Increased blood pressure 

• Vasoconstriction 

• Changes in heart rate 

• Elevated blood glucose levels 

Thyroglobulin Thyroid Cells of body • Precursor for active thyroid hormones (T4 

and T3) 

• Controls basal metabolic rate in cells 

throughout the body 

 



Endocrine System Worksheet 

Hormone Source Target(s) Action(s) 

Calcitonin Thyroid 

(Parafollicular cells) 

Osteoclasts in bone • Triggered by elevated blood Ca2+ 

• Inhibits osteoclast activity 

PTH (Parathyroid 

hormone) 

Parathyroid • Osteoblasts 

• Distal convoluted 

tubules of renal cortex 

• Small intestine 

• Stimulates osteoblasts to produce 

osteoclast-stimulating factor that 

increases the number and activity of 

osteoclasts 

• Stimulates Ca2+ reabsorption in the 

distal convoluted tubules of renal 

cortex 

• Increases Ca2+ absorption in the 

small intestine by stimulating vitamin 

D activation 

Glucagon Pancreatic islets 

(alpha cells) 

Liver, muscle, and 

adipose cells 

• Elevates blood glucose levels 

• Accelerates conversion of glycogen, 

AA, and FA in the liver cells into 

glucose, which is then released into 

bloodstream 

Insulin Pancreatic islets 

(beta cells) 

Liver, muscle, and 

adipose cells 

• Lowers blood glucose levels 

• Accelerates membrane transport of 

glucose into liver cells, muscle cells, 

and adipose cells 

• Accelerates conversion of glucose 

into glycogen in liver cells 





This time 

continue with research 

application of the endocrine 

system 













Rat 











Intact rat has 24 X 2 testes = 48 million Sertoli cells total 
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Aging study 



Melanocyte 

stimulating 

hormone 

secreted by 

the pars 

 intermedia 



Effects of the  

Endocrine system 

Physiological blood levels of 

hormones 

- Glucose 10 -2 molar 

- Steroid 10 -9 molar 

- Peptide 10 -12 molar 

 

Growth hormone (blood levels) 

- 10 -13 molar = Dwarf 

- 10 -11 molar = Giant 



Effects of the  

Endocrine system 
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Heart 





Heart 

Internodal connections 



Congestive Heart Failure 

 
 
Congestive heart failure (CHF), or heart failure, is a condition in 
which the heart can't pump enough blood to the body's other 
organs. This can result from narrowed arteries that supply blood 
to the heart muscle — coronary artery disease. 

 

• Past heart attack, or myocardial infarction, with scar tissue that 
interferes with the heart muscle's normal work. 

• High blood pressure  

• Heart valve disease due to past rheumatic fever or other causes  

• Primary disease of the heart muscle itself, called cardiomyopathy.  

• Heart defects present at birth — congenital heart defects.  

 



Congestive Heart Failure 
 

 
 

 

• infection of the heart valves and/or heart muscle itself —
 endocarditis and/or myocarditis  

• The "failing" heart keeps working but not as efficiently as it 
should. People with heart failure can't exert themselves 
because they become short of breath and tired. 

• As blood flow out of the heart slows, blood returning to the heart 
through the veins backs up, causing congestion in the tissues. 
Often swelling (edema) results. Most often there's swelling in 
the legs and ankles, but it can happen in other parts of the 
body, too. Sometimes fluid collects in the lungs and interferes 
with breathing, causing shortness of breath, especially when a 
person is lying down. 

• Heart failure also affects the kidneys' ability to dispose of 
sodium and water. The retained water increases the edema. 

 



 



Slide 74: Pituitary (Masson’s trichrome) 

Pars nervosa 

Pars distalis 
Pars intermedia 

Infundibular stalk 

Carcinoma 

Histo074 

Adenohypophysis  

Pars Distalis 

Pars Tuberalis 

Pars Intermedia 

Neurohypophysis 

Infundibular Stem/Stalk 

Median Eminence 

(of  the tuber 

cinereum) 

Pars nervosa 

http://viewer.serenusview.com/Viewer.aspx?SlideId=1694a81b-3a2d-4239-b11b-1a73d28dd3f3


Slide 74: Pituitary (early carcinoma in posterior lobe)  

Pars nervosa Pars distalis 

Chromophobes Acidophils Basophil Pituicyte nuclei Herring body 

Histo074 

http://viewer.serenusview.com/Viewer.aspx?SlideId=1694a81b-3a2d-4239-b11b-1a73d28dd3f3


Herring bodies in pars  

nervosa of Hypophysis  

  

 Pars  

nervosa 

490 

http://viewer.serenusview.com/Viewer.aspx?SlideId=7ecb15db-c328-4444-b550-a82e065483bb


  Pituitary (Herlant's stain) 

pars nervosa  

 

191 

Herring bodies  

http://viewer.serenusview.com/Viewer.aspx?SlideId=60d19562-cc00-4d82-99e4-3b4a88a6b6ee


 Pituitary (Herlant's stain) pars intermedia  

 
191 

pars  

nervosa 

Pars distalis 

http://viewer.serenusview.com/Viewer.aspx?SlideId=60d19562-cc00-4d82-99e4-3b4a88a6b6ee


Pars distalis 

of Pituitary 

(Herlant's 

stain) with 

chromophobe 

cells , 

acidophils, 

 and 

basophils 

191 

http://viewer.serenusview.com/Viewer.aspx?SlideId=60d19562-cc00-4d82-99e4-3b4a88a6b6ee


Pars distalis  

of Hypophysis   

 

490  

Basophils 

Chromophobes 

http://viewer.serenusview.com/Viewer.aspx?SlideId=7ecb15db-c328-4444-b550-a82e065483bb


Follicular  

cells 

Parafollicular cells 

   produce 

follicle 

follicle 

Follicles 

colloid  

colloid  



thyroid gland 
Components of a thyroid gland: 

1. Colloid 

2. Follicular cells 

3. Capillary  

 

Colloid 

Follicular  

cells 

Capillary 

Thyroid gland 

184 

http://viewer.serenusview.com/Viewer.aspx?SlideId=d04e5670-4294-4f0d-bed0-beac1bd43fdd


184  Thyroid –  

follicular cells   

 

follicular cells  

colloid  

184 

http://viewer.serenusview.com/Viewer.aspx?SlideId=d04e5670-4294-4f0d-bed0-beac1bd43fdd


Thyroid –parafollicular cells  

 Parafollicular cells 

   produce 

    

184 

calcitonin 

http://viewer.serenusview.com/Viewer.aspx?SlideId=d04e5670-4294-4f0d-bed0-beac1bd43fdd


Adrenal 

ZONA  

GLOMERULOSA 

ZONA FASCICULATA 

ZONA RETICULARIS  

ZONA RETICULARIS  

Medulla 



ZONA GLOMERULOSA 

 

 

 

 

 

 ZONA FASCICULATA 

  

 

 

 

 

 

ZONA RETICULARIS  

Medulla 



ZONA GLOMERULOSA 

 

 

 

 

 

 ZONA FASCICULATA 

  

 

 

 

 

 

ZONA RETICULARIS  

 sinusoids 



Adrenal -cortex and medulla 

 

cortex medulla 

186 

 capsule  

http://viewer.serenusview.com/Viewer.aspx?SlideId=f8cd5e9d-f3d5-49e3-911b-c1e2a386bc52


Adrenal -cortex and medulla   
186 

Central adrenal vein 

cortex 

medulla  

Chromaffin cells  

http://viewer.serenusview.com/Viewer.aspx?SlideId=f8cd5e9d-f3d5-49e3-911b-c1e2a386bc52


Adrenal -cortex and medulla   186 

 Sinusoids 

ZONA GLOMERULOSA 

ZONA FASCICULATA 
ZONA RETICULARIS  

Chromaffin cells are basophilic 

http://viewer.serenusview.com/Viewer.aspx?SlideId=f8cd5e9d-f3d5-49e3-911b-c1e2a386bc52


Adrenal - central vein  186 

central vein  

Smooth muscle 

http://viewer.serenusview.com/Viewer.aspx?SlideId=f8cd5e9d-f3d5-49e3-911b-c1e2a386bc52






Parathyroid – chief cells and oxyphils

  

 

188 

http://viewer.serenusview.com/Viewer.aspx?SlideId=9e5db365-eb8d-44b8-b016-45a29775cedf


Parathyroid – chief cells and oxyphils  

 

188 

http://viewer.serenusview.com/Viewer.aspx?SlideId=9e5db365-eb8d-44b8-b016-45a29775cedf


Parathyroid – chief cells and oxyphils  

Osteoporosis due to  

hyperparathyroidism 

484 

http://viewer.serenusview.com/Viewer.aspx?SlideId=914ae826-4a1c-467c-96f2-505691d45e5e


78 

http://viewer.serenusview.com/Viewer.aspx?SlideId=3cdd742c-4107-48b9-a7fe-9b1088d2b871


Pancreas - Islets of Langerhans 

Islet 

 cells 

Pancreatic 

 acinar cells 

158 

http://viewer.serenusview.com/Viewer.aspx?SlideId=9e5db365-eb8d-44b8-b016-45a29775cedf


156 

Pancreas 

monkey  

 
 

252 

Islet cells 
 

Pancreatic acinar cells 

http://viewer.serenusview.com/Viewer.aspx?SlideId=5eb58211-e530-41b1-86b3-faa133aafcca


34218 

  Rat  

pancreas Islet cells 

Pancreatic 

 acinar 

cells Blood vessels 

sinusoids 

http://viewer.serenusview.com/Viewer.aspx?SlideId=d900408e-bbce-4d7a-b02c-90ba817d6e80


293 

Leydig  

cells 

Seminerious  

tubules 

Rich vascular 

 supply  

Leydig  

cells 

19680 

http://viewer.serenusview.com/Viewer.aspx?SlideId=eb5a308c-5694-4e3b-b73b-70c0eb778722


165 

Seminerious  

tubules Leydig  

cells 

the rich vascular supply  

http://viewer.serenusview.com/Viewer.aspx?SlideId=003a3596-c439-44a1-90b4-3166432a79cf


EM 20 

tubular cristae in mitochondria  

nucleus 

SER 

RER 
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Corpus Luteum 

Follicle 

http://viewer.serenusview.com/Viewer.aspx?SlideId=2d81ae98-ee6a-4cd7-aa8c-657afa027aae


EM 24 



PINEAL BODY (Slide 290 Human Pineal) 
Connective tissue capsule  

sand granules (brain sand)  

Pinealocytes 

http://viewer.serenusview.com/Viewer.aspx?SlideId=eab24012-9137-404c-8860-78dea69fc123
http://viewer.serenusview.com/Viewer.aspx?SlideId=eab24012-9137-404c-8860-78dea69fc123


VARIATIONS IN THE 

MICROVASCULATURE 

COMMON  

  ARTERIOLE  CAPILLARY  
VENULE 

 

VENOUS PORTAL SYSTEM 

 CAPILLARY  PORTAL 
VEIN  CAPILLARY 

( ENDOCRINE EXAMPLE? ) 

 

ARTERIAL PORTAL SYSTEM 

 CAPILLARY  PORTAL 
ARTERIOLE  CAPILLARY 

( ENDOCRINE EXAMPLE? ) 

  

 



Releasing hormones are distributed in second capillary 

bed of venous portal system 

Second  

capillary 

network 

Into the first 

capillary 

   network 



 

 

490 

Human pituitary 

2 nd CAPILLARY 

PORTAL VEIN 

In stalk  

VENOUS  

PORTAL SYSTEM 

(1 st CAPILLARY in hypothalamus) 

Pars distalis 

Pars distalis 

490 

http://viewer.serenusview.com/Viewer.aspx?SlideId=7ecb15db-c328-4444-b550-a82e065483bb


ISLETS Of 

 LANGERHANS 
First capillary network of the ARTERIAL PORTAL SYSTEM 

modifies blood composition with insulin / glucagon 

Second capillary network uses the modified blood 

composition with insulin (+) / glucagon (-) to 

regulate acinar cell protein enzyme production 

First capillary 

   network 

Second  

capillary 

network 



  

 

34218 

Rat pancreas 

Islet cells 

ARTERIAL PORTAL SYSTEM 

1 st CAPILLARY 

2 nd CAPILLARY 

http://viewer.serenusview.com/Viewer.aspx?SlideId=d900408e-bbce-4d7a-b02c-90ba817d6e80


In summary 



Questions on the endocrine system 
1.The pituitary has little effect on regulation of hormone  

 secretions in which of the following? 

a. ovary 

b. adrenal cortex 

c. adrenal medulla 

d. a and b 

e. a, b, and c 

  

2. Calcium concentrations in the blood are affected by: 

a. calcitonin from the thyroid  

b. resorption of bone by osteocytes 

c. parathyroid hormone from the parafollicular cells 

d. a and b 

e. a, b, and c 

  

3. Which region of the adrenal - hormone produced match? 

a. zona glomerulosa - aldosterone 

b. zona fasciculata - cortisol 

c. zona reticularis - androgens 

d. a and b 

e. a, b, and c 


