Endocrine System
Pituitary Gland


Blood Supply

Internal Carotid => Median Eminence => Hypothalamus dumps into Hypophyseal Portal Plexus => Anterior Pituitary


Portal System


Carries Releasing Hormones (RH) from Hypothalamus to Anterior Pituitary



RHs:  TRH, GnRH, CRH (See Chart for fxns)


Anterior Pituitary (Pars Distalis, Adenohypophysis, Pars Anterior)



Collagenous Capsule



Cords of Parenchymal Cells



Derived from Roof of Pharynx



Has Sinusoids supported by reticular fibers


Chromophobes



No known function, but could be:

1. Degranulated Chromophils

2. Stem Cells

3. Stroma of Chromophils

Chromophils

Acidophils



Have NO releasing factors



Two Types:




Somatotrophs

Growth Hormone (GH)




Mammotrophs

Prolactin (Prl)


Basophils



HAVE Releasing Factors



Three Types




Corticotrophs

Adenocorticotropic H. 
ACTH




Thyrotrophs

Thyroid Stimulating H. 
TSH




Gonadotrophs

Follicle Stimulating H. 
FSH







Luteinizing Hormone 

LH


Intermediate Pituitary (Pars Intermedia)



Between Anterior/Posterior Pituitary



Rathke’s Cysts




Colloid-Filled Follicles




Lined by Basophilic Ciliated Cuboidal Cells




Melanocyte Stimulating Hormone


Posterior Pituitary (Neurohypophysis, Pars Nervosa)



Derived from FLOOR of Diencephalon


Unmyelinated Axons (Soma Are In Hypothalamus)



Pituicytes (Neuroglial Cells)



Herring Bodies



Help Secrete Hormones




Neurophysins

Transport Proteins that Bind to Hormones




Releases:  
Oxytocin

Produced by Paraventricular Nuclei of HYPOTHALAMUS

Anti-Diuretic H.
Produced by Supraoptic Nuclei of HYPOTHALAMUS

(ADH, Vasopressin)
Adrenal Glands

Sit on top of kidneys (WOW)


Blood Supply



Subcapsular Capillary Plexus => Cortical Sinusoids (New Hormones Enter) => Desc. Medullary Arterioles


Venous Drainage



All vessels => Corticomedullary Venous Sinus => Central Vein (Has longitudinal muscles—can constrict outflow


Adrenal Cortex



From MESODERM cells



NECESSARY for life



Produces Hormones ON DEMAND


Three Zones (Salt, Sugar, Sex, Gets sweeter as you go inside)




Zona Glomerulosa





Mineralocorticoids






Aldosterone (Stimulated by ANGIOTENSIN II)







Maintains Electrolytic balance







Increases Blood Pressure




Zona Fasciculata





Glucocorticoids






Cortisol (Stimulated by ACTH)







NET EFFECT:  Maintain Blood Glucose Level

Spongiocytes





Rich in Smooth ER and Lipids





Parallel Columns of Cells




Zona Reticularis





Androgens (Stimulated by ACTH)




Lipofuscin Granules => Residues of Lysozomal Digestion

Adrenal Medulla



From NEURAL CREST CELLS



Chromaffin Cells



Polyhedral Shaped




Closely Packed




Pale Cytoplasm




Chromaffin Granules




Modified Sympathetic Postganglionic Neurons




Secretes Catecholamines




Epinephrine





Norepinephrine

Pineal Body


Astrocytes (Neuroglial Cells)


Corpora Arenacea (Brain Sand, Acurvuli)


Capsule formed by Pia Mater


Synapse with Unmyelinated Sympathetic Neurons


Pinealocytes



Pale Stained


Long Processes



Communicate by Gap Junctions



Rich in Microtubules and Microfilaments



Produce Melatonin and Serotinin




Decreases Gonadal Function




Secretion Affected by (b/o synaptic ribbons)





Diurnal Cycles





Circadian Cycles

Thyroid Gland


Follicles filled with colloid (thyroglobulin)


Follicle (Principle) Cells



Simple Cuboidal Cells



Increase Height with Increase Activity



Produced Thyroglobulins




Released as T3 and T4 (Thyroid Hormones)


Functions




Synthesis




Secretion




Absorption




Protein Digestion



BASAL Rough ER



APICAL Golgi



Apical vesicles release thyroglobulin into follicle



TSH stimulates release of T3/T4 BASALLY


Parafollicular Cells



Produce Calcitonin
Parathyroid Gland


Chief Cells



Secrete PTH


Oxyphil



Larger and Paler Stained with Distinct Borders



Function UNKNOWN

Pancreas – Islets of Langerhans


Cords of Endocrine Cells


Many Capillaries


Three Cell Types



α-Cells  
=>
Glucagon



β-Cells
=>
Insulin



δ-Cells
=>
Somatostatin
Diffuse Neuroendocrine System (DNES)


Modified neurons with endocrine role


Found as UNICELLULAR glands


Derived from NEURAL CREST CELLS


Include:



Enteroendocrine cells

Gut



Chromaffine Cells

Adrenal Medulla



Islets of Langerans

Pancreas



Parafollicular Cells

Thyroid



Merkel Cells


Skin


Secrete Polypeptide Hormones and Biogenic Amines (epinephrine, etc)


Contain Granules


Lymphoid Tissue

Spleen



Function




Filter/Store Blood




Phagocytosis




Remove Damaged RBCs




Produce Antibodies



Connective Tissue Capsule




Elastin and Smooth Muscle => contractibility




Dense Irregular CT



Trabeculae




Has stroma and parechymal cells in this area




Divides Spleen into Red and White Pulp



Blood Supply




Splenic Artery ( Trabecular Artery ( Central Artery ( Penicillar Art. ( Sinusoids ( Venous System




  (From Hilus)      

         (Has PALS)         (White Pulp)       (Red Pulp)


Blood filtration



Open Circulation:

When Caps empty into pulp cords







Blood is filtered and then re-enters sinusoid




Closed Circulation:
Caps Open Directly into sinusoids



White Pulp




Central Artery surround by PeriArteriolar Lymphoid Sheath (PALS) (T-Cell Rich)




B-Cell Rich lymph nodules




Antigen Presenting Cells (APCs)




Macrophages



Red Pulp




Function:  FILTRATION




Cords of Billroth





Plasma Cells





Reticular Cells





Macrophages




Network of Sinusoids





Has specialized columnar littoral cells with intracellular gaps





Young RBCs can pass through but old RBCs cannot and get phagocytosed



Marginal Zone




Initial exposure to blood antigens occur here where their filtration takes place




Immunologically active




Ill defined




T-Cells, B-Cells, APCs, Macrophages


Tonsils



Palatine (Paired)




Lined by stratified squamous non-keratinized epithelium




LARGE Crypts




Dense Regular Connective Tissue Capsule (Limits Infection)




NO MUCUS Glands




Lateral Walls of Oropharynx







Pharyngeal (Single) (AKA Adenoids)




Lined by Pseudostratified Ciliated Column Epithelium WITH Goblet Cells (Respiratory Epith)




Also lined by some Stratified Squamous Non-Keratinized




LACKS CRYPTS




Posterior/Superior Nasopharynx




Thin Capsule



Linguals (Paired)




Stratified Squamous Non-Keratinized




MUCUS Glands ( Drained at base of Tonsilar Crypt




Associated with TONGUE




Tonsilar Crypts




Thin Capsule




Base of Tongue


Thymus


PRIMARY Lymphoid Organ



Thin CT Capsule



Trabeculae In Parenchyma



Subdivides Thymus into INCOMPLETE LOBULES (Only Cortex Lobulated)



No Lymph Nodules


ONLY Efferent Lymphatics



Function:
T-Cell Maturation (aka T-Lymphocyte, Thymocyte)



Cortex




Has Epithelial Reticular Cells (ERCs)



Hassal’s Corpuscles





Eosinophilic




Indicative of Thymus





Old ERCs





No Known Function




Higher Density Because of Increase [lymphocyte] ( Darker Staining




Rich in Immature T-Cells ( Veins ( Medulla of Thymus




Macrophages




Type I Continuous Capillaries





Blood-Thymus Barrier






Pericytes






ERCs






Basal Lamina





Prevents Antigens from attacking immature T-Cells




Growth Hormone Stimulates




ACTH Depresses T-Lymphocyte production



Medulla



Mature T-Cells



ERCs, Macrophages, Hassal’s Corpuscles




Stain lighter than cortex




Veins leave via septae and capsule




No Blood-Thymus Barrier




NO AFFERENT Lymphatics




EFFERENT located in septae and blood vessel walls


Lymph Nodes



SECONDARY Lymphoid Organ



Concentrated in Neck, Axilla, Groin



Dense IRregular CT Capsule with adipose tissue


Trabeculae


Has lymph nodules



Afferent:



Pierce Capsule




Convex Surface




Unidirectional flow of lymph into the node




Subcasupar Sinus ( Peritrabecular Sinus ( Medullary Sinus 



Efferent:




Leave Lymph Node with Veins and Nerves




Concave Surface (Hilus)



Functions




Lymph Filtration




Lymphocyte Production and Maturation



Cortex



Has Subcapsular and Pericapsular Sinuses




Contain macrophages and reticular fibers





Continuous with medullary sinuses





Dark Stained




Lymph Nodules





Most of Cortex





B-Cell Rich




Some T-Cells, Macrophages





APCs (Antigen Presenting Cells, Dendritic Follicular Cells)






Present partially digested Antigens to T- or B-Cells






Germinal Center





Active Lymph Node



Paracortex




T-Cell Rich



Deep region of cortex




Has High Endothelial Venules (HEVs)





Homing Behavior (lymphocytes have receptors)



Medulla



Had Medullary Sinusoids and Medullary Cords




Medullary Sinuses receive lymph from cortical sinuses




Cords





Reticular Fibers with immune cells suspended





B-Cell Rich





Plasma Cells ( Antibodies





Macrophages





APCs





Light staining


Other Details


Rheumatoid Arthritis
(
Autoimmune Disease




Interleukin-1
(
Destruction of Cartilage and Bone (+ by T-lymphocytes)



Leukemia

(
Malignant clones of WBC Precursor Cells







Release of immature WBCs ( too many/few of certain WBCs



Stress


(
Increase in Glucocorticoids ( Decrease of Lymphatic Activity

