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The Endocrine Glands

* Secretory cells of endocrine glands release their products, signaling
molecules called [ Hormones ], into a neighboring vascularized
compartment for uptake by capillaries, and distribution throughout
the body rather than directly into an epithelial duct like the cells of

exocrine glands.
* The cells typically aggregate as [ Cords ] or [ Follicles, as in thyroid |

* Beside the specialized endocrine glands, many other organs have an
endocrine functions such as the heart, lungs, thymus, gut, kidneys,
testis, ovaries, pancreas, adipose cells, vascular endothelial cells.




Hypothalamus
Antidiuretic hormone (ADH)
Oxytocin (OT)

Regulatory hormones

Pineal gland
Melatonin

Pltuitary gland
Anterior pituitary secretes:
Adrenocorticotropic hormone (ACTH)
Follicle-stimulating hormene (FSH)
Growth hormone (GH)
Luteinizing hormone (1.H)
Mslanocyte-stimulating hormane (MSH)
Prolactin (PRL)
Thyroid-stimulating hormong (TSH)
Posterior pituitary releases:
Antidiurstic hormone (ADH)
Oxytocin (OT) (Thymus)
; Thymopoietin
Thymeosins

Thyroid gland Parathyroid glands
Calcitonin {CT} (located on posterior surface
Thyroid hormone (TH)  of thyroid)

Parathyroid hormona (PTH)

(Heart)
Atriopeptin

Gastrointestinal {Gl) tract

Adrenal glands o
Chalecystokinin (CCK)

Cortex: Cy stk )

Corticosteroids Gastric inhibitory peptide (GIP)
Meduita: Gastrin
Secretin

Epinephrine {E)

Naorepinaphrine {NE) Vasoactive intestinal peptide (VIP)

Pancreatic islets

(Kidney)

Calcitriol Glucagon
Erythropoietin (EPO) Insulin

Renin Somatostatin

Pancreatic polypeptide

(Testes}
Androgens
Inhibin
(Ovaries)
Estrogen
{rthibin
Progesterone
Figure _. 1. Endocrine system. The endocrine glands and major hormones they secrete are listed with their locations. In

parentheses are shown other organs, including the heart, kidney, thymus, gut, and gonads, that contain endocrine cells and
have important endocrine functions, In addition many widely distributed tissues and cells throughout the body have endocrine
functions but are not shown here. These include adipose cells which secrete the hormone leptin and vascular endothelial cells
which produce polypeptides called endothelins which promote vasoconstriction.



The Pituitary Gland (1)

(Hypophysis Cerebri)

Is a small oval structure, directly attached to the
hypothalamus FE%IOH at the undersurface of the brain by

a stalk called the (infundibulum)

It weights (0.5 g) and dimensions of (10 X 13 X 6 mm )
It is well protected, it is situated in the (sella turcica) of

the sphenoid bone

Sella turcica (Turkish saddle) is a part of the middle cranial

fossa

Relations

Anteriorly : the sphenoid sinus

Posteriorly : dorsum sellae, basilar artery, the pons
Superiorly : the diaphragma sellae and its aperture for

passage of the infundibulum
Inferiorly : the body of the sphenoid

Laterally : the cavernous sinus and its contents

A sagittal section through the hypophysis, i sifu.
Semi-diagrammatic.

Anterior - £
cominissure
Angerior &
cerebral T |
Laming -5

- terminalis g

Tuber cinerewm

Optic recess -—; Posterior
. cerebral a.
Optic chizsm ) il " i Oculomeofor n.
Optie gL Trochlear m
Infundibuls e wperior
TECESs . cerebellar a.
Arachnoid L1 Posterior lobe of

hypophysis
Posterior comm- - “'f Basilar a.
muicating 4. = }
Sphenoidul
BiNUS
Anterior lobeof
hypophysis

K MAXWELL



The Pituitary Gland (2)

* The pituitary gland is a composite structure
consisting of two lobes (Antenor and posterior)
histologically very different from each other

1. The anterior lobe ( adenohypophysis) divided into
a. Pars anterior or (pars distalis)
b. Pars intermedia (separated by a cleft from pars Anterior)

c. Pars tuberalis: is a projection from pars anterior extending
along the anterior and lateral surfaces of the pituitary stalk. Hypophyseai ossa

2. The posterior lobe [ Neurohypophysis | S e

o trcice
consist of:
a. Pars nervosa
b. Infundibular stalk
Pars nervosa has no secretory cells, but it is composed of
neural cells, secretory axons with their nuclei in the
hypothalamus.

Mammillary body

Meadian eminence

Optic
chiasm

i bl undibulum
Pars tuberaiis

Pars intermedia —L=

Pars distalis



The Endocrine Glands
The Pituitary Gland (3)

E m b rvo I ogv buccopharyngeal r%/mlundbmum
O
A al e's pouc

The pituitary gland develops from two sources

1. Small endodermal diverticulum (Rathke’s pouch) which grows
superiorIY1 from the root of the stomadeum anterior to the
bucco —pharyngeal membrane

2. Small ectodermal diverticuluméthe infundibulum) which grows
inferiorly from the floor of the diencephalon of the brain.

Arterial Blood supply

From superior and inferior hypophyseal arteries (branches ofthe
internal carotid artery

Venous drainage
Into the cavernous sinus

NB. There is a hypothalamic — hypothyseal portal system involved
in the carrying of hormones released




The Endocrine Glands
The Pituitary Gland

Functions

* The pituitary gland influence the activities of many other endocrine
glands, breast, and other tissues.

* The pituitary gland itself is controlled by the hypothalamus

* The activities of the hypothalamus are modified by informations
received along:

a. Numerous nervous different pathways from different parts of the central
nervous system

b. By the plasma level of circulating hormones and electrolytes
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OVERVIEW FIGURE = . w Hypothalamys and hypophysis (pitultary grand). & section of hypothalamus and hypophysis '
illustrates the neuronal, axanal, and vascular connections hetwean the hypothalamus and the hypophysis. Also illustrated '
are the majar target calls, tissues, and argans of the hormones that are produced by btk the anterior (adenchypophysis) |
and posterior (neurohypophysis) pituitary gtand. ACTH,, adrenocsrticotropic hormane; TSH, thyroid-stimmlating hormene;
FSH, folicle-stimulating hormene; LH, lpteinizing hormone.,




he Endocrine Glands
The Pineal Gland (Body) (1)
(Epiphysis Cerebri)

* |s a very small pine cone-shaped
* Measures about (5—8 mm X3 -5 mm)
* Weight about (150 mg)

* Developed with the brain from neuroectoderm in
the roof of the diencephalon.

* |t is found In the posterior end of the roof of the
third ventricle of the brain

e Attached to the brain by a stalk
* The gland is rich in blood supply
* Nerve supply: unmyelinated sympathetic (post

‘mierg a1 YENOIYY Uonas [e3)iBES uBipeW ¥ JO 1TEJ—

anglion fibers) enter the gland and end among —— — I
%pinealocytes) orming synapses with some.



The Endocrine Glands
The Pineal Gland (2)

Functions
Secretion of the hormone (melatonin)
1. Has an effect on melanocytes leightening skin color.

2. Melatonin secretion is promoted by darkness and inhibited by light
It functions as neuroendocrine transducer:-

Information received by the retina inform of Iig_h:c is converted by the pineal into
chemical signal (melatonin) which has wide range of actions.

a. Regulates the circadian ( day and night ) rhythm causing hypnotic effect at night.

b. Induces rhythmic changes in the activity of the hypothalamus, pituitary gland,
reproductive processes (onset of puberty)

c. Effects on ageing
d. Regulation of immune system.




ne Endocrine Glands
The Thyroid Gland (1)

Is a highly vascular organ /ﬁ)lntérr\ccljuguluru
@D Vagus n.
Consist of two lobes (right and left) connected by a narrow isthmus ® Cormme

Comumon carotid a.

Prevertebral fascia

Surrounded by pretracheal fascia, which attaches the gland to larynx and
trachea which is responsible for thyroid moving up and down with the
larynx during swallowing

Weights about (30 g)

It lies against the 5%, 6t , 7th cervical and 15t thoracic vertebrae

Each lobe is pear-shaped narrow apex upward | Anchoring bond L.recurrentn.,

|
i The thyroid gland znd the carotid
steath, on cross sectiom.

Its broader base is at the level of 4t — 5t rings of trachea

The isthmus lies in the midline across the 2"d — 4t rings of the trachea, and
connects the lower poles of the lobes of the gland



ne Endocrine Glands
The Thyroid Gland (2)

cart.
Left Lobe

Relations of the lobes Thyrotd cartilage

Anteriorly : sternothyroid, sternohyoid muscles, the superior belly 7N troro-
of the omohyoid, anterior border of the sternocleido-mastoid W hyoid
A Sterno-

Posteriorly: the carotid sheath and its contents (common carotid g :{7/‘ \\\KCthymal
artery, internal jugular and vagus nerve [X] parathyroid glands 5;% ] hgeoid.
L Oy = & Cricoid |

Medially the larynx, pharynx and trachea, esophagus with
recurrent laryngeal nerve between them

Relations of the isthmus

Isthhimus

i B ' i
= Traches |

; o 1
Mﬂﬂm—_— Oesophagus |

|
The thyroid gland, front view ‘

Anteriorly sternothyroid, sternoloid muscles, internal jugular vein.
Posteriorly 274,39 and 4% rings of trachea



ne Endocrine Glands
ne Thyroid Gland (3)

Arterial blood supply

1. Superior thyroid artery, branch of the external carotid artery
2. Inferior thyroid artery, thyrocervical trunk from the subclavian artery
3. Thyroidea ima ( if present) from brachiocephalic artery
Venous drainage

1. Superior thyroid vein, drain into internal jugular vein

2. Middle thyroid vein, drain into internal jugular vein

3. inferior thyroid vein, drain into left brachiocephalic vein
Lymphatic drainage

Mostly laterally into deep cervical lymph nodes

Nerve supply

Sympathetic from superior, middle, and inferior cervical sympathetic ganglion




ne Endocrine Glands
The Thyroid Gland (4)

EmbrVO|0gV tuberculum

= Vimpar entodermal thickening

* Develops from entodernal thickening in the middle of the O s
floor of the pharynx, later becomes a diverticulum that gt \9 -
grows inferiorly and is called the thyroglossal duct A e B
thyroglossal duct .

* Distal end becomes bilobed and then expanded to form —
the therId gland foramen cecum 1 thyroglossal

1 _duct

hyoid bone
thyroid cartilage &

e The site of origin on the tongue remains as pit called
foramen cecum

thyroid gland iateral

Function of the thyroid gland c  lobe
isthmus
1. Production of thyroid hormones: thyroxine and ooy g TEdTEN stages in the developmentof
triiodothyronine: increase the metabolic activities of an orgodermal ckening betweon (e ubsronmn mmamr |

most ce I IS in the bOdy and the copula. B. Sagittal section of the tongue showing

the development of the thyroglossal duct. €. Sagittal sec-
tion of the tongue and neck showing the path taken by the

2. Production of thyrocalcitonin hormone (a Erod UCE OF the  wyrciugan as it migrates iferiony. b, The 1y Smveroons
parafollicular c-cells) it lowers the level of blood calcium. e gendes seen from in front. Note the remins of the

thyroglossal duct above the isthmus.



The Endocrine Glands
The Parathyroid Glands (1)

Are small yellowish — brown (like bumblebee) ovoid or lentiform bodies.
Usually lie between the posterior borders of the lobes of thyroid gland. 6 68 e o SRR o s o ‘paaAon o 56 B

thyroid glands.

Measures about (6 x 3 -4 x 1-2 mm).

Constrictor pharyngis ._

They are four in number , two on each side (superior and inferior parathyroid gland) o
They lie within the fascial capsule of the thyroid. T

The two superior gland lie at level of the middle of the posterior of the thyroid. TR

The two inferior glands : lie close to the lower pole. S e —
Middie thyroid vein~" |
Arterial blood supply
From superior and inferior thyroid arteries. I
gland

T (Esophagus

Ve n o u S d ra i n age : Left recurr»‘nf/"‘./ﬁ

laryngeal nerve

————Trachea

Into superior and inferior thyroid arteries.
Lymphatic drainage :

Deep cervical and paratracheal lymph nodes
Nerve supply

From superior or middle cervical sympathetic ganglic



The Endocrine Glands
The Parathyroid Glands (2)

FRa e O .‘
@] pharynx £

* Embryology

 The pair of inferior parathyroid glands develop from the 3"
pharyngeal pouch on each side.

* The pair of superior parathyroid gland develops from 4t"
pharyngeal pouch . On each side.

* Functions of the parathyroid glands. & I
- The chief cells produce the (parathyroid hormone) which : "’

1. Stimulate osteoclastic activities in the bone , thus
mobilizing the bone calcium, and increasing the calcium | Paatyron g
level in the blood.

2. Stimulate the absorption of dietary calcium from the small
intestine.

3. Stimulates the reabsorption of calcium in the proximal
convoluted tubules of the kidney.

thyroid gland

parathyroid IV

their final posi-



The Endocrine Glands
The Adrenal (Suprarenal )Glands (1)

The two adrenal glands are yellowish retroperitoneal
organs.

Lie on the upper poles of the kidneys.
They are somewhat a symmetrical.
Their medial borders are (5 cm) apart.
They are very friable organs.

Each measures (30 — 50 mm) in length and about (30
mm ) breath and

(4 — 6 mm) in thickness.
Average weight is (3 -4 g). .




The Endocrine Glands
The Adrenal Glands (2).

The right adrenal glands: TSN

Pyramidal in shape. / ) N
Caps the upper pole of the right kidney behind the right lobe of . [/ X
the liver. A 5 / v
Extends medially behind the inferior vena cava. | i IK

* It rests posteriorly on the diaphragm. Im
The left adrenal glands.
* Crescentic in shape. RS
. E)thpegrdso?(leong the medial border of the left kidney from the \N
* It lies behind the tail of pancreas, lesser sac and stomach. /\ ‘ P e

e It rests on the diaphragm. )

other relations are indi.

Ant. and post.
vagal trunks

The celiac plexus and the suprarenal
glands (retracted). Note vertebral levels.



The Endocrine Glands
The Adrenal Glands (3)

e Structure and development

* The naked eye section of each glands has :
1. An outer golden yellow cortex.
2. An inner vascular dark brown medulla.

* Ontogenetically , phylogenetically and structurally and functionally the cortex and
medulla are distinct from each other but anatomically they form single entity.

A. The adrenal glands derived from two sources.

1. The medulla is derived from by migration of cells from the neural crest, and is
ectodermal in origin.

2. The cortex is developed in situ from mesodermal of intermediate cell mass.



The Endocrine Glands
The Adrenal Glands (4)

S\ J\Qvﬁﬂ\t‘o.nﬂ‘

* Arterial blood supply:

1. The proper (suprarenal) artery from aorta.
2. Branches from phrenic artery. P Wl v =
3. Branches from renal artery. ' 5 -
* Venous drainage:

- Single vein emerges from the hilum of each gland.
1.The right drains into the inferior vena cava.

2.The left drains into the left renal vein.

* Nerve supply :

1. Preganglionic sympathetic fiber derived from the splanchnic | | .

1 The left renal vein, so-called, 1s In

nerve Supply the gland mOSt Of them end In the medu”a (and reality the vein of the three left paired glands, and it
Synapse IN It)' 1S loxfgcr than the right vein.

2. Branches from both vagi.

{2 inches 3Y2 inches
R. RENAL L. RENAL
VEIN VEIN




The Endocrine Glands
The Adrenal Glands (5)

* Functions of the adrenal glands

A. the cortex of the adrenal glands:

- Secrete the following hormones
1. Mineral corticoids : which are concerned with control of the fluid and electrolyte balance.
2. Glucocorticoide : concerned with the metabolism of carbohydrate , fat and protein.

3.Small amount of sex hormones . Which probably play a role in the prepubertal development of
sex organs.

B. The medulla of adrenal glands.

Secrete catcholamines

Epinephrine and norepinephrine
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