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Pituitary Gland (Hypophysis) was called the Anterior Pituitary Cells and Their Hormones
Cell Type Hormone Secreted
- Because it secretes several hormones that control other I Human Growth Hormone
endocrine glands LGk Sonitogenin
- The true "Master" is the Hypothalamus

- Hypothalamus cells synthesize and secrete 9 different ibronents it inlethy
Hormone (TSH) /

hormones Thyrotropin

- Pituitary Gland cells secrete 7 different Gonadotrophs Gonadotropins:

B . . « Follicle-Stimulating
~These hormones play important roles in regulatlon,:\ P —
metabolism, and homeostasis * Luteinizing Hormone

(LH)

(Hypothalamus Hormone Secretion Pathway)
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Main Function

Stimulates secretion of
Insulin-like Growth
Factors (IGFs) from
SAEEIRENIES

Controls activity of
thyroid gland

In females: Helps with
_estrogen and

roesterone ecretion

and oocyte maturation

In males: Helps with
testosterone production

e
and secretion in lesles

Stimulates milk
production in mammary
glands

Stimulates adrenal cortex
to secrete
glucocorticoids like
cortisol




Functions of IGFs

Regulation of hGH Secretion @V

Glovith especiolly clu
1.-Growth: Aeef
Hormone Effect
[ Cause Ce”S to grOW and mUItIpIy V, Growth Hormone Releasing Stimulates secretion
+ Increase uptake of amino acids o il i
. . Growth Hormone Inhibiting Inhibits secretion
protein synthesis ) Hormone (GHIH) —
growth of skeleton and skeletal {Regulated by)blood glucose level:
muscles during childhood and teefnage y&e:arfs Condition Effect on hGH Secretion
H la‘ln So “ ﬁ)O oglycemia imulation
2. Metabollsm:b7 & re thg]iné ‘;,,' J“Ca‘/,a i oo YBgl Sttt
reﬂa«f Hyperglycemia Inhibition

~Help-with-lipelysis-in-adipose tissue
—Breakdown fatty acids tg enhance@e procluced —by—ipokysi
production
+ Help with carbohydrate metabolism by
decreasing glucose uptake

Other Factors Stimulating hGH Secretion
ls #ine in insuline level \cause
- Decrease in fatty acids ' neke bypgyenia
~Increase in-amino acids
- Deep sleep (Stage 3 and 4)et rn-opd eye
moement Aeep
- Stress
SRR - d e NI
- Vigorous exercise
- Anything that increases sympathetic
activation in the autonomic nervous system



Blood is supplied to the
e panyeal  posterior pituitary by the inferior
— K WIS  hypophyseal

arteries, which branch from the
P Eree internal carotid arteries.

3. Increase blood pressure by
constricting arterioles

Posterior Pituitary

0005 ) =
- Does not produce hormones r‘g':!/J (.P ‘:,

Oxytocin
Antidiuretic Hormone (ADH) / 1 1. Retention of body water

Vasopressin

- Blood supply via inferior hypophyseal arteries

Oxytocin and ADH Secretion:

- Production site: Synthesized in neurosecretory cell bodies
within the hypothalamus.

- Packaging: Immediately packaged into secretory vesicles.

- Transport: Vesicles travel via fast axonal transport down the
axons to the posterior pituitary terminals.

- Storage: Hormones are stored in these axon terminals until
needed.

- Release mechanism: Nerve impulses triggerexocytosis;
releasing the hormones into'the bloodstream.

Thyroid Hormone Synthesis Steps

Thyroid Gland Anatomical Description

Step Description

1. lodide trapping Thyroid follicular cells trap iodide ions
blood plasma

- Shape: Butterfly-shaped : : ,
. . . 2. Synthesis of Thyroglobulin (TGB) Large glycoprotein
- Location: Inferior to larynx (voice box) 3 Oxidation of lodide
. H . 4. lodination of tyrosine One molecule reaction: produces
Unique feature: Onlyrendocrinerglandithaty y i
. ono Two molecule reaction: produces

5. Coupling T2+T2->T4
TI+T2->T3

Thyroid Hormaone Functions

1. Increase Basal Metabolic Rate|(BMR)

2. Help with protein synthesis

3. Help use glucose and fatty [acids for ATP production




Adrenal Cortex:

- Mineralocprticoids:
- Example: .
—Regulates salt and water balance.
- Glucocorticoids:
- Example: Cortispl.
- Controls/metabolism and stress response.

-Secreted in-small-amounts in- males and females:

- Its effect/in males is insignificant.

- In females, important for sex drive and converted to
estrogen.

- After menopause, ovarian estrogen secretion stops, so
all-female estrogen comes from-conversion of adrenal

androgens. ?)marhcud)lﬂy,p/‘l}(g (it Soa8
Adrenal Medulla:
- Secretes hormones:

- Epinephrine: 80% of secretion.

- Norepinephrine: 20% of secretion.
- These hormones control the body's response to stress.

Pancreatic Islets ——

The pancreas is both:

\: Exocrine gland) Secretes digestive juices via ducts.
- Contains clusters called@cini. t0 | exh GTTt

\.Endocrine gland} Secretes hormones directly into blood.
- Contains tissues| called pancreatic islets with four main

cell types: U5 (o dsme
oding

Cell Type Approx. % Hormone Secreted Primary Action

Alpha cells 17% Glucagon Raises blood

glucose level.

Lowers blood \b
glucose level.

Beta cells Insulin

Somatostatin Regulates secretion

of other hormones.

Delta cells

Pancreatic
Polypeptide

Regulates exocrine
pancreatic activity.

Remainder of

fancreakie ishe}s

Negative Feedback Regulation of Glucagon & Insulin
Secretion:

1. glycemia:

- Stimulates Alpha cells to secrete Glucagon.

- Glucagon promotes gluconeogenesis (glucose formation

from fatty acids & amino acids) in the(liver;
- Blood glucose level increases.
2. Hyperglycemia:
- Stimulates Beta cells to secrete Insulin.
~Insulin‘increases facilitated diffusion of glucose into
cells,-its conversion to-glycogen, and protein synthesis.
- Blood glucose level decreases.

. Linc uploke Gor omino acely
- speeccl up e Sunthegis of fa#l—g acids

NS> Geini
L

are 1-2 million tiny

clusters of endocrine

tissue called pancreatic
islets.



5. Hyperinsulinism:

Major Endocrine Disorders o bt P b B

~Excess secretion of

1. Diabetes Insipidus: )/ Insulin from pancreatic Beta
.' cells.
- Result: Hypaglycemia.
: Dysfunction of the Posterior Pituitary gland : : (Due to the

body's secretion of Epinephrine,

respor_13|ble for Antidiuretic Hormone (ADH/ Vasopressin) Glucanon, and. Growth Hormane
secretion. in/response).
- Two Types: - Anxiety, sweating, tremor,

i d heart rate.
- Neurogenic Diabetes Insipidus: Hyposecretion m,c,:iizeer’ Vf:;k;aeis
- Nephrogenic Diabetes Insipidus: Kidneys don't respond to

ADH. e e S R P%\LV- 2

- Possible Causes: Brain tumor, head trauma, or brain surgery
damaging the po©sterior pituitary or hypoth%?amus.%_ Hot
: Secretion of large volumes of urine PP
(Polyuria), leading to dehydration & thrust.
- Treatment:
- Neurogenic: Hormone replacement therapy.

- Nephrogenic: More complex, depends on the cause.
ctpiqalis @ W e s 5 L
ADH A2 (Lo U] o | IS0 S| L5

2. Thyroid Disorders:

- Hypothyroidism: Hyposecretion of thyroid hormone. s Rohy s normal put

- Congenital Hypothyroidism: Requires lifelong thyroid e (ipied Sduble yalema] TH
hormone treatment starting immediately-after birth. Closs. pPlacento. duling | pregnoncy
~Hyperthyroidism: Hypersecretion of thyroid hormone. o olowed rorinal deielopwent

- Example: Graves' disease: An autoimmune disorder.

- Treatment: Antithyroid drugs, radioactive iodine, or surgical
removal of part of the gland.

b
o s Peduce. onkialies
3. Parathyroid Disorders: e, the | adHon of

TSH
—Hypoparathyroidism: Deficiency of parathyroid hormone.
+ Leads to low blood calcium| ¢, , causing muscle spasms and
contractions. ST
- Can occur from accidental damage during neck surgery.

- Hyperparathyroidism: Excess parathyroid hormone.

Type Type 1 Diabetes Type 2 Diabetes
= = 4 Description Insulin-dependent diabetes  Non-insulin dependent
4' Dlabetes Mel I Itus b mellitus (IDDM). diabetes mellitus (NIDDM).
Cause Autoimmune destruction of Insulin resistance, often with
pancreatic Beta cells, relative insulin deficiency.
- Common Symptoms (The 3 Ps): 0 vt il g 5290 0 b or o sl
— . . . 1o enter e cells oo well production.
) PO|yU I‘Ia . EXCGSS'VG U I’I ne prOd UCtIOﬂ . Key Notes o8 ij e - Can lead to ketoacidosis - Accounts for ~90% of
. . v . 9@%3 ocidl Yo from buildup of ketones. cases.
1 POlydeSIa EXCGSSIVG ’[hII’S’[ praucg AP - Treatment: Insulin - Associated with obesity

injections, self-monitoring of and age (often >35).

1 POIyphag |a EXCGSSlve h u nger blood glucose, diet control. - Treatment: Diet, exercise,

weight loss, and sometimes

- Glycosuria: Glucose in urine. drugs like Metformin or

Glvburide.




