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The hypothalamus secretes 
hormones that…
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…secretion of parathyroid 
hormone (PTH) by parathyroid 
glands

Capillary blood contains low 
concentration of Ca2+, which 
stimulates…
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Preganglionic sympathetic 
fiber stimulates adrenal medulla 
cells…
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(a) Gross anatomy of the thyroid gland, anterior view

Thyroid cartilage

Common carotid 
artery

Epiglottis

Left subclavian
artery

Trachea

Brachiocephalic
artery

Isthmus of 
thyroid gland

Left lobe of 
thyroid gland

Aorta

9



© 2018 Pearson Education, Inc.

Colloid-filled 
follicles Follicle cells

Parafollicular cells
(b) Photomicrograph of thyroid gland 

follicles (380x)
10



© 2018 Pearson Education, Inc.

Osteoclasts 
degrade bone
matrix and release 
Ca2+ into blood.

Parathyroid 
glands

Thyroid 
gland

Thyroid gland 
releases calcitonin.

BALANCE

Parathyroid 
glands release 
parathyroid 
hormone (PTH).PTH

Calcium homeostasis of blood:
9–11 mg/100 ml

IMBALANCE

Stimulus 
Rising blood 
Ca2+ levels

IMBALANCE

BALANCE

Calcitonin

Stimulus
Falling blood
Ca2+ levels

Calcitonin 
stimulates 
calcium salt 
deposit in bone.
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Corticotropin-
releasing
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blood pressure
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Long-term stress responseShort-term stress response

Short term More prolongedStress

Releasing hormones

Corticotropic cells of
anterior pituitary

ACTH Adrenal
cortex

Mineralocorticoids

Spinal cord

Adrenal 
medulla

Preganglionic  
sympathetic  
fibers

Catecholamines
(epinephrine and
norepinephrine)

Hypothalamus

Nerve impulses

Glucocorticoids

1. Retention of sodium  
and water by kidneys

2. Increased blood
volume  and blood
pressure

1. Increased heart rate
2. Increased blood pressure
3. Liver converts glycogen to  

glucose and releases glucose  
to blood

4. Dilation of bronchioles
5. Changes in blood flow patterns,  

leading to increased alertness  
and decreased digestive and  
kidney activity

6. Increased metabolic rate

1. Proteins and fats
converted to glucose
or broken down for 
energy

2. Increased blood sugar
3. Suppression of

immune system
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IMBALANCE

IMBALANCE

Glucose

GlycogenGlucose

Liver

Tissue cells

Uptake of glucose  
from blood is  
enhanced in most  
body cells.

Elevated blood  
sugar level

Insulin-secreting cells
of the pancreas
activated;  release 
insulin into 
the  blood.

Low blood sugar level

Insulin

Liver takes up  
glucose and stores  
as glycogen.

Glucagon-releasing  
cells of pancreas  
activated; release  
glucagon into blood.

Blood glucose rises  
to homeostatic
set point; stimulus  
for glucagon  
release diminishes.

Liver breaks  
down glycogen  
stores and  
releases glucose  
to the blood.

Glucagon

Stimulus
Blood glucose
level  (e.g., after  
eating four jelly
doughnuts)

GlycogenPancreas

(about 90 mg/100 ml)
Stimulus

Blood glucose
level (e.g., after  
skipping a meal)

BALANCE: Normalblood glucose level

Blood glucose
falls to homeostatic  
set point; stimulus  
for insulin release  
diminishes.
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