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Physiological regulation in mammals 

The Integumentary System and 
h l i  

 

 

 

Your skin is the largest organ in your body. In fact it makes up about 7% of your 
total body weight. Your skin, hair, fingernails, and toenails make up your 
integumentary system. 

The skin consists of three layers. The outer layer is called the epidermis. It is 
about as thin as a piece of paper. It 
provides a waterproof barrier and 
creates our skin tone. The dermis is 
the layer under the epidermis. It 
contains blood vessels and structures 
that produce sweat, oil, and hair. The 
dermis also contains nerve cells that 
detect heat, cold, pain, pressure, and 
touch. The suncutaneous tissue is 
located below the dermis. It is made 
mostly of fat. It helps keep the body warm. It also protects the body by absorbing 
energy from objects that hit it. The suncutaneous tissue connects the skin to the 
body. 

The skin contains exocrine glands, glands that release secretions through ducts. 
The main exocrine glands of the skin are the sweat glands and the oil glands. The 
skin functions as an excretory organ by releasing excess water, salts, and urea 
through the sweat glands. By releasing excess water, the skin also helps regulate 
body temperature. 

Oil glands, found in large numbers on the face and scalp, secrete a fatty substance 
known as sebum. Oil glands are usually connected by tiny ducts to hair follicles. 
Sebum coats the surface of the skin and the shafts of hair, preventing excess 
water loss and lubricating and softening the skin and hair. If the ducts of oil glands 
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become clogged with excessive amounts of sebum, dead cells, and bacteria, the 
skin disorder acne can result. 

The human body is very good at keeping its temperature within a narrow; safe 
range around 37.0 °C (98.6 °F), in spite of large variations in temperatures outside 
the body. The skin is one of several organ systems participating in maintaining a 
core temperature (internal body temperature). In the skin there are temperature 
receptors that send information to the brain.  The thermoregulatory centre in the 
brain is celled the hypothalamus. The hypothalamus controls the sweat glands. If 
the body is too hot, glands in the skin secrete sweat onto the surface to increase 
heat loss by evaporation. This cools the body. Sweat secretion slows when the 
body temperature returns to normal. 

The hypothalamus is also sensitive to very small changes in the temperature of 
circulating blood, which varies with changes in core temperature. If the body 
temperature is too high blood vessels supplying the skin capillaries expand or 
dilate, so that more blood flows through the capillaries and more heat is lost. This 
is called vasodilation. If the body temperature is too low blood vessels supplying 
the skin capillaries constrict to reduce the flow of blood through the capillaries 
and less heat is lost. This is called vasoconstriction. 

The regulation of body core temperature is crucial for survival; constant body 
core temperatures above 40 °C result in protein denaturation and cell death, 
finally leading to multiple organ failure. The hypothalamus responds not only to 
changes in core body temperature but also to hormones, physical activity, and 
emotions. 
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A. Write one or more sentences to answer the following questions 
 

1. Name three functions of the subcutaneous tissue? 
_____________________________________________________________
_____________________________________________________________ 

 
 

2. Describe how your skin protects your body. Give two ways. 
_____________________________________________________________
_____________________________________________________________ 

 
 

3. How does your skin help your body maintain its temperature? Give two 
ways. 
_____________________________________________________________
_____________________________________________________________ 

 
 

4. Identify two substances your skin produce that prevent your skin from 
losing too much water? 
_____________________________________________________________
_____________________________________________________________ 
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5. Hill walkers often encounter extreme changes in environmental conditions. 
Describe the changes involved in thermoregulation when a walker responds 
to a rapid fall in environmental temperature? 
_____________________________________________________________
_____________________________________________________________ 
 

6. Why does your face become red when the weather is hot and the AC is 
broken in your classroom? 
_____________________________________________________________
_____________________________________________________________ 

 
 

B. Differentiating terms: 
How do the following terms differ from each other? 

 
 

1.  
 
 
 
 
 
 
 
 
 
 
 
 

2. 
 
 
 
 
 
 
 

Oil glands Sweat glands 

__________________ 
__________________ 
__________________ 
__________________ 

 

How are they different? 

__________________ 
__________________ 
__________________ 
__________________ 

 

Vasoconstriction Vasodilation 

__________________ 
__________________ 
__________________ 
__________________ 

 

How are they different? 

__________________ 
__________________ 
__________________ 
__________________ 
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C. Describe the effects for the following causes: 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

D. Complete the sentences: 
 
 The hypothalamus has ________________  , which are sensitive to  
 
 
 The hypothalamus also controls _________________, which secrete sweat. 
 

 

Cause 

Body core 
temperature is 

too high 

Effects on sweat glands 
and blood vessels 

Cause 

Body core 
temperature is 

too low 

Effects on sweat glands 
and blood vessels 
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E. Circle the letter of the word that best completes the sentence. 
1. Large numbers of oil glands are located on the … 

a. Scalp 
b. Face 
c. Hands 
d. Both (a) and (b) 

 
2. A skin problem that happens due to the accumulation of sebum and 

bacteria is … 
a. Skin cancer 
b. Rash 
c. Acne 
d. redness 

 
F. Look at the following diagram, and explain it to your partner – take some 

time to read it first 

 


