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Identify the direction that impulses travel through a neuron

LESSON 1

STRUCTURE OF THE NERVOUS SYSTEM

FOCUS QUESTION
What are the structures and functions of a neuron?

Neurons
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.ifferentiate between the central nervous system (CNS) and the peripheral nervous system (PNS) in
terms of associated structures

Bt 1o Figuae 10 The comvbwae (oot BT T bowm o the barge o Pt of e Bosin ant o

The Central Nervous System
The nervous system consists of two major divisions. The interneurons of the brain and

gt procesans Ieivind with Lasming, Semory. liagisge. s, voluntary hody system (PNS) consists of the sensory neurons and motor neurons that carry informa-
e e th e 0o Bt roces tm e e o e i, = b tion to and from the CNS.

P ————— The function of the CNS is the coordination of all the body’s activities. It relays mes-
Eaploin the imgortance of o A5k3% o) grres on Pre tasthcn of B st sages, processes information, and analyzes responses. When sensory neurons carry

information aboul the environment to the spinal cord, interneurons might respond via
a reflex arc, or they might relay this information to the brain. Some brain interneurons
send a message by way of the spinal cord to motor neurons, and the body responds.
Other neurons in the brain might store the information.

Ecem

Describe the function of the central nervous system.

The brain

Over 100 billion neurons are found in the brain. Because the brain maintains homeostasis
and is involved with almaost all of the body’s activities, it is sometimes called the control
center of the body. Refer to Figure 9 on the next page to learn about important events
that have led to understanding of the functions of the brain. For example, four thousand
years ago surgeons drilled holes in people’s skulls in an effort to reduce pressure on the
brain after a head injury or to release “bad humors” from the heads of people who had a
mental iliness. Fast forward to 1951, and the first mediciation used to treat depression is
available with a presciption. The noninwvasive brain surgery first performed in 2009 has
been used to treat patients with pain or uncontrollable tremors. Approximately 1,000
i o i i beams of ultrasound pass through the skull and are focused on a specific area of tissue.
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Identify the different sensory structures and their corresponding sensory receptors and
stimuli
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Identify the nephron as the functional unit of the kidney, to include its anatomy and
function in waste excretion
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Identify the anatomy of the ear and function
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Identify the anatomy of the eye and function

Sight

Figure 1 shove the path of light as @ travels theough the cye. Light first enters the eye
through & trassparent, yet durable, Liver of cells called the cormea. The cornes helps w0
focus the light throagh an opening called the pupll. The stoe of the pupd is regulsted by
masches i the rs=the cobored pan of the eve. Babind the ins bs the lens, which inverts
the image and projects i onto the retina The inage travels through the vitrooe humor,
which is a colorlens, gelatinlike liguid between the kens and the retina. The reting

peoe coils called rods and cones. Reds are light-senative cell
that are excited by low levels of ight. Comes function in beight light and provide infor
mation sbout color to the Brain. Thesw teceptons send action potentials to the brain via
the neurons in the optic nerve. The brain then the fi combin of

L) =

agrads received from the reting and forma a visual image

Figue W Light biweds Twough e (ormes
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Hearing and Balance

Hearing and balasce are the Twd) suor functions of the oar. From 4 soft sound, ach as
whispering, 8o 4 loud soumnd, such a8 & Crosnd ¢hewring ol & sposting evwnt, specialized
ecepiors &0 the ear can Setect both the velume and e haghowes and kowres of
sounds. How can you stand on one foot without Galling over? Canals i the inner oar are
respoenible for your sene of Belance, o equil®rivm. Recrpon in the inewer ear send

! messages to your beain about (he position of your body and help vou balance oo one

i foot, even when your eyes are closed
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Differentiate between the types of sensory receptors in the skin (temperature, pressure,

pain)

Touch

Many types of sensory receptors that respond to
temperature, pressure, and pain are found in the
epidermis and dermis lavers of the skin_ Figure 16
illustrates the different types of receplors—some
that respond to light touches and others that
respond 1o heavy pressure. Notice that receptors that
respond to light touches are just below the surface of
the skin. Receptors that respond to deep pressure or
vibrations are further below the skin's surface. Other
receptors in the skin send signals when hair is moved.

Distribution of receptors is not uniform in all areas of
the body. The tips of the fingers have many receptors
that detect light touch, The soles of the foet have o wmwumm‘an
mmmﬂmmpmdmlnmmmhn skin. A person can tell If an object is hot or cold,
receplors are simple, consisting of free nerve endings o

that are found in all tisswes of the body except the

brain. Pain receptors respond lo external stimili, such as extreme hot or cold tempera-

tures, as well as to internal stimuli, such as chemicals released by injured cells, making

the area more sensitive to painful stimulation. The brain constantly receives signals

from these receptors and responds appropriately,
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LESSON 3

THE EXCRETORY SYSTEM

FOCUS QUESTION

Explain the main structure and function of the excretory system

Can exercise affect the excretory system?

Parts of the Excretory Systen

As you breathe. cat. wall. stady. and slewp, your
body collects wastes. These wastes inclode tonins,
waste products, and carton dionsde. that result
from. metabolc fundtions that accur s vour body
constanely and withowt you thinking abost &

What happens o all of these wastes” The excre
Sory syslom fessoves thea From the Body. 1n
additaon, the excretary swsloms regulates the
amount of fluid and sl = the bady and &
maintains the pH of the blood Al of thew
functsoms help to mamtan homeostasn.

The components that make up the excretory
wytemn inchade the lungs, skin, and kidneys, &
Bustrated in Figure 17 The lungs primasiy
excrvte carbon dioxide. The skin primarily
owretes water and salits contained i sweat. The
Ladneys, however, ate the Mmajor excreiory oegans
in the body. The kidneys flter wastes and other
sabntances from the bood. The wretens carry
urewe produced i the badneys to the Badder
Urisse exits the body through the urethea

\'Gtt "

Identify the components of the escretory

Lungt

e
aareys
Ol dd
L
Uretres

Fgwe T e crgem of escretion work logethes 1

menats mele) Bom e 5ody Mew Segem axtsde Pe
WGl A NS e

www.JNOB-J0.COM



Identify the anatomy of the kidney.

The Kidneys

As showers in Figure 18, the kidewys arv beao-haped crgans 1hat filter out wastes.
water, and salts froemn the blood The badeys srv diviled oo two distanct egons. abso
Dstrated o Figure 18 The outer portion i calied the renal corten and the inmer reghon
w called the reral medulls Fach of these rogons comtams mecrmscops: tubes and blood
vessels In the crnter of each kidney b a region called the renal peivin, whare urine
collecton pcown. Tollow Figere 18 as yom road about how the hadneys function

Nephron filtration
Each badney contams sppronimately ooe mallion fillering units called mephroes. Blood
cnters each nepheon thrvugh a Jorg tube that & surrounded by o ball of capdilar e
calbed the ghomerudus (ghub MER ub bis) (plural glomerdd The ghomeralus i sar-

ded by & Calied the B s capautle
The ronal artery trassports nutrwnts and wastes 30 the kidney and beanches into
wnalier and ssalier Nood vessels. eventually reachang the tiny caplistios = the glomer.
wlon. The walls of the capillurs sov very thin, and the bood s under grvat preware. As
3 resalt, water and sebntances disoboed i the water, sach 3 the mtroprnous waste
praduct callnd area, aov pushed throogh the caplary walls mto the Bowsran's capade
Langee modecules. sach s red blood celle and peotesnn. reman in the Soodteam.

e

Figare W Necictrm e D lonc ol
oty of De Ldneys

Summarge e jiT 0 e 0f 1
mretrd dom e Sy

W JNOB-J0.CoM



L4

Compare and contrast, using visuals, the two different types of hormone actions: Steroid

hormones and amino acid hormones

The endocrine system is composed of glands and functions as a communication system
Endocrine glands produce hormones, which are released into the bloodstream and
dstributed to body cells. A hormone is & substance that acts on certain target cells and
tissues o produce a specific response Hormones are classified as steroid hormones and

nonsteroid or amine acid hormones, based on their structure and mechanism of action

Steroid hormones
Estrogen and testosterone are two examples of steroid hormones. All steroid hormones

work by causing the target cells to initiate protein synthesis, as illustrated in figUlt' 13

Figure 13 A%
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Identify the major glands of the endocrine system and their related hormones

Figure 20 Visualizing the Endocring System
The hy ! Dy S00VNG 35 & Wk DIt en the
NEVOUS System and the endocrine system The DRURMy Jland releases growth
Notmane. ADH. and Srylecn as nesed Dy the Body The Ditutary gland akso

g and hat regudate The testes, the ovanes. and the

thyroud and adrenal glands.
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Describe the three types of neurons (sensory, motor, and interneurons) and their
involvement in the reflex arc
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Explain how a nerve impulse is transmitted through the neuron and through the synapse

between the three types of neurons
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Differentiate between the two types of sensory receptors in the eye (rods and cones)

S:th
Figure 1 shows the path of Sght as it travels theough the eye. Light first enters the eye
through a trassparent, yet durable. Liver of cells called the cormea. The cornes helps o
focus the lgght through an opening called the pupd. The sze of the pagpd is regulated by
muasches in the irts-the colored part of the eye. Behind the irts bs the lens, which inverts
the image and projects it onto the reting. The mmage traveds theough the vitreoms hamor,
mhuamwwmmmumm The retina

plor cvlls called rods and cofwes. RS are light -semoaine celis
ananlhh- Sevels of lighe. Comes function in bright light and provide infor
mation aboul cokir 1o the braim These receptons send action polentisls 10 the brain via
the neswrons in the optic serve. The Beain then interprets the spocific combination of
signals received from the reting and forms 2 visual mage.

Fugure M Lgp St Drous e cames
208 D gk T e el @t B gy the
mage on B rvtng. Boty and Cones n e
O O PR REON W TR U 2 DY v
e opiic ferve

Hearing and Balance

Hearing and balance are the two mapor functons of the car. From a soft sound. such as
whispering, to a lond sound, such as & cromd cheering at a sposting event, specialined
recrpon in the ear can detect both the volume and the aghness and lowness of
sounds. Hew can you stand on one foot withoot falling over ! Canals iy the inner car are
responaidle for your serwe of balance, of equilidaium. Rocepton i the inser car send
mesages fo your beain shout the position of yvour body and help vou halance on one
foot, evwnts when vour eves are Closed

e,
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Compare and contrast, using visuals, the two different types of hormone actions: Steroid

kg . .
hormones and amino acid hormones

The endocrine system is ¢ nn‘_i-nnl of glands and functions as a communication system
Endocrine glands produce hormones, which are released into the bloodstream and
distributed 10 body cells. A hormone is a substance that acts on certain target cells and
tissues 10 produce a specific response. Hormones are classified as steroid hormones and

nonsteroid or amino acid hormones, based on thedr structure and mechanism of action
Steroid hormones

Estrogen and testosterone are two examples of steroid hormones. All steroid hormones

work by causing the target cells to initiate protein synthesis, as illustrated in Figure 13

Fgure 13 At
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Identify the anatomy of the ear and function
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Hearing
Videations called soumd waves cause partiches in the e to vibrate Figure 1S dlustrates
the path of sound waves as they travwl through the car

mehm«m.cﬂuﬂtmo

b called the cardram or tymp 24 the end of the ear canal 10 vibrate.
These vibrathons travel through three bones in the medSie car. the malieus (also called
the dammer), the incus Ll and the stapes (stierup). As the stapes vibvates, il Causes
the oval window. a b that sey the maddie ear from the inmer var. to move
Back and forth In the inner ear. & snaddaped structure called the cachies (KOH Liee
W) i filled withs Musd and Nined with tiny hadr colis. Vdwations caase the fuid inside the
oochles 10 move Mhe a wave against the hair cells. The haies colls sespond by generating
nerve impulses in the aadory nerve and transestting them o the braim.

Bouw

Sumenarize how each sonse organ detects changes In the ermwonment.

Balance

The inmer car also contains ongans foe Balance, inchating theee wemicircular canalc
Semicircular canals transenit information about boady postion and balssce 10 the beain.
The theoe canals are positioned at right angles 10 cow another, sod they are Nluid-filled
and lined with haie cells. When the position of your head changes, flusd within the
semicircular canals ssoves. This causes the hatr cells 1 bend, whinh i tum sends nerve
Empulies 10 the bram., The brain then & able to & yose p and wheth
your body bs sull o in metion,

L e e
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erentiate between the central nervous system (CNS) and the peripheral nervous system
(PNS) in terms of associated structures and functions.

Reder 1o Figure 12 s you sead sbout the peopbersl mervous system. This sysbem
e af reareen that are ot part of B comital e e el Wy
Tans and Itor Beumone. Newsoes @ e perpleral fervoss eviem Gan be el e
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Identify the anatomy of the kidney.

The Kidneys

As shown i Figure 18, the kidmeys sov boan-shuped oegans that filter out wastes.
water and ity from the Bhood. The kidneys are dvided oo two datmet rogions, 3o
Wotrated = Figure 18, The outer portacn 1 called the renal cortes and e inner regon
s called the renal medulla. Fach of these roglons containe mecroscopic tubes and blood
Vousels. In the conter of each kidney s 3 region called the roal pelvis, where urine
colbecton occurs Fullow Figure 18 o vou read sbuout how the badoens functacon

Neplwon filtration

Fach Lidney contains appeoamate b one mullon fawnng enas callad nepbram Boad
eniers cach nephiron through a long tuby that » surrounded by a ball of capdlanes
called the ghomerues (ghuh MER uh hav) (phural. glomenull) The glomerulus s sur
rounded by a structire calied the Bowman's capeeie.

The renal artery wansports nutrents and wades W the badnry and branches into
amaller and smalicr blood veseh eventually reaching the teny Capdlanes m the Zhomee.
s The walls of the capdiares ate very thin, sad the bood b ander great pressare. Ad
 rosult, water and substances dissolbved i the water. sch o the ntrogenous waste
Prodct called gred, arv pested (rough the capdlary wally st the Boweman o ¢ apale
Larger mwdevuden, vanch s red Blood ol and protesns, reman in the bloodservam.
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Explain how negative feedback is important in maintaining homeostasis

Pusaary gland

The petcitary gland i dtusted ot the bave of (he
Besien, as Bustrated o Figuse 17 This glad 4o
sometimes calbed the “master ghand” beconse it
rrpaletes s ey bhody (s Despite w0
amall sise 1 i Mot gt ane endacrine
et The pltwitary glamd o reses bormoses
At repedate marny Duady S tama Bl tegu
Lates ottt enadon Time ghands sech an the theTold
Whand mirenal ghande. tesbes, sl ovaries
Sevewad petat ary hormanes a1 on o = the

D] gand bty Lie NI L ANGOIRIng S fest a1 g g, G 4
B ol A e B b R 8 Pagee fae gt L
cakmore. Caliomtn 0w TOV mard o 4 hormone @t b parth ropurndle b Ow
gaton of calcwem. an Irporlant mineral b hore bnmunon, Moad doreng, eme
Berntan and e comtsmtaan C sk omn bouer Maad cahmem beveb by iygnaong bares
e
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Identify the major glands of the endocrine system and their related hormones

Pancreas s, Giptigen ot
As discussed in Lesson 1, the pancroas has a —ﬁﬂh
crucial rode in the production of enzymes that :"““‘" )
digest carbodivdrates, proseins, and fats, The " Seed pivae
pancreas also secretes the hormones insulin and han baod P e
plucagon, which work together to maintain Plucose s high UTUen nstes
homeostasis, as illastrated in Figure 19. When e
blood glucose levels are high, the pancreas ’.
releases inslin. Insabin cgnals body cells, egpe- :_‘_‘;“__
cially liver and muscle cells, to accolerate the Fovd gucese

son of gh to ghrogen, which is stored  Tomees 2200 j
hhmm&d”h&-h S e—_
glucagon is released from the p Ghacagon ‘
cwmwuwhmm pe——
them 1o convert ghoogen 1o glscose and release e igen bt
the ghucose into the Nood. e G
Diabetes is a disease that results from the body Figure 19 Glucagon and iniufin work
not producing enough insulin or not properly poie! il it lantelsopu

using insulin. Type 1 disbetes, which usually e

appeans in people by the age of 20, occurs when

the body cannot produce insulin. Type 2 diabetes occurs in 70-80 pescent of people
dugnosed with disbetes, and asually occurs after the age of 40. It results from the cells
of the body becoméng insensitive 1o insulin, bh«hqy«dw the blood ghucose
leveds must be monitored and maintained W pr sons from the &

Adrenal glands
Refer again to Figure 16, The adrenal glands are kocated just above the kidneys. The
mmdl&&aﬂsha&dhmn&hm&wm
aldosterone and a group of b called glucocorth Aldesterone (2] DAWS tuh
Mwmwﬂmmm-mammw
xond. raises blood gh levels and also reduces inflammation.
The body has different mechanisms for responding to stress, such as the role of the
nervous system and the “fight or fight response.” The endocrine system abio s involved
with these types of resp During a ful situation the inner portions of the
MMWW(&MWMMWTW
these hormones increase heart rate, blood pressure, breathing rate, and blood sugar
Jevsds. all of which 3 ) ity of body <l
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