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Chapter 45: Hormones and the Endocrine System

Overview

1. What is a hormone? :
A hormone is a molecuie that communicate s regulatony messages
Hhroughout Hhe body by +Hhe bloadstream o hemolymph.

2. Why does a hormone elicit a response only with target cells?

Only target cells have +he receptor Hhat matches

Hhe specifc hormone.
3.  The body has two long-distance regulating systems. Which involves chemical signals by
hormones?

Endocrine System

4.  What is the other major communication and control system?
Nervous S\d stem

Concept 45.1 Hormones and other signaling molecules bind to target receptors, triggering specific
response pathways

5.  Explain the difference between an endocrine gland and an exocrine gland. Give an example of
each.
n endocrine gland secrefes hormones direcHy info the
surounding Fluid (i-e. adrenal glands)
Jn exocrine gland has duets +hat camy secreied substances

on’ro/:rﬂ'? body sufaces or cavihey (i-e. salivary glards)
6.  Several types of secreted ;ignaling molecules are discussed in this chapter. Compare the action of

each of the following, and give an example.

hormones
Signaling molecules +hat ommunicate messages +Hhrovghat body
Iocm(;.e. ecdyskercid)
regulators
Act over short distances and reach taget by difAusion
(i-e. cyfokines)
neurotransmitters
Dithuse ot a veny short distancc acwss synapses
(i-e. acehylcholine)
pheromones

Chemicals released into external env ronment
(i.c. sex phexomanes 1o arhact males)

M armiwinkt @ ANAN Daneran CHAinatine lnn



AP Biology Reading Guide Chapter 45: Hormones and the Endocrine System
Fred and Theresa Holtzclaw

7. These figures show five different types of signals. Label and explain each one.

W.secreked molecules di FFuse info bloodstream
« Response tnggered in +arget cells
anywhere in 4he body

R aso
Endocrine Signal

3

| *Seareted molecules diffuse locally
*Response in neighboning cells

*secrefed molecules diFfuse locally
*Response in cell Hhat secreted molecule S

"Newohansmitkers diffuse acoss synapse
‘Response in cells of targed Hssues

|+ Neurohormones diffuse into bloodstream

« Response in target cel's anywhere
in He body

Ncurocndocn'c S.‘q?&ingd

8.  Recall that target cells have receptors for specific hormones. Where are the receptors for lipid-
soluble hormones found?

These receptors canbe found in the cytoplasm or nucleus.

9. Where are the receptors for the water-soluble proteins found? Explain this difference for the two
types of hormones.

- Receptors for waker-sploble poteins are found on the cell
surface, since these prokeins cannot di FRuse thiough
Hhe plasma membrant s lipid-soluble enes do.
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10. Carefully read the section Cellular Response Pathways, and use that information to complete this
table.
Hormone Method of Mode of Travel in Location of Examples
Type Secretion Bloodstream Receptors
water-soluble ) Polypephdes
xocytosis |Travel Freel s Yypep
Exocy y | cell surface tinsulin}
lipid-soluble _ Al :
Di FFUSION Tramspart Pokein | Instde cell Skerords
(cornsol)

11. What endocrine gland secretes epinephrine?
Adrenal gland (on top of kidneys)

12. What are the two intracellular responses in the liver to epinephrine? How do these help the body

[} deal with short-term stress?
Achvahon of entyme for glygen breakdown and
inachvahon of enzyme for glywogen syn+hesis. Tis allows

foc release of glucose into the bloodstram, poviding encrgy.

Use the following figure to explain the signal transduction pathway for epinephrine. (Y ou may
need to review signal transduction in Chapter 11).

13.

After reaching +he liver, epi.
Adenyly binds to o 6 protein- wupled
Styclaye "¢ceptor, which tnggers a

' cascade of events.
™e G prokin and C‘df"q'\j‘
cyclase are achvated ,
provding energy For +he
synthesis of +he short -
lived second messerger,

cAMP. (AMP achvates Hhe
Potein kinase ,which +he
of glycogen synthesis == achvates or inachvates

/ tnzymes, leadingto an
PROMOTION :
oF glycogen bredkdan appropnate response.

second

Mcssengc r

INHIBITION

SI6NAL TRANVSDUCTION
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14. Lipid-soluble hormones, such as estradiol, bind to intracellular receptors. Explain the action of
this steroid in the following figure.

= The hormone diffuses into the
Cy cell and binds to i1+s
_ Laspy, intacellular ceceptor. This
B il omplex goes ints +he nucteus
eceplor complex  and interacks with a specific
site of DNA, olkﬁng gene
branscr pbon for a parhcula
gent. In +his casec, +he
transcnphon of +hte

Vilellogenin V\"‘C”OQCOIT\ prokm WQs
achvate d by estradiol .

15. One hormone can have several different effects. For example, epinephrine can cause the release
of glucose from liver cells, dilate blood vessels to skeletal muscles, and constrict intestinal blood
vessels. All these effects prepare the body for “fight or flight.” Explain how these multiple effects
are possible.

Mulhple effects can be produced by 0N¢ hormone i Hoe
cells have different receptors for Hhat hormone or

different signal tansduchon pathways /e ffector proteins.
16. There are some interesting effects of a couple of local regulators discussed in your text. Explain
how the local regulator nitric oxide (NOO) is affected by Viagra, a drug used to treat male
erectile dysfunction.

Viagra prolongs +he achvity of the NO response
pathway, which sustains increased bloodFlow o the
penis.

17. Now read about prostaglandins, and explain why they contribute to menstrual cramps in females.

Prostaglandins can skmulate conhrachions of +he vkenne
wall and cause musces of the viCrUS o become

‘(\((!"Gb\f Pmsﬂqlondms can also intensify +he
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Concept 452 N egative feedback and antagonistic hormone pairs are common features of the
endocrine system

18. Throughout this course, we have emphasized feedback loops. What occurs in a negative feedback
loop?
In neqabve feedback +he response to 0 skmulus ihhibits
or reduces +he inihal shmulus.
19. Complete the following chart for this pair of antagonistic hormones.

Hormone Secreted by Action

insulin Tnqgers uptake of glucose Fom blood
p cells
Pecreases blood glucose concentvabon

glucagon 0 Promok s release of glucose into +he blood
ol Increasey blood qlucose concentyphon

Make sure you specifically noted alpha cells or beta cells in the chart above.

20. On the AP Biology exam, you will be expected to explain a feedback loop. Use this figure to
explain the control of blood glucose by insulin and glucagon. This is a commonly used example,
and one you should know.

Body cells ak e _ pecells of Hne
vp g\veose - Insvli pancreas

release nsulin
into +Hhe blood
urer e Poncreas
+okes vp ﬂ
glucose
Blood glucose

nses

e *negahve feedback
S HOHECSTASTS IJ
=) 1o~ﬂ°m3/'°°ﬂﬁ

Blood gluese
Falls
Liver breaks down
a\ycogen {(r\;a o Pancreq s
?c)\u ose into b\m‘/
Gtutcc}r\ £ cells of
IR (5 R S S nsaren pancreas release

q\\;((il(-3 on intp +Hhe blood
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21. What occurs in diabetes mellitus?
Insulin is deficient or the target Hssues of

insulin don + respond to +he hormone normally .
22. Distinguish between type 1 diabetes and type 2 diabetes. §
Type 1: immune sysiem deshays P cells = no insulin
Type 2: target cells Fail to respond {5 insylin
23. Which type of diabetes is correlated with obesity?
TLJP'C 2

Concept 453 The endocrine and nervous systems act individually and together in regulating animal

.
DRYSI0logY

24. Thehypothalamus directly secretes hormones that travel to the posterior pituitary and regulating

hormonés.that affect secretions of hormones by the anterior pituitary. On this sketch, label
hypothala anterior pituitary, and posterior pituitary and the two hormones secreted from the
posterior pituitary
Lo S
4N i - Anterior pituitary hormones
Y

=%
r’.:‘_"
o J

25. Retumn to the figdre above, and list the hormones secreted by the anterior pituitary.

;/’
e

5 i

e
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