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also known as efferent newrons, transmit information [rom re-
ceptoes to the central nervous system {CNS).

Sensory receptors, along with other types of cells, make up
complex sense organs, such as eyes, ears, nose, and taste buds.
A human taste bud, for example, consists of modilied epithelial
cells that detect chemicals dissolved in saliva. In addition to the
five senses of sight, hearing, smell, taste, and touch, neurabiol-
opists recognize balance as a sense. They view touch as a com-
pound sense that allows us to detect pressure, pain, and tem-
perature. Im this chapter, we also consider sensory receptors that

enable us to sense muscle tension and joint position. m

TYPES OF SENSORY RECEPTORS

Learning Objective

[17 mistin guish among five kinds of sensony receptors
according to the types of energy they transduce.

Animals receive information about their environment in vari-
ous energy forms. Sensory receptors transduce these types of
energy into graded potentials that can result in action poten-
tials {see Chapter 39). Mechanoreceptors transduce mechani-
cal energy—touch, pressure, gravity, steetching, and movernent
(Table 41-1). These receptors convert mechanical forces divectly
into electrical signals. Chemoreoeptors transduce certain chem-
ical compounds, and photoreceptors transduce light energy.

'l'hermnrecezturs respond to heat and cold. Mosquitoes,
ticks, and other bloed-sucking arthropods use thermorecep-
tion in their search for an endothermic host, Some have temper-
ature receptors on their antennae that are sensitive to changes

Carmed a Lesacrmebis Animeals foirals

FIGURE 411 | Thermoreception.

The pit argan of this bamboo viper {Trimearesurus stejregent is 3
sense argan located between each aye and nostril. The pit
k ha has i

up to a distance of 116 2 m.

of less than 0.5"C. At least two types of snakes—pit vipers and
boas—use thermoreceptors to locate their prey (Pip. £1-1], In
mammals, which are endothermic, free nerve endings and spe-
cialized receptars in the skin and tongue detect temperaturne
changes in the outside environment. Thermoreceptors in the

b Mauekdy =

ceptors by Type of Energy They Transduce
R e e X

e

Mechanoreceptors Tactile recepors Tanech, pressuze
Pacinian corpuscles; Merkel discs; Buffini corpuscles; Meissner corpuscles
Macicepiors (pain feoeptors) Strong touch, pressure,
lemnpeniune exrreine
Prapeinceptors Muvement, boddy position
Muscle spindles Muscle contracting
Galgi tendan argans Stretch of a tendon
Jaiml reeplors Movemend in ligaments
Statocysts in imveriehrates (hair cells) Gravity
Lateral linc organs in fish Wi, Curmenils in water
Vestibubir appararus
Saccudeand wtricle (hair cells) Girawity; linear acceleration
Semicircular canals {hair cells) Angulaz acceleration
Drgan of Coati of the cochlea (hai cells) Pressure waves {soand )
Chemureceptors Taste buds; alfactory epithelium Spegific chemical compounds
mmql\w:pli.lls '.bnlpl,:rillum e kil |:|1.|,|Ll|!-.':uc'::|:||5 irgects and 1icks; pit e in pil \.-'iprr:-. Heat
neree gidings and receplans ub R and ongue of many animls
Electrareceptars Organs in skin of some lishes Electrical currents inwater
Pﬁulmmptws I‘.:\.'L'.Tnl,t; amrmatichs c|fzr[||u||x|t1s-1 raids ﬂl:ll]{:l.lli.f.‘.‘i i retinas of veptehrates Lighlcm:rg}'
Sensary Reception 787
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(A) 1. °E'EJEJ’§F{H |V LI (cholesterol) » 5 7[J]p =2

(A) % EVE TN RERE - (AR AR R ]EJ, IR El

(B) T #@@ﬂ[ﬁﬁ [T (saturated phosphohp1ds)j I VR

©) T IR g R ’JDTUT ﬁ@ﬂ[@% I (unsaturated phospholipids)
(D) (A e T S g [ Ry A IE”E‘* )y

(C) 2 MW BT (plasmodesmata) E Z1p= ﬁ[ﬁ BT iﬁ;:]lﬂ
(A) i [~ PE(peroxisomes) (B) qwﬁ’ﬁ%(desmosomes)
(C) #&leisfi¥ (gap junctions) (D) AL T (extracellular matrix)
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A) Wg%l(MycopIasmas) B) = %J KT 1% PRI (Gram-positive bacteria)

(C) & K {4 TA1(Gram-negative bacteria) (D) i1 % TAI(Archaea)
©) 4™ ?/IJiFi‘ﬁ;‘fﬁ’tE"iﬁl”ﬁ”éﬁ(cytoskeleton)é E | [l AE et o B L a gy b R ]9
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(C) flIfEA% (intermediate filaments) (D) J‘Jf’ﬁ L
®) 5.l ?ﬁifm{ui fri ek 5 & Af(phylogenetic tree) V f 4+ Futf] ?
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(B) APMwERE- - ADNA‘FEQJE%EI BUE R ¢ T A
© DNA?&@Eﬁ » El55 i"“ﬁ&(laggmg strand)T S ) H B (Okazaki fragment)
(D) ANt ﬁ]*ff? gk % A e

®9. rﬁjfﬂﬁﬁﬂﬁ'm AP BL PN A Il # AL 2
(A) fHERH JmRNAﬁTFIﬁ' 17 poly-A > pJ "Flﬁ’ I cap
(B) % i T5(RNA polymerase)B& iiid: {7 T (promoter) b+ HHIIFHIBSRNA
© mRNAfﬁ‘?pfﬁj[F,Jﬂ4i‘;3'95'ij{r'lji§f;
(D) fMEAG i > W) (translation) ¥ Bl



| 2008 FZEIRLEERHIE - ¥R |
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(D) 48.[|f1& AJZ?(Parkmson s disease)il— 781 fIRYAEFIAE 5 1% 51 e O pfinst 2k Ao,

FIVFE ™ S TR G O bAEEAp Ve bl [ 2

(A) yi.—ﬁf (medulla) B) T ﬁﬁ(oerebellum)
(C) /# = (thalamus) (D) FL%AF (basal nuclei)

(D) 4953 BL X (proto-oncogenes) f FYFEEN N S o 1R L3 BL [N (oncogenes) ?
(A) ﬁ{%ﬁ’xE'E&l,ﬂ/ B ¥(bacterial infection) (B) & =M= (growth factors)
(C) HHEANS" (transcription factors) (D) Z<#@(mutation)

(A) 503 Pl ARSI N e S I ELE PR YRR - fT

ESINER
(A) A RV (B) T %

(C) KA ehy (D) T AP i
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