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Domanda	1	(Punti	10)	
		

Descrivere,	anche	attraverso	l’uso	di	una	rappresentazione	grafica,	l’organizzazione	
anatomica	della	retina	umana	ed	evidenziare	le	differenze	principali	dei	
fotorecettori.	
	

	
Domanda	2	(Punti	10)	
 
Descrivere	il	meccanismo	di	trasduzione	nella	coclea	e	le	caratteristiche	principali	
per	rilevare	intensità	e	frequenza	dell’onda	sonora.		Riportare	infine	le	principali	
soluzioni	tecnologiche	per	protesi	cocleari.	
	
	
Domanda	3	(Punti	5)	
	
Descrivere	il	metodo	dei	limiti	attraverso	l’uso	di	un	esempio	che	permetta	di	
determinare	la	soglia	assoluta	di	percezione.		
	
Domanda	4	(Punti	5)	
 
Descrivere	e	commentare	la	figura	sotto	riportata.		

 

336 CHAPTER 14  The Cutaneous Senses

drawing compass) so that their points are about 12 mm (0.5 
in.) apart; then touch both points simultaneously to the tip of 
your thumb and determine whether you feel two points. If you 
feel only one, increase the distance between the pencil points 
until you feel two; then note the distance between the points. 
Now move the pencil points to the underside of your forearm. 
With the points about 12 mm apart (or at the smallest separa-
tion you felt as two points on your thumb), touch them to your 
forearm and note whether you feel one point or two. If you 
feel only one, how much must you increase the separation 
before you feel two? ❚

A comparison of grating acuity on different parts of the 
hand shows that better acuity is associated with less spac-
ing between Merkel receptors (Figure 14.9). But receptor 
spacing can’t be the whole story, because although tactile 
acuity is better on the tip of the index fi nger than on the tip 
of the little fi nger, the spacing between Merkel receptors is 
the same on all the fi ngertips. This means that while recep-
tor spacing is part of the answer, the cortex also plays a role 
in determining tactile acuity (Duncan & Boynton, 2007).

Cortical Mechanisms for 
Tactile Acuity
Just as there is a parallel between the density of receptors in 
the skin and tactile acuity, there is also a parallel between 
the representation of the body in the brain and the acuity 
at different locations on the body. Figure 14.10 indicates the 
two-point threshold measured on different parts of the male 
body. By comparing these two-point thresholds to how dif-
ferent parts of the body are represented in the brain (Figure 
14.4a), we can see that regions of high acuity, like the fingers 
and lips, are represented by larger areas on the cortex. As we 
mentioned earlier, “magnification” of the representation on 
the brain of parts of the body such as the fingertips paral-
lels the magnification factor in vision (page 82). The map of 
the body on the brain is enlarged to provide the extra neural 

processing that enables us to accurately sense fine details 
with our fingers and other parts of the body.

Another way to demonstrate the connection between 
cortical mechanisms and acuity is to determine the recep-
tive fields of neurons in different parts of the cortical ho-
munculus. Remember that the receptive field for a neuron 
in the visual system is the area on the retina that, when stimu-
lated, influences the firing rate of the neuron. The receptive field 
for a neuron in the cutaneous system is the area on the skin 
that, when stimulated, influences the firing rate of the neuron.

From Figure 14.11, which shows the sizes of receptive 
fields from cortical neurons that receive signals from a 
monkey’s fingers (Figure 14.11a), hand (Figure 14.11b), and 
arm (Figure 14.11c), we can see that cortical neurons rep-
resenting parts of the body with better acuity, such as the 
fingers, have smaller receptive fields. This means that two 
points that are close together on the fingers might fall on 
receptive fields that don’t overlap (as indicated by the two 
arrows in Figure 14.11a) and so would cause neurons that 
are separated in the cortex to fire (Figure 14.11d). However, 
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Figure 14.8 ❚ (a) The firing of the fiber associated with a Merkel receptor to a grooved stimulus pattern. (b) The firing of 
the fiber associated with a Pacinian corpuscle receptor to the same grooved pattern. Results such as these indicate that 
the Merkel receptor signals details (Johnson, 2002). (Adapted from Phillips & Johnson, 1981.)
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Figure 14.9 ❚ Correlation between density of Merkel 
receptors and tactile acuity. (From Craig & Lyle, 2002.)


