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This distnction between noxious and nociceptive
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D Aferent Verses Sensory Innervation of the Viscera
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the peripheral encoding of nociceptive events are dis
ed here,
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e o alent miosardia schemi Facher than 3
vum\y Cardiae mechaniam
Fher is alan & group of patents with angina pec-

RS st pae b
The vagal aferent Innervacion of the ventrices s
mainly mediated by unmyeiinated bers. These recep:

o &
Dt myested Rers Toy ettt 3l e

ey Bt 1 1) g hc
small. In agreement with the other  the responses of lwdy .k \Z ’m

o Trscoronay sdmmsteaton of bradyni (55 2 <eoted (. prs B chr s ok ressed vsbr




could contribute 1o the sensation of cardiac pain and

VISCERAL SENSORY RECEPTORS AND VISCERAL PAIN 03

104 PERNANDO CRRVERD

sl a spatially

exclusive ole in the signaling of ischemic pain.
xistence of specific cardiac nociceplors has
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233-236) Casati et al (58 recorded (1
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hasical stimulation of
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pain of venipuncture s entirely due o the timulation of

s (25, 218) However, more recently
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3 Vascular mechaniems of headache

A menion must be made here of he fct
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Feadahe s the seiation of sensoy aferents oner
ing cranal vessls Anatomle and cinica svidence
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headache (102, 252, 283; however, the precise mech.

potential per
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o Torihe ggering o sl s
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ecal a2,
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injection of beadykinin into the coronaey circulation.
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during the fist week
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220,
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‘fferents which would have also been maximally excied
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encoding of cardiac pain, this time also taking into.
ccount central méchaniams.
“that when the activation of nonspe-
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2 Veins
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nisms implicated in vaseular headache is outside the
cope of this review.
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oy On e b mand. he o o breut
lessness during exercie and of dyspnes (painful or 0if-
euk reathing) appear 1 be medated by he st
ion of sensory receplors n the lungs (319). Pnlm:;lry

ind reducing

sesween the pulmonary capilaries and

e atveolt ST 31 519) Howower, there i o irec

evidence showing that the sensation o dyspned s me-

i xclusively b the acvtionofafeen ey n
langs

B Sensory Inneruation of the Lings and Airuays

The lungs and the tracheobronchial tree are inner
vated by afferent. bers running In vagal and symps.

intor-
Recents.

theti nerves, However,vrtually al the avl
matlon about the properties of respiratory.
agal afforent oers.

RESPIRATORY SYSTEM

A Sewsations From the Respiratory Systen:
Theonly that ean be cvoked by direct

ion of espratory aRrent Sbec are shos of
i ison s Tr2 pokpatu sensions ot

v

L Vagal aferent ibers

! afere fhers mervsing
sroncThave el bodisn e s
angla 46,205). Thnlelwwlym(Lhelnd\nhlv:lhelr

s mainly in the nodose ganglion and lss fre-
ey 1 he AT sangin 209 Vagh ateres

mediedty

the respiratory system. For instance, human aubjects
are ware of the degre of isensio o he s bt
b Senaion oiginates roptioceptors in the

1303 Moo semsacians o st hoding and

e eurrent gl e
 are mumerusdeciophyslogical e of
yﬂwralnry “aferents in the va
lenaary recepors in 1 longs 18 iruiys

ity of the diaphragm and persist after bilateral vagal

blockade (141)
Teriation of the Laryns and upper respiratory trsct
produces sensations of rawnéss and burning (919, 420
the -

o ther Cunctional properties and to the typeof affrent
ber 1o which they are connected (29, 124, 311-319, 365,
346,419, 420)

0 Siow soarmoic st secermons Th

Iation of irritants, by mechanical contact (i, endo-

eted to amall myelinated
Sferent Rbars. They reapond to infation of th fungs




o

i s thought o b lcatad b he smocth sl of
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piay an important

ricularly in the
e .m,mlmw breachi Thae s e
ponsbefos the e et e bl
1 ity dacing ling
determines bux: ot sk 5e 15 31

i pain. He sug-
gests that inputs to the CNS from sensory receplors in

esophageal and cardiae pain suggest that the central
organisation of the aferent inpots from both organs.

has been sugs
coleinthe generation
monary edema (317, 319).

fome < ropomlenes o tempera
2 histamine, uﬂylzhnlme.
S0 CO, (318) However, these responcs are probably

s ations o Jrecetars 3t concal e, Homeser,
e 3 eceplos e aated ot et by pulmonary
congestion and edema, then the lack of nhibitory
Secereiae nputs” reis i the HgRVing of dyspnee
pain 319)

of the sympathetic aflerent fibers that innervate the

modulatory mechanism for the triggering of viscers]

2 Semsory ixnervation of the sophags
Soshagu s eneraed by aeent -

o aessthe: buhosgs
51 Voga sheent s hace i cel bodies

i thesrvays (6)

their vagal counterparts and reach the upper thoracic

) a h
pcepors aev -m known a3 “deation reccptar”
Ceough ecepior and, ot commonly, irrant

ceptors They at ocated

Aa electrophysiological study by Kostreva et al. (191)
reporied the properties of some small myelinated sym-

he
bronchioles, and the distal bronchi and are connected to

spulmonary pressure and
nd the e o uime-

hacges, o changes in trs
vmbml the lung parenchy

activated by both normal and abormal stimal. Ac-
cording to this interpretation, J-ceceptors are not o
rociceptors bat nonapecic sensory receptors that
can trigger reflex actions when activated by exere
and pain when activated by pulmonary congestion

sml mylinaed aerent fer (15185 35, 17-315
355,356, )

i resuls and repily spupd oharts
eformations of the ai

the tiggering of
189} and of nﬂexu ssaated with
cougning, intsing broncom

e
u.g.  flerents and thei semory ol e

€ Peripheral Mochanisms of Pain From the
Respiratory System.
Kinds of paintul sensation can be evoked from

res syatem a burning retrosternal sensa-
ion e to the iritatlon o the airways and the sensa-

CASTRODVTESTINAL SYSTEM
4 Euphagus
1 Sensotions from the esophagus

A number of nonpainful sensations can be evoked
com the sophagus pacticlly during ssloving (61,

thete pathways have ther cell bodies in the dorsal ot
ungincl the horacicand upperumbarsegments I
generally sgeal pain Is me-
ded e el anrvanion o dhe covphagn

a Sheep,cat
84, 120, 122,123, 151, 25, 357, 371). Two types
n described: tension reces

Tenion recepiors v o evelsof ackgroundsc-

iyl respord i sy adating dscharaes to
impsed denions of he e

at

s and e honghe 1o mcsen nsoies

tionofdyspnea due

5 4 adon ey s o5 1o

s ot o et o e g B o

1) J-RECEPTORS. The third group of respiratory
linated afer-
Uiber receptars

Pl\nnlnkhi«wwn-\w
Known as ritant receptars (124 15, a2,
e ey el toaion o
e micoss of the airwars ad thel sexsiviy s -

e term
tudied pulmonary receplor ot

tory

e atvesar |

o0d candidates for the signaling of upper res
pain Howes:

this

dnnkml et e cold ids o

nd tions of dis-
auage of food r durog bk

ik prtalic movements f e sphugsandwith
e e osed by respiratory move.

it per vagal tension re-
pleasant. then painful (312) oo the o opoesum (71) has show
the esophagus by ircita-  thi plors have very low mechanical thresh.
on o the lumen aod by oldsaf 10 mmki and encde presure changes in e

Fange of 10-10 mumig Theie maximum discharge.

o form of

flayrecepors o gt The b ko s
tion the o mm.. of Gl et

i e sbvene o

procedure does ons (@17, 319)
Therefor, it could be that activation o irritant recep-

225, 10, 430)

s at the periphery and central modul

dicates that factors aditons 10 the cortact ol e
esophageal mucosa with the contents of the stomach
must play a rol i the genesis o the pain (347).

ar by sl
+ receptors (or Jrreceptors) are mainly che-

7

atisc cotrctios aresaopalnl 4, 76 30 "The
latter can be assocated with the cleas

Lemic injections of bradykinin, but thia semmiivity a
pears o be secondary 1o cont
muscle excked by the peptide (37

gl mo\mly (2]
] receptors are connected o small myelin-

tal 317, 319) has vigorously maintained that
i r aryconges:

(Ciber re-

a3 bradsiinin, prosaglandins, serotonin, histamine,
-«uxmnn.‘ O, pheny! diguanid, capsaici, ice

ceptors).

troking of d to the a

food bolus. Distension of i
Tt sesaons . 83 ensions
He ary

the edema caused by the raise in pulmonary capillary

i T

secondarily, the cough reflex. Pain-
i dd Lsensa.

e Fe mors s 104 e e

plcation of some chermicals incloding HCI, NAOH,
hypectonic NaCl. In addition, some mueosal receptors
10-50

s, for instance,afte the ingestion of
Crages. can alo evoke unpleasant ter
Evaphageal pair

el el volume proued b nressd ul-
Ly capilary pressure (31, 317, 313, 539

tianof

ons of mascle weaknessare evoked by the act
Frecptors

i the trig-

Sasociated with defensive Fespieatory responses such a3

incresses in i
A1 (319) has put forward & hypothests t0 explain why

pattern of referral, esophageal pain can aften be mis
uken by cardiac pain (76) The similarities betweo

(120, 251) Mucosal eceptors are wel sued to detect
ihe tmpratur o o Tod and dink 2 well ¢ low
el of digenlon and e presence of gase
eal v

P ——— Trerearevery
(e reports of csophageal allerent fbers running in
aympathei nerve. X oy by Clersand Mot @ de-
iéribes the responscs of mscalar and serosa




Jumaary 8

connected to spinal afferents with cell bodies in the
“Their une-
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astesion ot ey neding o g thowbad
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insensitive o & wariey of mechaical, thermal and
and llness can be

ponses are described 3 being similar o those
vagal aferent Sbers bat

the
Al (372). This study describes

oF snacey receper sk theréiore ave 8 1o (n e
processing of isceral nociceptive events

B Stomach

mylinaied aferes fers: 1) “wide dynamic ran
copiors (~60% of the e and )

There is some contraversy in the literature a8 to

oty abed by ltemon o 1 sl wil (10
Most, but st all (see Refs. 12, 299), aut

leasznt and painful cat-
i intensities that matches the de-

bume 7

eplrs hoghtis beinseries i he ot sl
of the stomach and thus responding to changes n the.
{ensn ol s wall 12 14, 0.7, 10 o i 2, 20,
They are conndeted mainly to unmyelinated

oigh some have smai
ogrce of backgroun
and respond o gastric distensions and contractions

Wotf and Walt {429 conering seraiors evohed
from the infl cosa. Their patient Tom

uflered on severa aeeasions rom condions e
sulting in a congested and inflamed mucosa, and on all

Sieofsnoding iy changes of e stamach b e
physiological ra th the
Teniation of gaouic iy and weres

Mucosal roceptor. These are mm.. presun-

2

~n..n resnod”

mge)

« group of reeeptors have low
el s gl dmem(nn H mmty) and
in the range of

rees 3 atoraton

piors also

“The second group o receptors have higher thresh.
old to distension (~30 , lke the previous
Th

il of the tomach The avaaiey ofptients win
exetorsed gl foulue s permiad the drec

light touch. To st henomenon in more deta
SR W 5 e s e el et

ably located
unmyehnnud et oees o responing o I
stroking of the mucoss, to the Wpll:lunnnl(h:mxuh

mn\uhhw e

.y were able

o T e e oo b 2 g

o regions of

sndvossl i 1w 22,
20, Toere s some arzament 3 o whether s

benign constriction of the esophagus. A number of me:
chanal hermal, and chamical simul] vere spoled
directly to the stomach of this subject theough t

o respond o normal peristalss of the esophs
ot s dischargs st saoraton resire

and ol (2 descrbe thr vt
hearburn were eporied when the s o ‘. m

iy Sengua o 7 have b o i btk
mchanonacicstor ar acited by the -
R hiseaion f bt an ot o b

ihe guiric mucs belhg complecly Kotemive 4
e Thermal il sbove UG v 33 hataod
o b T3 ware pace d. N thermal

Bereceptor subtype on the iber endings.

iferences of °C mere reuiced above 5 o e
thresholds or changes I the sensation t be felt. Pain-
Tl sensationscould not be ¢t by inching Uhe -

i when applied to the inflamed
This new gensiiviy o pain tht develop ater
infmmnaton o the gstric mucssa's kbl the

On the basi of the sensitvity of
civar o ce sppiaio ot scd sl
tlons,they wers thought t act as pH-sensitive eceptors.
4§ vere!

o of e ey recepios a3 »«..

that mucons! ceceptors are

e
Gasteic pain is usually referred to the midepigas-

can be axmnm« by cotaneous hyperalgesia in the

vents Unlike tension ceceptors, mucosalchemore.
Coptors are excited by cholecystokinin (CCK), which
at they may play a ole in the contro) of sa-

ety (40)
i) SEATETIC ArFERENT ks Toreare only

o
Sometimes be (It over 3 very
pinpointed by the patient with a fingertip (232) These

“amal area and can be

4 few studies of a
s i sympathetic nerves. Ranier ot al
Sttt e cone 1o syt aeres

3 Evophageat i cona wi
ton of the normal mucona. However, pain could be it rising phase. Floyd and

o e of st by d eo-workers o e ian
(671-379) on (mphll’“i and y that they had receptive

of th
hascon erbuw.veulylneurkno-lodna\w  pos
* fthe

by its muscle walls.
i patien w3 gt 6l was xar

il Tl e owhreshld reepors conecind o

29), e obser.
saionsof Wolt and Yot () it sated ha noneof

ent as being pain-

ch during forced respiratory movementsdo ot aler
the superfcal locallzation of the pai

iy a o l
b e o the “Paco. 0 the cherhand,
it types of ot Like the rest of the alimentary c
sophageal pain.  anestheaia at the turn of the century 16d o the belets

ally concerned with the signaling of
(one possble 1ol for the intensity-encading me-

that pain was the only sensation that could be evoked
ke )

< somch

u,..., troraic and upoer umbar o

o el Ao that artont il o o
resiure levels bat that become progressively
foriable at higher inensiies A cenral summation

trom the stomac
the mycona were the most effctive stmul to evcke
. Cating. uraing.of hmping th stamach during
gy o ot e ary sematons I the pcdens

intensites- As for the high-threshold receptors, they

Feise st

e w553 Tree

evokied by ntense mechanical octvity of th es0ph-
S o b s7aama and eonractares due 1o obtroctions
IhtheTumen The impariant conributionsa the sudies
of Sengupta and co-warkers (371-373) are theclear dem-

examined e oealy
Inrodoced balloons and sonciuded hut the reported
seaalons ofeting nd ines el Under e
eral heading ol p

1 Can Sherbore be concluded that the somach is

el
m.m e ong e o st e stomach
Fi

plcation of beadykinin and cap-

Chemosensitive vagal and._splanchaic afferents

Tater run

afvs eracsand hove s ol e e
nadvse ganglion (3%0).
VAGAL AFFERENT FIERS. There have been -

astric mucosal blood flow by means of an axon reflex
mechanism (105, 242). There issome evidence that vagal
afferenc ibers can have eferent functions in the stom-

chaps in-

o their fur
i i Iné ontro of gasr 5 and secretion.
T main roups of sensors ecepior have e ditin:
e aSandin 10 ther presamed ocation i e g2
e walls

4) . series tension receptoms. These ace sensory

3 Gasric poin

Althosgh severa revsrch goups e examined
the denory nnervation of the Semach. there are




omary

studies specifically concerned with the role of yastric
afferents in the signaling of pain sensation. Mostof the

regulation of gastic mo
A1l e agl sarana
een proposed. Vs
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e and ducsand it emmatin of e il ar-
tem (46) The latter mechanism requires the involve-
oo of th parial pu-mmm and is therefore not

w FERNANDO CERVERD

therefore not immediately relevant to the mechanisms
of hepatic pain (12) Reporta by Niijims (300, 304, 305)

[

the types of afferent ibers that could be fnvolved i the
signaling of billay pain. In this study, a techaique for
i hich per-

and Adachi ané Niljima (5

ot trequent cause of biliary pain s the pres-
s ol glones llaey i s vhed by e
{ensionso he gaibiadaer nd duts, b oh e inceiss o

e tha ovolves the perigherat eieae af CCK (150)
e of the nonpainful sensations that can be eficited
{rom the stomaeh, partculrly the Inial el of

bliary ucss,
and By Imrae contracions resuling from
creased peristalsis (29, 111,131, 354,256, 340). P sen-
stions s ntene oy, and eferee toth igas.

lom and right fank and ccasionally o the back and

oy el enion o (2.3
On theo L clinal s ebavioral eidnce

0 the top of the right shoulder (111, 282). Cutaneous
hyperalgesia in the area of referral has also been ob-
seroed (232

Disersons of he glliader ard

ary duets

tration of gl

e th distindon becween novious and naocsaus

portal venous b
e o Thesrcepa s oo e

applicaior
555 ducs while recoring heie effecson the syiemic

volved i processes
. In the control o body

e lvers s nnerated by afecntfoers e vich

ons I the splanchnic nerves and cell bodies n the

Tover thoracie dorsalFor gangla (5. ortison G78)

sure above physiologica levels induced transient blood
presrsincrsss et were noc afeced by ivra

oy bt fen salhed by bstralscion
otlae spaneic & cardovaseuar ar et

o (50 b s g

the - to S-mmHg range. Their aflerent fbers are

rerpreied as noxious.

Sroperties of Sympatheic gasri afirens makes 1t
o assess ther specific contribution 10 the pe-

fioat
sressre bt e ca slsobe tiggered b disen-
q by

be sppicaion
9.

enow if vagal Aerents can
sensitized by mucosal rritation in & way that would
e he e iy oo he named

venous pressure
) BLIARY SYSTEM. The gallbladder and bilary

ary pressure that could be
Cervero (5,

ried T e heSlanchc sere o e bilary
Plexos could be lassifid o o 8stnet groups
Cordng 1o the theeshald and thei encoding ranges.

ibrs (5)and, ke the res f th

upper abdomen radiating toward the back snd it e

pabetc gaslc aferes I g ‘Semsation are much

€ Liver. Biliry Sysem. and Pancreas

L Hepati, biiary. and pancreatic pain

gl sensatin tha can be evoked o the

tem (249

the sia-
of biisry pin aad. judging by the availablecli

‘mation of the pancreas, and obstructions of the pancre-
atic ductleading to increased pancreatic pressure pro-
e e pain (115, 34) X diret rltomhiybe
ressure and pa
Semonbrated L5 115 209, but she mehansms by

rolatestinal function. The other one-third was rece
orswith s high hrehold to inressen Bl pre

et be
e aboo th omcionn propeic of he Wtnle
nearons of the gallbladde o f bilary afferenis ros
ing i the vags

"Several authors have examined the sensitivity of

mors evcke pain are sbecure.

2 b

The

e, iy
ry 24 panereaic puis are requently alwtrvq! in

mediea) od ar

mon gairolatesieal disocs oo

o Sty so o

and pancrens.

o e, bilay system, and pancreas are inner:
e

of bliary and pancreatic pain t human medicine, nu-
merous adie have b published ot clrca s

vated by aferer e vagus nerves as
rlaty ih(ﬂ prjcin through sympathtic g
< e for ans 11 branches of the

as: e o ery. . ety rer
sbout he sersory inervation of he e, bilaty 27-

ganglon The ater runthroughth el plewus ani

angeonly Ty had meshanicaly senihe ccptve

Simul Sul i
bladder distension in single and multiunt recordings

fr
Changesof bilary pressu o hes ropeics
thy wer classiied & vaceral noccptars coeern
ception

) PANCREAS hegan:

No data on thresholds, stimalua-resporse fonctions,or
type of afferent fiber were supplied. Morrison (275) do.
‘eribed 8 popdation ol mechsnsenive afesns wih
o of the talLinier oy hed scvea e
chanosenine e catedslong b vessls and -
Coded bihary pressire i he range o .0 mig The

Fexporaes e smilar o those of mechanosnstve .
ferent descibd by Flovdand Morrison (125, 12D i

Feach the

) mchamimaof bl rom thatoga
s generally atceped that the pagenchym of the
iver y nsnsive o pun (4 jowever, mmlm
i ise

X considerable amount of clinical and beh
evidence sugests that hepatic, bilary, snd pancreat
P are meiaied by afeent Rber-in sympaLnet

creas includes vagal and sy mpsthet  fibers
3 3T A st sy of the vaga aerent

e s o spaschnic flerents fom th uper

sbdomen report he presnceofsome mehanosesice
S ecepor endings i the parreas (121,
Tre

2 s

Chemicals wich 35 capaicn and bradykinin (17, 525

Croula and il (00 examined the slaric
nnervation of the biiary system of the

sensations can be e
increases in venoo iy nfimmton
coaessoch 3 heptios Thrs oggess hst hepu b
s secondury o poceses afcin ihe Niiaw sysam

he parietal peritoneur o prodcing streich of the
hvxrnmuk 46) 0n heathe hand,some authos (340)

i rceplor presumably oksied 1 the sl vers

ton o the mpthaleimsrotion, m o ot

with sensiive endings n the serosa and mesentery of

vag, edueesor aolshes and panere-
ati pain (38, 46, 2,415 n
A e procebares sblsh pesdaechie ene

oldsand o0 the smulus espone functons of these re-

5
v e pumule i e
cated sl cels. Panceeatie sferents have
e tound to b sensive t sgeac chemicassuh 1
capsaicin and bradykinin (225) as well s to ischermia
and yposa 22
 total lack of information about the
tonetional Dmperu s of pancreatic aferents makes It
I fo b Syl bt he peroheal

e dered that the aer sl

e

ey intense pantulsensatons can be evoked (rom
e iy e prtclary Temechanical st
ation, 16 humans billary pain s frequently associated
WItR distansions and srong contractions of he il bad-

e cfleses adcativ ofnocicepton (30,103,104, 30,

v ot of the elecrophysiolaicl dat on

mechaniams of pancreaie e or ot there
re Hecunts oo

e St Sty Sdopio g rapids sdomio

3 study of the aferent in-

trom recorndings of ¥aga1 aflerents, and the resuls are

on The s that st andchrom iamation of
the puncress aro asually the cavseof ltense pai
e e Shnges 1 e e of the

nervation of




Junanry

etal (44)on the neuropathology of chronic panceeattis
Jyin
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entire lengch of the small ntestine is insensicive to
touch, and traumatic stimuli such as

the fibroti tssue :hat replaces sormal pancreatic pa-
renchyma. Unfortunately, the functional relevance of
these structures is unknown.

3 Bilary nociceptors

cutting, burning. oF clamping (155, 218, 22, 416). All

uz FERNANDO CERVERD

large amount of clinical evidence indicates that
intestinal pain is mediated by afferents in the sympa-
hetc neves. Uniaeral sction o th planchnic e

Tation of thesmall intestine i  vague feelingo follness
with more or Iess unpleasan overtones that volve -
on of painful distension. n addition,

iatera splanchmectomy abolshe intstina aip com:
pleely (2, 9, 40, 416) On the other hand,vagal afer-

[

ferents in thesplanchnic nerves (127,277, 539 s well 35
cldsensie aferenawith recepror o
«

16k it that characterizes the response of the small

Therepen innerva

of th he only study

we:mnlly underaken o examine the s o ens
e invlved in thesignaling of bili-

e s sty conciodes that b Sy stem

e iguers o nesinal ain. These ncle dien
o the dasdenu, e, o e 5, 25,5, 2
attion ad steichnd of the

ds
il e e ofte vom g eken (181
thisrtpct, vagal feres may contribte o some of

recede vomiting, such 45

E\«mnhv‘wkﬂ:-l recordings have been made
snd sympathedc aernt S ith ccey

o cutaneous nociceptors and was thus labeled bilary
Aociceptors

"This conclusion was eritcized by Janig and Morri-
200178 onthe buse

ld e
biary aflerents and that their mechan

mation of the enteric mucosa (46, 232)

of studiey have examined ihe functional propertes of
Because of the

e Euce al et Incrvtes ol ot
e organs 4, very of th

eheir

ofthe sbdomen, skhough  car extend ta iher Tk

cately.
)

ot s o e lnumnll efexes eoled by

Lo mscaton b

lniers}

ey
that these cwo critclams are mutvally exclusive, it is
hi ary ecep:

igh-threshold bili
ro

1) their mechanosensitivity; theie receptve felds were
desrlylocyedn el ot the gllbladder s docts,

Fehene (5. This Has bee Ierpreted t sugpes 0
intestinal pain s mediaed by 3 separate ranen

llvm hat concrned wih the regatonand ot
Stmutation ‘,, the small intestine hs also bees
and pseudaflective reactions n -

aferents
s ther sensi

i in & variety of dif 9
species including cat, Fabbit, cat, and sheep The most

itivity
el ol s s ol radiciom s
a2

been the duodenum and the proximal jejunum Two
broad recep n identifid:
250,

)

‘Subseguent stimull, 2

tlon senstizes these aflerer
process that

1),
Terson reepirsare comnecied o smal myci:

these properties, these aflerents are thought to mediate

similar to the
Series senson receplors descrbed i othe patsof the
Sotremestinal tact (57, 48, 210, 211 35 Toey re

ey syviem 'eu- shore hislegcal Il and thes
ware able to cresses in the
ot e 5 e eiene o o sopatiom o

8 thermal and chemical stimul
been eporie 1 voke paeudaFctive reacions i anes
a3

Smpresian, ind coniacions o the musculr oy
Toey sl respond o the appication of

the alimentary canal
) RECORDINGS PR
S sathors arerprtd 1 cmpe
¢ fibers
aand lymbnkem Aerens trave ogehes i e

(OM MESENTERIC NERVES. Sev-
s of sl

o excoding rangs of the Iowthreshld
T Wb ot s e e o

335)
il e o s iggers ot relees Ut
iated by sympatheti aferents a

Sies
Shoary i she melg aciRy evokeh by the com
pounds (48). Because of their low mechanical thresh.

rnoun.Trey coileven b ecent st peeccams
of sensory neurons of the entric nervous system (T3)
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