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SUMMARY

Literature concerned with reports of stimuli which cause or
modify oesocphageal activity have been reviewed and has been associated

with the evidence obtained in the experiments undertaken.

The preparations of cats which have been used in these experiments

were: -

Anaesthetised cats. Chloralose 70 mgu/kgm injected as a
solution in saline (?0°C), or an organic solvent (dimethyl

sulphoxide) .
Decerebrated cats.

Decerebrated cats with the spinal cord sectioned at the sixth

cervical vertebra.

Decerebrated cats with the spinal cord sectioned at the third

cervical vertebra.

Cats with the central nervous system totally destroyed by

pithing.

Oesophageal motility has been recorded by isometric and isotonic
systems. In all cases oesophageal contractions were detected by

balloons 3-S5 cc volume.

Contractions of the terainal oesophagus in response to distension

of this region have been obtained in the absence of an extrimsic



innervation. These results, and those obtained in decerebrate
preparations, indicated the existence of both local and inter-
oesophageal reactions. These intrinsic reactions were found to be
reflexly modified by stirull arising in other parts of the prepar~
ations, particularly the alimentary tract. The reflexes appeared to
be mediated certainly through vagal and possibly through sympathetic
afferents to centres in the medulla oblongata or pons. Vagal efferent
pathways have been shoon to affect the oesophagus, and indications of
a sympathetic efferent innervation of the oesophagus have been

obtained.

Stimuli which facilitated the local responses of the terminal

oesophagus to distension were:-

Greater degrees of distension of this region of the ocesophagus.

(Very high levels of distension tended to be inhibitory.)

Acidification of the mucosa of the terminal regions of the

oesophagus.

Acidification of the isolated stomach to a pH of about 2.0.

Stimuli which inhibited the response of the terminal oesophagus

to distension were:-

Distensioa of a more cranial region of the oesophagus.

High degrees of distemsion of the oesophagus at the point froa

shich the recording was taken.



Distension of the stomach.

Noxious stimuli arising from the operative procedures.

These facilitatory and inhitbitory stimuli were found to summate.
The oesophageal response observed was ua reflection of the nett afferent

discharge.

Reactions of the oesophagus to cholinergic and adrenergic drugs
and blocking agents such as atropine, hexamethonium and nicotine have

been studied.

The resultsc are discussed in relation to the function of the
oesopharus in the intact animal and in relation to how co-ordinated

respuonses are obtained in swallowing and other circumstances.



TABL: OF CONTENTS

Chapter Page
SUMMARY
1 TH: OE30PHAGU3 - HIPPOCRATES TO 1965 1
2 STIMULI HICH CAUSE OR ALTER OESOFHAGEAL MOTILITY
IN TH: CAT
IRTEODUCTION 12
METHODS AND MATERIALS 20
RISULTS 26
DISCUSSION 25
3 TH: MOTO# INNLRVATION OF THE OE.OPHAGUS OF THL CAT
INTRODUCTION 49
METHODS aND MATERIALS 48
RESULTS 4o
PISCUSSICN 52
4 THE RESPONSES OF THE OESOPHAGUs OF THE CAT TO
SELECTED PHARMACOLOGICAL AGENTS
INTRCDUCTION 56
METHODS AND MATERIALS 63
RESULTS 66
DISCUSSION 70
5 GENERAL DISCUSSION 78

REFERENCES




Figure

2.3

2.4

2.5

2.6

2.7

2.8

2.9

2.10

LIST OF FIGURES

Diagram of stomach-oesophagus cannulation procedure.
Diagram of isotonic recording system.
Diagram of isometric recording system.

Record of terminal oesophageal contractions in
response to distension of this region and deep
inspiratory movements. Decerebrate cat.

Hypotension caused by removal of clamps on carotid
arteries. Record indicates the independence of
terminal oesophageal activity and systemic blood
pressure. Decerebrate cat.

Inhibition of terminal oesophageal activity in
response to gentle abduction of the hind 1limb.
Decerebrate cat.

Record of manipulation of gastric cannula causing
an inhibition of terminal oesophageal motility.
Decerebrate cat.

Record of the terminal oesophageal response to
increased balloon distension in this region of
the oesophagus. Decerebrate cat.

Response of the terminal, mid-thoracic and
cervical regions of the oesophagus to the
application of N/;0 HC1l to the teraminal
oesophagus. Saline controls are also recorded.
Decerebrate cat.

Record of the mid-thoracic and terminmal
oesophageal response to the application of

N/10 HC1 to the terminal regions of the
oesophagus. The latency of this response was
longer than that normally observed. Decerebrate
cat.

Facing
Page

23
24

24

26

26

27

27

27

28

28



2.12

2.13

2.1

2.16

2.17

2.18

2.19

Response of the terminal ocesophagus to
acidification of the stomach contents.
Decerebrate cat.

Record of increased terminal and mid-thoracic
oesophageal activity following the removal of
a distension of the stomach with ¥/qg HCl.
Decerabrate cat.

Inhibition of terainal oesophageal contractions
during & distension of the stomach with saline.
Decerebrate cat.

Response of the terminal oesophagus to
distension of the cervical oesophagus by a
balloon. Decerebrate cat.

Swallowing. Buccopharyngeal and oesophagesl
components of swallowing as stimulated by the
introduction of saline to the pharynx.
Decerebrate cat.

Stimulation of the centrzl end of the superior
laryngesal nerve. Buccopharyngeal and
oesophageal components of swallowing are
recorded. Decerebrate cat.

Voaiting stimulated by the injection of
apomorphine and a gastric distension which was
removed just prior to the act of vomiting.
Decerebrate cat, spinal cord sectioned at the
sixth cervical segment.

Record of an inhibition of respiratioa which
occurred at the height of the contractionm of
the terminal oesophagus. Decerebrate cat.

Distension of the terminal regions of the
ocesophagus continued to inhibit respiration
after all contractions had been abolished by
atropine. Decerebrate cat.

Facing
Page

28

29

29

30

30

31

31

31



Figure

2.20

2.29

2.22

2.23

3.2

3.3

3.4

3.5

3.6

Contractions of the terminal oesophagus in
response to stimulation of the central emd of
a vagus nerve cut in the neck. Medullary
preparation of a cat.

Inhibition of terminal oesophageal comtractions
in response to stimulation of the central end
of a vagus nerve cut in the neck.

Stimulation of the central end of the ventral
branch of the abdominal vagus. The oesophageal
response recorded depended on the time
separation of the stimuli.

Modification of the terminal oesophageal response
to stimulation of the central end of the ventral
branch of the abdominal vagus by balloon
distension of this region of the oesophagus.

Record indicating the blocking actions of
atropine and curare in smooth and skeletal
muscle regions cf the thoracic oesophagus.
Decerebrate cat.

Separation of the components of a contraction
of the mid-thoracic oesophagus by atropine.
Anaesthetised ecat.

Terminal oesophageal contractions following
section of the right vagus nerve. Decerebrate
cat.

Record of increased activity in the terminal
oesophagus following section of the spimal cord
at the sixth cervical vertebra. Decerebrate cat.

Contractions of the terainal oesophagus ia
response to distension. Totally pithed cat.

Contractions of the terminal ocesophagus at
different levels of ballooa distension. Totally
pithed cat.

Facing
Page

32

32

33

34

k9

ks

51



Figure

3.7

4.2

4.3

L.4

4.5

4.6

4.7

4.8

4.9

Inhibition of terminal oesophageal activity
following distension of the anterior thoracic
oesophagus. Totally pithed cat.

Contraction of the mid-thoracic oesophagus in
response to the close intra-arterial injection
of acetyl choline. Anaesthetised cat.

Serles of contractions of the mid-thoracic
oesophagus in response to acetyl choline.
Anaesthetised cat.

Inhibition of mid-thoracic contractiones following
the injection of eserine. Anaesthetised cat.

Block ef terminzl oesophageal contractionms
following the injection of atropine. Decerebrate
cat.

Block of contraction of the terminal oesophngezl
contractions, im response to both distension and
stimulation of the peripheral end of a vagus
nerve, by atropine. Totally pithed cat.

Record of rhythmic contractions of the anterior
thoracic oesophagus in response to distension
which persisted after the administration of
atropine and nicotine. These contractions were
blocked by curare. Totally pithed cat.

Increased activity of the mid-thoracic oesophagus
following the injection of hexamethonium.
Anaesthetised cat.

Record of the excitatory and imhiditory effects
of nicotine on the oesophagus. Totally pithed
cat.

Record of an excitatioa and imhibitiom of the
aid-thoracic ocesopbhagus after the injectionm of
adrenaline. Anaesthetised cat.

Facing
Page

51

66

66

66

67

67

67

68

68



Figure

4.10

4.11

L.12

4.13

5.2

Facing
Page

Conditioning of the oesophageal response to
acetyl choline by the prior injection of
adrenaline. Anaesthetised cat. 68

Facilitation of contractions of the terminal
oesophagus following the imjection of nor-
adrenaline. Decerebrate cat. 69

Inhibition of the activity and tone of the
terminal oesophagus following the injection
of nor-adrenaline. Decerebrate cat.

Record of the inhibition of oesophageal activity
and tone following the injection of isoprenaline.
Decerebrate cat. 69

Increased activity of the terminal oesophagus
following the injection of priscol. Decerebrate
cat. 65

stivulation of a cranially moving oesophageal
contraction wave by the applicstion of acid to
the terainal ocsophageal mucosa. 81

Stimulation of buccopharyngeal movements of
swallowing by a fluid distension of the
cervical oesophagus. 82





