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ABSTRACT

The response of the intrapulmonary.artery (IPA) ~o a variety of

. endogenous lung amines and prostaglandins (PG) was examined to

determine if a differential sensitivity to these vasoactive substances

existed between s~gments taken from two sites on the arte~y.

Longitudinal strips of proximal (PIPA) and distal (OIPA) segments of

the left lower lobar intrapulmonary artery were taken from rabbit lungs

and isometric tension measured during superfusion abt 37°C with

physiological saline. Full or partial dose-response curves were

obtained for 5-Hydroxytryptamine (5HT), Histamine (HIS), Norepineph~ine

(NE..) , Isoproterenol (IsoP), Arachidonic Acid (AAl, PGAI , PGB I ,

PGB2, PGEI , PGE2 and PGF2~' In addition to phar.macological

studies, length-tension properties of the segments utilized were

examined and a qualitative analysis of smooth muscle content and ~

orientation was undertaken. All prostagl~ndins elicited~e

effects, of varying magnitudes, at high doses. Prostaglandins AI'. ,
EI , and E2 produced little or no contractile responses or slight

,
r(laxant activity in unstimulated PIPA -and OIPA segments at low dOs:s:

SHT c'ontracted both PIPA and OIPA seg~in a dose dependent manner,
"

however, proximal segment maximal effects and sensitivity were -./

significantly greater than those of the distal segment. Both PIPA and

OIPA segments contracted to HIS and maximal effects were similar·t"
I/o
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both segments. Mepyramine (10- 9M) antagonized contractile responses

to HIS. In the -presence of 10:7101 mepyramine,HIS produced dose

dependent relaxation of precontracted PIPA and DIPA segments.

Cimetidine (10- SM) antagonized this relaxation indicating that HIS

rela~ant effects are me~ated by HZ-HIS receptor stimulation in both

segments. PIPA segmehts contracted in response to-NE while the DIPA

segment responded ·poorly or not at all suggesting a paucity of alpha

adrenoreceptors in distal segments. IsoP produced dose dependent
,

relaxati.on, that was antagonized by propranolol, of precon'tracted PIPA
. /

and DIPA segments. The dose related tontractile response to AA was

similar in Doth PIPA and DIPA segments. These studies indicate that

regional differences exist'in the response of rabbit IPA to some

agonists.
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CHAPTER 1

Review of the Literature

Introduction

Vasoactive ~bstances produced by lung tissue or reaching the

lung via the pulmonary artery have been implicated in the local control

of pulmonary blood flow and in the response to a n~mber of patho

physi'ologic conditions including anaphylaxis, pulmonary embolism,

hypoxia and pulmonary edema (16,26,29,42,72). Although the exact

vasoactive agents involved are unclear, circulating catecholamines,

acetylcholine (ACh), angiotensin (Ang), bradykinin (Sk), serotonin

(SHT), histamine (HIS)oand prostaglandins (PGs) have all been suggested

as possible mediators of pUlmonary responses (6,26,29,42,72). The

nature and site of their actions on pulmonary blood vessels are often

altered or obscured)by the interaction of the respiratory, vascular and

metabolic functions'of the lung. 'Thus complete pharmacological

characterization of pulmonary blood vessels would require

investigations in the intact lung and studies using isolated pulmonary

blood vessels.

Pulmonary vascular resistance is normally low and is greatly

influenced not only by vasoactive agents but also by changes in blood

flow, pressure in the left atrium, airways and pleural space as well

1
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~
as by gravity, blood viscosity, blood gases and pH (see Hyman et al,

1978). In addition to a direct effect on pulmonary vascular smooth

muscle, vasoactive substances may influence directly or indirectly any

number of these factors thus modifying the pulmonary response to ·these

agonists. Changes in pulmonary arterial pressure are minimized by the

passive effects of recruitment and vascular distention (42). Furthe~
more the lungs are uniquely efficient in inactivating a variety of

vasoactive agents (29)( Thus it has been necessary to develop

elaborate techniques to overcome the multitude of active and passive

effects of these substances to ascertain, in th~ intact and isolated

lung, their direct action on pulmonary \ascular.smooth~scle ..nwing

t~ the complex nature of intact lung priparations and to time

c~nstraints, the studies presented her~ concern solely ;solated strip

re~'es. . J
-./ ..----

Effects of Humoral Agents on Pulmonary Vasoactivity in the Intact and

Isolated Lung

Amines

The role of endogenous amines in pulmonary function. and the

response to immunological and pathological conditions is largely

unknown. HIS release has been associated with alveolar hypoxia,

pulmonary embolism and anaphylactoid reactions including asthma (see

Said, 1974). SHT has been suggested as a possible humoral mediator of

the pulmonary hypoxic and embolic vascular responses (see Said, 1974).

The capacity of the lung to remove and inactivate SHT and

norepinephrine (NE) from the circulation has been described (see


























































































































































































































































































































































