
In view of the recent demonstration of a 
structural coupling between alpha and beta 
cells (4), we wonder whether the para- 
doxical behavior here disclosed may not 
be somehow related to a functional un- 
coupling of these cells as the result of cal- 
cium deprivation (15). If so, the present 
protocol might prove useful for further 
studies on the significance of intercellular 
bridging in the physiology and pathology 
of islet tissue. 
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Said and co-workers (1) reported a 
frequent appearance of prostaglandins or 
prostaglandin-like biologically active sub- 
stances in the venous effluent from iso- 
lated, perfused lungs during hypoxic venti- 
lation. Furthermore, aspirin, which is a po- 
tent inhibitor of prostaglandin biosynthesis 
(2), was found to reduce the pulmonary 
vasoconstrictor response to hypoxic 
breathing in cats. Several things make this 
work difficult to assess. Alveolar hypoxia 
was induced in cat lungs perfused with the 
extremely low flow of 10 ml/min (3). No 
information was given about pulmonary 
arterial pressure (PAP), but assuming a 
normal pressure range, pulmonary vascu- 
lar resistance (PVR) must have been in- 
creased by a factor of 25 or more, in- 
dicating grossly abnormal lungs. Further- 
more, PAP-rises of as little as 1 mm-Hg 
were taken as evidence of a true hypoxic 
response. The average increase in PAP 
also seemed to be very small (4). 

The effluent pulmonary perfusate super- 
fused a series of specific smooth muscle as- 
say organs. Whenever alveolar hypoxia 
elicited pulmonary hypertension, one or 
more of the assay organs contracted in all 
but four cases. When used, the rat stomach 
strip, the rat colon, and the chick rectum 
contracted in 38, 31, and 19 percent of the 
cases, respectively. Vane and co-workers 
recommend the simultaneous contraction 
of rat stomach strip, rat colon, and chick 
rectum for the bioassay of prostaglandin- 
like substances (5). The incidence of simul- 
taneous contraction of the above muscle 
organs in the work of Said and co-workers 
cannot have been higher than 19 percent, 
which is the lowest percentage given for 
contraction of one of the assay organs. 
Other prostaglandin-sensitive tissues such 
as the guinea pig ileum and guinea pig 
trachea contracted in 29 and 71 percent of 
the cases used. As stated by Said and 
co-workers, some of the organ responses 
could not be attributed solely to prosta- 
glandins. Addition of aspirin-like drugs to 
the perfusate might have indicated whether 
prostaglandins actually were released. An 
irregular release of prostaglandins from 
the perfused lungs might well have been an 
artifact caused by the experimental situ- 
ation. Prostaglandins are released by vari- 
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ous chemical and mechanical stimuli with 
distortion of cell membranes (5). Since the 
lungs perfused were not normal in the con- 
trol situation, even slight additional 
changes might induce prostaglandin-re- 
lease as a secondary and not as a causal 
event. 

After administration of aspirin to cats a 
significant reduction of the pulmonary 
hypoxic response was reported. However, 
aspirin by itself elevated PVR, whereas the 
PVR level obtained during hypoxic breath- 
ing was identical with that in the control 
situation. When an aspirin-related reduc- 
tion in the vasoconstrictor response was 
claimed, it was based on calculations in 
percent of the new PVR baseline levels, as- 
suming a linear system. No tests with a 
pulmonary vasoconstrictor agent were car- 
ried out. General and nonspecific depres- 
sion of vascular smooth muscles has earlier 
been described for rabbit lungs following 
the administration of aspirin-like drugs 
(6). 

For these several reasons we do not feel 
convinced that the experiments of Said and 
co-workers are conclusive as regards a 
frequent prostaglandin release, and its pos- 
sible role in the mediation of the pulmo- 
nary vascular response to hypoxia. In 
the notes of their report Said and co- 
workers also state that another inhibitor of 
prostaglandin biosynthesis, indomethacin, 
"sometimes even enhanced" the pulmo- 
nary arterial pressor response to hypoxia 
in cats (1). 

This last observation is in agreement 
with recent results obtained in our labora- 
tory (7). We used an isolated, ventilated rat 
lung preparation perfused with blood at 
constant volume inflow (8). Pressor re- 
sponses elicited by repeated episodes of al- 
veolar hypoxia (9) followed a character- 
istic pattern (8). In all experiments PVR 
was within normal limits for rats. In eight 
experiments addition to the perfusate (100 
,ug/ml) of either indomethacin, sodium 
meclofenamate, or aspirin never gave a re- 
duction in the pressor responses to alveolar 
hypoxia, but sometimes a moderate in- 
crease in these responses was observed. 
This increase was significant (P < .04, Wil- 
coxon two-sided test). The baseline level of 
the pulmonary arterial pressure was not in- 
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fluenced by the drugs. The general reactiv- 
ity of the vascular smooth muscles was un- 
changed, since intra-arterial injections of 
kallidin gave identical pressor responses 
before and after the administration of 
drugs. That aspirin-like drugs actually en- 
hanced the pulmonary hypoxic response 
might be due to a secondary release of 
vasodilatory prostaglandins during pulmo- 
nary hypertension induced by alveolar hy- 
poxia. Our results are supported by a 
short, recent communication from Weir et 
al. (10). 
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Vaage and Hauge raise a number of 

good questions dealing with virtually every 
aspect of the report (1). We hope that the 
additional information and clarification we 
are here providing will answer these ques- 
tions. 

In the isolated lung experiments, the 
control pulmonary arterial pressure (PAP) 
averaged 11.8 mm-Hg, and airway pres- 
sure, 4.8 mm-Hg. The lungs were indeed 
normal to external examination. The low 

perfusion rate need not imply any hidden 
abnormalities; such low flow rates are of- 
ten necessary when the isolated lung is per- 
fused with blood-free solutions, in order to 

delay the onset of pulmonary edema. We 
omitted blood from the perfusing fluid to 

ensure that any active substance appearing 
in the perfusate could have come only from 
the lung. There are several examples of the 
use of similarly low perfusion rates (ap- 
proximately 2 to 5 percent of predicted 
normal flow in vivo) by other investigators 
examining the pulmonary metabolism and 
release of biologically active substances 
(2). 

The pressor response to hypoxia in our 
isolated lungs was relatively small when 
compared with the same response in living 
animals or when isolated lungs are per- 
fused with blood. This finding is in keeping 
with observations by earlier students of the 
pulmonary vascular reaction to hypoxia 
(3). Whatever the explanation for the en- 
hancement of the pressor response in the 
presence of blood, the release of biologi- 
cally active materials from the lung should 
assume even greater significance if it could 
be demonstrated with only moderate rises 
in pulmonary arterial pressure. 

The specificity of the responses of the 
smooth-muscle organs is questioned. We 
are fully aware of the limitations, as well as 
the considerable advantages, of this 
bioassay technique. One of these limita- 
tions is the difficulty in making a positive 
identification of the active substance or 
substances eliciting a given set of re- 

sponses. For this reason, we repeatedly re- 
ferred to prostaglandins or prostaglandin- 
like materials (1), because the responses 
were more suggestive of these compounds 
than of any other known agents. We add- 
ed, however, that some of the smooth- 
muscle reactions could not be explained by 
prostaglandins alone. From more recent 
observations on newly extracted lung pep- 
tides (4), to which we alluded in our report 
(1), we are persuaded that even the simul- 
taneous contraction of rat stomach, rat 
colon, and chick rectum does not necessar- 

ily signify the presence of prostaglandins. 
Questions about the hypoxic pressor re- 

sponse in vivo and its attenuation with as- 

pirin concern the magnitude and meaning 
of the aspirin effect. This protective action 
of aspirin has now been confirmed in a to- 
tal of 17 anesthetized cats (5). Ventilation 
with 8 percent 02 raised pulmonary vascu- 
lar resistance (PVR) from 30.9 + 3.9 to 
50.0 ? 6.8 (an increase of 61.8 - 9.6 per- 
cent) before aspirin, and from 34.1 + 4.8 
to 46.3 ? 7.1 (an increase of 35.8 ? 2.5 

percent), after 50 mg of aspirin per kilo- 
gram. The corresponding increases in PAP 
were 13.0 mm-Hg (70.3 ? 6.5 percent) 
and 8.6 mm-Hg (41.2 i 7.4 percent), re- 
spectively. The reduction in the pressor re- 
sponse to hypoxia was significant at P < 
.001, whereas the slight increase in control 
PVR after aspirin was nonsignificant (P > 
.10). The protective effect of aspirin was 
dose-related, being progressively greater at 
doses of 30, 50, and 100 mg/kg (P < .05). 
A nonspecific depression of pulmonary 
vascular reactivity by aspirin is unlikely, 
since PGF2, (1.0 ,ug/kg), given in six cats, 
raised PVR by a mean of 97.6 percent be- 
fore, and 107.1 percent after aspirin. 

Indomethacin (up to 100 mg/kg) ex- 
erted a different effect, lowering PAP dur- 
ing air breathing (13.9 0.9 versus 
16.7 + 0.9 mm-Hg) and during hypoxia 
(23.7 ? 0.9 versus 26.9 ? 1.2), but causing 
an increase in percent rise in PVR 
(94.9 ? 13.6 versus 57.5 ? 4.8 percent). 
The difference in action of these two inhib- 
itors of prostaglandin biosynthesis is unex- 
plained, but a similar discrepancy has been 
noted in their ability to inhibit prostaglan- 
din synthesis by sheep seminal vesicles (6). 
The negative result with aspirin reported 
by Vaage and Hauge in isolated rat lung is 
possibly attributable to differences be- 
tween the humoral mediators that the 
lungs of these two species are capable of 
releasing during hypoxia. The identities of 
these mediators at present are only partial- 
ly known. 
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