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The progressive decrease in blood volume and
pressure produced by hemorrhage induces an un-
evenly distributed vasoconstriction in the kidney,
first appearing in the outer cortex and progressive-
ly extending to its inner portion. The outer
medullary blood-flow rate remains constant de-
spite hypotension. [The Sd® indicates that this
paper has been cited in over 280 publications.j
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The studies reported in this paper were
performed in Clifford Barger’s laboratory in
the Department of Physiology at Harvard
Medical School where I moved in 1%2 to be
a research fellow and thereafter an instruc-
tor. At that time, a method using

85
Kr for

measuring the distribution of blood flow in
the kidney was developed in the laboratory.
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From there came the idea of using this
method to further explore the concept put
forward by Trueta and his group

2
that a

marked reduction in cortical blood flow oc-
curs in shock with the maintenance of nor-
malmedullary circulation. This concept had
been challenged by different groups, but
with the use of the

85
Kr method and autora-

diograms particularly, we made an attempt
to clarify the ambiguity about the status of
the renal circulation that existed in the dog
kidney during shock. The combination of
these methods clearly demonstrated that the
response of the renal cortical circulation to
a condition like shock, which induces a
stimulation of the autonomic nervous sys-
tem and the reninangiotensin system in par-
ticular, is not uniform and varies from mo-

ment to moment. This is not the case for the
medulla, which does remain stable.

This first study gave rise to several others
performed in my own laboratory in the De-
partment of Medicine at the University of
Montreal in order to determine the mecha-
nisms of action involved in the hemodynam-
ic changes occurring during hemorrhagic
hypertension. We demonstrated that even
following retransfusion of the shed blood
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the hemodynamic changes still persisted.
The respective roles of the autonomic ner-
vous system and the renin.angiotensin sys-
tem in the production of the outer cortical
ischemia observed under these conditions
were also identified.

4

These studies in the dog, and others that
followed,

5
have clearly established the re-

sponse of the renal vasculature to vasoac-
tive stimuli and have allowed the use of the
inert gas technique in human studies where
a specific renal vasoconstriction, as in essen-
tial hypertension, for example, is suspected.

This paper has been frequently cited be-
cause it was the first to clearly demonstrate
the minute-to-minute changes that occur in
the cortical circulation of the kidney during
hypotension. The dynamic changes were
also well supported by autoradiograms,
which added enormous credibility to the in.
terpretation of the dynamic data. Some 20
years later, the data presented in this paper
have still to bediscounted. Regardless of the
number of methods that have been de-
scribed to measure the renal cortical cir-
culation, no one has, as yet, produced addi-
tional information on this particular subject.
As far as the medullary circulation is con-
cerned, the data presented have been chal-
lenged on many occasions but not weak-
ened. The inert gas technique in its applica-
tion for measurement of medullary circula-
tion, even when supported by autoradio-
grams, suffers several deficiencies, but so
far, no reliable technology has been put for-
ward for the measurementof the circulation
in that region and hence, there is nothing
with which to seriously challenge the data
presented in this paper.
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