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Introduction

This report presents a synopsis of rescarch performed by Dr. G.E. Burch during the 1940s. 1950s. and 1960s at Charity
Hospital in New Oricans, Lousianna. Four technical expents have revicwed 24 rescarch papers published in peer-reviewed
rescarch journals and proceedings by Dr. Burch and his collcagues between the years 1946 and 1968. The papers were
grouped prior to the review into three categories represented in this report by the following chapter titles:

« Studies Involving Human Subjects
+ Isotopic Studies Not Involving Human or Canine Subjects

¢+ Studies Involving Dogs as Test Models

The experts’ reviews addressed five areas, which are presented as the following questions in each chapter:
« What, If Any, Is the Scientific Value of the Research on Which These Studies Are Based?
+ Did the Research Provide Medicine with New and Uscful Information?
+ What Contributions Did This Research Make to Patient Care or 10 the Understanding of the Discase Process?
+ What Was Known Medically about Matters Addressed by This Research at the Time 1t Was Being Conducted?
¢ [s There Documentation That Shows Informed Consent?

Finally, after being edited {or readibility and grammar, the entire document was reviewed again by a {ifth technical
expert, who found the reviews 10 be technically competent, impartial, and thorough.

‘ U 8 G q 2 q 7 Introduction



Studies
Involving
Human
Subjects

This review addresses two groups of articles or summary
reports of articles that discuss the use of radioisotopes as
tracers or markers to evaiuate metabolism of water (in the
first series) and a medication (in the second series). The
first group of eight articles to be discussed reports on the
use of sodium (Na) isotopes, Na-22 (3-year half-life) and
Na-24 (14.8-hour half-life), in determining sodium
distribution as an indicator of water metabolism in normal
and disease states. These articles were published from
1946 to 1949.

The second group, which consists of three articles and
two summary reports from 1949 and 1950, discusses
results of metabolic studies of mercurial diuretics labeled
with two mercury (Hg) isotopes, Hg-203 or Hg-206.

An additional article is also reviewed that discusses
pathological findings in cardiac tissue {rom a patient who
expired seven years after radiation therapy 1o the neck and
chest to treat a malignancy.

i r ne: ium gand Water M. [sm jes

What, If Any, Is the Scientific Value of
the Research on Which These
Studies Are Based?

In the eariy application of nuclear medicine, information
relating to water distribution and mechanisms for water
retention in congestive heart failure (CHF) was limited. In the
1946 study by Reaser and Burch. the use of Na-22 with a
longer half-life (three years) than the previously investigated
Na-24 (14.8 hours) provided the capability to evaluate long-
term phenomena associated with CHF and edema.
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Additional benefit was gained by confinning gencrally
accepted ideas about sodium and water retention variation
in phases of CHF and the value of low-salt diets in
assisting water excretion (Threefoot, Gibbons, and Burch,
1947). This information was developed from data from the
two patients in the previous study.

A subsequent study on 28 subjccts using Na-24
established a model for compartnentalization of sodium
urnover, which is rapid between plasma and intercellular
fluid and slower between plasma and other structures of
the body. They also demonstrated the differcnces in
diffusion rates between normal and edematous states.

Further investigations addressed the differences in
sodium cxcrelion rates in healthy and discased individuals;
these studies indicated that excretion rate was reduced in
CHF patients as compared to rales in non-CHF patients.

A paper presented in January 1948 (Threefoot. Burch, and
Reaser, 1949) addresses the concept of biological half-life.
The paper focuses on the utility of the biological half-life,
such as its use as a physiological descriptor of the element, in
determining safety factors, in measuring public and personal
dose from radiation, in dose calculations, and in detenmining
the influence of disease and new therapy evaluation.

Did the Research Provide Medicine
with New and Useful Information?

To a large extent, this research validated existing
concepts about water metabolism and confirmed variations
between normal and disease states. The research also
demonstrated similarities to conclusions in previous animal
studies of sodium dynamics. New and useful information
gained from the research related to the modeling of sodium
lurnover rates between various body compartments and the
demonstration of the variation of diffusion rates between
normal and abnormal (edema) conditions.

In addressing safety considerations in the use of
radioisotopes, the researchers (Burch, Threefoot, and
Reaser, 1948) introduced concepts of equilibrium of
distribution and elimination time and their variability.
These variations need to be considered in calculating safe
doses from sodium radioisotopes.

Experiments demonstrated that the concentration half-life
of radiosodium is increased threcfold in CHF and fivefold
in nephrotic syndrome. This contributed 1o the
understanding of the discase process and probably
in{luenced subsequent patient care.

Obscrvations about the biological half-life and biological
variables and subsequent modeling with consideration of
theoretical physics limits provided new and uscful
information for modeling of other radioclements.



What Contributions Did This
Research Make to Patient Care or to
Understanding of the Disease
Process?

Through validation of some existing concepts of
physiological and disease states, these researchers
provided new tools and techniques for investigation and
analysis of the effectiveness of medications and expanded
knowledge to assist in the medical management of edema
and CHF.

Treatment of one patient with a mercurial diuretic during
one of the rescarch effonts clearly demonstrated selective
sodium excretion.

New information on sodium diffusion between various
hody compartments, the effect of salt intake. and
differences in water metabolism in disease states assisted
in patient care protocols.

What Was Known Medically about
Matters Addressed by This Research
at the Time It Was Being Conducted?

Much of the information prior to the use of radioisotope
labeling was based on animal research and clinical
observations. During this research period, even though
meaningful information was being developed,
“mechanisms of the retention of Na and water in
congestive heart failure remain unknown” (Threefoot,
Gibbons, and Burch, 1947). Warren and Steed (1944)
reported in the Archives of Internal Medicine in a review
article on Fluid Dynamics in Chronic CHF, *the common
denominator of all patients with [CHF] is impaired cardiac
function...and...for some reason, as yet unexplained, these
patients fail to excrete salt and water in a normal fashion.”

In April 1951, Danowski (“Newer Concepts of the Role
of Sodium in Disease,” American Journal of Medicine)
cites Reaser and Burch, 1946, and Burch, Threefoot, and
Reaser, 1948. When one’s work is cited by peers in
subsequent review articles on the matter in question, the
significance of the contribution to the understanding of the
matter is affirmed.

Is There Documentation That Shows
Informed Consent?

No, this would not be expected in anticles of this nature in
this time period.

Ne wo! ~erial Dinretics

What, If Any, Is the Scientific Value of
the Research on Which These
Studies Are Based?

Rescarch (Threefoot, Ray, Burch, Milnor, Overman, and
Gordon, 1949) was needed 1o understand the distribution
and cxcretion of a mercurial diuretic (inercuhydrin)
because, aithough therapeutic at lower concentrations, it is
toxic at high concentrations. In addition, there was a need
1o identify the role of diuretics in salt and water
metabolism in normal and discase stales.

A second study (Overman, Gordon, and Burch, 1949)
cvaluated the absorption of orally administered
radiomercury-tagged diuretics. Twenty-seven subjects,
including five with CHF, were studied. The substances
were poorly absorbed. Oral administration of mercurial
diurctics is not indicated.

In the 1950 study. Ray, Burch, Threefoot, and Kelly
investigated the distribution of mercurial diurelics in the
body comparunents after administration in the treatment of
edema, Fifty-six subjects received intravenous (IV)
injections. No significant compartmentalization was
observed (except bile) and rapid excretion of mercury
through the kidney was confirmed.

The final report in this section was completed in 1950
(Burch, Ray, Threefoot, Kelly, and Svedberg). The
research was conducted 1o validate findings of previous
smaller pilot studies. Radiomercurial mercuhydrin was
administered I'V or IM (intramuscular) and excretion was
monitored. The study found that the mercury cleared
rapidly from the healthy subjects and was delayed in
subjects with CHF. Additionally, the mercuhyrin given by
IM cleared more siowly than that given by IV, and
sweating had no cffect on clearance.

Did the Research Provide Medicine
with New and Useful Information?

As a result of this research, rescarchers gained a clearer
understanding of the distribution of mercury following the
administration of mercurial diuretics. Orally adminisicred
medications of this nature were shown to be
contraindictated and 1V administration was shown 10 be
superior to IM for more rapid clearance. All of these
findings had useful clinical application.

Three major exponential rates for the concentration-time
regression curves were identified. Conclusions were: first,
from the chemical mixing of the injected material; second,
related to diffusion to more stable compartments; and
third. to the excretory processes.

Studies Involving Human Subjects



What Contributions Did This
Research Make to Patient Care or to
Understanding of the Disease
Process?

As stated above, the {findings from this research had
useful clinical applications.

What Was Known Medically about
Matters Addressed by This Research
at the Time It Was Being Conducted?
There had been considerable clinical experience with
mercurial diuretics. This clinical and basic science

rescarch contributed significantly 1o the understanding of
the metabolism and efficacy of these compounds.

Is There Documentation That Shows
Informed Consent?

None presented.

Effects of Radiation on the Human Heart

This report discusses an electron microscopic study of the
heart of an individual who expired from CHF seven years
after total thyroidectomy and X-ray treaunent for a thyroid
cancer. The patient had received 4,800 rads to the thyroid
and 5.200 rads to the mediastinum at the time of radiation
therapy (as was consistent with radiation therapy at that
time). This analysis was performed to identify subcellular
effects of ionizing radiation and add to the knowledae
available concerning effects of high doses of ionizing
radiation on the myocardium. This patient was not
involved in an experimental protocol nor were
radioisotopes involved.

Although information has been presented in the literature
identifving radiation-induced mvocardial damage.
subcellular effects had not been reported in 1968, This
study indicated that after irmadiation, significant changes
occur at the subcellular fevel, including extensive
disorganization of mitochondria. myvofibrils. nucleus, and
sarcolemma. These changes are contrasted (o the
ultrastructural changes secn after invocardial infarction,
The authors state, *...large doses of irradiation to the
mediastinuin can cause damage to the myocardium that
may manifest itself only months or years after the initial
exposure. Cause-and-cffect relationships still remain 10 be
worked out.” This anicle is a useful contribution o
radiation hiology literature,

I 0 8 U q ?} Z Studies Involving Human Subjects



|sotopic Studies
Not Involving
Human or Canine
Subjects

This review concerns 5 articles appearing over a 13-year
period. Three that were published in Science describe:

- A method {or separating radioactive mercury
from radioactive sodium by thermal means

« A device to improve efficiency of counting
accomplished with the Continuous Gas-Flow
Type Counter Tube

+ A means of determining deuterium oxide in water
by measuring freezing point

The other two articles, which appeared in The Journal of
Laboratory and Clinical Medicine and in Progress in
Cardiovascular Disease, discuss, respectively, {actors
influencing:

- The counting of radioelements in selected liquids

- The interpretation of isotopic studies of body
water and clectrolytes

Although not devoid of clinical implications, these
articles largely focus on physiology and procedures.

What, If Any, Is the Scientific Value of
the Research on Which These
Studies Are Based?

Although this research—like the overwhelning majority
of scientific endeavors—produced no greal breakthroughs,
it represents the kind of persistent plodding that make
further advances possible. The researchers appropriately
sought to determine the utility and limitations inherent in
the use of radioisotopes 1o broaden scientific
understanding of physiologic phenomena, and did,
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therefore, add to the knowledge and techniques of the
time.

The February 1949 article in Science concerns the
pharmacodynamics of a widely used diuretic. To
investigate that drug’s effects on to the body. it was
important lo separate the organic mercurial in the
medication from the sodium chloride whose excretion it
promotes. A method for thennal separation is described.

The article in the May 1949 issuc of Science reports on
an cquipinent upgrade that improves counting cfficiency.
To facilitate the use of the Continuous Gas-Flow Type
Counter Tube, a simple time-saving modification was
applicd.

The Science anticle that appeared in August 1958 offers a
new approach to detection of deuteriuin oxide in water. To
supplement the available technigucs. a simple, reliable,
and already available instrument was adapted for an added
function. The adaptation is spelled out clearly.

The other two articles come closer (0 being state-of-the-
art (for the period) reviews. The earlier of the two
discusses sampie characieristics that can influence the
counting of isotopic constituents. The later one addresses
factors that complicate the effort to measure and the
atlempt to interpret findings related to body water and
electrolytes.

The April 1950 article in The Journal of Laboratory und
Clinical Medicine assays the influence of self-absorption,
volatilization and deliguescence on counts obtained. To
avoid mismeasurements and the false conclusions, it is
necessary 10 recognize cffects atuibutable to these factors.
A series of methods are described that clarify the caveats
and controls, particularly relative to the chemical
environment and the method and temperature used for
drying the sampies.

The July 1962 article in Progress in Cardiovascular
Disease highlights physical and chemical factors affecting
tracer studies and presents mathematical considerations
underlying their explication before discussing body water
and its constituents. To usc appropriately the information
derived from isotopic tracer studies, one must be
thoroughly aware of its limitations. The paper clearly
states that while ahsolute values must be interpreted
carefully, findings can be used to evaluate the differing
rates of exchange among the various body compariments.

The foregoing would appear to support the view that on
the whole the cited research did indeed add valuc to the
scientific knowledge and techniques of its time. It also in a
small way strengthened the foundations upon which later
scientific understanding and skills are huilt.

-



Did the Research Provide Medicine
with New and Useful Information?

While this research did not bring to light some startling,
previously unsuspected revelation, it did provide usclul
procedural refinements. It also supplied helpful
perspectives concerning factors that may adversely affect
counting measurements and results interpretation. Of the
two, the latter, the matter of perspectives, has been the
more consequential.

To their credit, these researchers, unlike some, were
aware of factors that could influence the process. They
were not (o be led astray by a failure 10 identify and
evaluate assumptions and hidden variables. For example,
the July 1962 article is careful to note that the fundamental
assumptions of tracer techniques are only partially
supporiable.

[n the same article the author articulates a major
assumpton made by him and by his collcagues: It is
unlikely that there are any significant radiarion effects on
the biologic organism from the quantities of isotopes uscd
in tracer studies of body water and electrolytes.” In
support of this assumption, he cites two other authors
(footnotes 1 and 2, Brannell and Quimby, respectively).
He does acknowledge that “with some tracers distributed
in relatively heavy concentration to specific organs and
with long effective half-lives, such as isotopes of calcium
or strontium in bone, there may be some effect on the
organ.” He indicates that there can be physical effects as
well, which are due to differences in atomic weights.

That irradiation effects are unlikely to have ill effects in
the circumstances cited may be a fair assumpltion, but it is
one that deserved more evaluation. The reader is given no
reason to doubt that the author was sincere in his belief
that his assumptions were correct.

Once again, this research was useful for its approach and
perspective,

What Contributions Did This
Research Make to Patient Care or to
the Understanding of the Disease
Process?

Since this research concemed basic physiology rather
than clinical matters, its contributions to patient care were
marginal and indirect at best. However, some of the
experimental work did contribute to the understanding of
the disease process.

For instance, the research revealed or confirmed the wide
intercompanmental variance in movement. time to
equilibration, etc., of body water and electrolytes between

nonmal and discased organisins. Congestive heart failure,
ascites, and other examples are cited. In addition, the
contributions such research has made to clarification of
the normal staic has been of greater importance than
gencerally recognized.

What Was Known Medically about
Matters Addressed by This Research
at the Time It Was Being Conducted?

While the discoveries of Becquerel and the Curies were
made almost a half century before, the era of isotopes as
we know it really began after World War II. The five
publications noted above, as well as the other articles
reviewed in this document, grew out of research in
progress from the late 1940s 10 the early 1960s.

At that time, doctors were beginning to understand better
the mechanisms of action involved in certain disease
processes and beginning to develop more scientifically
based pharmaceuticals. Several antibiotics were available,
whereas antipsychotics were just being introduced.
Mercurial diuretics (such as the mercuhydrin referenced in
the February 1949 article) were not yet displaced by better
drugs, and effective antihypertensives were newcomers to
the scene,

Acule high dose radiation effects were fairly well
understood, but the potential {or il effects from lower
doses over a longer period was not generally appreciated.
Indeed, it was rather widely assumed among both
scientists and clinicians that low-dose exposures were of
little consequence almost certainly in the shori-term and
probably in the long-term as well. The July 1962 article in
Progress in Cardiovascular Disease voices essentially
those sentiments.

Consensus was lacking as to whether there is a threshold
below which risk of injury is zero. Extrapolation {romn
effects due 10 high doses such as those experienced by
atomic bomb survivors to those that might result from low
doses led many 1o believe that there could surely be no
consequential effects at low, low doses. Even cautious
assessors of risk had 10 acknowiedge (as they still do) that
the lower the dose the greater the uncertainty ahout level
or likelihood of risk.

The state of knowlcdge about the key issues is shown in
Table 1. It was against this backdrop of growing
knowledge. considerable uncertainty, and sometimes
uncxamined assumptions that research reported in the
these articles and paralle! research involving human or
other mammalian subjects was conducted. Whatever
judgments are made of those activities should take all of
these factors into account.

PRI
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Is There Documentation That Shows
Informed Consent?

This question is not applicable to these studies since they
did not use human subjects.

IONIZING
RADIATION

INDIVIDUAL
SUSCEPTIBILITY

EFFECTING
EXPOSURE

Table 1. What Medicine Knew and Assumed in the Late 1340s to Early 1960s

Known Assumed

« aphysical agent
- vs. chemical/biological
- energized particies or high energy rays Risk of harm unlikely if low-
- capable of jonization energy agents are used.

-« vanable charactenstics
- low- to high-energy spectrum
- zero, poor to high-tissue penetrance
- short 1o long half-life

+  organ specific (somewhat)
- thyrod
- bone
- elc.

+ potentially hazardous
- whether natural or man-made source
- 10 fetus, child, specific tussues
+  potentially helpful
- therapeutics
- investigation (industrial/scientific/medical)

+  increased where cell tumover is rapid Risk of harm unlikely if average or less
- reproductive/developmental tissues susceptibility on part of target tissue,
- bone marrow, Gl, etc. organ, or organism.

+ somewhat dose dependent
»  duration dependent

= reducible in some cases
- thyroid blocking

* universal
- geophysical environment

» multiple routes
- lopical, pulmonary, entemal
- parental/implantation

+  exposure # contamination
- exposure possible without contamination
- contamination not possible without exposure

»  subject to shielding
- e.g.. with lead

+  subject 10 monitoning
- ambient environment
- personal exposure

-+ dose-response related Risk of hanm unlikely if low dosage.
- acutely
- chronic exposure
- high-energy agents

Isotapic Studies Not Involving Human or Canine Subjects
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Studies Involving
Dogs as
Test Models

This section consists of cight reports addressing the
following topics:

» Group one: pericardial transfer of radioisotopes
(three articles from 1962 and 1963)

« Group two: myocardial uptake of rubidiumn (Rb-
86) and the effect of two medications (lwo
articles from 1957)

« Group three: distribution and decay of two
radioisotopes (two articles from 1950 and 1963)

« Group four: experimental equipment (one article
from 1966)

Informed consent will not be mentioned because it is not
applicable to this research.

4 ne: Pericardial Transfer (0[S

What, If Any, Is the Scientific Value of
the Research on Which These
Studies Are Based?

In two of these studies, a radioisotope was instilled in the
pericardial space of the canine subjects 10 observe the
transfer of the test clements across the intact pericardium.
In the first study (Takashina, Lazzara, Cronvich. and
Burch, 1962a), cadmium (Cd-125m) was uscd because it
is an important trace clement in mammals, essential to
cenain cnzyme functions. The rate of cadmiuim transfer
was noted to be the slowest of any ions previously studied,
and reasons for the slower ratc were postulated. This
research provided information on the permeability of the
pericardium and was referenced in a 1975 study on
pericardial tamponade.

108093b

The later study by Colonna, Burch, Walsh. and Darhy
(1963) was undertaken to betier understand the biokinetics
of scienium (Se-75) in a living system. They observed that
selenium (an essential trace element) migrated {roin the
pericardial space (o a varicty of organ tissucs by an
undetermined mechanism, and indicated that selenium had
a ubiquitous distribution in the body. The rationale for
instilling selenium in the pericardium is unclear hecause
selenium is normally taken into the body by ingestion,
This research has only been cited once since its
publication, and although conducted in a scientifically
valid way, its contribution 10 subsequent research has been
minimal.

The third study (Takashina, Lazzara, Cronvich, and
Burch, 1962b) investigated the transfer of fluid and
clectrolytes across pericardial membranes that had been
removed from dogs and thus was an in vivo study; the
above studies were done in virro. The researchers
established membrane transfer cocfficients (k) in vitro for
D,0, hydrogen (H-3), chlorine (CI-36), sodium (Na-22),
and magnesium (Mg-28); these coefficients were
compared with known in vivo values. The k values for this
in vitro model were higher than the in vivo values,
suggesting some membrane differences in vitro versus the
living animal. This research was performed in a
scientifically valid way and provided new information on
the movement of ions and water across the pericardium.

Did the Research Provide Medicine
with New and Useful Information?

The research with cadmium provided a technique for use
in subsequent studies. Although the selenium studies
provided information on the distribution of selenium in
dog tissues, other studies perforined soon after provided
more pertinent information on the behavior of selenium
after ingestion or intravenous administration.

The third report provided new information on the water
and ion permeability of the pericardium and provided
useful background information.

What Contributions Did This
Research Make to Patient Care or to
Understanding of the Disease
Process?

Although there is no direct correlation between this
research and patient care. the developed infonnation
cxpanded existing knowledge about the pericardial

membrane and assisted subsequent medical understanding
of pericardial effusion and 1amponade.

Studies Involving Dogs as Test Models 11



What Was Known Medically about
Matters Addressed by This Research
at the Time It Was Being Conducted?

The role of selenium and cadmium as esscntial trace
elements was known at the time of this rescarch; therefore,
the research addressing pericardial diffusion was of some
value.

Because information concerning the movement of
various ions and water across the pericardium was limited,
the third study discussed was useful.

What, If Any, Is the Scientific Value of
the Research on Which These
Studies Are Based?

Both of these studies, authored by Love and Burch
(1957), evaluate the myocardial uptake of rubidium (Rb-
86). Rubidium was considered to be metabolically similar
to potassium, and canine research was considered
appropriate before human research to attempt to evaluate
the rate of uptake and concentration of potassium in heart
disease. In these experiments, l-norepinephrine was used
1o increase coronary blood flow and Pitressin® was used
to reduce it. Quantification of potassium (K) was based on
a derived Rb-96/K ratio calculated from prior
measurements of potassium and rubidium in plasma and
myocardial tissue.

The study revealed greater turnover of rubidium and
potassium by the left ventricle when compared to the
turnover by the right ventricle, as well as differences in
clearance rates in inner and outer ventricular walls. This
clearance was increased in all myocardial regions by
administration of I-norepinephrine and was reduced by
infusion of pitressin.

These studies used sound scientific methods and yiclded
valid scientific results that have been reproduced in other
studies in the literature.

Did the Research Provide Medicine
with New and Useful Information?

These studies were important in developing techniques to
measure regional blood flow and potassium distribution.
By demonstrating that blood flow limits the rate at which
the rubidium is cleared from the system, the authors
developed a new method for determining blood flow
distribution. This study is routinely cited as the {irst study

12 1080931

10 use diffusible indicators to estimate blood flow 1o the
subendocardial and cpicardial regions of the heart.

The methodology report has been referenced many times
and appears 1o set the framework for future nuclear
medicinc studies in measuring blood flow.

What Contributions Did This
Research Make to Patient Care or to
Understanding of the Disease
Process?

These rescarch efforts have contributed significantly to
improved patient care. The two articles comnbined have
been citcd more than 140 times in the literature. They
paved the way for nuclear medicine applications such as
thallium scans for detecting coronary artery disease. These
studies also contributed 10 the development of techniques
1o study myocardial blood flow, to evaluate the reaction of
the myocardium to stressors such as hypotension and
exercise, and (0 measure response to medications.

What Was Known Medically about
Matters Addressed by This Research
at the Time It Was Being Conducted?

These studies confirmed clinical impressions of cardiac
function and response to medication. They were the first 10
validate myocardial blood flow distribution and to
demonstrate potassium transfer.

What, If Any, Is the Scientific Value of
the Research on Which These
Studies Are Based?

The first article (Burch, Threcfoot, and Ray, 1950) was
directed at studying the metabolism of a long-life chlorine
isotope (CI-36) in animals before its use in humans, and
publishing the implications the results might have on
knowledge of electrolyte metabolism and “the importance
of these observations in atomic warfare.”

This study determined that one-half of all chloride in the
body passed in and out of the serum each minute and one-
half the entire body store of chloride is renewed every 2.5
t0 3.5 days in the normal dog. The authors’ impression
that as much as 3/7 of 1otal body chloride was contained in
intracellular fluid was not confirmed in subsequent
literature, which determined that chloride is largely
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excluded from the intracellular compartment. This crror
did not diminish the importance of the study.

The paper by Lazzara et al. (June 1963) discussed their
research in the metabolism of magnesium (Mg-28) after it
first became available in 1961. This study provided basic
information concerning the kinetics of magnesium in dogs
and scrved as a precursor for subsequent studies dealing
with the importance of magnesium in coronary artery
discase and cardiac arrhytmias, as well as the
consequences of magnesium deficiency in cardiac disease.

Did the Research Provide Medicine
with New and Useful Information?

Both studies were valuable in stimulating further research
in their specific areas. The study protocols were uscful as a
model for later studies.

What Contributions Did This
Research Make to Patient Care or to
Understanding of the Disease
Process?

Information on chloride biokinetics and distribution in
the body contributed to the understanding of salt and water
balance (first article). This research has been cited 47
times in subsequent articles and has important applications
in human studies of heart failure and hypertension.

The magnesium research is valuable in that it provided
the preliminary information that assisted in later
determinations of magnesium'’s role in cardiac disease.
This study has been cited 14 times in the peer-reviewed
literature and is considered a useful contribution.

What Was Known Medically about
Matters Addressed by This Research
at the Time !t Was Being Conducted?

This basic research was original in terms of the
investigations being performed and helped validate
existing clinical information.

At the time of the chloride rescarch, the volume of the
extracellular fluid compartment was already known;
however. the rescarch effort helped 1o begin refining
techniques 10 study sodium and chloride distribution and
metabolism.
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What, If Any, Is the Scientific Value of
the Research on Which These
Studies Are Based?

The study by Threcfoot (1966) discussed the proposcd
design of an “on-line” scintillator crystal that could
provide prolonged, continuous monitoring and recording
of radioactivity from cither veins or arteries of living
animals for uptake and tumover studies or for continuous
blood volume determinations. A specific experiment was
not conducted.

Potential concerns identified by others were related to
potential for infection and clot formation. It was suggested
that this design would be useful for analysis of urinary
excretion.

Did the Research Provide Medicine
with New and Useful Information?

The proposed method has several advantages compared
to the existing requirement for multiple blood samplings:

« Time and effort for collecting and preparing
multiple samples for counting could be avoided.

« The animal’s blood supply would not be
depleted.

- Circulatory disturbances from biood removal and
replacement would be minimized.

« Sampling accuracy would be improved.

» When the method is repeated, chronic blood loss
would not be a risk.

What Contributions Did This
Research Make to Patient Care or to
Understanding of the Disease
Process?

Appropriately implemented. this method could be

beneficial 1o humans in a study or therapy situation where
repetitive sampling is required.
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Glossary”

Arrhythinia - Any variation from the normal rhythm of the
heart beat.

Ascites - Effusion and accumulation of scrous {luid in the
abdominal cavity.

Cardiac tamponade - Acute compression of the heart that
is due to effusion of the fluid into the pericardium or
to the collection of blood in the pericardium from
rupture of the heart or penetrating trauma.

Compartmentalization - The natural partitioning within
cells due to the selectively permeable membranes that
enclose each of the separate parts (mitochondnia,
lysosomes, Golgi complex, etc.) enabling each part to
regulate its own contents.

Deliquescence - The process of undergoing gradual
dissolutions and liquefaction by the attraction and
absorption of moisture from the air.

Deuterium - The isotope of the element hydrogen with one
neutron and one proton in the nucleus.

Edema - The presence of abnormally large amounts of
fluid in the intercellular tissue spaces of the body;
usually applied to demonstrable accunulation of
excessive fluid in the subcutaneous tissues. Edema
may be localized, due to venous or lymphatic
obstruction or to increased vascular permeability, or it
may be systemic due to heart failure or renal discase.

Edematous - Pertaining to or affected by edema.
Electrolyte - A chemical compound that when moiten or

dissolved in certain solvents, usually water, will
conduct an electric current.

Epicardial - Pertaining to the layer of scrous pericardium
on the surface of the heart.

Equilibration - The state of being brought into equilibrium,
which implics a dynamic balance in a reversible
chemical reaction in which the velocities in both
directions are equal.

half-life - The average time interval required for one-half
of any quantity of identical radioactive atoms 1o
undergo radioactive decay.

Infarction - The formation of an arca of coagulation
necrosis in lissue due to local deficiency of blood
resulting from obstruction of circulation to the arca.

in vitro - Pertaining (o a biological rcaction taking place in
an artificial apparatus.

in vivo - Pertaining to a biological reaction taking place in
4 living cell or organisim.

Isotopic - Of or relating to isotope, one of two or more
atoms having the same atomic number but different
mass huimber.

Mediastinum - The mass of tissues and organs separating
the two lungs, between the stemumn in {ront and the
vertebral column behind, and from the thoracic inlet
above to the diaphragm below.

Mercurial -Of or relating to mercury; a preparation of
mercury.

Myocardium - The muscular tissue of the heart wall.

Myofibrils - A muscle fibril, one of the slender threads
that can be rendered visible in a muscle {iber by
maceration in certain acids. (Fibril: a minute fiber or
filament.)

Nephrotic syndrome - A kidney discase characterized by
massive edcma, excess serum proteins in the urine,
abnormally low albumin content of the blood, and
peculiar susceptibility to intercurrent infections.

Pericardium - The fibroserous sac that surrounds the heart
and the roots of the great vessels, comprising an
external layer of fibrous tissue and an inner serous
layer.

* Some definitions from McGraw-Hill Dictionary of Scientific and Technical Terms, Fifth Edition, 1994 and Dorfund’ s

Hlustrated Medical Dictionary, Twenty-Sixth Edition, 1981.
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Pericardial effusion - The escape of fluid into a part or
tissue.

Pharmacodynamics - The study of the biochemical and
physiological cffects of drugs and the icchanisms of
their actions. including the correlation of actions and
effects of drugs with their chemical structure.

Rad - A special unit of absorbed dose, cqual to encrgy
absorption of 0.01 joule per Kilogram.

Radiation dose - The total amount of ionizing radiation
absorbed by malterial or lissues.

Radioelement - A radioactive isotope of an element; a
sample consisting of one or more radioactive isotopes
of an clement.

Radioisotope - An isotope that is radioactive.

Sarcolemma - The delicale plasma membrane that invests
every straited muscle fiber.

Serous - Pertaining to or resembling serum.

Subendocardial - Beneath the endothelial lining membrane
of the cavities of the heart and the connective tissue
on which it lies.

Tamponade - See cardiac tamponade.

Volitilization - The conversion of a chemical substance
from a liquid or solid state 10 a gaseous or vapor siale
by the application of heat. by reducing pressure, or by
a combination of these processes.
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