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ATHEROSCLEROSIS AND
CORONARY HEART DISEASE

MER~-29 Lowers Cholesterol by Blockade of Final
Step in Its Synthesis by Liver

Studies by scientists at the National Institutes of Health have pm;
pointed the mechanism by which MER-29 lowers serum cholestero
fexels By blocking the conversion of desmosterol 1o cholesterol, the drug
inhtbits cholesterol synthesis by the liver at the very last step of the com-
ples sequence of reactions by ‘which the cholesterol molecule is formed.

These stadies were made by Drs Joel Avigan and Daniel Steinberg,
of the Natonal Heart Insttute’s Laboratory of Cellular Physiology
and Metaholsm, and Mr Malcolm J. Thompson and Dr. Erich
Mosetug of the Natonal Institute of Arthritis and Metabohe Discases.
Thew fndings are reported in Progress Agamst Cardiovascular Dusease
(2 525-530)

The scientists obsersed that the sterol material in the livers of rats
treated with MER-29 had properties that differed subtly, but defi-
nitelv, from those of cholesterol, the major stero} of normal Mhers.
Casefid avaiyws revealed the presence of large amounts of desmostero!,
a compound identical to cholesterol except for two missing hydrogen
atoms at one point in the molecule

When they ijected radioactive acetate, a cholesterol precursor, into
ammals pretreated with MER-29, they found thar most of the radio-
acuwity accumulated 1 desmosterol rather than in cholesteral  Clini-
cal studics also showed that desmosterol accumulated mn high concen-
tratians w the seram of patients recewving the drug

T‘hese and other findings dicated that MER-29 lowess serum

h b the d hol 1

by ssion,  They
also help o clanfy the process of normal cholesterol biosynthesis in

man by providing factual estdence that desmosters] 1s an tntermediate
w this process
T -

e . .
oz B ' suss 14, Ldroohydrates, or )

, , or protems—all of
“\\\:: lr.an g;\: TBE 10 acetate, the primary buslding black. Thus the
posstuiity of lowening serum cholesternd levels
which inhibit the body's own producti ol'e“ ?Y b :; —
increasing attention duning the past fesw v

o years  MER-29 a,

be the most promisng of the compounds developed thus far ppears to




The synthesis of MER-29 was announced in 1958 by Frank Palopoli
and co-workers at the William S, Merrell Company, Cincinnati, and
its cholesterol-lowering effects in rats were announced in 1939 by
Thomas Blohm and Robert Mackenzie of the same company. The
drug, also called “Triparanol,” is marketed by the William § Merell
Company, who also made the drug available for clinical research

The NIH clinical studies showed that MER-29 reduced serum cho-
lesterol levels in patients without producing any observed toxic effects.
However, the fall in serum cholesterol was panied by 2 fisc in
serum desmosterol, so that total serum sterol levels were not greatly
changed, and were actually increased in some patients. ‘The jovesti-
gators suggest that the biologic role of desmosterol warrants more thor-
augh investigation, since information thus gained might be pertinent to
the sale lang-term usc of drugs, such as MER-29, which might lead to
the pile-up of compounds normally present in the body enly in very
law concentrations.

Grantee Study Evaluates Prognosis of Victims
of I'irst Heart Attacks

An NHI grant-aided study of survival and factors affecting survival
after the acute phase of first heart attacks (myocardial 1nfarction) has
shown that more than half of the 224 paticnts studied survived for fie
years or more The five-year outlook was brghter for younger pa-
ticrits than for older ones, was brighter for men than for women, :m‘d
was brightest for patients able to resume normal activity after their
attacks.

The prognests of patients surviving for more than one month after
their first chically diagnosed heart attack was evaluated by Drs. J. L
Juergens, J. E. Edwards, R. W. P Achor, and H. B. Burchell, of the
Mayo Chnse, Roct M) The 15 determned the
rates of survival for 224 patients thece, five, and ten years after the
inttial attack. They also evaluated statistically the effects on survival
of such factars as age at onset, scx, pre-existing angina or hyperten-
sion; congestive heart Jaslure developing subsequent 1o the attack; oc-
cupation (active or sedentary); and degree of physical disability resuft-
ing from the attack Ther findings are reported in the 4 ALA Archues
of Internal Medicine (£05. 444-450)

The average age at ume of onset was 62 years (60 years for men,
675 years for women) Foliow-up of these patients showed that 68.8%
survived for three years or more after their attacks, 554% for five
years or more, and 29.2% for ten years or more

Not surprisingly, five-year survival rates were hughest among those
suffering attacks 1 thesr forties or fiftuies (78 6% and 62 5%), dechned
moderately among those having attacks duning therr sixues (to 56 6%),
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d tacks in their seventies OF
lh:;\ .rﬂﬂzc s:;?“*z :n?‘z‘g%m?:px\iﬁy)m aAlso no sutprise was the
e e et - i r congestive heart

at pre-existing angina or hypertension, o! 2 heart
ﬁr:ﬂd:;cg d‘:c]o:ing after gx: attack, made (be fiveyear prospect bleaker

5% on the average. 5
by’;}\::‘::u?y a\sz \ndica\:dg\hm five-year surviy e{l.mlc.s wer:d n?t S‘lﬁ;
mficantly affected by the degree of ph)‘mw\ activity inyolv m‘h ©
occupations of male patients, were considerably higher for men tha
for women; and highest for those patients who were a\ik to resume nc;:-
mal actwity after their attacks  The berter prognosis enjoyed by the
men could not be fully accoumied for either by age dufferences at time
of onset or by any ather factors observed in the course of the study.
The excellent five-year survival rate (73.2%) of patients who were ah}e
to resume normal actwity after their attacks has also been nbstnt.d in
other studies, and appears to be the best index of a good prognosis

Necropsy studies on 79 patients whe survived their initial auacks
but dicd fater revealed that 82% subsequently died from card
far disease. Of these, 3% bed to ¢

y-

y infarction

ursent

Hyaluronidase Reduces Edema in Ischemic
Heart Musele

The cdematous fluid accumulations in heart muscle which follow
coronary anery higation in dogs, are markedly reduced by hyalurani-
dase wyections, report Dis, ] Masuns de Ofivesra, M N, Levy, and
Mr M 1 Schock, of St Vincent Charity Hospital in Cleveland
Therr NHLsupported studies are reported in the Amenican Heart Journal
{6D 106-109)

Dr Martns de Olverra and co-workers tied off a branch of the lelt
coronary attery in 14 dogs to produce infarction and edema of the
posterior papitlary muscle (PPM).  Eight of these dogs received hyalu-
romdase smtravenously immediately after higation and at hourly inter-
vals for & hours, whereas the remaining 6 dogs received placebo injec-
tons of sahne solution  Scx non-higated dogs served as normal controls.

Sperimens of the PPM and of anterior supeaior left ventricular tis-
sue {ASLV) not affected by coranary higation, were taken from the

animals at sacnifice b hours afier hgatton,  Differences 1n tisme waear
content, measured by ae~--- .

the ussues m an oven,

- W
formanon

From these studics the scienusts found that PPM wat
eraged 17 48 percent 1 the hyaluronidase-treated gmu; cg:{o :‘x‘xg:a::d
to an average of 7992 percent 1n dags that Teceived or’ﬂy placeba i
Jecuons  ASLV values 1 both of these groups, 76 39 and 7621 o
€€RY respectively, approximated narmal conrol 1alues obtained t“r)::\



non-!igated dogs  The differences between normal and ischemic myo-
cardium in the experimental groups are statistically significant, report
the investigators, '

“In the present study, hyaluronidase significantly reduced the water
content of the ischemic myocardial areas, bringing it to values close to
those of the normal regions,” conclude the Cleveland scientists. How.
ever, they state, “The practical application of our experiments 1 still
uncertain, wince it remains to be proved whether or not it is beneficial
to reduce cdema tn an ischemic myocardium. It may be postulated,
however, that the increased tissue pressure caused by this edema may
exert a compressive action upon the collateral vessels, thereby reducing
still more the flow of blood to the damaged areas  Further inycstiga-
tions are now being carried out n an effort to answer this question”

Hyaluronidase, or “spreading factor,” 1s a mucolytic enzyme used by
physicians to promote diffusion and absorption of drugs injected sub-
cutaneously, Recent findings by Hungarian scicntists, who demon-
strated that intravenous hyaluronidase produces a faster diffusion of
fluids through extracellular spaces and enhances lymphatic drainage,
provided the basis for using hyaluronidase in the present study

Heart Attacks Treated by Coronary Injections
of Clot-Dissolving Enzyme

A techmque using a cardiac catheter to inject the clot-dissolving en-
zyme fibrinolysin nto the coronary arterics has been used by NHI
grantees i the treatment of eight patients with myocardial infarction.
The procedure, which was well tolerated by the patients, appears to
possess two Important advantages over oral or intravenous means of
administering fibrinolytic therapy i such cases It provides high con-
centrations of clot-lysing enzymes at the site of the clot without unduly
clevating whole-system concentrations; and 1t aflows mtermuttent perfu-
sion, a procedure that appears to be more effective 1n dissolving clots
than 1s continuous perfusion,

These studies were conducted by Drs Robert J Boucek and William
P. Murphy, Jr, of the Universtty of Miami School of Medrcine, Miam,
Flonda Their findings are reported in the Amertcan Journal of Cardiol-
ogy (6 525-533)

The technique 1nvolves passing a cardiac catheter into tie aorta via
the brachial artery and, under fluoroscopic guidance, positioning the
catheter Gp at the root of that great vessel  This brings the catheter
orifice 1n ltne with the coronary branches, so that fibrinolystn myected
through the catheter will be swept into these vessels with ther blood
supply. To assure that the fibrinolystn 1s dehivered at the exact hme
that the coronaries are fillimg with blood, the injection 1s made by a
small pump activated by the R wave of the electrocardiograph,  Hest
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results were obtained in this study when injections were made dudng
cardiac cycle.
ﬂf\‘:yhch:;:;nu sclccl':i were treated within 4-12 hours al'l?r t;,nscl ?f
the attack. Because of its reported enhancement .n( clot dysis, :par:mv
(an anticoagulant) was perfused with the fhanohysin {as Thrombolysin:
3 and Dohme)

MS\{‘\:\:’ es‘;‘:x(mm of therapy was evaluated on the basis Pf t!x: pa-
tents' clinical response, subsequent ECG data; and determinations of
serum glutamic oxaloacetic transaminase (GCYT)A. an enzyme rc\casrdr
from injured heart tissue and which provides an index of ?'xc extent ol
heart damage. N attempt was made to evaluate clot lysis by x\ngxtoL
ogy because 1t was felt that injections of radiop t es, which
are somewhat tosic, might be harmiwl to heart tissue already hyper-
writable

The evaluanon, though Iimited by available methodology, suggested
that most patients were benefited by the therapy. All had an unusu-
alty mitd clinical course in the hospital ~ All but two had serum GOT
fevels considerably lower than those of unperfused controls, indiwcative
of fess heart muscle damage. GOT lerels were lowest in patients
treated within four hours of the attack, highest in those treated 9-12
hours after  This indicates that fibnnolytic therapy, to be effective,
must be wmitated quickly, since it appeared that heart damage became
wrreversible about four hours afier myocardial infarcuon.

While this study does not offer conclusive proof that fibrinolytic
therapy is beneficial in the treatment of myocardial infarction, the

hmuque used may prose wseful for future studies in this im.
portant, rapidly deseloping research area

Androsterone Linked to High Serum Cholesterol
of Thyroid Deficiency

A an important end-product of the bohsm of cer-
t;m lr:xa‘l]e sex hormones (androgens), may be an smportant factor in
the high serum cholest

dcﬁmﬂg‘q’ rum cholesterol levels that wsually accompany thyrod

And

NHI grant-aded sudies on the rote of thyroid hormones 1n steraid
mctabolim have shown that androsterone levels 1 the blood are below
normal 1 pauents with thyrovd deficiency and high m those with hy-
perthvrondism  The studies ako showed that njections of androsterone
produced 3 sharp and sigmficant fall 4n, the seram cholesterol Yesels of
normal subjects and those with hyperch e

ofesterolemia  These findin;
::gg‘:;;ha( ar;dmsxemne, a metabolite of certain androgens, may ;i:’
mant determuner of serum choll X
estero) Jevels, thy
usnally elevated in hypoty ot with
y yroid 5
i pothy patients and low in those with hyper-



These findings are summarized in Annals of the New Yorl Academy of
Sctences (66: 605-611) by Drs. T. F. Gallagher, Leon Hellman, H 1.,
Bradlow, B. Zumofl, and D. K. Fukushima, of the Sloan-Kettering
Institute for Cancer Research, New York.

Androsterone is one of two major end-products from the metabolism
of testosterone and certain other androgens; the other, etiocholanone, is
structurally similar but differs sharply from androsterone in its biologi-
cal activities  The scientists found that, in euthyroid patients (normal
thyroid function), the ratio of androsteronc to etiocholanone was 40.60,
However, the androsteronc fraction was only 15% or even less in pa-
tients with hypothyroidism from myxedema; conversely, it was 50% or
higher in those with hyperthyroidism from Graves® disease, tosic nodu-
lar goiter, or tovic adenoma.

The scientists found that the androsterone fraction was sharply in-
creased in euthyroid patients when they were given thyroid hormone,
and was decreased toward normal in patients whose hyperthyroidism
was corrected by therapy.

The cholesterol-lowering effects of androsterone might seem para.
dovical, since the androgens from which it is derived are normally as-
sociated with high serum lipid levels. However, the scientists point
out, hormone metabolites are not necessarily inactive end-products of a
spent hormone. They may have their own important physiological
functions that are not related in any way to those of the substances from
which they are derived.

These findings are the basis for an hypothesis, advanced by the sa-
entists, that the recognizable cffects of thyroid excess or deficiency are
mediated by the availability of androsteronc in the body. They also
suggest that androsterone deficiency may be one of the mechanisms in-
volved in the development of hypercholesterolemia and, perhaps, of
atherosclerosis

New Technique Provides More Seusitive Measure
of Plasma Clot Lysis

Using a sensitive, direct assay techmque that closely approuimates i
rio conditions, NHI grantees have measured the degree of clol-d!‘snl\-
ing actiwty in human plasma  They report i the Journal of Climcal
Investigation (39: 426~434) that such actiity depends prnimanly upon an
activator whose concentration tn plasma vanies widely in response to
stress, certamn drugs, and disease.

For these studies Drs W D Sawyer, A P Fletcher, Norma Alk-
jaersig, and Sol Sherry, of the Washington University School of Med:-
cine, St Louis, prepared clots from aged human plasma enniched \\'.uh

) and i traces of bovine fibrinogen tagged with
‘r:xdioacmc lodine  The methods used produced I'* labeled clots that
were largely free of entrapped human plasma
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The clots were then incubated for two hours at 50;11)' :":‘PC\::::Y:“:
samples of unaltered plasma I;!(;‘m ‘:ﬂ‘l‘t‘h(); r:;“‘;:ﬁzm ;a\\mu e
jected to stress ot prclrca.l:d with certal N R
vasious chronic or infectious diseases. Th: dcg\:c'e of clof yd s c},
ermined by measuring the amo]un:i of radioactivity released into ea

ample as the clot dissolve

pla';'r:;;bol‘;sis 13 a complex process involving many factors whose
exact roles hase not yet been clatified  The major cOmMPpOnENts AP
pear to be plasmin, the enzyme that actually dissalves (‘he clot, pl:u-
minogen, its inactive precursory and plasmlx{ogcn activator, which
comverts plasminogen to plasmin.  The cireulating blood is thaught to
contain mhibiters for both active principles so that, under snormat clr‘:
cumstances, they are present in the cisculation in their “newtral
forms .

A blood clot also contains plasminogen, which was trapped in the
clot during 1ts formation  In fibrinalysis, it is thought, plasminogen
actwator accumulates on the fibrin surface of the clot and procfcds to
convert the trapped plasminogen to plasmin.  The plasmin dissolves
the clot from wthin by digesung its fibrin.

Further knowledge of this property of plasma and better means of
measuring 1t have been made essential by recent developments in the
field of fibnnolytic drugs  However, techniques heretofore available
were indirect, were not sufficiently sensitive, or disturbed the complex
batance between indwidual plasma The techrique ued
in ths study appears to asoid these umiations, and, with it the scien-

tsts have been able to provide experimental confirmation of concepts
that formerly were largely mfesential.

They found thar plasma clot-lysing activity was sharply increased
by sustained vigorous evercise and was inereased by emotional stress or
injections of nicousic acid {a B-vitamin} ar a fever-producing deug.

1t was also generally elevated in pauents with acute infections, hner
disease, or Yeukemia

Conversely, clot-dysing activity was commonly observed to be below
normal i patents with cances other than feukerma, congestive heart
fanllurr. or atherosclerosis  Thes subnormal acueity may be causally
related to the thrombo-embalic comphicati

atians that fi
e pl requently attend

Plasma clot-lysing actty was found ¢ imari

0 be due primaril -

minogen actwator it and ypon the pl o (;l?;cpltz

:;!:: than \hallmlthc' plasma.  Clot Iysss was gr::allyar:duccd when

ittle plasmi, were incub in the pl;

E:l:s‘ and was practically ) when pi & clo‘? ::1: tsxi:i

¢ }:)‘!d:)"‘s:]h:.] also reduced by the addon of E-aminocaproe acid,
low concentrat; ively inhibi i } y

Tt ror 1ons effectively inhibies plasminogen acthvator,




Clot-Dissolving Enzyme Isolated From Thrombin
By NHI Grantees

Chemical “dissection” of thrombin has yielded a new clot-dissolving,
or fibrinolytic enzyme identified as thrombin-E, report Drs, Walter H
Seegers, Ricardo H. Landaburu, and J. Frederic Johnson at Wayne
State University in Detroit  The scientists observed powerful fibrine-
Iytic effects of the new enzyme following its intravenous infusion in
dogs.

Their findings published in Science (131 726) stem from an earlier
observation that thrombin, long known for its important physiological
role in catalyzing the formation of blood clots, has both the power to
form and subsequently dissolve fibrin clots under certain laboratory
conditions

In their currently reported studies, the wvestigators attribute the
Iytic activity of thrombin to a distinctly different enzyme which they
named esterase thrombin, or thrombin-E, to distingwsh it from throm-
bin-C, the parent compound.

They produced thrombin-E in pure form by acetylating thrombin-C
with acetic anhydride. This destroyed the cloting power of throm-
bin-C and almost doubled the activity of thrombin-E, which was then
stabilized by drying.

Dog experiments demonstrated the ability of intravenously infused
thrombin-E to dissolve bleod clats. In a typrcal experiment, 15 mg
of dried thrombin-E dissolved in 100 m! of phystological saline solu-
tion, was slowly injected aver a period of I hour and blood samples
repeatedly withdrawn, Dr Seegers and co-workers report that at the
end of the infusion period, blood samples clotted but subsequently
lysed within an hour. “Occasionally the lytic phenomenon was so
pronounced that the blood would not clot spontaneously upon with-
drawal or even after thrombin was added,” they stated The dogs
tolerated the procedure very well; the few physiological effects obsersed,
such as lowered platelet and white cell counts, increased blood sugar
levels, and lytic phenomena, disappeared within 24 hours.

The imestigators speculate that thrombin-E may function by acu-
vating physiological processes concerned with fibrnolysis and thus the
maintenance of blood flwdity.  “This opens posstbilities for the useful
application of thrombin-E,” they said.

Arachidonic Acid Possible Factor in Resistance 1o
Atherosclerosis

Studies by NHI grantees suggest that arachidomc acid—a tughly
ansaturated fatty acid found in certamn fish ols, dary products, and
fowl—may be a significant factor in the relative immunity to athero-
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selerosis enjoyed by animals of certain species In these sl:udl:S lh;
cholesterol fractions of serum from wman a_nd f.mm seven otl Cl’f pect
were analyzed and compared. “The arachidonic acid content of serum
cholesterol esters (which comprise about 70‘.7‘0 of the m.a\ bloed c\;}o\cs‘
terol) was found 10 be highest in shf:l: species most resistant to athero-
i in the most susceptibie species.

scls;ascls).al:!gmc:‘st a‘:\mmu of amchigemc a‘:;d were found in the ch.olcs-
terol ester fractions of the rat (50%) and the dog (17%), both ﬁ:.\gh\y
resiiant species  Much ssoaller amounts {1.1-58%) were (:ound in t}xc
cholesterol esters of the goose, chicken, rabbit, gumnea pig, and pig.
Severe atherosclerons can be produced in these species by feeding them
Imgh-cholesterol diets for only a shory pericd, even though they scldom
appear to develop the discase spontaneously.

Man (7.5%) is susceptible to atherosclerosis, but usually develops se-
vere fesions anly after many years on a dict high in fat and chalestesol
(although much lower in cholesterst than the atherogenic diets fed lab-
oratory animals).

Howeser, the scientists point out, these findings, though in accord
with an hypothesis that arachidome acid deficiency is an important
causal factoz wn asherosclerosis, have not proved that arachidenic acid
1 the protectne factor not that niore of 1t in the diet of humans will
make them less susceptible

But the possibdity remains that the arachidome acd content of hu-
man bpids may be increased by diets tugher 1n this fatty acid or the
elements from which 1t i svnthesized (hnoleic aeid plus the co-factor
wvitamin B,) It would then remain to be seen whether such an -
crease would confes upon man greater immuny to atherosclerosis

These studies were done by Dr Leon Swell, of the Veterans' Ad-
mumstration: Center, Martinsburg, West Virginia; and Drs. Henry
Pield, Jr, and C. R Treaduell, of George Washiagton University.

Ther findings are reparted 1 Procerdings of the Socrety for E:
73 xperimentat
Buology and Mediane (104 325-328), ! v permante

Find Serum Cholesterol Not Related to Obesity in
Healthy Young Men

No signtficant correlation was faund betwer
0 serumn cholesteral level
::Jnd relauve obesity 1 159 male medicat students at Johns Hopzm
cm\tn;qh, xepo[r;Drs Carofine Bedelt Thomas, Johns Hopkins Uns.
sersity School of Medicine, Balum, e .
scarch Insntute, Yellow Springs, Ou}r:;‘and ey oy Febs Re-

Findings of thew NHi
aided study appead j S “ grant:
P, y appe: r)uz t!}c jol:mal Science (13} 42)

Y was exp d mn the study as actua
weight or weight 1n relano, chy " s actual
n 1o skele(a -

= chest Xoras St ! chest-frame diameter as seen



Measurements of the fat-plus-skin thickness at the leve] of the tenth
rib were also used by the investigators as a more direct method of de.
termining obesity. The fatty layers were seen as shadows on the Neray
films and ranged in thickness from 2 to 15 mm, aseraging 7.4 mm.
thick

Serum cholesterol values varied in the students from 140 to 386 mg.
per 100 ml. of serum and averaged 225 mg./100 ml.

The study revealed an insignificant correlation (“not significantly dif-
ferent from zero at the 5 percent level of confidence”) between serum
cholesterol levels and direct and indirect obesity measurements

“The lack of rclationship between the amount of body fat and the
serum cholesterol level demonstrated in the present study supports the
view that the nutritional status of healthy young men such as medical
students is considerably less important in determining the cholesterol
level than other biologic factors,” conclude the investigators.

Several of these “biolegic factors,” which include age, sen, race,
heredity, endocrine patterns, habits of smoking and excreise, and emo-
tional stress, have been previously reported by Dr. Thomas and co-
workers to bear a positive relationstup to high serum cholesterol levels
among the Johns Hophins medical students.

Find Mucopolysaccharides Not Causally Related to
Atherosclerotic Lesions

Because mucopolysaccharides are often found in increased amounts
at the site of atherosclerotic lesions, they have been suspected of being
a causative factor in atheroma development.  However, studics of the
aortas of cholesterol-fed rabbits suggest that the imcreased amounts of
mucopolysaccharides usually found in arterial tissue at the site of
atheroscleratic lesions are secondary to fat deposition rather than a
cause of it, The studics, supported m part by an NHI grant, were
carried out by Drs A. J. Bollet, Wayne State University College of
Medicine, Detroit; Chum Wang, Detrojt Receiving Hospital, and
David Adlersberg,. Mount Sinat Hospital, New York  Their findings
are reported in Crrenlation Research (8 88-92)

Mucopolysaccharides are found 1n the connective tissues which bind
together and support the cellular components of blood sessels and
many other organs. The supportive function is accomplished by the
protein collagen, whose insoluble fibers are embedded in a soluble ma-
tnx called the ground substance  Mucopolysaccharides are mmportant
constituents of the ground substance.

In recent years studies on the possible role of the artenial ground
substance 1n atherosclerosts have shown that the development of
atherosclerotic lesions appears to be accompanied by increased concen-
trations of mucopolysacchandes i the affected ussues  Animal studies
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i ide metabe
also showed that corusone {which rc\ard:t;!{\::gﬁ\:;‘::h:::c e e
o) s‘urtd ':::Sdc(\' d!z‘::‘;:ai‘s ad\::: the mucopotysacchande hyal-
zyme hyaluronidase (» > o hodings sug-
i ac ateracted the effects of cortisone.
::\‘:d: ::;?):;::ges in mucapolyu:charidcs are jmportant in atheroma
formation and might “mmhf a c‘a‘:mu'&c L'mm;;\duccd ) )
nigate this , the ©
mqr-:bbus by: feeding \limcm cholesterol for 31 months. :d\ux“.als \\:‘:
sacnificed at two-week intervals after the first mmz\h ahat [C“ ;‘x;:
analyzed both for lipids and for mucopohsacd':nnd:s at! ’)’ a crﬁo;
sclesotic changes were found in the aortas of ammz:is nf{:r I-: m‘um“s
of chol i feeding, and d to severe fesions .m animal x.f A
cholesterol for three months or more. However, chemical apalgxns of
the mucopolysaccharide content of these )cssc\s showed no s.:gmﬁmnx
increases except in the more advanced lesions produced by six months
or more of cholesterol feeding, .
The fndings suggest that alterations in mucopolysaccharnides are in
deed telated ta lipid changes in the development of atherosclerotic
tessons, but are secondary to lipid deposition, not a cause of it

NHI Findings Support Filtration Theory of
Atherosclerosis

Evidence supporting the flration theory of atherosclerosis has heen
gbtamsed from studies on experimental atherosclerosis conducted by Dr.
Leroy Duncan, Mrs Rathenin Buck, and Mr. Aimorris Lynch, of the
NHI Laboratory of General Medicne and Fxpenmental Therapeutics

The filtrauon theory asuigns the chief role in the development of
" 1 s s

to hpop , fat-pi p which serve as the
major vehicles of ipid transport in the body, According to this theory,

inact lipoprosemns carrying cholesterol pass from the plasma into the
wner layer of the artenial wall  Here, because of the structuce of the
wall, they are trapped and give rise to atheromatous lestons

. The studies on espentmental atherosclerosis were bated on informa-
4on gained in previous studies on the movewment of plasma atbumin

into antenial walls, These studies had disclosed that atburmin enters
the sorta with a gradsent of rates, enterin

most vapidly »
aarta and progresively more slowly down %&s lmgahv‘ﬂ'\e ;:}c\:ll‘g“:f;;
reasoned that plasma albumin and plasma fipoprotein might enter
2ortic wall by the same mechanism and thas show the same gradient
of rates thn combined with the Gliration theory, this feasoning Jed
:; x:;co l’::g:;;u;?o:\h“ ;he‘rc should also be a gradient (n the depaosition
. .
o :xtmn\cmal aé" o:d::‘:‘: of the aonta early in the develapment
a N

of the chol




thc' length of aortas in dogs confirmed the prediction ELarly in ex-
pcrx.mcntal atherosclerosis there is a striking gradient of cholesterol dep-
osition, and this gradient is very similar to the gradient of rates with
which albumin enters the aortic wall. The experimental demonstra-
tion of this consequence of the filtration theory offers strong suppeort
for that theory.

The scientists found that the gradient disappears later in the develp-
ment of experimental atherosclerosis, and that the cholestero! concen-
trations eventually become gher in the lower portion of the aorta
This sequence of events suggests that the most severe atheromatous fe-
sions tend to localize eventually in the lower aorta because of the ex-
tremely slow removal of cholesterol from that segment,

These studies, reported in Circulation Research (8: 1023~1027), also cm-
phasize that the interplay of the rates of deposition and removal of
cholestero] from the arterial wall are of prime importance in the de-
velopment of atherosclerosis.  Studies on factors influencing these rates
are in progress

BLOOD PRESSURE

New Hypotensive Drugs Minimize Side Effects by
Selective Action

Syrosingopine and guancthidine, two new hypotensive drugs synthe-
sized and marketed by CIBA, have been found to be effective in low-
ering blood pressure and also specific enough in their modes of action
to minimize undesirable side cffects.  Scienusts of the NHI Laboratosy
of Chemical Pharmacology have found that both drugs lower blood
pressure by depleting the peripheral sympathetic nerve endings of
norepnephrine, thereby bloching the transmusion of nerve mmpulses
that trigger blood vessel constriction

Drugs that lower blood pressure by peripheral sympatheuc blockade
are not new; some have been n use for years Most of these work by
inlibiting the actian of norepmephrine, an amine that is released from
sympathetic nerve termnals to transmit their impulses to the muscles
of the arterial wall  Reserpine was the first drug found to lower blood
pressure by depleting this amine at sympathetc terminals. but only
slightly larger doses may also produce undesired sedation and parasym-
pathctic cffects by depletng brain amines, and dwarrhea by releasing
serotonin 1n the wntestines A major problem 1n treating hypertensives
with reserpinc has been the mantenance of dosage schedules that
would hold blood pressure down without causing these side effects

Syrosingopine, a compound made by “tailoring™ the reserpine mole-
cule slightly, resembles reserpine i its effects on blood pressure, but is
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i i imals, Drs
more selective in its site of action. In cxpcrgcnts;r;3 a;lm;ic’com
K nard B. Bro -
Barbara H. Orlans, Rem.:clh F.d Fmge'r, anfl 0\;‘ L B. Dr 0
ed the effects of reserpine and syrosingop perip! orep
i?‘lrﬁne and on brain amine levels  Both drugs 'dcplc(cd peripheral
norepinephrine in doses that did not affect brain amunes; however,
reserpine exhibuted this selectivity only over a parrow dosa.ge range,
whereas syrosmgopine did not affect brain amines over a w:éc range.
This more sclective peripheral action of syrosingopine is 2 highly .dc-
sirable clinical feature that provides a greater margin of safety against
undesirable side effects
hid

a synthetic drug str My different from reserpine,
is also far more speaific 1n its action than is reserpine  The drug de-
pletes the peripheral sympathetic nerves of norepinephrine, but docs
not affect brain amine levels {due in part to 1ts fimited abilty to pen-
etrate the blood-brain barner), therefore does not produce sedation
It does not release serotonin from peripheral body ussues, thus does
not cause diarrhea. The drug is also well suited to oral administra-
tion because it 1s stable in the gut and is more readily absorbed than
are ganglionic blocking agents.

The work by Drs. Rosemary Cass, Ronald Kuntzman, and Bernard
B Brodie did not disclose the precise mechanism by which guaneth-
idine depletes peripheral norepinephrine, even though the results in-
dicate that 1t does 50 by a mechanism dfferent from that of reserpine,
There are two possibihities, both under study the drug may impair
storage of the amne or block its synthesss

The findings on the o drugs are reported, respectively, in the
Journal of Ph logy and E> [ Th (/28- 131-139) and in

F

Proceedings of the Sociey for Experimental Biology and Medicine (103, 871-872)

Neurological Disturbances in Catron-Treated
Patients Due to Common Amino Acid
Tryprophan 1s an essential ammno acid found in many dietary staples,
and which, under normal o , prod no d cﬁtcl;
on the consumer However, when gncn‘ to pati 7
ever, patients receiving mono-
amne B‘(\:zsc (MAO) inhibitors, tryptophan 1s capable of p%odud:g
pronounced neurological disturbances, same of th i
those of alcohobie intoncation ol them siiongly smilar to
S}Q’l;};:s: d\smrxb:nC;; !;luc observed by Drs John A. Oates and Albert
ma, of the Laboratory of General Medici d
mental Therapeutscs, after gi e and Exper.
3 gving tryptophan orally to se: h
tensive patients bewng treated with Ca ; N inrer
tron, a potent MAO inhibj
The doses o tryptophan producing these effeets were outs prr e 0"
the wwual dietary intake of (hi s tames
raises 1t Y intake of this amino acd Thys small differen,
¢ question of whether diets wnusually high in this or mh:
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ypertension and especially in the
treatment of certain depressed states.

I{x three of these patients, tryptophan produced irregularities of co-
ordination, euphoria, release of inhibitions, sturred speech, and other
eflects strikingly similar to those of alcoholic intovication  These and
other patients also showed signs of drawsiness, a sharp contrast to the
psy;hic energizing cffects usually produced by MAO inhibitors  Four
patients receiving the largest doses of tryptophan also exhibited evag-
gerated reflexes, confined chiefly to the lower extremitics, and accom-
panied by spasms of the ankle.

The Iact that tryptophan produced these effects anly m patients re-
ceiving MAO inhibitors suggests that the effects might be due to one
or more of the amines produced from this amino acid.  The most likely
suspects are tryptawine and seratonin.

Animal studies have shown that doses of tryptophan increase the
levels of both of these amines in the brain, and that this increase is
a d by MAQ snhibitors. These inhabit she destruction of tryp-
tamine and scrotonin by the enzyme monoamine oxidase at the same
time that tryptophan 15 leading to stepped-up amme production, In-
creased levels of eather or both armmnes are accompanmed by neusologh
cal effects that vary accarding to the species of animal

In man the evidence s less direct, but tryptophan has been shown
1o wncrease urinary excretion of tryptamine and mn end-product of
serotonin metabolsm 5-hydrovyindole acetic acid (5-HIAA), Thus ¢
is reasonable to assume that levels of both anunes in the nervous ss-
tem are increased by tryptophan and MAQ wmhibitors, and that enther
or both ammes may be responuble for the observed neusologret

effects
These findings have been accepted for publication mn Neurology

Chronic Renal Hypertension Not Dependent on
Pressor Substances From Kidney

Animal studies on the role of the kidney i hypertension have pro-
vided evidence that the chronic elevation of blood pressure that per-
sists in renal hypertension is not dependent on increased blood levels
of artery-canstricting substances from the Jidney. These studres, sup-
ported in part by an NHI graat, are reported wn the Amertcan Journal
of Phystology (195, 1148~1152) by Drs, Pedro Blaquicr, Dawid ¥ Bohr,
and Sibley W Hoobter, of the University of Michigan,

The kidney is known to be the villam wn several forms of secondary
and has also been suspected of playing a role in the
and/or i ce of { hypertension It has
rated that the kidney releases fenin as an acute response

hypertension
Sevel

a t
been demonst
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{o an inadequate renal blood suP_P]Y; "’}"d that renis, m“:‘::"(::(;“
with a serum protein to fosm anglotensin, 3 potent attery ctor.
i i sent or is involved in the maijnte
But whether this response is ransH . ' conflict
nance of chronic hypertension has been the subject of much conl
ing evidence, A
! gIn the study of this problem, the scienti us.cd a cross-circul, i
technique in which the fcman{l arteries and veins of rats V\mh‘ surgi-
cally produced renal hypertension were connected by plastic bing 1o
those of notmotepsive rats  Prehminary work had shown that
(1} cross cireulation between pairs of normotensive rats praduced no
significant changes in blood pressure, .and (2) clevated blo?d pressure
produced 1 one of the pair by infusions of remmn or angiotensin was
folowed shortly by elevated blood pressure in the other. Thus, if the
hypertension 1 the surgically treated rat were due to circulating vaso-
canstrictors, cross cireutation should also praduce hyperiension in the
nermotensne rat of each pair.

To rule out Ylood pressure aberrations that might be due 1o blood
volume changes, nacmal and stable blood volumet were maintained
by equalizing the flow rates between the animals of each pair by
adjustable clamps on the plastic tubing. The animals were arranged
on the two pans of A sensitve balance so that any volame variations
would be promptly noted and corrected

o one senes of expenments the scientists used seven rats whose
tenal anenes had previously been clamped for four hours,  When the
clamps wese removed, hypenensian was produced within minutes,
presumably by venis Gom Ahe aschemic Xidney. Cross dirculation,
immediately witiated between these rats and seven normotensives, re-
sulted 1n elevated blood pressure in alt normotensive rats.  However,
cros arculation between normotensive rats and those with hyperten-
sian of more thaa one week’s duration had no significant effect on the
blood pressure of the narmotensives.
str?::::g. :‘u;fzﬁa::s l'mn;, these experiments that circulating artery con-
of renat hypmensmslucbu: S reoin may pfay some. role 1 the mtranon

d may not tontribute 10 its maintenanca

Diet-Indused Hypertension in Rats Stasilar n
Human Essential Hypertension
Studies on ras made bypertensne by

> y diets deficient 1 potass
ife suggest that this dietar o o



these animals, like essential hypertension in humans, was not the
resuit of an inadequate renal blood supply nor was it associated with
severe excretory insufficiency.

In these experiments, Drs Fred N, White, M. P. Sambhi, and
Arthur Grollman, of the University of Texas Southwestern Medical
Center, studied renal function in 31 rats: 10 normal controls and 21
with diet-induced chronic hypertension. The NHI grantees compared
data from the two groups to determine the effects of the experimental
hypertension on rates of renal blood flow, plasma filtration by the
kidney glomeruli, and excretion of urca.

Their findings, reported in the Amercan Journal of Physology (198
221-222), revealed significant changes from normal only in the
glomerular filtration rates, which were somewhat reduced in the hy-
pertensive rats  The findings suggest certain striking similarities, with
respect to renal function, between diet-induced experimental hyper-
tension and the essential hypertension that develops spontanconsly in
humans. Neither is the primary result of an inadequate renal blood
supply and neither is accompanied by severe impagrment of excretory
capacity

These similarities suggest that the dietdry technique might yield
laboratory ammals especially switable for research on kidney func-
tion and hemodynamics in hypertension, especially on more subtle
renal changes that might be masked by the severe lesions and renal
ischemia usually resulting from drastic surgical procedures Further-
more the dietary procedure is simpler and less subject to failure than
are most surgical techniq The | ium or choline defi diets
need to be fed to the animals for only a short period (usuaily 1-5
weeks) early in their lives to produce hypertension, after which the
disease is self-maintaining and progressive.

Previous studies by Drs Grollman and White, who devcloped the
technique, mndicate that the morphological changes mnduced in the
heart, blood vessels, and kidneys by diet-induced hypertension are
also similar to those of essential hypertension in humans. Thus the
technique may aid in the lation of expers I data that
might establish relationships between experimental hypertension n
ammals and essential hypercension n man  Such relationships might
help to clarify many of the puzzhing features of this emigmatic discase

Studies Demounstrate Value of Renal Revascular-
ization in Selected Hypertensives

Hypertenston caused by narrowing of onc or both man renal
artertes has been relieved in 33 of 40 pauents by restoring blood flow
to affected kidneys, report NHI grant-aided investigators in Houston,

Texas.
In renavascular hypertension caused by occlusive discase of onc or
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both main renal arteries, the affected kidney(s) releases & substance
(rensn) which acts in the bloodstream to form the hypcrtensnt'c agent,
angiotensin  Patients with this kind of hypcrtcnsu?n mvolving only
one kadney have been treated by removal Aof that kidney gncp_hrccto-
my). Howeser, because nephrectomy relieved hyp'crtcnsmfl in only
20 percent of these patients and could not be applied to bilaterally-
affected patients, 1t was abandoped more than a decade ago In
recent years, surgical treatment of renovascular hypertension has been

luti d by the develop of procedures for conserving renal
function by removing or bypassing arterial obstructions

The value of this modern surgcal approach to renovascular hyper-
tension was recently d d in studies ducted by Drs G. C
Morrss, Jr, M. E. DeBakey, ] W Oversireet, and Russeld Scott, Jr.,
of the Baylor University College of Medicine in Houston, Texas
They used renal arteriography for the definitive diagnosis of renovas-
cular lesions in 40 hypertensive patients. The lesions, which affected
both kidneys m 40 percent of the patients, were then corrected in one
of two ways in most cases the obstructions were bypassed by syn-
thetic grafis of Dacron, narrowed artenes were also widened by cut-
ting them longitudinally and inserting 2 Dacron patch-graft into the
meision  Results of surgery, evaluated by phystcal examination, renal
artenography, and tests of renal function, are reported 1n the American
Surgean (26 745-749)

Dr Morns and co-workers found that 33 (82 percent) of these
Patents became nor and have d so (observation
periods at the ume of report were up to 3 years' duration) Of the
remaining 7 patients, 4 showed some improvement n their hyperten-
sion and 1 patient died 5 days postoperatively as the result of a cot-
onary "’W‘“S‘PH They also report © renal function following

1 1

far 1 i

is always supenor on the
N ., i
I?e of renal artery narrowing,” a finding which emphasizes the value
Ol conserving fenal function 1n 1t '

as well as bil 1}

affected patients

. SURGERY
ardiac Shunts Detected by Heart Injections of

. Krypton-85

tudies by NHI scientists on 48
¢ pasients have she
;::\:’krypmn, injected directly into the heart via a :;:gla!:ac‘at:?o-
e ::r:‘ :;m};le, rapid, and accurate means of detecting and Io:c;,
shunts  The small quantities of the .
1sotope needed

d 1ts short biological half-life make 1h£ mclho:l s:(;:

both for the Patient and for laboratory personnel

17



Shunts result from holes in the partition separating the right heart
from the left heart. The right heart receives oxygen-poor blood from
the body and pumps it to the fungs; the left heart receives the freshly
oxygenated blood from the lungs and pumps it to the body. B;'
allowing the mixing of oxygen~-poor blood with oxygenated blood in
the heart, shunts can seriously impair the efficiency of the heart in
delivering oxygen to the tissues.

To detect lefi-to-right shunts, a catheter is positioned in the left
heart and 3-5 ml of saline containing dissohved hrypton-85 injected.
1€ no shunts exist, the gas will be pumped througliout the system and
largely dissipated before making 2 much-delayed appearance in the
lungs via the right heart. But a Jeft-to-right shunt will allow samwe
of the gas to cross to the right heart, where 1t is pumped dircetly to
the lungs  Thus, shortly after injection the gas will appear in high
concentration in the air exhaled by the patient. The radiation of the
expired air 15 monitored by a count-rate meter and recorded continu-
ously on a direct-writing oscillograph

To detect right-to-left shunts, the krypton-85 is injected into the
right heart and artersal blood samples drawn at a constant eate for
the next 15 seconds In the abseace of a shunt, ail of the gas is
pumped to the lungs where about 95% of it is eliminated n the ex-
prred air before entering the artersal circulation.  Thus, high concen-
trations of the isotope in the arterial samples mean that the gas
bypassed the lungs by crossmg directly to the left heart

Repeated injections of krypton-83 with the catheter tip stationed at
different pawats makes it possible 1o localize shunts with a connderable
degree of accuracy  The method also permits estimation of the mag
nuude of right-to-left shunts by relatively simple caleulations

In every panent w which this techmgue indicated the presence or
absence of a shunt, its accuracy was subsequently verified by findings
at operation or autopsy, ot by the use of other established techaiques
for diagnosing shunts  These included selecuive angiography, dye
diletion curves, and kryplon-85 or mirous oxide inhalanen Hsis
The methad proved to be convenient, sunple to apply dunng heart
cathetenzation, and sensitive enough to pernut the detection and local-
1zation of even very small shunts

These chnical studies were conducted by Drs R T L Long,
Eugene Braunwald, and A. G Morrow, of the NI Surgery Branch
Ther findings are reported 1 Crrenlaton (8 1126-1133)

Superiority of Butanol Cardioplegia Revealed by
Animal Studies

The frequently observed depression of heart acuon in panents fol-
lowing elective cardiac arrest bas strimulated the quest for benter
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methods of stlling the heart Chemical methods (aortic injections f)f
potassium citrate or acetylcholine) have been largely abandoned in
fanor of the #noxic method which invelves clamping the aorta to
restrict bloodfiow to the heart. Now evidence that butanol-induced

dioplegia has certain ad over the anoxic method is report-
ed 1 the Transattions of the American Soctely far Autificial Internal Organs (6°
323.337) by Drs H. H McGuire, Jr., L. H. Bosher, Jr, and R W.
Ramsey, of the Medical College of Virginia, Richmond. Their studies
were supported by a National Heart h¢ grant.

The scientsts divided 21 dogs into four groups according to type
and duration of cardioplegia butanol arrest of 15 or 30 minutes
duration, and 15 or 30 mnutes anosic arrest Control 1entricular
function data was obtained for each group prior to arrest for compar-

ison with similar data obtained 15 and 30 minutes after cessation of
arrest.

Companison of the post-arrest ventneular function curves showed that
recovery following 15-minute arrest was much more rapid in the butanol-
treated animals than in the anoxic arrest group At 15 minutes post
amest, for example, ventnicutar function had returned 10 85% of nor-
mal 1n the butanol-arrested ammals, but to only 49% of normal in
the others  Recovery after 30-minute butanol arrest was less satisfac-
\:;y.‘bu! was sull much more rapid than that after 30-minute anowuc

es!

Although the protection conferred by butanol appears to dimmish
lrf cardioplegia is maintained for longer than 15 munutes, the scientists
::: ;;x:;:y:}l:shg:\::cﬁnn mught be extended for longer periods by the

or auxiliary metabolic or cardioplegic agents

Y
New Catheter Design Permits Selective Visualiza-

tion of Coronary Arteries
A new coronary ar i
special loop-end catheter,

oo

\,,,,a.’c, g the use of a
b c: 15 reported in The New England Journal

‘i‘l‘r"‘;ﬁ‘ﬁi 325-333) by NHI grant-aded scientists u;7 Bosxo;f
s n dogs and humans show that the technique permits

> selective Xoray
visuals i
fred ization of the coronanes with smaller

opaque dye than s L

P usually required by other -

d:lam Further application of this technique may ir);l rove g?cc
%:ns\s of coronary artery disease i o

Lam:;usgn scientists are Drs Sven Bellman, H A, Frank, P B

Tornel H’ngp:::;d \[;;:sr‘m;m,ﬁ] H Hall, and ] A. Willlams c:f Beth

o .

and Harey ]\‘lcdmal Ry o‘o l?xry Veterans Administration Hospital,

In coronary art

v gtaphy, a r. d
hrough o catheter mto the }

P is inpected
base of the aorta where the mrlonary
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arteries branch out into the heart. As contrast substance flows into
the coronaries, rapid-sequence X-ray pictures are taken to reveal the
extent and location of atherosclerotic deposits. Success of the proce
dure depends upon an adequate flow of contrast medium into the
coronaries, and has been accomplished in the past by either injecting
large quantities of medium or by diverting more contrast material
into the coronaries through aortic occlusion or temporary heart asrest.
While the procedure is nsually safe and reliable, adverse reactions hase
been observed in some patients receiving large dye injections.

The new technique employs a different principle of injection where-
by dye is injected through holes in the catheter loop and directed
toward the coronary openings, thus eliminating the necessity for large
amounts of dye, The loop-end catheter was developed by the scien-
tists after their dog studies had shown that ordinary, straight-tipped
catheters recoil from the coronary openings as dye is injected

The catheter loop is held straight by a wire guide while being in-
serted into the aorta and regatns its circular shape upon withdrawal
of the guide. The synchronous injection of dye and rapid-sequence
exposure of X-ray plates may be repeated for a second sct of films.

The Boston workers report that coronary arteriography with the
loop-end catheter was well tolerated by both dogs and humans, and
that good coronary visualization was regularly obtained They ex-
pressed the behef that this method is inherently safer than other meth-
ods currently available, and concluded, “This approach te the prob-
lems of anglographic diagnosis of coronary artery diseasc shows con-
siderable promise "

The loop-end catheter method 1s one of several recent developments
n coronary arteriography and illustrates progress being made i this
ficld

Technique Increases Safety of Surgery To Unblock
Small Arteries

A new technique that permts surgical removal of atherosclerotic de-
posits, clots, or other lesions obstructing blood flow in small artenes
has been developed by Drs E S Crawford, A G Beall, P R Lls,
Jr., and M E DeBakey of the Bavlor Unwversity College of Medtctne
The new method overcomes the problem formerly posed by the con-
striction of the nner diameter of the artery at the site of the incision
during the healing process This 1s done by wnserting a knitted Dacron
patch at the nasion site (following removal of the arteriat obstruc-
tion), then suturing the wound edges to this patch rather than to anc
another )

After being tested on laboratory ammals, the techmique was vsed in
93 patients suffermg from lesions impeding arterial blood flow At the
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site of arterial blockade a longitudinal incision was m.:d: thmughhlhc
artery wall, cutung through all of the diseased portion p|u.s a short
undiseased artersal segment at either end. A piece of plastic twbing
was inserted to detour blood around the site while the obstruction was
removed  The Dacron patch was then inserted and the \mu.nd cd.gcs
sutured to 1ts arcumlerence, the plastic tubing “detour” being with-
drawn just before the final suture was drawn taut. .

None of these patients developed recurrent arterial ubsxructmn dur-
ing their com alescence, and only two had recurrences during the nc.'(l
30 months This 18 in sharp contrast to the results of animal studics
1n which incisions, made in arteries of comparable diameter, were e~
paired by suturing the wound edges together  Every artery repaired
n this way subsequently became constricted

Endarterectomy, the direct surgical removal of lesions obstructing
blood flow, has been used successfully to restore normal circulation in
such large artenies as the aorta and ihac  Theoretically, the same
technique should be even better swited for obstructed small arterics,
such as the coronary, renal, or vertebral arteries, since lesions tend to
be confined to short segments of such vessels. However, its application
had previotsly been sharply limited by the constriction that often de-
veloped 1 such vessels after surgical repar—a factor of great im-
portance in small vesscls because of the attendant danger of clot
formation

By overcoming this problem, the new technique greatly extends the
usc of surgery for the correction or improvement of arterial insufficiency
resulting from atherosclerosis or ather card diseases, Tt may

also make possible the safe and eflective use of surgery in the treat.
ment of coronary heart disease, heretofore attended by high risk and
low probability of success

This work, which was su d i N i
pported in part by N -
ported 1 Surgical Forum (10 671-673) P Y an NHI grant, i re

Combat Heart Arrest by Massage Through
Unopened Chest
A new method of cloged. hest
by “anyone, anywhere” 1o :a?m: ﬂ;]i\:; o 1 e ey b used

flow in pati ith
arrest, ts descnbed 1 The il o cardiac
1064-1067) bv Drs W, B]:'o":\l\q,lht o

th
perimentation on more than 100 d:;'s d;;:lzzﬂ
cc%sn:;n PICRts with cardiac arrest <
e new techmque is cauly apol,
sage, it elimunates the n:CtSSl\l Fu?::fr;:m‘;:::r‘:mruhmrdmc iy
om0 /g@i-é*u;\c'ég\ of the heart, To
e A P e N AN -

used with notable sue-



effect massage, the operator places both hands, one above the other,
with the heel of the lower hand resting on the lower third of the pa-
tient’s sternum and presses vertically downward about 60 times per
minute.  With each pressure stroke the sternum is moved 3 or 4 centi-
meters toward the spine, thus compressing the heart and forcing out
blood  Relaxation at the end of the stroke aflows the heart to fill
agamn  Artificial respiration should be given simultaneously,

“When cardiac arrest occurs,” the scientists point out, “the circulation
must be restored promptly, otherwise anoxia will result in irreversible
damage.” They found that closed-chest cardiac massage, combined
with artificial respiration, maintains a flow of oxygenated blood to the
heart and central nervous system until normal heart action returns
spontaneously or, in cases of ventricular fibrillation, untd a closed-chest
defibrillator can be brought to the scene of the cmergency.  According
to the investigators’ experience, hearts in fibrillation for longer than 3
minutes usually do not respond to defibrillation procedures. Closed-
chest cardiac massage, however, greatly estended this time limit:
“Adequate circulation for periods as long as 30 mmnutes was easily
maintained with the dog in ventricular fibnllation. A closed-chest de-
fibrillating shock would result in the immediate return of normal sinus
rhythm in such animals,” they explain

In the 10 months preceding their report, Dr. Kouwenhoven and co-
workers applied closed-chest cardiac massage to 20 patients who were
from 2 months to 80 years of age. In addition to cardiac massage,
which varied from less than 1 minute to 65 minutes 1in duration, 3
patients required defibnllation and 13 required artificial respiration
The scientists report that all 20 patients were successfully resuseitated
and, at the time of this report, 14 patients were alive without central
nervous sysem damage; an over-all permanent survival rate of 70 per-
cent
Although their data was obtained from hospitalized patients. Dr
Kouwenhoven and co-workers conclude, “The real value of the method
lies 1n the fact that it can be used wherever the cmergency arises,
whether that 1s in or out of the hospual.”

Portable Pacemalker Aids Patients With
Complete Heart Block

Electrical sumulation of the heart with a transistonized portable
pacemaker is reported to be an effective method of treating complete
heart block 1n patients A description of the apparatus and 1ts use i1
66 patients 1s reported 1n The Journal of the Amencan Medical Assocation
(172 2006-2010) by Drs C W Lillehei, V L Gou, P C Hodges,
Jr, D M Long, and Mr E E Bakken of the Untversity of Minne-
sota Medical School at Minneapohs
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In complete heart bloch, disease of operative "‘i_“")' 0: \h?n::?rri:
conduction tissue blocks nerse impulse conduction from the s o the
node (the heart’s “pacemaker” lbcalfd in the right a"‘;'}‘) ] -
ventricles. The ventricles thus lose their normal rhythm and frequently
cease beating entirely,

The aruﬁglal pacemaker developed by the Minnesota workers mh de-
signed to maintain the heartbeat for days, weeks or C\C,n months—
until diseased or injured tissue regenerates and the heart’s own pace-
maker can resume maintenance of normal heart rhythm The dc.ncc
consists of a transistorized transformer powered by a sc\f—conl:unc'd
Tong-hife battesy, and 15 connected to the heart by onc or two thin
wire electrodes inserted into the heart muscle.

Electrode(s) may be inserted either through t}fc apen chest ot, in
ronsurpcal patients, by piercing the chest wall with a hollow needle,
through which an electrode 15 passed and the needle subsequently
withdrawn. The small pacemaker (shghtly larger than a package of
aigarettes) is completely portable and is worn strapped to the patient’s
chest

The NHI grant-aided scientists report that artificial pacemnaker sum-
ulation has proved to be the most effective method of managing com-
plete heart block 1n surgical patients, and that % to 3 of these pa-
tients required less than 2 or 3 weeks of continuous stimulation. Most
of the remairung surgteal patients were “weaned” from the pacemaker
by progresaively lowering the rate of stumulation and admunistering iso-
proterenol hydrochloride, a drug which increases cardiac rhythmicity
and rate

Most of the pauents treated 1n this senes had deseloped heart block
subsequent 10 cardiac surgery However, the pacemaker has also been
used successfully 1n the treatment of Stohes-Adawms syndrame—heart
block due to atherosclerosss, infection, or certatn drugs—restoring
™any of 1y vicims to useful actvity  The investigators point out that,
not enly has the threat of sudden death n these patientt been ye-
moved, but that their physical and emotonal rebabilitation has been

dramauc At the ume of therr report, onc patient with Stokes-Adams
syndrome had been under 1
months

for 15

Nete dortic Valve Prostheses Reported by
NHI Grautees il

Unisersity of Minnesota sury
Sterns, Robert H De Reime:

geons Dawvid 1, Long, Jr., Laurence P
Lilleher, described n Surgcal

r, Herbert E Warden, anq C, Walton

Fnrulm (10 660-665) two different types
rably damaged aorce valies ;_;:Pcﬂ o thar et of g

report
been used with success in patents ¥ feport that one type of vale has
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Both valves—a flap valve and a bicuspid valve—are constructed of
silastic (a rubbery silicone plastic) bonded to a polyvinyl sponge
(Ivalon} base. They are inserted through a slit in the aorta and se-
cured by sutures at the site of the natural aortic valve.

Both valves have been tried in dogs  They were also tested in hu-
man cadaver hearts which were made to “beat” in a mechanical pulse
duplicating apparatus.

Tlap valves were successfully inserted by the Minnesota surgeons in
two patients, with subsequent restoration of valvular function in cach
case. The investigators report that the first patient was well and ac-
tive at the time of their report, eleven months after surgery, and that
the second patient was well and active following the operation but died
two months later of an unrelated cause,  Autopsy revealed a properly
positioned, functional valve with no abnormal blood clots present,

Function and durability tests of the bicuspid valve in a pulse dupli-
cating machine have been very encouraging but comphcations that oc-
curred upon installation of the vabhe in dogs delayed clinical trials
Difficulties encountered included leakage of blood between the vahe
and acrtic wall in some animals before a suitable method was devised
for securing the valve. Complete heart black also developed in some
amimals as a result of damage to heart impulse-conduction tissue by
sutures or internal bleeding  The mvestigators beheve that, in the hu-
man heart, the larger size of the structures may make 1t possible to
avord this complication.

Results of the Minnesota studies suggest, conclude the investigators,
“that substantial progress has been achicved i the resolution of many
of the very significant problems concerned in the usc of artificial car-
diac valves Moreover, this same progress, culminating in suecessful
chmeal application, has served to pomnt the way for numerous further
improvements in choice of matenials, design, and surgmical technique.”

Artificial Heart Prototypes Designed and Tested by
NHI Grantees

The design and prelimmary trials of two prostheuc hearls are re-
ported i the American Heart Journal (59 7123-736) by Drs C S Hous-
ton, Tetsuzo Akutsu, and W ] Kolff, at the Cleveland Clinic Tounda-
tion and the Frank E. Bunts Educatonal Imsttute in Clewcland
Studies of the mechameal hearts n dogs and mn a mock fircuhtnry
system ndicate that progress 15 being made toward replacing irrepa-
rably damaged human hearts with mechanical pumps implanted within
the chest These pumps, however, are not sufficiently developed to
warrant their installation in humans

Each of the new prostheses—a pendulum-type pump and a rotler-
type pump-—contains an clectric motor and two clastic purnpung cham-

24



sentricles, of polyurethane plastic. Polyurethane valves and
::x;cgfring tubes r;minginy‘;mdirc:\ional blood flow through the hearts,
and plastic coated wires supply curvent from an externatly located bat.
tery pach or wall soehet 10 power the heasts. i .

1o the pendulum pump, 2 motor suspended on pivots (the “pendu-
Tum”) swings back and forth within a ngid outer housing, allcma‘lcly
compressing each ventridle against the Tousing. To-and-fro excursions
of the motor-pendutum are caused by an eccentrically mounted, ad-
justable lever arm which conneces the motor shaft with the outer
housing.

Tests of the pendutum pump in a mock circulatory system showed
that as much as 1800 ml of blood per minute is ejected from each
ventricle and that hemalysis of red blood cells by the pump is not ex-
cessive, report the Cleveland scienusts.

Encouraged by these tests, they mstalled a pendulum pump at the
anatomical site of the natural heart 1n 2 30-kalogram dog, which was
maintained by a heart-lung machine dunng remaval of its own heart.
The irestigators report that the dog's circulation was sustamned for §
hours by the pump, but that several wnlusions of norepinephnne were
required 10 maintain blood pressure  The pump had been adjusied 10
defiver 2000 ml per minute which, they explain, was madeguate for
adog of this sze  The pendulum pump, howener, “scemed promising
encugh to sene as a model for a mare durable pump, which is under
construction,” they report

The second type of pump designed by the Cleveland group employs
a small, motor-driven raller ta compress the vennicles agamst a ngid
outer housng  Polyurethane foam mserted between the ventnicles and
hausing, provides a yielding surface which mimmizes hemolysis

. i mack erreulation tests of thys pump, venincular outputs increased
{in the left ventncle, from 200 1o 2,200 m) per minute) as atnal pres-
sures were increased  Thus, the ouput on both sides are self-regulat-
wg,  one nde Fumps more Blood than the other, the increased atngl
P ';:“;‘ﬁ:‘;(:h:n?:;r ide leads tohan ncreased output by that ude
Thouss  Althouch hC pertment, the roller pump sustaned a dog for

g0 the pump was not sufficentls streambined

to all
clo;u:’ of the dog’s chest, there was evidence of oresthong
an excellent blood oxvgenats < i
funenoning of the pump ® o presere teacings indated good

Report First Snccessful Kidney Transplant
Between Nonidentical Twins
T
.y :::lpl‘:r:‘v.‘a\hmn :r a healthy lidney from a 24-year-ald man to b
by o ;o;i et hias saved the hfe of the recipient, whose own 1.
ased kidneys were subsequently semened  Tins operation,



the first successful renal transplant between nonidentical twins, was
reported in. the New England Joutnal of Medicne (262, 1251-1260) by Drs
J. P. Mersill, J E. Murray, J. H. Harrison, E. A, Friedman, J, B.
Dealy, Jr.. and G. J. Dammin, of Peter Bent Brigham Hospital and
Harvard Medical School in Boston. Their success follows 5 years of
pioneering experience in transplanting kidneys between identical twins.

In the currently reported case, the brathers were believed to be fra-
ternal rather than identical twins because of differences 1n their physi-
cal appearance. Proof of this, and of the tissue icompatibility that
exists between individuals of different genetic background, were demon-
strated by slow refection of skin grafted from the donor to his brother
and by accelerated rejection of a second graft.  With the failure of
these grafs, the Boston scientists realized that transplanted kidney tis-
sue would be subject to the same fate unless the patient’s immune re-
sponse were modified in some way

Knowing that the rejection of tissues foreign to the body is a func-
tion of the antibody-forming system (blood-forming and lymphatic tis-
sues) and that this system is depressed by X-rays, the scientists beheved
that immunological tolerance could be produced by the use of sub-
lethal, whole-body irradiation that would temporarily impair, but not
destroy the antibedy-forming system. They postalated: “A kidney
transplanted immediately after the administration of such irradiation
would then constitute an antigen to which antibedy production was
impaired, if not destroyed.” The slow recovery of antibody-forming
capacity tn the presence of foreign kidney tissue might correspond to
the development of immunological tolerance in anumals that have been
injected with foreign cells during embryonic or neonatal life before the
antibody-forming system is fully matured and capable of “recognizing”
foreign tissue  Tolerance thus acquired persists in adult life and en-
ables acceptance of subsequent tissue grafts from the same donor.

On this theoretical basss, irradiation totalling 450 r was administered
10 the patient prior to kidney transplantauon  The kidney functioned
mmediately after sestoration of its blood supply (1t had been ischerme
for a period of 52 munutes} and excreted 32 hters of urme during the
first 36 hours. Lleven days later the pauent’s own discased kidneys
were removed, and within 2% months he was completely wet  The
patient continued to feel well despite the onset of graft rejection which
was detected by urinary abnormahies and rena) biopsy findmgs 10
months after operation, This beginming rejection was aborted by large
doses of cortisone and small doses of irradiation, the pauent quickly
regained normal renal function, report the scientists

They conclude: “Parual tolerance for a renal homograft has been
produced, and this tolerance is consistent with normal renal function

and chnical well-being ™
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Thermal Dilution Curres Used Linncatiy 4%
Piagnoese Cardiac Shunts

Therma! dilution curves have been used succcss[\l\_\)' by 5°:‘5“‘35\5 of
the NHI Surgery Branch for the diagnoste evaluation o\: cucuh_\aq*
dnts 1n patients with congenital heart disease. The basic tcd‘lmquc
was not developed at NTH, but was madified here and new instras
mentation deseloped for its apphication to chical diagnoss. ‘The tech-
nique 15  substantial improvement over fard dye dilution methods
feeause, while retaining the accuracy of these methods, it climinatey
the necessity of withdrawing large blood samples and also the prab.
fems of shin discoloration and allerme reaction that oceasionally follow
mubtiple dye injections  These studies ate reported in tbe Ammen
Joumaf of Cardivfogy (6. 1063~1069) by Drs. Theodore Cooper, Eugene
Braunwald, and Andrew H. Morrow, of the NHI Surgery Branch, and
G C Riggle, of the Dinmion of Research Services

Dye dilution cunies are widely used to diagnose, localize, and rsii-
mate the magmstude of cardiac shunts, the abnosmal flow of blood
Urough holes 1n the partiuon that separates the two sides of the heast,
In this techmque dye 15 injected imo the appropriste side of the heary

4 5 1 4 in blood withd

and i

y n bl from
2 sessel located downsiream from the snectien site,  As the bleod &

withdrawn 2t a constant yate mto & special syringe, its dye concentra-
R s 1 denst

dbya 1f no shunt is prese
ent, the dye concenteation plots as a curve with a sharp upslape fol.
lowed by a smoothy, graduat downslape  However, a shunt causes a
breal 1 the curve or a second peak resulting from the appearance of
dye detoured by the shune  Though accurate and safe, this method
requires the withdrawal of Jarge blood samples, and frequently neces-
suates blood transfusions, espectally in young children I\‘u‘l‘lp]: de.
terminanons, frequently needed for precise dagnosis are also himited

with this techmque because of deereasing accuracy and inereasing
danger of allergic responses *

T
he new techmque wses cold sahine as the mdicator and measures

1 toncentration as a Tun mperatur
ction of blood te i
: " perature in a vessel down-

pant of imection by means of 2 heat-sensin,
e
::;:(‘{ha thermistor - Since the thecmstor can be imroducng‘l du:‘cc:l“‘
A bce sessel with a special needle or short catheter, no blood sam |e)s
wubdrawn The companson by the NHI scientists of the rpmw

techmque with standard gy
ddution curves mee “:m‘;c dlution methods showed that the thermal

analogons to dye dil

o : ilution curves and ap-
S(:';hun:c :‘;;unlly in;uue and accurate for the dragnosuie cwah:ia:g
epeats eterminatians be 2] .

s ¥ s can be made with this techni
o ar ‘)“ g]cena;: M accuracy and without any danger of m:l:}:x iy
el e make possible the more precise diagnoss of sh o
iate evaluauion of surgicat measures 1o carrees thy o

ot them,
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NEW KNOWLEDGE AND METHODS

New Diuretic Is Effective Against Edema of
Normal or Toxemic Pregnancy

Hydrochlorothiazide, a new diuretic drug derived from chlorothia-
zide, has been found highly effective against the edema of normal or
toxemic pregnancy.

In NHI grant-supported studies at the University of California
Medical Center, Dr. N. § Assali used hydrochlorothiazide, as Esidrex
(CIBA) and HydroDiuri} (Merck, Sharp & Dohme), to treat 33 pa-
tients with edema accompanying normal pregnancy and 25 edematons
patients with toxemia of pregnancy. His findings, reported in Clmical
Pharmacology and Therapeuties (1: 48-52), indicate that the diwretic action
of the new drug closely resembles that of chlorothiazide, but appears
to be effective at one-tenth the dose

Edema is the accumulation of fluid mn the evtracellular tissue spaces
Its most common cause i normal pregnancy is too much salt in the
diet or salt retention by the hidneys Edema in toxemia of pregnancy
is also associated with salt retention, and may be abetted by the loss
of protemn in the urine that also characterizes this disorder. Although
slight or moderate edema 15 more unsightly than chnically dangerous,
severe edema can lead to flud accumulation in the abdonunal cavity
(ascites) or in the chest, where it can seriously interfere with
respiration.

Like chlorothiazide, hydrochiorothiazide reduced edema by mcreas-
ing renal excretion of salt, potassium, and water, but 100-150 mg.
seemed to produce effects comparable to those produced by 1000-1500
mg of chiorothiazide in a previous study The drug appears to in-
crease salt and water excretton by inhibiting their reabsorption in the
kidney tubules, since 1t produced no significant effects on renal plasma
flow or filtration rates

The drug produced no observed adverse effects, did not noticcably
alter serum electrolyte levels m most pauents, and produced most
marked diurests in patients whose edema was most severe  As edema
diminished, the effects of the drug were reduced Thus s a very de-
sirable feature of the drug because 1t provides a margin of safety to
protect aganst the possibly sertous consequences of electrolyte deple-

tion.

Developments Extend Use of Gas Chromatography
In Lipid Analysis

Important new contuibutions by NHI scienusts have made possible
aphy for the radi y of fatty acuds labeled

the use of gas chr
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with radoacte carbon and far the analysis of steroids These develop-
s should greatly facihitate research on fipids and fipid metabolsm
and the possible Toles of these factors in atherosclerosis.

Ongnally developed in England in 1952, gas chromatography has
befped sohe many problems of lipid analysis farmerly posed by ana-
Iyncal methods that were comphex, slow, and insafficiently accurate
for the assay of small samples. In gas chromatography, a small sam-
gle of the fipid mixwure to be analyzed is injected into an analytical
eolumn, vaporized, and swept through the column on a siream of in-
est camer gas {argon ot hefium)

In wansit through the column the hpid vapors are ‘brought nto re-
peated contact with a non-volatle hquid, present as 2 1hin coaving
etther an the inner surface of the calumn or on small snert particics
with which the column is packed AN of the hipids are soluble this
baud, but the extent varies with their structure and chemical proper-
fes This variation aflords the means of scparating the hpid com-
ponests {the more soluble the lipid, the slower us transit and vice
ersa) and also for idenufying cach comp as it emerges. As it
emerges from the column the hipid vapor enters a special detevtos
which senses its passage, measures its concentration, and records these
data aganst e on a stap chart.

The system for the radioassay of carbon-14 labeled fanty acids by
g}a: chromatography was worked out by Drs. Arthur Karmen and
5:::: ﬁc:‘:ﬁ:. l(;f (\l;c’ l,a:’;gsamr;oof Technical Development  The
taaning anthracere c;“‘:; mmﬂ; \-'lhil\l, uses a short column con-
20id vapors emergng o th ln sthcone ait to trap the fatty-

The rachoacts ’S’ 4 e analytical column.
small fiashes (scintiftanons) ml";;:: cr\xtal: nr?l‘\ac(s':n cmmc(‘{ causes

sainuilations are

deteted by phototubes and counted by an automate santifanon

x:’:::it:; :!ows]lhe collection of individual faty acid esters in
o fhcg‘ c: umns or for continuous monttonng of a sngle
o o atter methed, 2 device measures the rate at which

¢ occutmng and plots this agamst time on a strip chart

A eath new component ¢ ers the tra, g ner
mponent enters the u
o nporert ppng column, this rate increases

2 £an be deternmned the

T e tsme that each com-
— \cnr;lcox;cri a:)mhco!umn and how much radiactvity 1t comam:;

i E pe(;‘romalogmphy for the analyus of stereids was made

Yot analyucat column designed by Drs W ] A Van-

eusel, C € Sueele:
Y, and E C H
tory of the Chemistry of Natural Pmduc:mmg, of che NHL Labor:

Steroids, 1f i
oo ;I};cl::bjc;‘ ofmtcnsc scientific study tn recent years, are
mamy o, agc arxmly of compounds which include n:ho)cs;cml

renal hormones, several vitamins, and the male am;



NEW KNOWLEDGE AND METHODS

New Diuretic Is Effective Against Edema of
Normal or Toxemic Pregnancy

Hydrochlorothiazide, a new diuretic drug derived from chiorothia-
zide, has been found highly effective against the edema of normal or
toxemic pregnancy.

In NHI grant-supported studies at the University of Calfemia
Medical Center, Dr. N, §. Assali used hydrochlorothiazide, as Esidres
(CIBA) and HydroDiurnil (Merck, Sharp & Dohme), to treat 33 pa-
tients with cdema accompanying normal pregnancy and 25 edematous
patients with toxemia of pregnancy. His findings, reported in Clnical
Pharmacology and Therapeutics (1. 48-52), indicate that the diuretic actien
of the new drug closely 1esembles that of chlorothiazide, but appears
to be effective at one-tenth the dose

Ldema is the accumulation of fluid in the estraceitular tissne spaces
{ts most common causc in normal pregnancy is too much salt in the
diet or salt retention by the kidneys. Edema in toaemea of pregnancy
is also associated with salt retention, and may be abetted by the foss
of protein in the urme that also characterizes this disorder  Although
shght or maderate edema is more unsightly than clinically dangerous,

severe edema can lead to fluid Jation in the abd 1 cavity
(ascites) or in the chest, where it can seriously interfere with
respiration

Lake chlorothiazide, hydrochlorothiazide reduced edema by increas-
g renal excretion of salt, potasstum, and water, but 100-150 mg
seemed to produce effects comparable to those produced by 1000-1500
mg. of chlorothazide 1n a previous study. The drug appears to in-
crease salt and water excretion by inlubrting their reabsorption in the
Lidney tubules, since 1 produced no significant effects on renal plasma
flow or filtration rates.

The drug produced no observed adverse effects, did not notceably
alter serum electrolyte levels w most paticnts, and produced most
warked diurests i patients whose edema was most severe As edema
chimunished, the effects of the drug were reduced  This is a very de-
sirable feature of the drug because 1t provides a margm of safety to
protect against the possibly serious consequences of electralvee deple-
ton

Developments Extend Use of Gas Chromatography
In Lipid Analysis
Important new contributions by NHI scientists have made possible

the use of gas chromatography for the radioassay of fatty acids labeled
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i ar
accarding to the physical properties of the §as, ‘suc\\ :‘ls (;\smm:l:::‘l‘d-
e e ¢ 2‘5‘;‘\*‘6 \)‘;O\tlgi\ca{:\\:?;p\;\cc sample, and

psmitth nd of a W v
Wﬂ;’;:;“;g :?::i}\:,:;’::);ﬂ at the other end.  Phase dlﬁrr:‘l?c.ts “i\
::Zed by ;anicular sémplﬁ between the 1w mlfagf:s‘:\rc sufficiently
definitive o imply analytical usefutntess for the vpn.nc;pe A the

The actual value of the sound velocity pringiple as use

cquipment Mr, Noble described remains to be demonstrated in ap-
plied research

Drug Metabolism by Liver Unaltered in Patients
With Cirrhosis

Preliminary studies at NHI and New York Unnersity suggest zh.:n
normal rates of drug metabolism are not altered by ciyrhn?xs, despite
sesere loss of functionng hiver, wheresn are located the special enzyme
watems that wactivate drogs.  Thus, the presumed sensitnaty 1o cere
i drugs of patients with hser disease may sequire some other
explanauon, o these wndicavons are borne out by more cxended
studres

Conversion of certawn fat soluble foresgn compounds, such as drugs,
into wactive derinaunes 15 an unportant function of the hier, without
which the acton of many drugs would persist for 2 dangerously long
nme  The hver disposes of such compounds by converting them to
dernames niuch are less fat soluble, thus barnng them from veabsorp-
1on wta the hody through the fat-ike membrane hning the hidney
tubules

Recently De Becnacd B Brodse and Dr John Burns of NHI, and
Dr Murray Wewer of New York University Research Service com-
pared the mnacuvauon of vanous drugs wn patients with severe Laen-
necs aurhosis and in porma) subjects. The drugs studied (phemylbuta-
7otte, aminopynine, antipynine, sahicylic acid. and dicumarol) had pre-
viowsly been shown to be metabolized n the body through the action
of hner enzvmes

The biologic half-ife of these drugs was not sigmficantly different
m the curhotics and conteols, indicanng that the actnity of the en-
zyme svsterns involved was not appreciably affected by the hner-dam-
aqng disease, Special precautions are usually advised tn the admunis~
wration of certain other drugs to patients with hver disease, for it is
commonty befieved that drug metabolism 1s generally imparred 1 the
dicased ner  The present swudies should be extended to patients with

other tvpes of tiver disease as well as to other compounds
that i -
tabolized along other stmitar pathways o e

I sndications of the present
findings are borne ovt by further study, some other explanauonps.bou\d
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female sex hormones, Previous attempts had been made to separate
and analyze steroids by gas chromatography, but had been at best
only partly successful.  Unfortunately, with ordmary liquid phases and
column temperatures, most steroids were sa soluble in the liquid phase
that they would be retained too long in the column. As a result,
many heat-sensitive steroids would decompose before entering the de-
tector.

The scientists overcame these problems with a column whose inert
particles were coated with a very thin film of methy! silicone gum
The column could be used at low temperatures and gave rapid transit
times, a combination which solved the steroid heat-sensitivity problem.
At the same time 1t provided high sensitivity—being able to analyze
samples weighing as little as one millionth of a gram—and could sepa-
rate components differing only very shghtly in therr malecular
structure,

In addition to offering a unique combination of speed. sensitivity,
and high resolution, the column has proved to be versatle as well It
has been used successfully to separate and analyze a large number of
alkaloids, an enormous family of plant substances which has yielded
many valuable drugs over the years

The column and 1ts uses were reported at the Milan Symposium on
Drugs Affecting Lipid Metabolism and tn The Journal of the Amencan
Chemical Soctety (82 3481, 3791).

Report Gas Chromategraphy Detector Based on
Sound Velocity Variations
An engineer mn the NHI Laboratory of Technical Development has
d.d

utilizing measurement of sound veloeity
ples separated by gas

g
w gases for char the constituents of
chromatography

For maximum usefulness as an analytical tool i the biologic
scrences, the principle of gas chromatography as itroduced from Lng-
land has required the design and incorporation of more sensitne and
versatile systems for detecting the constituents of compley samptes once
the chromatograph had separated them

Investigators in the NH1 Laboratory of Technical Devefopment have
attacked this problem on several fronts with natable success, designing
and developing detecung systems which permut extension of gas chro-
matography to many new research areas

New detccting equipment using variations of measured sound velocity
was described by Frank W Noble at the Thirteenth Annual Con-
ference on Electrical Techniques in Medicine and Biology held
Washington, D.C The velocty of sound passing through a gas vanes

30



according to the physical properuies of the gas, such as its molccu[iaf

weight. ‘Wath the equipment described, voltage ‘ls.app:;‘cd stanma; ::u;md
f & tube containing the 3

transmutting crystal at one end o . iy
ivi! her end,  Phase differences

rded by a receiving erystal at the ot s in-

:::cdcby i)arlicular samples between the two \o\}ag.cs are sulficiently

definitine to imply analytical usefulness for lhe.pn.nmp\c. 4

The actual value of the sound veloaty principle as use in the

equpment Mr. Noble described remains to be demonstrated in ap-

phed research

Drug Metabolism by Lirer Unaltered in Patients
With Cirrhosis

Preliminary studies at NHI and New York University suggest that
normal rates of drug metabolism are not altered by currhosis, despite
severe loss of functioning liver, wherein are located the special enzyme
systems that wactivate drugs  Thus, the presumed sensiuvity to cor-
tan drugs of patients with Iner discase may require some other
explanation, if these indications are borne out by more extended
studies

Conversion of certain fat soluble foreign compounds, such as drugs,
1nto nactive denvatives 1s an important function of the lner, without
which the action of many drugs would persist for a dangerousty long
ume, The Iner disposes of such compounds by converting them 1o
dermvatnes which are less fat soluble, thus barring them from reabsarp-
tion into the body through the fat-hke membrane lining the kidpey
tubules.

Recently Dr Bernard B Brodie and Dr John Burns of NHI, and
Dr Murray Wemner of New York Unnersity Research Service com-
pared the 1nactivation of sarous drugs (n patients with severe Laen-
nec’s arthosis and n normal subjects The drugs studied (phenylbuta.
Z0Rt, aminopynine, anupynine, salicylic acid, and dicumarol) had pre-
viously been shown to be metabolized 1n the body through the action
of bner enzymes

The biologic half-life of these drugs was not significantly different
n the arrhotics and controls, tndicating that the actiity ‘of the en-
Zyme systems invohed was not appreciably affected by the hiver-dam.
aging distase  Special precautions are usually advised in the admins-
weation of certamn other drugs 1o patients with liver disease, for it is
l';m\munly believed that drug merabolism 15 lly mpaired in the
0:::‘:;:; "ﬂm Present studies should be extended to patien

ver disease as well as ta oth d .

0 other compounds that are me.

lﬁzbohz:d along other smilar pathways  If indscations of the rrsce
ndings are borne out by further study, ot

some other explanation should




be sought for the presumed sensitivity to certain drugs of patients with
mmpaired liver function.
These findings were published in Medicina Experimentalis (J: 290-292).

Reflexes From Carotid Sinus Important in the
Control of Heart Qutput

Reflexes originating in the carotid sinus have been shawn by NHI
sclentists to contral the vigor with which the heart’s receiving cham-
bers (atria) pump blood into the ventricles This, in turn, important-
ly affects ventricular performance and cardiac output,

The carotid sinus has long been known to be sensitive to changes in
blood pressure and to initate nervous reflexes to compensate those
changes. However, it was formerly thought that this was accomplished
primarily by bringing about changes 1n peripheral resistance to blood
flow and by reflexly changing heart rate. Now studies at the NHI
Laboratory of Cardiovascular Physiology have revealed that when
artenal pressure falls, the carotid sinus, 1n addition to reflexly increas-
ing peripheral arteriolar and venous tone and heart rate, also increases
the force of atrial contraction

This is done by dimmishing the actvity of the vagus nerve (which
normally restrains the atrial pulse) while simultaneously increasing the
actwity of the cardiac sympathetic nerves Sympathetic stimulation
increases the vigor of atrial contraction, presumably by mcreasing heart
levels of catechol amines These increase the excitability of the atrial
muscle fibers and also the synchronization with which they contract

The increased vigor of atrial contraction pumps more blood into the
ventricle, distending 1t and elongating its muscle fibers more than
usual  Stnce muscle fibers contract more forcefully from fonger fiber
lengths than from shorter ones (provided that the chemical environ-
ment of the fibers 1s not altered), the result is a more vigorous con-
traction of the ventricle and hence increased heart output

The opposite takes place when arterral pressure is high  The carotid
sinus reflexly wncreases vagus activity while decreasing sympathetic
activity  This suppresses the atrial pulse, reducing ventricular filling
pressure and decreastng heart output

These reflexes, called the carotido-sympatho-atrial and carotido-
vago-atnal reflexes, are held to be of substantial importance in the
regulation of the circulation in changing states They are particularly
important at high heart rates, which give the ventricles less ume to
relax and the atria less tme to fill them adequately between pumping
strokes. By causing the atna to deliver more blood to the vcn}nchs
mare rapidly under these conditions, these reflexes help to maintain
the heart output at appropriate Jevels at hngh heart rates
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v ido-atrial reflexes was
k leading to the discovery of the caroti <
da:i\tb\jﬂ‘\')“ taS‘t;mgley J. Sarnoff, J. P. Gilmare, and J. ‘H r\!llch:“.
Thewr ﬁ’ndmgs were reported at the Federation Meetings in Chicago.

Alcohol Causes Deposition of Fat in Liver by
Action on Pituitary

NHI saentists have found that large single doses of alcohol in rats
mterfere with pituitary control over the fat transport system. As a
result, excesuve amounts of tnglycendes (neutral fat) are mobilized
from adipose tissue as free fatty acids and carried by the Plﬂfmi’ to
the hiver, where they are recombined with glycerol and deposited in
this organ  This derangement of fat transport may be imponam' in
the development of the currhosss often found 1n alcoholics, 1n which
the chronic deposition of excessive fat in the lver 1s thought to lead
eventually to necross

Single orally admunstered doses of 4.8 grams of alcohol per Lilo-
gram of body weight {equivalent m humans to about six donble mar-
tirus) resulted 18 hours later n a threefold increase in liver tnglycer-
wdes in female rats Larger doses increased liver tnglycerides almost
frefold

That these effects were due to the mobilization of fatty acids from
2dipose ssue rather than to an mcreased synthesis of fatty acids by
the lver was shown by the hnoleic acid content of the deposited fat.
synthesized by the rar, but is of
yed by gas chromatography, the lner fat
alcoho!l was found to have virtually the
Pose tissue  Similar results were obtamed
@il content was assayed  Since the concentrations of
1 Inver refect that 1n adipase nssue, hittte 1f any of
the far deposited a5 2 result of the alcoho! could have come from fatty
acds synthesizeg by the Iner

The ﬁndmg that alcahol did nat produce thes
Pustanes had been remon ed su;
fat transport were mediated th
Imestigation of the effects of al
t alcohol Causes the

nones tmpartang in
M by which
The sci

blocking

same haolerc content as ady
when the olew a
both fatty acids

e effects 1 rats whose
ggested that the effects of alcohol tn
rough hormones from ths master gland
lcohol on the Piwntary-adrenal axis indy.
Priuitary to release ACTH and perhaps

fat mobilization However, the mecha.
alcohol daes so 15 nat known

enusts found that pretreating rats with
3geNts prevented the alcohol-induced fat deposition 1n hver,
X 5 !:\1:: the m:xcchal amines may alsg be imvalved n the proc.
o YO clear whether (he protection conferred by these

Ue to theyr blocking the action of ammes at nerve endings

ertam adrenergic

agenty



which innervate fat cells or to their blocking the release of pituitary
hormones.  Studies of the mechanism or mechanisms involved are
underway in the hope that these might lead to drugs that can prevent
or ameliorate Laennec’s cirrhosis.

The experiments were conducted by Drs. B. B. Brodie, H M. Mal
ing, W. M. Butler, Jr. and R. P. Maickel, of the Laboratory of Chemical
Pharmacology, and by Dr, M. G Horning, of the Laboratory of Cellular
Physiology and Mectabolism. Their findings were reported at the
Symposium on Neurological and Hepatic Complications of Aleoholism
held in New York,

Myocardial Edema Result of High Atrial Pressure
in Congestive Failure

Studies on the mechanism of myocardial edema—the accumulation
of water and electrolytes in the heart muscle that ofien accompanies
congestive heart failure—indicate that the magor pathogenic factor is
the elevated right atrial pressure also frequently found 1n this condi-
tion Excessive serum levels of aldosterone, a hormone which pro-
motes water and salt retention, and low serum protein levels may also
play a role in the process

The studies were performed on 46 dogs—~21 normals and 25 with
experimentally produced lestons causing chronic congestive heart fail-
ure or chronic ascites (accumulation of fluid in the abdominal cavity)
After periods ranging from 6 to 189 days, the animals were anesthe-
uzed, sacrificed, and samples of heart tissuc immediately taken for
determination of water, fat and electrolyte content.

The expernimental data were then analyzed to evaluate the impor-
tance of the following factors in myocardial edema the durauon of
heart failure, enlargement of the ventricles, serum aldosterone and pro-
tein levels, and elevation of nght atnal presure

All of the experimental lesions produced moderate to marked increases
in heart muscle content of water, sodium, and chloride  The observed
increases in myocardial chloride suggested that the edema was the
result of accumulation of extraceilufar fhnd

Comparison of data from dogs dying from heart falure within 6 days
with the data from anather group surviving for 3-6 months ruled oul
duration of heart falure and ventricular enlargement as sigmficant fac-
tors in myocardial edema Other data suggested that high serum
aldosterone and low serum proten leveks, while not determinng fac-
tors in themsclves, do play supporting roles in the process

The factor that appeared to be most important in myocardial edema
was elevation of right atnal pressure  The degree of mnereasc corre-
lated well with the severity of the edema lncmascfi right atrial pres-
sure appears to result in passive venous congestion, which, when
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tein Jevels,
bined with high serum aidosieronc and low scrum protei?
t}:;;”z\; the accu%nuhuon of water, sodium, sad chloride in heart
muscle that constitutes myocardial edema. !

These expeniments were performed by Drs. N.AY anLupoulm,_].. O
Davis, Ernest Catlose, and Mary Trapasso of the Laboratory u(: Kid-
ey and Electrolyte Metabolism Their findings were reported in the
Amencan Joumal of Physiologs (195. £03-608)

Neatral Fat Made in Adipose Tissne by Mechanism
Simitar to That in Liver

NHI scientists have found that fatty acids arc comerted to their
peuteal storage form {iriglycerides) in adipose tissue by a mechanism
very similat fo that reported by others for riglyceride synthesis in
fiver, The studies also indicate that the release of free fatty acids from
adipose tissue may be importamly influenced by factars affecting the
rate of triglyceride synthesis

In these studies Drs Danicl Steinberg, Martha Vaughan, and
Simeon Margols, of the Laboratory of Celiular Physiology and Metab-
ohsm, and Dr. Arthur Karmen, of the Laboratory of Technical
Um.:lcymmt, measured the consersion of a radioactive fauty acid (pal-
mitic §cid) to trighycerides and other neutral fat in rat adipose tssue.
Thws tisyue was ground up and the homagenized extract disided into
0 portions  Oae partion wat then fortified with substances hnown
1 faver tnglycende furmation, the ather portion, unfortified, was used
a$ the control tissue

The incorporatian of radiwactive palmitic and into nevtral {2t was
obsersed anly in the forofied nssue and was afmost exclusively in the
form of dighcerdes and nghcerides  Koowing what substances had
::n ad:c:l 1o the fortified }\g\xe, \‘hc seierttisty were able to determine
P n‘:: al cdscqucncc of bmch.cmxcal steps by which triglycerides are
o t adipose tiswue. This was {ound to be very sumilas to the

qu{nce prf\mus(y reported by athers for triglyceride synthesis m lner

Trighyeerides, the form 1 which most fats are stored in the body,
:nrc’ nentral ssters vesulting from the combmation of threr fatty ac\(i
r‘nbc :nc:l: c\:\l}; ‘one mfo!eculc of g\yfcm}. However, under the bio-
rectly Imz:ad‘ 1ons of the body, thiv combination cannot occur di-
A, which  the (a:“l aads must firm be combined with coenzyme
m‘ulmﬂ ‘t(\'\':s 28 3 “canier” in the process  Two of the combined
bl aﬁ‘:l (fatty 2c51.CoA) then react wath glyceral, forming a diglyc.
“um""” z'h'g‘:"“““ﬁ countyme A Wik cosnzyme A agam i’h:
“igi}cc;xdc e thid fauty acid iy added 16 the diglyeeride to form the

The teiglycent H
down 1o yeld s fa glyceride thus formed can in turn be broken

tty 2ods to mee . a3
dunng the fasting seate t the bady's energy requirements



which innervate fat cells or to their blocking the release of pituitary
hormones.  Studies of the mechanism or mechanisms involved are
underway in the hope that these might lead to drugs that can prevent
or ameliorate Laennec’s cirrhasis.

The experiments were conducted by Drs. B. B. Brodie, I M. Mal-
ing, W. M. Butler, Jr. and R. P. Maickel, of the Laboratory of Chemical
Pharmacology, and by Dr. M. G. Horning, of the Laboratory of Cellular
Physiology and Metabolism. Their findings were reported at the
Symposium on Neurological and Hepatic Complications of Alcohohsm
held in New York.

Myocardial Edema Result of High Atrial Pressure
in Congestive Failure

Studies on the mechamsm of myocardial edema-~the accumulation
of water and electrolytes w the heart muscle that often accompanies
congestive heart failure—indicate that the major pathogemc factor is
the clevated right atrial pressure also frequently found in this condi-
tion. Excessive serum levels of aldosterone, a hormone which pro-
motes water and salt retention, and low serum protein levels may also
play a role in the process.

The studies were performed on 46 dogs—21 normals and 25 with
experimentally produced lesions causing chronic congestive heart fail-
ure or chronic ascites (accumulation of fluid 1n the abdominal cavity)
After periods ranging from 6 to 189 days, the animals were anesthe-
tized, sacrificed, and samples of heart tissue immediately taken for
determination of water, fat and electrolyte content

The expentmental data were then analyzed 10 evaluate the impor-
tance of the following factors in myocardial edema the duration of
heart failure, enlargement of the ventricles, serum aldosterone and pro-
tein levels, and elevation of right atnial pressure.

All of the experimental lesions produced moderate to marked increases
in heart muscle content of water, sodium, and chloride  The observed
increases in myocardial chloride suggested that the edema was the
result of accumulation of extracellular find.

Comparison of data from dogs dymg from heart failure within 6 days
with the data from another group survining for 3-6 months ruled out
duration of heart failure and entricular enlargement as sigmficant fac-
tors in myocardial edema Other data suggested that high scrum
aldosterone and low serum protein levels, while not determining fac-
tors in themselves, da play supporting roles in the process

The factor that appeared to be most important in myoeardial edema
was elevation of nght atrial pressure  The degree of increase corre-
lated well with the seventy of the edema  Increased right atrial pres-
sure appears to result in passive venaus cangestion, swhich, when
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5 ine which depleted brain
The ;m“"s‘“ [ﬂ\_‘"‘\d ‘::( docs ?f r:s:ip o \n‘m‘acrkcd sgdatiun, alsa
res of ) L i

::mo\zed a sustained acuvanon of the p\um:sr.\;—a(:il‘!:na\l S:'::::: . ::‘:

actnation was manifested in vats by (!) afall “““o’cf‘“ ed ac(i\i()"

actompamed by a fist in plasma cor};postcmnc. (-? increa sl ed octily

o ryptophan perodidase (TPOY, h\_cr enzyme \\.hosc acdl\l )h'i -

wndicator of pituitary-adrenal stimulations and (3) increased mobitiz:

tion of free fatty acds from adipose tissue.

These rﬂpor}scs are similar to those produced by the stress of przx-
fonged cxposure to cold, and were not produced by reserpine or co d
n animals whose pituitaries or adrenals had been rcmo}'ed This pro-
vided further evidence that these responses to reserpine rosult €{nm
pituitary-adrena) actisation and are mediated by ACTH.hy;xmtmmn.

Hypersecretion of ACTH does not result from the action of reserpine
per 3¢, but is selated to its depletion of brawn serotomun stores, Doses 9(
reserpine that deplete brain serotonin by less than 50% da not elicit
natceable sedattan not hypersecretion of ACTH; stightly larger doses
elicit both respornses, which become mare marked with increasing doses
unt! a maumum ts reached with the complete depletion of hrain
serotonin stores That ACTH hypersecretion is related specifically 10
serotonn depletion has been shown by experiments using alpha-methyls
m-tyrosine  Doses of this amino acid that depleted bramn norepine-
phuine stores with very httle effect on braw serotonin clicited neither
sedation por ACTH hypersecrenon

This sndurect acoon of veserpne abso explams why the “stress™ re-
sponses, ke the drug’s sedative effects, perust lang aftes the admms-
tered reserpine has disappeared  Apparently, reseepine s a “hit-and-
run" drug which depletes the bramn of amines by nactivating or
destroying therr starage sites  The bramn amines remain depleted until
the storage snes recaver, when brain amines slowly return 1o normal.
The “stress” responses will persist until bram serotonin again reaches

30% of normal

These studies pown ous the potentat value of pharmacological tools
n clanfung bow the bramn directs biothermeal mechanisms, and that

the interaction of drugs with these mechanisms ™ay be an important
aspect of drug action

Rheumatic Fever Studies Reveal Predictability of
Heart Damage
NHU grant-aided studies of rheumatic fever recurrences at a rheu-
Zmuc feser prophylans hme mdicate that- (1) signs of heart valve
rngc 0 susceplible patients wswally appear dunng the 1ninal attack
of rheumatic fever, and (2} patents free from v,
duning the first attac

k usually remam free from the;

alvular savolvement
despite recurrent avacks

umatc heart discase



The scientists observed that the release of free fatty acids {FFA)
from adipose tissue appeared to be nfluenced by the rate of triglye-
eride synthesis. In the fortified tissue, where biochemical conditions
favored triglyceride synthesis, there was a net uptake of FFA; how-
ever, in the unfortified tissue there was a net release of FFA. A num-
ber of hormones are known to stimulate FFA release, and these obser-
vations suggested that their actions might be due in part at least to
their effects on triglyceride synthesis

In experiments following up this lead, Drs. Steinberg, Vaughan, and
Margolis determined the effects of glucose, ACTH, epinephrine, and
serotonin on triglycende synthesis in intact adipose tissue incubated in
a medium containing radioactive palmtic acid.

‘When glucose, an inhibitor of FFA release, was added to the incubation
medium, the incorporation of the radioactive palmutic acid into triglyc-
erides was more than doubled in the tissue sample. However, the
addition of ACTH or cpinephrine, hormones which stmulate FFA
release, reduced tnglycende synthesis by 50% or more  The reduction
in triglyceride synthesis was accompanied by increased FFA concentra-
tions both 1 the tissue samples and in their incubation media  Sero-
tonin, a hormone which does not affect FFA release, also did not affect
the rate of triglyceride synthesis These data thus lend support to the
hypathesis that hormonal control over FFA release 1s exerted, at least
in part, over the rate of triglyceride synthess

These findings were reported in Federation Proceedings (19 227) and in
the Journal of Brologicat Chermstry (235 38-39),

Tranquilizer Triggers Pituitary-Adrenal "Stress”
Responses

Reserpine, a drug in wide clinical use as a hypotensive and tranguil-
izing agent, has been found to trigger certain body responses usually
associated with stress hypersecretion of ACTH, increased serum Jevels
of glucocorticoids from the adrenal cortex, and excessive mobihzation
of free fatty acids from adipose tissue  The paradox mphlcit in these
actions of reserpine is heightened by expenimental evidence that these
“stress responses” (1) are produced only by doses of rescrpmne sufficiently
large to produce overt sedation, and (2) are the indirect result of the
same action of the drug believed responsible for its tranquilizing
effects—depletion of brain scrotomin stores

These findtags were made by Drs Bernard B Brodie, Erik O. Wester-
mann, and Roger P Mauchel, of the NHI Laboratory of Chemcal
Pharmacology, as part of a series of ammal studies on the role of the
hypo(halmo-p:tuuary—adrenocortica) system 1 biochemical adaptation
They were presented by Dr. Brodie at the Fourth International Neuro-

~ chemucal Symposium, held at Varenna, haly
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storehouse for these master plans. RNA, located out in tf}s "33:3)::)‘,
atructuses of the cell, Is widely regarded 232 template, or “die

rotein is cast.
‘hcﬂ‘:A Hendler turned instead to the fipids, whic}’l he notes, are even
tore abundant than RNA i some of the .mn:msoma? s\!um}nt;s]
thowht to be sites of pratein synthesis. {The nbos?mu, nchcsxh ol’ :{d
in RNA, have been reported 1o contain about fire times as much lip
as RNA .

From 2(udxa of synthesis of the egg protein, albumin, by .lhe h?n
aviduct, Dr. Hendler has gained evidence that the basic amino atd
structural unats of proteins combine with lipids very ear}y in t}lc pro-
tein assembly progess to form more complex units (amino acid com-
Pleses)  So far cleven albumin amno aeids have rcpcalcdl.y been seen
to combine with the hids in these complexes  The findings suggest
the possibility that the lipid-associated amino add groups may actually
represent primitive precursors of the natural protein molecule. -

From the evidence accumulated, Dr Hendler speculates that the
basie buftding blocks of the protein {the amine adids), arrning at the
celt via the watery flwds of the body, are made fat soluble, entering
it the kpid mechanism very early in the pratein assembly process
It 18 in thus lipid medium that therr first orderly grouping seems to
occur—perbaps the first step 0 the precise forging of the complex
tinks (polypeptides) that will make up the great chains of the finshed
proten

Or Hendler 15 also considering the possibility that the whole asembly
process—genetic “master plan” to emergenoe of the finished molecule—
3 Wipd process, the study of which might fill major gaps that remain i
current understanding of how proteins are made  With this as a work-
mg hypothesss, he 1s contimung 1 his attempts 1o sift out recognizable
proteta precursars m new Wipid-associated amine and tomplexes

He 1w also hoping to ind the chemcal process by which the induvid-

ual amsno acds ate made fat sotuble, for this might be the key step
which o the raw Is of the proteis

v the amino aads—
1o the cell's machmery for making the proten,

Myosin Molecule Consists of Three Tightly Coiled
Protein Chains
Recent advances 1n protein chemstry at NHI and elsewhere permit
t&;'e mnt\n&:n that e myostn olecule is made up of three identrcal
chatns, each wound 1n 2 ught cod o
g o 2! md 2l) three twisted together as a
The provein myosin 1s of tmtesest jn
terms of
because 1t 15 believed 10 be the pred, o Ca!dm\'%ﬁrt\:ﬂ sanctions
system of muscle . e

2t NH1 has the

A program of tesearch on myosin



These findings were reported in T/u New England Journal of Mdzane
(262: 533-540) by Drs. Alvan R. in and Mario Spag of
Irvington House, Irvington-on- Hudson New York, and the New York
University College of Medicine in New York City.

Their results are based on analyses of 370 documented attacks of
rheumatic fever in 161 patients at Irvington House. Only those patients
whose attacks fulfilled the modified Jones criteria for the diagnosis of
rheumatic fever were included in the study.

The New York scientists found that valvulitis, as determined by care-
ful stethoscopic examination, was a feature of the initial attack in 90
of these 161 patients.  With subsequent attacks, the valvulitis remained
unchanged or became worse and in some cases was accompanied by
cardiac enlargement, pericarditis, or congestive heart failure.

Valvular invelvement was not found in the initial rheumatic episodes
of 71 patients. With subsequent attacks, all but 10 of these patients
remained free of valvulitis and other symptoms of heart disease. Al
though 10 patients were found to have a significant diastolic murmur
at a subsequent attack, the investigators speculate that i at feast 8 of
these 10 patients, the murmur was present but not recognized at the
first attack

*“The results suggest that the rheumatic host has a specific and per-
sistent susceptibility (o get or to avoid valvular mvolvement I it docs
not occur with the first attack, it does not occur (with dubrous excep-
tions) in the subsequent attacks. In most cases in which rheumatic
heart discase develops, the valvular involvement is manifested in the
very first attack,” fude Drs F and Spagnuol

Their findings, which should be of considerable interest to the parents
of rheumatic chiidren, may enable a reduction in the duration of theu-
matic fever prophylaxis for valvulitis-free patents However, “Pro-
phylavis should not be stopped 1n tlus group without careful auscultatory
confirmation of cardiac status and unul further studies confirm the
present conclustons,” state the scientists

Lipids Play Major Role in Protein Synthesis, NHI
Studies Suggest

Ewvidence for a major role of sntracellular lipids 1n protein synthesis
has been gained from studies by Dr Richard Hendler of the NHI
Laboratory of Cellutar Physiology and Metabohsm  He reported these
findings at the Federation Meetings

In the search for the intermediate through which the stored genetic
master plans for each protein molds and binds its amino acid struc-
tural units into the finished lecule, protein cl in many coun-
tries are concentrating on varants of the nucleic acids, DNA and RNA
Genetic DNA, 1n the nucleus of the ccll, is widely regarded as the
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tusing alburin and glucose, Dr. Vaughan found ‘*;“‘ “;‘;‘e“’t"}‘.’;‘i’c‘;’;
wlation of UFA release was ncrnmp;&\mtt:‘ h‘y; ;:scc“:::s:ivh“vp

ssue and by ste up phosphor, >
b’;!‘:::;;;z“r:l:sz is an egf;:‘nc \\h'ld:\ breaks down gl)Acogcni the fon’:
i which cathobydrates are stored in the body, to yield glucose, ;‘x
nporiant efergy source. In the fiver, the resulting glucose can
celeased into the blood by action of the enzyme phosphatase How-
ever, the phosphatase is not present in adipose lisuc: 0 that the small
amounts of glucose. resulting from phosphorylase activity must be usicd
Tocally, ether as a souree of energy or for conversion into fatty acids
and trigfycendes i

The fact that all four hormanes stepped up phosphorylase activity
at the same time that they sumulated UFA release suggested that the
hotmones might control UFA release by a common mechanism, P!ms-
phorylase is not the common denominator, however, since previous
work at this laboratory had shown that serotomin, a hormone which
mereased phosphorylase activity, did not sumulate UFA release.

But the mcreased phosphorylase actinty produced by ACTH in
adrenal pssue and by eptnephrine and glucagon n liver does have a
common denominator-~cyehic 3.5 adenylic monophosphoric aaid.  The
hormones have been shown by others fo stimulate the accumulation of
this compound, which n turn increases active phosphorylase It 1s
probable that the compound may play a similar role in adipose tisue
m the intact animal, even though the compound produced no demon-
strable effects on phosphorylase 1 the tn rutro studies

It 15 also possible that 3,5 AMP may play a role in hormone-stump-
hated UFA release, perhaps by affecting reactions 1n addition to that
producing increased phasphorylase

These findings were reported at the meeung of the American Saciety
of Riologteal Chermists.

detive fon Transport in Red Cell Ghost Powered
by ATP

Stadies by Dr Joseph Hoftman, of the NHI Laboratory of Kadney
and Electrobyte Metabohism, have shown that adenosine inphosphate,
2 compound har powers many of the bods's energy ~consurmng proc’-
:;ts‘ 15 also the direct energy source for active 1gn transport 1n the red

ood cell  His findings were reported at the Federation Meenngs

Active 1on transpott 1 the >,

Process whereby the celt s
selecavely transport el ly charged b 2 serom e o

x (1ons) across the cel
r:\cmbrant against opposiag electrachemical forces 1 this process, ‘;h’:
{on pump mamtains normal electrolyte batance within the oc;l Iy
g ATP generated by eel) metabolism to offset the loss of 1 -
the cell membrane by passive diffusion o aeross




immediate objective of interpreting some of the properties of myosin
on the basis of its molecular structure, and is ultimately aimed at un-
derstanding its role in the contraction of muscle.

Like other proteins the myosin molecule is made of amino acd groups,
bound together as links in the long chains which constitute its primary
structure  Although myosin is known to be a comparatively long stens
der molecule (1600 x 22 Angstrom units), it has not been hnown how
many polypeptide chains are held together by secondary bonds to form
the molecule and, if more than one chain, whether or not they differ
from one anather.

Drs. W. Wayne Kielley and William F. Harrington, in the NHU
Laboratory of Cellular Physiology, have approached this problem us-
ing guanidine hydrochloride to break the secondary bonds holding the
chains together, while Jeaving intact the primary bands holding together
the polypeptide hinks of each chain.

Examining the products of this dissaciating process by sedunentation
in the ultraceatrifuge, together with observations of their diffusion rates,
viscosities, optical rotatton properties, and other data, the wnvestigators
have concluded that the myosin molecule consists of three identical poly-
peptide chains, each wound imto a tight helical coil, the three chains
themselves being wound together in the form of a long rope.

These findings were published in Brack et Buoph Acta (#1:
401421},

Nature of Hormone Control Quer Fatty Acid
Release Explored by NHI Studies

Recent studies at the Nanonal Heart Institute have eaplored the
mechanisms whereby fatty acids are stored in the body's fat depots a3
tnglycerides (neutral fat) or are released from these depots as unesters
fied fatey acsds {UFA) to meet the body’s energy requrements The
studies sought to clanfy the mechanism or mechamsms by which fous
hormones—epinephrine, norepiephrine, ACTH, and glucagan—stunu-
late UFA release from adipose tissue

Triglycendes, the form in which most fats are stored in the body,
are neutral esters formed by the t of three molecules of
fatty acd with enc molecule of glycerot  The wriglyeenide can in urm
be broken down to yield threc molecules of UFA, an unportant meta.
bohe fuel during the fasting state  The latter process 15 known to be
subject to a number of hormonal controls.

Secking to clanfy the nature of these hormonal controls, Dr, Mnfr)m
Vaughan, of the Labaratory of Cellular Physiology and Metabolism,
studied the effects en adipase tissue of four hormones shown by oth.cn
¢ the release of UFA epinephrine, norepinephrine, ACTH,
dig tssue bated i a i con-

ta stimulal
and glucagon  Using rat
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Presumably because one jon cannot replace the metabolic functions
of another, the cell must maintain the proper concentrations of the
proper ions both for the regulation of its volume and for its metabolic
operations. This would be impossible but for the delicate balance
struck between passive loss on the one hand and active transport on
the other.

Previous work on intact red blood cells by Dr. E. T. Dunham, for-
merly of the same laboratory, had indicated that ATP might be the
fuel for the ion pump. In studies following this lcad, Dr. Hoffman
used red cell “ghosts” whose normal contents had been considerably
reduced by hemolysis.  The ghosts not only retamned the membrane
characteristics of the intact cell, but could also be reconstituted con-
taining known substances whose metabolism could subscquenty be
observed without the interference that might result from other metabo-
lites and metabolic processes in the intact cell.

Dr. Hoffman’s studies showed that ATP was the specific fuel for the
ion pump in the ghost system; however, if no ATP was incorporated
into the ghost, the pump would still work (though less cfficiently) if
other substances that would generate ATP were mcorporated. These
findings suggest that the ion pump requires the presence of an enzyme
(an ATPase) in order to use ATP. Such an enzyme has been char-
acterized in membranes isolated from red blood cells by Dr. R L. Post
of Vanderbilt, and appears to possess the same activation charactenistics
as does active ion transport 1n both red cells and other ghosts. Thus
the evidence is strong that the ton pump erther & an ATPase, or else
has an ATPase as an intimate component.

Protein and Fat Fractions of Lipoprotein
Molecule Provided by Liver

Scientists at NHI have found that the Iner, previously shown to be
the source of the lipid portion of lipoprotems, 1s also the source of the
proten of this complex molecule, the form n which fats are trans-
ported in the blood Experiments conducted by Drs. Charles Radding
and Daniel Steinberg, of the Laboratory of Celiular Physiology and
Metabolism, have demonstrated that rat liver shees, wcubated w tutro,
synthesize and sccrete high-density hipoproteins identical with those
found in normal rat serum. Therr findings are reported in The Journal
of Chmcal Investigation

The liver shces were incubated 1n rat serum with a complete mix-
ture of amino acids labeled with carbon-14  After incubation periods
ranging up to four hours, the shces were removed and samples of the
media ultracentrifuged to separate the hpoprotem fractons  These
were then analyzed by the “fingerprint” technique

\When broken down by the proteolytic enzymes trypsin or chymo-
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felds ‘ it ude degradation
trypem, each proten yields its dmm g\\m}mct:m:xi :;pwp”m fd daen
products, These can bc.spol(.: on‘ ter papel e hart.
\ertical axis by & ding paper < ‘ phy, then " the b
ontal asis by ¢ ple 1o forin a char; e peptide pn{ .
When this pattern is developed by miphydrin staining, the msult s a
disunetne “Ragerprint” which identfies the protein.

The mnbydnn Gngerprings of high-densuty lipoprotcins from dfe m-r
cubation medwm were tompared with fingeeprints of lipoprutcins o
the ame densty class from normal rat serum and found @ be identi-
cal. Autoradiograms {made by placing the meda ﬁngcr{xrml strips in
contact with Xeray film for i-2 months, then dc\dopmg' the film)
showed the presence of radioacinity in all of the ninhydrin spots of
the fingerprint.

“These comparisons showed that the hpoproteins nthesized by the
Iner shees weve wdentica) 1o those of normal serum, and, snce labeled
ammo acds had been incorporated into all of the newly synthesized

lpoproteany, thas the lher was the source of the protein as welt as the
hipd portiens of those Lipoproteins

To determane whesher she sate of hpoproten synthesis 1 affected by
the 7ate of cholesterol synthess, the scientists pretseated rats to speed
up or slow down thar cholesterol production  Liver slices from thewe
gy were then meukated with acerate (3 cholesterol precursar) and an
amne acid, both tagged with radioactvaty so that the rates of cho-
festerel and hpoproten synthesis could be measured simuitancously

Lipoprotein synthess was not noticeably affected esen by wide vana-
tians in the vate of chotesterol synthesis w these expenments, which
suggested that the two rates were ndependent of one anothes  Ths
was not proved conclusively, however, because of the posstbility that
enaugh cholesterol tght already have been formed 1 the tssue ber
fore ncubation was begun 1o support normal rates of hpopratewn sya-
thess duning the short pesiod of expenmental olseration, but not
orver extended pertads

Other expenments showed that Wrer slices from sephrotc rats myne

thesized both Lipopratems and other serum protems more rapudly than
did those Trom normal rats

oo o This sugeests that overproduction of
rotens mav an amportant factor 16 the hyperd:
ot S yperthpemia of

Observe Accelerated Drug Metabolism in
Pretreated Rats
Pretreating sats with a sanety of drugs has been found by NHI
~metatolizing
i the ey, thuy decreasing the duration of drug acgu:;?xzzr:“(chz!m‘
derateon Pracesdings (19 350) by
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Presumably because one fon cannot replace the metabolic function:
of another, the cell must maintain the proper concentrations of the
proper ions both for the regulation of its volume and for its metabolic
operations. This would be impossible but for the delicate balance
struck between passive loss on the one hand and actise transport on
the other.

Previous work on intact red blood cells by Dr. E. T. Dunham, for-
merly of the same laboratory, had indicated that ATP might be the
fuel for the ion pump. In studies following this lead, Dr. Hoffman
used red cell “ghosts” whose normal contents had been considerably
reduced by hemolysis. The ghosts not only retained the membrane
characteristics of the intact cell, but could also be reconstituted con-
taining known substances whose metabolism could subsequently be
observed without the interference that nught result from other metabo-
lites and metabolic processes in the intact cell.

Dr, Hoffman’s studies showed that ATP was the specific fue! for the
ion pump in the ghost system, however, if no ATP was incorporated
mto the ghost, the pump would still work (though less efficiently) if
other substances that would gencrate ATP were incorporated, These
findings suggest that the ion pump requires the presence of an cazyve
(an ATPase) in order to use ATP. Such an enzyme has been char-
acterized in membrancs isolated from red blood cells by Dr. R. L. Post
of Vanderbilt, and appears to possess the same activation characterisucs
as does active 1on transport in bath red cells and other ghosts.  Thus
the evidence is strong that the ion pump either is an ATPase, or elsc
has an ATPase as an intimate component.

Protein and Fat Fractions of Lipoprotein
Molecule Provided by Liver

Scientists at NHI have found that the hiver, previously shown to be
the source of the lipid portion of lipoprotems, 1s also the source of the
protemn of thuis complex molecule, the form m which fats are trans-
ported in the blood Experuments conducted by Drs Charles Radding
and Daniel Steinberg, of the Laboratory of Cellular Physiology and
Metabol have d rated that rat hiver shces, incubated n tilre,
synthesize and secrete mgh-density lipoproteins identical with those
found in normal rat serum. Therr findings are reported m The Journal
of Climcal Investigation

The liver slices were incubated 1n rat serum with a complete M-
ture of amino acids labeled with carbon-14  After incubation periods
ranging up to four hours, the slices were removed and samples f)( the
media ultracentrifuged to separate the hpoprotem fractions. These
were then analyzed by the “fingerpnnt” techmque,

When broken down by the proteolytic enzymics trypsin or chymo-
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acid (aspirn} 10 presenting rcsld)u:\\ r:\cum;\ucchta:'t d:sc“aic. Th.e
NHI grant-aided studies were by the Com g
Fever Study Group which consists of 12 m\cshg:\lm;s in Child o
diac Senvices of 8 hospitals. 4 in New \'ﬁ.rk Cl}‘l. 2 in Baltimore, “'l" »
1 each in Boston and Cleseland The lnestigators, cocr.dm:nrd y
Dt A G Ruttner of New York Uniw.rs’ny—Bcllc\ue Medical \C;c;(cr.
report their combuned findings in the Vaw England journal of Mediane
(262 895-902). . . !

Their findings are simular 10 1hose of an earlier cooperative study
of aspuin \s steroid therapy, sponsored jomly by \ht Rescarch Coun-
ot of Great Bitain and the American Heart Association. In the pres-
ent study, however, steroids were ghven in larger doses and over a
langer period of time. . .

Admitted o the study were 57 patients who met the following cri-
teria, (1) they were 12 years of age or younger, {2) had suffered their
first attack of rheumatic fever not more than 28 days prestousty, and
(3) had moderate to severe carditis as evidenced by pericardial rub or
eflusion, cardiac enlargement, congestne heart falure, and/or signifi-
cant heart murmurs  About half of these patients received \arge daly
doses of prednisone which totafled 3 grams over a 12-wech treatment
pened, the remaining patents were gnen doses of acenylsalicylic acd
sufficient to mamtam blood levels at 25 to 35 mg./100 ¢c, also for a
12Z-week period. Three weeks after termination of therapy and again
1 year later all patients were re-examined and the incidence of re-
sdual heart disease in each group compared

The study group found that both pred and aspinin ¢ ]
acute rheumatic symptoms in most patients, and, during the ensuing
year, all patents d free of rh T . Of those
patients asadable for study at the end of the year, 12 mn the
P‘Fd“’”"c group and 16 1n the aspinn group recovered completely
with no signs of residual rheumatic heart disease, whercas 16 predni-
sone and 7 aspuin-treated patients had residual heart discase at this

tme Of 3 pauents onginally allocated to the aspinn group but later
switched to pred 1 recovered il

4
and 2 were left with
tesidual heart disease 3

Thus, “large doses of predmisone given for 12 weeks were hot found

to be supenor to acetylsalicyhic acid in preventing residual rheumatic

heart disease,” conclude the smestigators.  “The chief action of both

predmisone and sahieylates appears 1o be to suppress the inflammatory

:;acnan caused by this disease  In many patients, however, even if
¢ acute symptoms are promptly and well controll,

s not prevented,” they state rolled cardac dumage
[In view of these findings, all but one of the nsestigators felt the nisk

of prolonged steroid therapy was unwarranted, although no seré

effects of prednisone were noted TR seriaus side
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Drs. A, H. Conney, 1. A. Michaelson, and J. J. Burns of the NHI's
Laboratory of Chemical Pharmacology. This laboratory is conducting
a broad program of basic studies anned at elucidating the factors 1eg.
ulauing duration of drug action. Previous studies in this laboratory
had shown that special enzyme systems in liver microsomes, tiny par-
ticles in liver cells, inactivate many drugs as well as other compounds
foreign to the body by converting them into compounds which the
kidney can eacrete.

In the currently reported studies, Dr. Conney and co-worhers inves-
tigated the ability of microsomal enzyme systems in rat livers to me-
tabolize several commonly used drugs following repeated doses of the
same or another drug  Rats were pretreated for four days and their
livers incubated with test drugs to determine microsomal enzyme ac-
twvity. The scientists also tested enzyme activity in live, pretreated
rats by measuring the duration of action of test drugs  Drugs used in
the study included barbiturates, muscle relaxing drugs, analgesics, anti-
rheumatic agents, a carcinogenic hydrocarbon, and an anthistamine.

Results of the Jiver incubation studies showed that pretreatment with
phenobarbital, barbital, phenylbutazone, orphanedrine, or aminopyrine
caused “several-fold increases” in the ability of liver microsomes to
metabolize hexobarbital, zoxazolamune, phenylbutazone, and amino-
pyrine, report the muestizgators They obtained evidence of accelerated
drug metabolism i living, pretreated rats by demonstrating a shortened
duration of action of hexobarbital, zoxazolamine, meprobamate, and
carisopradel in animals that had received repeated doses of these
drugs.

In other i vitro studies, the tnvestigators observed that pretreatment
with the hydrocarbon, 3,4-benzpyrene, sttmulated the microsomal en-
zyme system that metabolizes zoxazolamine, but not the hevobarbital-
metabolizing system. “In accord with thus, 3, -benzpyrene administra-
tion shortens the duration of zoxazolamine paralysis {rom 730 nunuies
to 17 minutes but does not shorten the duration of hesobarbital hyp-
nosis.” they report  Intercsungly, the duration of action of both
zoxazolamine and hexobarbital was shortened 1 rats pretreated with
the anuhistaminic drug, chlorcyclizine

“The findings that pretreatment of animals with one drug can speed
up the metabohism of the same or another drug may be of consider-
able importance when evaluating the pharmacological actmaty of
drugs that are given repeatedly, erther alone or in combination,” stated
the Heart Insutute scientists

Prednisone-Aspirin Equally Effective in Precenting
Rlieumatic Heart Damage
Cooperative climcal studies have shown that large doses of the ster-
oid, predmisone, are nhot superior to therapeutic doses of acetylsalicy e
T
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aad (aspinn) m preyenung rcsidJuaI r)hcumaticch:a:'l d:sc‘LaLsc. Thc
NHI grant-aided studics were | by the e s Gare
Fener Study Group which consists of 12 insestigators ildeert "
dac Services of § haspitals: 4 1m0 New York City, 2 in Balm.norc, an
§ each 1 Boston and Clereland The investigators, C"“‘:dm““d by
Dr. A. G Kutner of New York University-Bellevue Aedical Center,
veport their combined findings 1 the New England Journal of Mediane
(282 895-902). ) .

Therr findings are similar to those of an earlier cooperalive study
of aspin vs steroid therapy, sponsored joutly by the Research Coun-
al of Great Britain and the American Heart Association. 1n the pres-
ent study, howerer, steroids were given in larger doses and over a
longer penod of nme. .

Admitted to the study were 57 patients who met the following eri-
teria. (1) they were 12 yeats of age or younger, (2) had suffered thair
firt attack of theumatic fever not more than 28 days previously, and
(3) had moderate ta severe cardius as evidenced by pericardial rub or
effusion, cardiac enlargement, congestne heart failure, and/or sigmfi-
cant heart murmurs.  About half of these patients receined large daily
doses of prednisone which totalled 3 grams over 2 12-wech wreatment
pened, the remaining patients were gien doses of acetylsalicyhe acd
suffictent to maintan blood levels at 25 to 35 mg /100 cc.. also for a
12-weck perod  Three weeks after terminanon of therapy and again
¥ year later all pauents were re-examined and the madence of re-
sdual heart disease in each group compared.

The study group found that both predsisane and aspinn controlled
acute sheumatic symptoms 1 most patents, and, during the enswing
year, A patients ined free of rh ¥ Of those
patents availlable for study at the end of the year, 12 i the
i:::n;?nc gnj;p and 16 wn the aspinin group recovered completely
one and&?‘; y nr:s;dual ;hcumanc heart disease, whereas 16 predni-
me O3 :“m;sl'tatt Ea'llt;ll\s had readual heart disease at this
soitched 10 ‘;reanmi:g‘ri:l;c“;w to the aspinn group but later
resduah hoast dseny s fed completely and 2 were left with
w]:'f‘;p::;i‘\d“m of predmsane given for 12 weeks were not found
heae o o avetylsabeyhie acid in preventing residual rheumatic

»" conclude the sovesugators  “The chief action of both
oredmsone and salicylates 2ppears (o be to su; he infl

Teaction caused by this disease In ppress the inflammatory
¢ acute many patients, however, even if

on SYmptoms ate promptly and well controlled, cardiac d
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Drs. A. H. Conney, 1. A. Michaelson, and J. J. Burns of the NHI's
Laboratory of Chemical Pharmacology. This laboratory is conducting
a broad program of basic studies aimed at elucidating the factors reg-
ulating duration of drug action, Previous studies in thus laboratory
had shown that special enzyme systems in hver microsomes, tiny par-
ticles in liver cells, inactivate many drugs as well as other compounds
foreign to the body by converung them into compounds which the
kidney can excrete.

In the currently reported studies, Dr. Conney and co-worhers inves-
tigated the ability of microsomal enzyme systems in rat hvers to me-
tabolize several commonly used drugs following repeated dases of the
same or another drug. Rats were pretreated for four days and their
livers incubated with test drugs to determine microsomal enzyme ac-
tivity. The scientists also tested enzyme activity in live, pretreated
rats by measuring the duration of action of test drugs. Drugs used n
the study included barbiturates, muscle relaxing drugs, analgesics, anti-
rheumatic agents, a carcinogenic hydrocarbon, and an antihistamine.

Results of the liver incubation studies showed that pretreatment with
phenobarbital, barbital, phenylb , ofphanedrine, or aminopyrine
caused “several-fold increases” in the ability of liver microsomes to
metabolize hexobarbital, zoxazolamine, phenylbutazone, and amino-
pyrine, report the investigators  They obtained evidence of accelerated
drug metabohsm 1n living, pretreated rats by demonstrating a shortened
duration of action of hexobarbital, zoxazolamine, meprobamate, and
cansoprodol in ansmals that had received repeated doses of these
drugs

In other i vitro studies, the investigators observed that pretreatment
with the hydrocarbon, 3,4-benzpyrene, sumulated the mrcresomal en-
zyme system that metabolizes zoxazolamne, but not the hexobarbital-
metabohzing system  “In accord with this, 3,4-benzpyrene admmistra-
uon shortens the duration of zoxazolamine paralysis from 730 minutes
1o 17 minutes but does not shorten the duration of hexobarbital hyp-
nosis,” they report Interesungly, the duraton of action of both
zorazolamine and hexobarbital was shortened in rats pretreated with
the anthistanunic drug, chlorcychzine.

“The findings that pretreatment of animals with one drug can specd
up the metabolism of the same or another drug may be of consider-
able importance when evaluating the pharmacclogical acuvity of
drugs that are given repeatedly, eiher alone or m combmation,” stated
the Heart Institute scientists

Prednisone-Aspirin Equally Effective in Preventing
Rhienmatic Heart Damage
Cooperative clinical studies have shown that large doses of the ster-
oid, prednisone, are not superior to therapeutic doses of acetylsalicylic
> s
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spmn) i preventing residual sheumatic \\ear} duease. T '

?\'r:lil gr::i:vagd:d 5udis were cnnduclcd. by ll.xc Conlbuad. ) ghu'mga“f
Ferer Study Group which consists of 12 inestigators in hildren s fd
dhac Sernices of 8 hospitals' 4 n New York Cuty, 2 in Baltimore, an

1 each in Boston and Cleveland, The inuestigators, cwr.dxm\ud by
Dr. A G. Kunner of New Yotk University-Bellevue Medical Center,
report their combined findings 1 the New England Journal of Mediane
(262 895-902). ,

Ther findings are similar 1o these of an carlier cooperative study
of aspinn \s, stesoid therapy, sponsorcd jointly by the Research Couns
ol of Great Bratain and the Amencan Heart Association In the pres-
et study, howerer, steroids were gnen in farger daoses and over &
fonger period of ume, .

Admitted 10 the study were 57 pauents who met the following cri-
tena: (1) they were 12 years of age o1 younger, (2) had suffered thew
first attack of cheumatic fever not more than 28 days prevwously, and
(3) had moderate to severe cardutis as evidenced by pericardial rub or
effustan, cardiac enlargement, congestive heart falure, and/or sigmbi-
cant heart murmurs  About hatf of these patients recehved large daily
doses of preduisone which totalled 3 grams over a 12-week treatment
period, the remaining patiems were given doses of acetylsabieylic acid
sufficient to mamntam blood levels at 25 to 35 mg /100 cc., abso for o
12-weeh penod.  Three weels after termination of therapy and agan
1 year later all patients were re-examined and the incidence of re-
sidual heary disease 1n cach group compared

The study group found that both pred and asprrin c tled
acute theumatc symptoms 1n most patients, and, during the ensuing
year, all pauents d free of rh Of those
pauents avastable for study at the end of the year, 12 in the
prednisone group and 16 in the aspinn group recorered completely
with no signs of residual rheumatic heart discase, whereas 16 predni.

sone and 7 aspitn-treated patients had residual heart disease at this
ume  Of 3 pauents orj

iginally allocated to the aspirn group but later
switched to prednisone, 1 recovered i d 2
rasidual heart discase pasy e e et v
Thus,

lacge doses of prednisone given for 12 wecks were not found

l; be sup:nur"lu acetylealicyhie acid m prevenung residual rheumatic
::;l disease,” conclude the mvestigators  “The chief action of both
Euc:mmc and sahcylm:s‘appcan to be to suppress the inflammatory
rea a:;::u:d by this disease. In many patients, however, even of
! s mptoms are promptly and well controlled, cardiac dam:

is ;\ol prevented.” they state ) e

D yview
o prul:ngcadi :chr:l:r:::r\gx, afl but one of the investigators fel the risk
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