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UNH'ERSITY OF MINNESOTA MEDICAL SCHOOL
CALENDAR OF EVENTS

March 13 - 19, 1949

Sunday, ~Jarch 13

9:0D •. 10:30 Surgery Grand Rounds; Stat j.on 22, U. H.

10:30 .. 11:00 Surgi cal TOljic; Rra. M-I09, U. H.

Monday, March 14

8:00 - Fracture Rounds; A. A. Zierold and Staff; Ward A, Minneapolis General
Hospital.

I
i
~

9:00 - 9:50 Roentgenology-Medicine Conference; L. G. Rigler, C. J. Watson and
Staff; Todd Amphitheater) U. H.

9:00 - 10:50 Obstetrics and Gynecology Conference; J. L. McKelvey and Staff;
M-I09, U. H.

10:00 - 12:00 NeuroloGY Rounds; A. B. Baker and ftaff; Station 50, U. H.

11:00 - 11:50 Roentgenology-MGd:l.cine Conference; Staff; Veterans Hospital.

11:00 - 12:00 Crmcer Clinic; K. Stenstrom and A. Krernen; Eustis Amphitheater, U. H.

12:00 - 1:00 PhysioloesY Seminar; The Reduction of the flasma Potassium Level by
Vivodialysis and Its Restoration in Non·-Visceral Regions; Francis J.
StutzFBn; 214 M. H.

12:15 - 1:20 Obstetrics and G;ynecology Journal Club; Staff Dining Room, U. H.

12:30 1:20 Pathology Seminar; Hemorrhagic Disease in the Newborn, EvelJ'n T.
Hartrr.an; 104 I. A.

12:30 - 1:30 Surgery lroblem Case Conference; A. A. Zierold, C. Dennis and Staff;
Small Class Room, Minneapolis General Hospital.

1:30 - 2:30 Surgery Grand Rounds; A. A. Zierold, C. Dennis and Staff; Minneafolis
General Rospi tal.

1:30 - 2:30 Pediatric-Neurological Rounds; R. Jensen, A. B. Baker and Staff; U. H.

*4:00 - 6:00 Kellogg Lecbre.; 'The .r'roblem of Chronic Brucellosis; Wesley W. Spink;
rowe11 Ha11 .A1111)h.

* Indicates special meetil1es. All other meetings occur regularly each week at the
same time on the same day. Meeting place rrBy vary fr()m weel, to week for some
conference s •
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4:00 - Pedia tric Seminar; A Discussjon of PsycholC(~,ical Tests Used. for the
Evaluation of Brain Inj'J.r.l; MJS8 Audre.}' Arkola; 6th Floor, Child
Psychiatry, U. H.
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5:00 - 5:50 Clinical Medical Pathologic Conference; Todd Amphitheater, U. H.

5:00 - 6:00 Urology-Roentgenology Conference; D. Creevy and H. M. Stauffer and
Staffs; M-109, U. H.

*8:00 p.m. Clinical Research Club; Morphologic Comparison of the Pancreatic
Changes in Experimental and H~.ur.an Diabetes, Carl 1,. Petcr20ll; Muco­
protein and Eyaluronidiase Inhibitor Studies in Healthy and Diseased
Children, Robert A. Good, Vincent C. Kelley and David Glick; Eustis
Amph., U. H.

)
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~esday, March 15

8:30 - 10:20 Surgery Reading Conference; Small Conferenco Room, Bldg. I, Veterans
Hospi tal.

9:00 - 9:50 Roentgenology Pediatric Conference; L. G. Rigler, 1. McQ,ltarrie and
Staff; Todd Amphitheater, U. H.

10:30 - 11:50 Surgical Patr.ological ~,onference; Lyle Hay and Robert Hebbel;
Veterans Hoeri taL

12:30 - Pediatric-Surgery Rounds; Ste. l, Minneapolis General Hospital;
Drs. Bosrra, Wyatt, ChisDolm, McNelson and Dennis.

12:30 - 1:20 Pathology Conference; Autopsies; Fathology Staff; 102 I. A.

::no - 2:30 X-ray Surbery Conference; Auditorium, Ancker Hospital.

2: 00 - 2: 50 Dermatology and S.irr-,ilology Conference; H. E. Michelson and Staff;
Bldg. III, Veter::rn Hospi tal.

*2:00 - 4:0() Kellogg lecture; The laboratory Diagnosi21 of Virus Diseases; Jerome
T. Syverton; Todd Amphitheater, U. H.

3:15 - 4:20 Gynecoloey Chart Conference; J. L. McKelvey and Staff; Station 54,
U. H.

3:30 - 4:20 Clinical Pathological Conference; Staff; Veterans Hospital.

4:00 - 5:00 Pediatric Rounds on Wards; 1. McCuarrie and Sta:::"f; U. H.

5:00 - 5:50 Urology-Pathological Conference; C. D. Creevy and Staff; ~odd

Amphitheater, U. S.

5:00 - 6:00 X-ray Conference; Dr. Curtis Messa, st. Cloud; Powell Hall Amphi­
theater.

Wednesday, March 16

8:00 - 8:50 Surgery Journal Club; O. R. Wangensteen and Staff; M-515, U. R.

8:30 - 9:30 Clinico-Pathological Conference; Auditorium, Ancker Hospital.

8:30 - 10:00 Orthopedic-Roentgenolo[ic Conference; Edward T. Evans; Room lAW,
Veterans Hospital.
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8:30 - 12:00 Neurology Rehabilitation and Case Conference; A. B. Baker and Joe R.
Brown; Veterans Hospital.

11:00 - 12:CO Pathology-Medicine-3urgerJ Con~eronce; O. H. Wangensteen, C. J.
Watson and 3taff; ~odd Amphitheater, U. H.

3:30 - 4:30 Journal Clu1;l; Surgery Office, AT-ckor Hosrcital.

4:00 - 5:00 Infec-:;io1J.s Disease Rounds; Medical Conference Room, Veterans Adm.
'I Eosrcital.
J

Th'Jrsday, March 17

8:15 - 9:00 ?oen-:;genology-Surgical-Fathology Conference; Craig Freeman and H. M.
Stauffer; M-IJ9, U. H.

8 :30 - 10:20 0urgery Grand Rounds; L,yle Ha;y e.nd Staff; Veternns Hospital.

9 :00 - 9: 50 Medicine Case Presentation; C. J. Watson and Staff; M-I09, U. H.

10:00 - 11:50 Medicine Ward Ro~nds; C. J. Watson and Staff; E-221, U. H.

10:30 - 11:50 Surgery-Radiology Conference; Daniel Fir~~ and 10 10 Hay; Veterans
Hospi tal.

11:00 - 11:50 Urology Semir~r; ~ec~nique of Biopsy of the Liver; Fred Hoffbauor;
E-I01, U. H.

11:00 - 12:CJO Cancer Clinic; K. Stenstrom and A. Kromen; 'I'odd Amphitheater, U. H.

11:30 - 12:30 Clinjcal Patholo53' ConferenCE;; Steven Barron, C. Dennis, C':reorge Fahr,
A. V. Stoessel" and Staffs; Largo Class Room, Minneapolis General
Hospital.

1:00 - 1:50 Fracture Conferenco; A. A. Zierold and Staff; Minneapolis General
Hospital.

2: 00 - 3: 00 Errors Conference; A. A. Zierold, C. Dennis and Staff; large Class
Room, Minnea]:olis General Hospital.

4:30 - 5:20 Orchthalmology Ward Rounds; Erling W. Hansen and Staff; E-534, U. H.

5:00 - 6:00 X-ray Sen:inar; Review of 3-:;1'. Exporience of Carcinorr.a of the Lung
at Veterans Hospital; B. J. O'Lougtlin; Todd ~liphitheat8r, U. H.

;! Friday, March 18

8:30 - 10:00 Neurolo~y Grand Rounds; A. B. Baker and Staff; Station 50, U. H.

?:OO - 9:50 Medicine Grand Rounds; C. J. Watson and Staff; Todd Amphitheater,
U. H.

l,,
I

10:00 - 11:50 Medicine Ward Roundsj C. J. Watson and Staff; E-221, U. H.

10:30 - 11:20 Medicine Grand Rounds; Staff; Veterans Hospital.
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t1 10:30 - 11:50 Otolaryngology Case Studies; L. R. Boies and Staff; Out-Patient
Department, U. H.

11:00 - 12:00 Surgery-Pediatric Conference; C. Dernis, O. S. Wyatt, A. V. 3toesser
and Staffs; Minneapolis General Hospital.

11:30 - 12:50 University of Minnesota Hospitals General ~taff Meeting; Treatment
of Hay Fever in the Adult; J. S. Blumenthal; Powell Hall Amphitheater

12:00 - 1:00 Surgery Clinical Pathological Conference; Clarence Dennis and Staff;
L~rge Classroom, Minneapolis General Hospital.

1:00 - 1:50 De~Btology and Syphilology; Present~tion of Selected Cases of the
Week; H. E. Michelson and Staff; W-312, U. H.

1:00 - 3:00 Pathology-Surgery Conference; Auditorium, Ancker Hospital.

1:00 - 2:50 Neurosurgery-Roentgenology Conference; W. T. Peyton, Harold 0.
Peterson and Staff; Todd Amphitheater, U. H.

4:00 - 5:00 Electrocardiographic Conference; George N. Aagaard; 106 Temp. Bldg.,
Hospital Court, U. H.

Sa turday, Harch 19

7:45·· 8:51") Orthopedics Conference; 'Wallace H. Cole and Staff; Station 20, U. H.

8:30 - 9:30 Surgery Conference; Auditorium, Ancker HJspital.

8:00 - J:OO Pediatric Psychiatric Rounds; Reynold Jensen; 6th Floor, West Wing,
U. H.

8:00 - 9:00 Surgery Literature Conference; Clarence Dennis and Staff; Minneapolis
General Hospital, S~Bll Classroom.

9:00 - (;50 Medicine Case Presentation; C. J. Watson and Staff; E-10l, U, H.

9:00 .. 10:30 Pediatric Grand. Rounds; 1. McQuarrie and Staff; E'J.stis Amphitheater,
U. H.

9:00 - 11:30 Surgery-Roentgenology Conference; Todd Amphitheater, U. H.

9:00 - 12:00 Neurology Conference; Powell Hall Amphitheater.

10:00 - 11:50 Medicine Ward Rounds; C. J. Watson and Staff; E-221, U. H.

10:00 - 12:50 Obstetrics and Gynecology Grand Rounds; J. L. McKelvey and Staff;
Station 44, U H.
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II. SOME PRELIMINARY FINDINGS FROM THE
RESEARCH PROGRAM ON CARDIOVASCUlAR
DEGENERATION AT THE IABORATORY
OF PHYSIOLOGICAL HYGIENE*

Ancel Keys

With some notable exceptions, the
large majority of cases of cardj.ovas­
cular disease present problems of
management rather than of cure. The
fact is that continued hypertension and
vascular sclerosis produce what at pres­
ent must be considered irreversible
chan~es and the great bulk of current
clinical practice consists in making ~le

best of a bad situation, not in tho ho_ e
of ~Bking it fundamentally better, but
in the effort to prevent it from ~et­

ting worse too rapidly. Clinical re·,
search along classical lines with such
cardiovascular pati8nts would seem to
have strictly limited possibilities. At
best we might hope for more exact dbe,­
nosis, for more objective evaluation of
the actual status, and for improvl,Flents
in supportive therapy. These worthy
objectives for research are now under
attack in scores of institutions.

It could be suggested that if rheu­
matic fever and endocarditis could be
controlled, and if surgery could be fur­
ther developed to correct physical ~B1­

fo~ations, then the remaining ~ajor

cardiovascular conditions merely would
reflect the inevitable aging process for
which we can never hope for more than
good management and support.

There are two objections to the ac­
ceptance of this conclusion. The first,
which is perhaps of no scientific impor­
tance, is the fact that these "remain­
ing" conditions comprise the cause of
something like half of all cardiovas­
cular deaths. The second is the fact
that hypertension, coronary occlusion,
and cerebrovascular accidents do not
intervene solely as the terminal stage
of the general disintegration of the
aged organism. The real problem is posed
by the fact that these distressing de··

velopments are very imperfectly related
to age and often enou~h intervene when,
otherwise, the physical and mental
abilities of the person are of greatest
USb to society. ObViously, to prevent
or delay the degenerative processf,s in
the cardiovascular system so that at
least they do not outspeGd those in the
other tissues of the body, is an objuc­
tive of the highest importance.

But how does one begin? Without
knOWing the why of these degenerative
developments:-rt is still possible to
ask, who? If it were known, for ex­
ample:-who would have coronaries and
hypertension an~ so on in the next year,
or the next ten years, one could at
least try to discover how these unfor­
tunates differ from their fellows not so
destined. But statistically, at least,
one can predict that a very significant
proportion of any sizeable group of
adults will have such developments and
tha t these-will come at different times
beginning at no very distant time from
the present. In other words, detailed
and continued study of' any sizeable num­
ber of men who are disease-free at the
outset, must automatically provide a con­
siderable gradation in eventual rate of
cardiovascular degeneration.

This is one facet of the phi10sophy
of the long-range research program at
the Laboratory of Physiological Hygiene.

* The research program discussed in this
paper is supported in part by the Re­
search Grants Division of the United
States Public Health Service, and, in
part, by the National Dairy Council, act­
ing on behalf of the American Dairy Asso­
cia tion. The Program is planned and oper­
ated by the Senior Staff of the labora­
tory of Physiological Hygiene including,
besides the author, Drs. Austin Henschel,
Ernst Simonson, Henry Longstreet Taylor,
Josef Brozek and Carleton B. Chapman.
Dr. Olaf Mickelsen, now with the United
States Public Health Service in Washing­
ton, took part in the planning and the
first year of work in this program.



Another major concept is embodie~ in
several facts, or convictions, that
will need little defense. In the first
place, it will be agreed that the di.f­
ferences between men which apl,ec.r in
the outcome of earlier or later degen­
eration ~o not begin with the recogni­
tion or appearance of the degenerative
changes. They must reside linplicitly
in the individuals before the event,
there to be operated on by the mode of
life of the individual so as to result
in, let u~ say, severe coronary s~lero­

sis at 40 years of age or relative free­
dom from this at 80. The predisease
differences may be well-ccnc0aled; cer­
tainly they are not now reco&nized as
such but they must exist. Perhaps they
are genetic, perhaps they h~ve arisen
from th8 ~ccidents and char2cteristics
of earlier life, but in any case they
must cast their shadows before, though
not necessarily at first in the form of
a gradual, direct development fl~m a
11ttle hypertension or a little sclero­
sis.

In the second place, individuals
differ in countless many ways in the
"normal" or pre-degenerative state and
many of these differences are 1'e1:.'1 tively
stable characteristics of the individuals.
The anatomy and the general mechani8ms
of the functional machinery 1T'.ay be much
the sa.me from:men to man but there are
quantitative differences which are
often much larger than the textbooks
indicate. I have no difficulty in re­
cogniZing my friend Dr. X from his D.p­
pearance, his voice, or even from his
handwriting. Such recognition proceeds
from a synthesis of many details which
may be combined in a single observation.
What is not so generally appreciated is
that, given the appropriate quantitative
data, I could just as surely recognize
him from the pattern of his hemoglobin
concentration, his electro-cardiogram,
the shape of his aorta, and th6 level
of cholesterol in his blood, even thou2h
all of these be what is considered
normal. Such characteristics together
are, in perhaps a more important sense
for disease prediction,· my friend Dr. X,
the person out of whom will come the
patient.
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The difficulty is that there are few
clues as to which characteristics, in
what combination, are important for the
present problem. What 'items, measured
now, will prove to be of possi~le 1Jre­
dictive valuo in rogard to eventuQl
cardiov3.8cular degenerCltion? At this
june t ure the bes t tha t rrny be done is
to select a few standard items, and to
develop good methods for more, which
seem to be directly or indirectly re­
lated to the cardiovascular system and
the manner in which it fulfills its
task of propelling and conducting the
blood. To these might be Qdded some
items which portray, quantitatively, the
body and its function as a whole. If
attention is confined to items for
which there are at present objective,
reliable, sensitive, qunntit;).tive,
methods, which are wi thin reason from
the standpoint of time nnd expense, this
list will D0 shorter than might be
thought at first. If the specification
wore fUY'ther addod that for each method
there must be at hand goed st:ltistical
norms, the list would shrink to include
littlo more tkn height-weight, hemo­
globin, c.nd basal metabolism -- and none
of these is perfect. Quantitative human
~iology is so little developed that there
are few acceptable norms nor will there
be great improvem~nt until the rudiments
of standardiz'1 tion and measurement are
more widely understood and ap~lied. In
other words, heving chosen the items and
their methods for study, there is a
major task, ~nd opportunity, of stand­
ardizu tion.

I Lave noted tbnt the future char­
act~ristics of the L~dividual must be
dependent on the present characteristics
and the continuing circl~stance8 which
openlte on them -- the mode of life, if
you will. This includes, I suppose, the
accidents or infection -- which do not
seem likely to b0 of high importance -­
and the habits of diet, of physical
actiVity, and of emotion. Infor~ntion

on all these points is included in the
research program at the laboratory of
Physiological Hygiene.

The basic plan of the central part of
the program, then, is to select neon·
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siderable nLunber of men who are disease­
free at the outset, and to study them
repeatedly over a long period of time
so as to characterize them as fully as
~ny be at the several stages along the
degenerativG path. The plan is frankly
empirical and, though not scorning
theoretical ar~lysis, is developed in
the conviction that at the present state
of knowled8~ a great deal of rigorously
standardized exploration is necessary.
Ideally, such a prog~4ffi should result
in showing how to predict the likelihood
of later cardiovascular disease and to
afford potent guidance in discovering
causal relations. At the worst, it
should provide much-needed standards
of normality and would eliminate some
items for major consideration in future
researches.

The argument here presented is worthy
of emphas:is, partly to mo.ke the research
progrrun undlJrs tandabIe, but IllD. inly be ...
cause some of the elements of ~uantita­

tive human biology which are involved
seem to be rarely considered in this or
in other conneotions. Some details of
the research work itself should give
point to the general thesis.

There are two main groups of sUbjects,
or volunteer "guinea pigs." Originally
we had about 200 young men, 17 to 24
years of age, and 320 older men, from
45 to 54 years old. All were supposedly
"nomal" at the start but the first
examination disclosed a few dis~ualify­

ing defects as well as a conSiderable
number of men who must be classed as not
completely "normal" in every respect.
There re~Bin 381 men who represent the
central ~roup of our normal s~bjects.

These men are not random samj;Jles of
mankind or even of the Twin Cities. In
the first place, the young men were
selected from the University population
and the older men from the ~Tin Citi~s

population of business and professional
men. Both grou:ps are made up of men
of the white-collar type, of more than
the average sense and reputation of
responsibility, and who are interested
and able to devote one day each year to
being "guinea pi8S." So far as can be
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seen, both younger and older groups are
samples of the same general population
and the older men represent the kind of
men into which the younger men will
develop in 25 to 30 years. They are,
then, fairly homogeneous and comparable
in several important respects.

In order to provide the desired range
of body types and eating habits within
this homogeneity, each age group is made
up of men selected to range frOm "thin"
to "fa til in fairly equal numbers. The
distribution of the normal subjects with
regard to relative body weight is sum­
marized in Tables 1 and 2.

Table 1

Younger (17-24 years) "guinea pigs."
Numbers of men in 5 groups accord­
ing tc ~lative obesity.

'*-

Class No. Relative Weight
Men Limits Mean

A 33 76.0-91.4 86.1
B 33 91.8-9'7.5 94.6
C 32 97.7-104.1 100·9
D 29 104.4-114.1 109.6
E 32 114.6-161.3 123.6

Total 159 76.0-161.3 102.7

Table 2---
Older (45-54 years) "guinea pigs. "
Numbers of men in 5 groups accord-
ing to relative obesity.

Class No. Rela tive Weight
Men Limits Mean

A 40 67.5-85.3 78.3
B 49 86.1-94~7 90.1
C 45 95.0-101.8 98.5
D 46 102.0-108.4 105.2
E 42 109.0-137.7 118.0

Total 222 67.5-137.7 98.6

The general arrangement is that each
of these men spends a day at the labora­
tory once a year where he undergoes a
battery of tests and measurements in the
basal fasting state as well as some



Table 3

Mean blood pressure, for the younger (y) and older (0)
men in the subgroups from very thin to very fat (A to E).

I'
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measurements under non-basal but stand­
ardized conditions. The latter have
included, for example, the response to
fixed exercise on the treadmill, and
the electrocardiogram after a standard
meal. The battery of tests is not iden-
tical from year to year but is amended
on the basis of experience. It always
includes a physical examir~tion, a ser­
ies of blood pressure studies, electre­
cardiogratls, urinalysis and chest x-ray.
Between years we obtain infonpation as
to signific~nt developments from the
men and their cooperating private phy­
sicians.

ObViously the interest and value of
the results in such a longitudinal study
will increase in more or less geometri­
cal progression from year to year. To
begin with we can only compare groups;
thereafter we can follow chanGes and
each wan becomes his own control. But
at this t~~e it is of interest to note
a few findings from the first group
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comparisons.

In selecting these men one criterion
for normality was a basal blood pres­
sure value of less than 140/90 but it
is of interest to examine the blood
preSSlITe distribution in those accepted
in the subject groups. The mean values
are sumrrnrized for the age and relative
weight groups in Table 3. In the first
place, there are no significant differ­
ences in the mean blood pressures at
the two ages. And in the second place,
though there is a trend toward higher
blood pressures With increasing fatness,
this is slight. It is also of interest
that there was no significant relation
between basal pulse rate and either age
or relative body weight, the lowest
average, 57.7, being in group E of the
young men and the highest, 69.0, being
in group B, also of the young men.

Item Age A B C D E

Systolic Y 116.9 119.0 121.3 121.8 124.4
II 0 117.9 118.3 117.5 122.1 122.9

Diastolic Y 73.5 73.9 73.9 76.3 75.0
II 0 72.8 72.7 72.5 76.3 76.3

)
j

We have long observed that the most
significant differences between people
are of~en seen not in rest but in exer­
cise. It is of interest therefore to
e7Bmine the results of measurements dur­
ing and after a 15-minute walk on the
treadmill. Among numerous points avail-

able for comparison) two examples may be
noted. The systolic blood pressure in
the last 2 minutes of work shows some
slight relation to relative body weight
but none to age. The recovery pulse rate
shows some relation to relative obesity
in the older men but none in the younger
men; the age factor, however, is readily
apparent.



Table 4

Mean systolic blood pressure in the 14th minute of tread··
mill walkinf) (3 m. p. h. at 5% grade) and mean pulse ra te
after 1 minute of recovery. Younger men = Y, older men:
0, by weight~ groups f~ very thin to very fat (A to E).

Item Age A B C D E

Systolic B.P. - Y 130.3 138.9 139.8 146.7 147.5
II II 0 140.2 136.3 143.9 141.2 154.'7

Recov. Pulse - Y 77 .5 88.0 74.2 '78.5 79.7
II " 0 86.8 89.6 90.0 90.4 96.6

These are typical of oth8r data in
this study which indicate that the dif­
ferences between the young and the older
men are not so large as would have been
anticipated, nor is the effect of dif­
ferencos in relative body weight very
striking. In some items of measurement,
however, there are larger differences.
An example is the concentration of total
cholesterol in the blood serum. Mean

values are sUIllmarized in Table 5. Here
there is a fairly clear relation to
body weight in the young men but this is
al~most absent in the older men. The
effect of age, however, it:l very great.
For all weight classes combined the aver­
age for 180 young men was 176 mg., while
that for 287 older men was 250 mg.

Table 5

Mean basal serl~ cholesterol concentration (mg. per 100
cc.) for the relative body weight classes A, B, C, D, E,

for the YO}IDge.r (y) ~ the older (0) men:.:..;.... _

Y
o

A

169
232

B

171
258

C

179
247

D

177
248

E

186
258

This age effect demands further study.
Does tho serum cholesterol increase
linearly with age? To answer this ques­
tion the present age groups p~ve been
s~bdivided and additional studies have
been made on 85 normal males of other
ages. The result, given in Table 6,
indicates tp~t there are no large dif­
ferenoes between childhood and about
30 years. Thereafter, however, the
cholesterol level rises steeply to about
the age of 40, with only slight further

increase to the early fifties; by the
late sixties and early seventies the
level has declined somewhat. These are
group averages; it is entirely possible
that these do not correspond, especially
in later life, to the ontogeny of the
individual. It may be, for example,
that the 20 men we studied at average
age 68 represent the survivors of a
population in which the high-cholesterol
men have died or are no longer active and
accessible to us as "normals. It
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Table I)

Mean serum total cholesterol concentration, in mg. per
_______l_O-_O_c_c_'.....' in "norrr.a1" males

L1mi ts Mean

5-12 ?
17-20 18.5
21-24 22.5
29-34 32
39-44 42
45-47 46
48-50 4:1
51-54 52.5
63-74 68

These questions about cholesterol
are sufficiently interestiru:< that fur­
ther questions oust be asked. One of
the first nay be, are the differences
between individuu13 related to differ­
ences in the dietary intake? For this
we have collected data on the habitual
cholesterol consumption of our subjects.
It so happens that cholesterol is one
of the simplest items in the diet to

Colei-lt ..

No. Mean

30 182
104 173
76 182
11 184
14 219
87 242
98 250

102 255
20 234

esti~ate, particularly in an area
where eggs, butter, milk and cheese
are abundant but are consumed in wide­
ly different amounts by different per­
sons. We have found it possihle, at
least, to divide our suhjects into 5
grou:ps according to the halli tual cho­
lesterol intake; The nean serum cho­
lesterol levels in these men are given
in Table '7.

Mean total sermn cholesterol concentration, in mg. per 100 ec.,
for norn~l men grouped according to age and to hahitual ctole~­

terol intake, in em. per week, Younger men" Y, older men =,0.

y Intake limits to 1.8 1.9-2.5 2.6-2.9 3,('-3.4 over 3.4

II II mean 1.49 2.18 2.64 3.15 4.20
II Serum II 175 180 165 176 184

o Intake limits to 2.0 2.1-2.5 2.6-3.1 3.2-3·9 over 3.9
II II mean 1.62 2.27 2.83 3.56 4.81
II Serum II 242 258 249 253 251

)

ObViously, these data give no support
whatever to the theory that, in other­
wise fairly normal people, there is any
relation between the level of cholester­
ol in the blood and the dietary intake.
It ~ay be true, though the evidence
leaves much to be desired, that a low­
cholesterol diet will sometimes reduce

the blood level in persons with very
high levels. If so, the ~ituation ~~y

be analogous to that in diabetes where
restriction of carbohydrate will reduce
the blood sugar but where no such die­
tary effect is observed in normal per­
sons. In other words, we should differ­
entiate between normal persons and those



who have a disordered cholesterol metab­
olism.

At present it wny be suggested that
such a disorder might be suspected in
men over 45 who show total cholesterol
values above 400 mg. per 100 cc. In our
series of 307 men, otherwise normal,
and over 45 years of age, we fOLmd val­
ues (means of duplicates) over 300 mg.
in 25 men and over 350 in 5 men; the
highest value recorded in this series
was 380 m2,. In a total of 235 w.ales
under 35 years, likewise nOITUll, the
level of 300 was never reached and 250
was only surpassed in 3 men; for this
age range a disordered cholesterol
metabolism might be suggested at levels
over 300 mg. in the serum. But a full
evaluation of the significanco of the
cholesterol lovel in seemingly no~.al

individl'.als can onl~1 cor;;.e from such
long-range follow-up studies as the pres­
ent lJrogri1Til will lirovide. Eventually we
sho"'J.ld lenoiv '.vhether there is an~T impor­
tant relation between the rate of aging,
or of "rE-rden:lng of the arteries, II if you
Will, and the cholesterol level in the
blood when this is wi thin the bounds of
wba t now seems to be "normal" for age.

This research program is still in an
early stage. We completed tho second

;year's stu.dy of the young men last fall
and the second year's examir~tion of the
older men is being finished this week.
The percentage of returns is very high;
in the older men all but 4 or 5 have
come in for their second examination
and several of these are not yet lost to
us. There have been some serious ill­
nesses and one severe coronary occlusion
but no deaths. The analysis of the
changes from first to second examination
has just started but one example of the
findings may be of interest.

One obvious change in the young men
is that a fair number have gained or
lost, mostly the former, substantial
amounts of weight and these changes were
not primarily the direct rosult of dis­
ease. The greatest loss was 27.3 kg.
(28.7 per cent of the 1947 weight), and
the greatest gain was 18.3 mg. (24.3 per
cent of the 1947 weight). In order to
exa~ine these changes and related effects
on other items, we 11ave arranged all of
these young men in five groups from
greatest loss to greatest gain and have
co~pared the blood cholesterol changes
over tte year in these groups. The re­
sult is given in Table 8.

Table 8

Changes in bod;)' ,veight and related changes in blood cholesterol.
Mean values for the younger men. C~olosterol in mg. per 100 cc.

of serum.

No. of Men 22 24 22 23 22

1947 wt. , kg. 73.1 '(1.4 75.3 69.9 '7~ /"'
1').0

1948 II II 68.7 71.0 76.4 72.4 82.6

iJ, %of 1947 -4.4 -0.4 +1.1 +2.5 +7.1

1947 Cholesterol 187 176 178 162 175

1948 II 198 190 188 180 201

d, %of 1947 +5.9 -!-7.9 +5.6 +11.1 +14.9

;1
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On the average, all of these men
exhibited higher cholesterol values
after a year, but this effect is most
prominent in the men who gained the
most weight. Here is evidence on the
response of cholesterol to relative
obesity in the same individuals. Again
the full significance of the data will
emerge only after further work and time.

In this discussion the main thought
has been to present the theory, plan
and general operation of a major part
of the program in the laboratory of
Physiological Hygiene. Only a few ex­
amples of the data are given as illus­
trations and even in these no mention
is made of the detailed statisti~al
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a.nalysis which necessarily forms an es­
sential segment of the job and which is
designed to give a full picture of inter­
a.nd intra-individual variability, as
well as the significance of group means
and trends. Obviously, the analys is of
the intercorrelations between the meas­
ured variables will be a large but, we
hope, rewarding job. And, as the data
grow in number, the results will grow
in value, but at the same time the ana­
lytical labor also expands. The more
one considers this project and the pro­
blems it is designed to examine, the more
it is clear that this must be a long­
range program in which the Staff has its
own problem of out-surviving the
subjects.
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III. rvlEDICAL SCHOOL NEVIS

Doctors Spink and Syverton to Give
-Wlnge LectUres - -'-

Two of the Medical School's out­
standing scientists will close the
current serics of Kellog8 Lectures by
presenting subjects in their own
fields of interest.

Dr. We21ey W. Spink will speak on
"The Problem of Chronic Brucellosis"
on Monday, }~arch 14, at'4: 00 p.m. in
Powell Hall Amphitheater. Dr. Spinl('s
contributions to this field have been
acclaimed throu~hcut the world. He
has been for some time chainn.a.n of the
Committee on the Public Health Aspects
of Brucellosis of the National Re­
search Council.

Dr. Jerome T. SyvertoD, Frofessor
and Head of the Departraent of Eacter­
iology and Immunology, will speali: on
Tuesday, March 15, at 2:00 p.m. in
Todd Am]!hitheater on the sub,iect of
"The labora tory Diaf,nosis of Virus
Diseases." .!'l.mOn8 Dr. S;yverton' s con"
tributions tt, viral diseases is his
discover;)T of the rcle of the nlosqui to
in the transm::Ission of ence:.ohali tis.

Alumni News

Dr. O. H. Hegge of Austin, Minnesota,
was one of the group of Minnesota and
North Dakota physicians who attended
the recent continuation course in
Cancer given at the Canter for Contin­
uation Study. Dr. Hegge, who attended
the University of Mirillesota in 1890
and 1891 and who received his ~LD. de­
gree from the University of Illinois,
has been practicing in Austin for 53
J"ears. He was a recipient of the Min­
nesota Medical Association's award to
physicians who have practiced 50 years
or more.

Dr. Malcolm A. McConnell, former
fellow in OphthalmolobY at the TJniver­
sity ;)f Minnesota Hos}Ji tals, has a1'.­
no:.mced his association with Dr. Walter
E. Camp of' MjruwalJolis for the practice
of ophthnlmology and ophthalmic sur­
Bery. Dr. McConnell recoived his lvlas­
tel' of Science de~ree in orhthalmology
from the University of Minnesota in
1946.

Kel.lo[cB Founds tion Lee tures

Tb.e following lectures '..rill be g1 ven during the week of !-!arch 14. All medical
students, interns, nurses, technic lans , dietitians, and physicians are cordially
invited to attend these lectures. A sl,0cial invitation is extended to University
Fellows.

Dr. Wesley W. Spink "The l'roblem of Chronic Brucellosis" Monday, March 14,
4:00-6:00 p.m.
Powell RaIl Amph.

;

Dr. Jerom0 T. By-verton "The laboratory Diasnoois of Virus
Disea:38s"

'l'u0sday, lvlarch 15,
2:oo-h:oo p.m.
Todd Arr:rhitheater


