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Upon recomrendation of the appropriate National Advisory Council, the Surgeon General has ap-
proved the Public Health Service grant described bel ow
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BEXPLANATI ON QP STATEMENT (F RESEARCH GRANT AWARD - Revised July 1, 1961

. PBLIC HFALTH SSRM (E PQLICY REQU REMENTS. *  The grantee institution is obligated to
admnister any Rublic Health Service grant or award in accordance with the policies governing
the Gant and Avard Prograns of the Rublic Health Servi ce.

1. PERMD O RNl The Satenent of Gant Anard indicates the period for which the grant
is being made and the nunber of additional years for whi ch support has been reconmended,
Funds nay be obligated or expended only within the approved period of the grant. If, during
the period of the grant, the principal investigator wishes to extend the ending date w thout
additional funds, an extension nay be approved if requested by letter at least 60 days before
the termnation date shown.

[11. PAYMENT OF GQRANT:  Paynent of this grant will be nade in full if the total approved
anount is $5,000 or less. If it is in excess of $5000, it wll nornally be paid in four
instal I nents. FUINDS MAY NOI' BE (BLI GATED (R BEXPENDED PR (R TO THE BEG NN NG DATE (R SB

TO THE TERM NATI ON DATE SHOYIN ON THE STATEMENT OF GRANT AWRD. If Rublic Health
Service support for this project is continued, any unexpended bal ance up to $5,000 or one hal f
of the anount of the continuation grant, whichever is less, wll be transferred to and renain
available for expenditure during the period of the continuation grant. DEHATS MY NOT BE
TRANSFERRED to the continuation grant or to any other Public Health Service account.

V. RBDENNS G FUNDS Expenditures for direct costs nay generally be nmade at the dis-
cretion of the investigator, wthin the over-all policies of the grantee institution and
wthout regard to the category distribution proposed in the application. Exceptions include,
for exanple, (1) paynents of any kind to Federal enpl oyees, (2) construction of buil di ngs,

(3 consultant fees to enpl oyees of the grantee institution, and (4) charges for entertai nnent,
neal s, and refreshnent. Funds awarded to support conferences may not be rebudget ed w t hout
prior approval of the RPublic Health Service.

V. BEQPMENT PLRHASED WTH GANT FUNDS Title to equi pnent purchased with grant funds
resides wth the grantee institution during and after the ternmination of a grant project,
wWthout further obligation to the RPublic Health Service; except that the Public Health Service
nay request the grantee institution to nake available highly specialized or very expensive
equi pnrent to other institutions by loan or transfer of title if the property is no |onger
required for the research programat the grantee institution.

Title to equi prent purchased wth funds froma grant awarded to an individual or to a profit-
naking institution resides with the Rublic Health Service. The individual or the profit-
naking institution wll be advised concerning the disposition of the equipnent after the
termnation of PHS support of the research project invol ved.

VI. SOENNAC FREEDOM  The investigator is not required to followthe specific details of
the project subnitted for review particularly if he finds pronmising leads that in his opinion
are likely to be nore productive than those outlined in the original proposal,

M. CNINNANON G- PROECT: The Satenent of Gant Anard indicates in the colum entitled
"FUNRE SUPPCRT" the maxi numdol | ar anounts of support for any additional years that have been
reconmended for this project, provided the Gongress appropriates the necessary funds. Forns on
which to request this support wll be sent to the principal investigator approxinately four
nonths before the ternmination date of the current grant. |If no future support is indicated,

an application for continuation support nust conpete with other applications for available funds.
Necessary forns and instructions will be sent to the principal investigator approxinately two
nonths In advance of the deadline for submittal of this type of application.

* REFERANE For further infornation on specific details applicable to general policies on
Research Gants, see "Gant and Anard Prograns of the Public Health Service, Volune | -
Policy and Infornation Satenent on Research Gants - 1959."
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Foot not es

*Foot note #1.
An Assistant Scientific Director, on active duty with Public Health Servi ce,
will be naned | ater.

**Footnote #2.

Qur laboratory is nowin possession of quite adequate equi prent for gas-
liquid chromat ography. W have a preparative ultracentrifuge, spectrophotoneters,
scal ers with various types of detectors, avibrating reed el ectronmeter, and al |
m nor equi prrent which will be needed. An el ectrocardi ograph now on hand at
Faribault will be available for the project. The Autotechnicon to be provided
in the Laboratory of Physiol ogi cal Hygiene will be used for the chol esterol
nmeasurerments. V& have a hone-built, nanual | y-operated, coinci dence-type liquid
scintillation counter which i s reasonably adequate for our present needs. An
automatic unit will both facilitate our other work and relieve the excess |oad
which this project will inpose. It will pay for itself in technicians' time saved.
I nour previous work ontheanalysisof st ool sfor C'*, wehaveus edionization
chanber techni ques. These net hods have been extrenel y ti me-consum ng, and have
been the main difficulty in the way of collection of adequate data. W hope to
shift over to liquid scintillation counting for the analysis of all of our sanples
of carbon di oxi de derived fromthe conbustion of fractions fromst ool s.

***Footnote #3.

This estinmate i s subject to revision. At present we cannot tell what the
cost will be for the packaged foods which will be provided by the food i ndustry.
During the first year, the special diets will not be started until after the
initial exam nations have been conpl eted. On the other hand, it nmay be necessary to
feed the special diet toa fewpatients not inthe study who will be housed in the
bui I dings with the experinental subjects.

****Footnote #4.

The buil dings in which the experinental subjects are to be housed have
fairly well equipped kitchens, but they are currently being used only to serve
food which is cooked in a single, large, central kitchen. It will be desirable
to cook for the experinmental groups in separate kitchens. This change will
necessitate some rearrangerment of facilities, the installation of |arger ranges
and hoods, and the purchase of sone | arge kettl es. The anmount budgeted for this
purpose was arrived at after consultation with the state advisory architect, who
inspected the site. It is subject torevision after nore detailed study.

#Foot note #5.

The request for a second year of support is based on the supposition that
the study will continue, and that the original subjects will remain onthe sane
reginens. |If a decision should be reached to termnate the study after one year,
t he budget for the second year can be revised downward. In that event, only the
collation of data and perhaps a fewanalyses will remain to be done during
the latter part of the second year.

Page_2a
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RESEARCH SUPPORT

Ls dl aher research sugport of the Rincipd Investigatar, induding thet fromown irgtituian and apdi-
caions that are pending. Use cotinugtion page if necessary. See imstructianms.

A PWBLI C HEALTH SERV CE SUPPCRT:

TTE G- FROECT AVONT FRO®OC SRR
NLMBER
D Ative a groedt
H 1875(C Internedi ary netabolism of chol esterol $14,573 4/1/61-3/31/ 62
H 1875(C7) Internedi ary metabol i sm of cholesterol $24, 258 4/1/62-3/ 31/ 63

(Future commtnent at sane |evel through 3/31/67)

2 Afictios shitted asitirg dhsa

B. ALL OTHER RESEARCH SUPPCRT:

SORE TTE G- FROET AVONT  FR@®O SRR
(D Ative a gyroed
Life Insurance Regul at ory Mechani sns in Hunman $9, 900 7/ 1/ 61- 6/ 30/ 63
Medi cal Research  Chol esterol Metabolism per year
Fund

Qaduate Sc hool Cholesterol Metabolism in relation
Univ. of M imn to arteriosclerosis 500 7/1/61-6/30/62

@ Idictios sbitte] amtirg dhsa

Rev. 3 10 8 60 Page 3



Bl OGRAPH CAL SKETCHES

Povide bridf sketches fa professiad personnel a ready sd ected who are to be activdy engaged in ths
prgect. Thefdlowngfornat shoddbeusedfa eachperson, wth@-investigaor (i fany)i mmedi at e
fdlowng Rincipd Investigator, then aher professiod personnel, |etered consecutively.

A Rind@ Inegigga: | vanD, Frant z, J., ResearchProfessor -
(Nre ad titlg

1. Dteof birth Jan. 16, 1916 —; Rae of brth Sithille W Va,
.. u S A . Mex Fe’de'.
Rexat retiadity.
2 Hcticd eqiens
a. [yes aoferad (Bgnvithbaccal aur eat edyges Idatify hooray dayess ute fidd):
BIe3:S INSTTOTON CNFER NG HEOY9 YER
Duke U n i v e r s i t y Mjor:—€hemstry 1937
Harvard Medi cal School

h Qha resach trarirg ad eqriare eqmidly tht edddiding ressach gdificios in aea coed by ths

gictian
WHERE NATURE YER
I dinical and Research Fellow 1946
- Mass. cal —+bspi t al
rd_Uhiversity "l ater Associ at e in Mdicine 1954

-and ]
and Assistant Physician
3 kdds d pet ga gdatific et, inady d ddee
relationship of lipides to atherosclerosis
4 Sy ewtay ifardian
Since 1954 George S. dark Research Professor, Depts. of Mdicine and Physi ol
ogi cal Chemistry, Univ. of Mnn,; and Director, Cardiovascul ar Research Laboratory,
Dept. of Medicine, Variety Qub Heart Hospital, M nneapoli s.
B. Ancel Keys, Ph,D., Professor and Director, Lab. of Physiol, Hygiene

(Nre ad titlg
1. DXeof brth Jan, 26, 1904 « Rae of brth Col orado Springs, Col orado
Rest reiadity. u S ; Mle XFed e

2 Hraicd eqiere
a yes afera (Bgn vith beocd arede dayee 1datify hooay dayess udy Hdd):

E3E INSTTOTON CNERR NG HE9 YER

UniversityofCalifornia, Ber kel eyEconomcs 1925

MA Zool ogy 1928
D Qceanogr aphy 1930

h Ghy resarch trarilg ad eqriare eyeidly thd etdlidirg ressrch qdificios in aea ool by ths
Lhiversity of Canbridge, England - Fellow (Wwth J osephBarcr of t ) 1932-3

WHERE NATURE YERR
Ph.D. Canbridge, England- Physiology major, R ochem mnor 1936
N a t [ 0 n a I Resi 1930- 31
&ford, Engl and Senior Fullbright fellow research 1951, 52

3. kdds of pesat rga Kdaiific inget, inadr of ddoe Humanphysi ol . epi demi ol ogyf at and
cho esterd met abol i sm- ol - JBet abol i gs! and-coronary-heart—¢-i.s&as-e,

4 Sy ewtd irfardian
D rected medi cal researchprogransinChi | e, Mexico, England, | t al y, Spain,

So. Africa, Japan, Hawaii, Finland, G eece, Jugoslavia, Netherlands,

A5 38 Page 4
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Hp7410
Bi ographi cal Sketches (cont.)

C. Edward John Engberg, M D., Superintendent, Faribault Sate Hospital

1. Date of births Sept. 29, 1887 Pl ace of births M nneapolis, Mnn.

Nationality: U. S.
2. Educational experiences
M. D. Uni versity of M nnesota Medi cal School 1913
I nternshi pMundsPar kSani tarium, St. Paul, 1913-1914.

Private practice i nneuropsychiatry inSt. Paul fromJune, 1914 to
July 1, 1937, except for 18 nonths service during VWrld VWar | in
Neur opsychiatric Units, U. S. Arnmy, enteringas 1st Lt . and honorably
di scharged as Capt ai n.

Has filled present position as Medi cal Superintendent, Faribault
St at e School and Hospital, sinceJuly 1, 1937.

Page —
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Protocol for a Feasibility Study of the Effect of Det on the Incidence of Mnifes-
tations of Atherosclerosis in a dosed Popul ation.

It is recognized that the ultinate objective of this cooperative study is
the denonstration of the effect of dietary alterations on the incidence of
atheroscl erotic cardi ovascul ar disease in the free-living popul ation. Use
of institutionalized subjects carries the di sadvantage that the concl usions
drawn may not be directly applicable to the general popul ation, either
because of the peculiar characteristics of the institutional inmate, or be-
cause the experinental conditions cannot be reproduced outside the institu-
tion. On the other hand, the foll ow ng advantages are apparent:

1) Det can be nore rigidly controlled - non-adherence will not be
a factor.

2) Anore nearly ideal diet can be enforced.

3) Drop-outs will be [ess nunerous. Those drop-outs which do occur
w |l be caused by factors unrelated to the experiment, wll affect
experinental and control groups alike, and will presunably be |ess
likely to bias the results.

4) A statistically valid conclusion can probably be reached with a snaller
nunber of subjects.

Because of these advantages, and because the feasibility of the experi -
nment in the free-living popul ati on under present conditions is still in doubt,
we believe that a prelimnary study in an institution is desirable.

The Institution Chosen for the Study

Perusal of the popul ations of institutions of various types has led us to the
conclusion that mental hospitals offer the best prospect for this research. The
inmates of prisons are too young, and the turnover is too great. The popul ation
of individual nmonasteries is so snall that an excessive nunber of separate units
would be required. Ve propose that the feasibility study be carried out in the
state hospital at Faribault, Mnnesota, an institutionwith a current total
popul ation of 3,179 patients, 1,762 of whomarc mal es.

Al of the patients at Faribault fall into the category of mental deficiency.
V¢ believe that patients with other types of mental illness could al so be used,
if this study were later to be expanded, but mental defectives are especially
suitable. Their physiology is perhaps nore nearly like that of the normal individ-
ual than is that of the schizophrenic,, Mre inportantly, the institution is under
no pressure to di scharge them hone.

Faribault now cares for male patients of an age suitable for this study
as foll ows:

Page _5
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Age Nunber of Men
Hp 7410
40- 44 131
45-54 215
55-59 84

As di scussed bel ow, we expect to divide our experinental subjects into three
groups of equal size, one of which will be kept on the present institutional diet
whi ch closely resenbl es the diet of the average Anerican. The subjects will be
divided into cells and assigned to the three groups at random in much the same
fashion as in the open study. The two groups on the altered diets will be housed
intwo separate, identical nodern buildings, with space for 110 nen i n each
bui | di ng.

Dets

Final decision as to the nature of the diets to be used shoul d be nade
by the Executive Conmttee. W propose the follow ng groups:

1. A control group, naintained on a diet as nearly as possible |ike that
of the double-blind controls inthe studies in the free-living
popul ati on (G oupD of the free-living protocol).

2. A group to receive a reduced intake of saturated fat and increased intake
of polyunsaturated fat. 40%of total calories to be derived fromf at.
Mich of the food for this group will be obtained fromthe same source
as the packaged foods for the open study. This group corresponds to
Qoup Cof the free-living protocol .

3. Agroup maintained on a diet as nearly as possible to the ideal.
Thi s di et should be simlar in carbohydrate, fat, protein, vitamn,
and mneral content to that of popul ations known to have the | owest
i nci dence of atherosclerotic heart disease in the world.

Enphasis on this third group may be criticized on the grounds that it
defeats the purpose of the study, which is to narrowthe nunber of variabl es
,as much as possible. Qur reply is that we would find it nore palatable to
be forced to repeat the experinent in order to determne which feature of
the dietary change produced t he successful outcome, than to repeat it because
the first attenpt had failed. The latter experinent mght never be done.

Al t hough nmani pul ati on of the conmposition only of the fat in the diet involves
fewer variables, it also involves nore postul ates which nust prove correct if
the experinment is to succeed. It is a source of concern that, on the basis
of the best evidence nowat hand, none of the diets to be used in the open
study is likely to produce an average | owering of blood chol esterol nuch in
excess of 15% Considerable effort will be directed at naking this third diet
pal at abl e. The object during the feasibility study will be to determne how
closely the "ideal diet" can be approached without undue | oss of cooperation
fromthe subjects. A major feature of this diet will be that it should be
acceptabl e to the general popul ation under the nore favorabl e conditions which
may exist in the future. These would include full cooperation of the food
industry, and solid scientific evidence of the effect of adherence on life
expect ancy. Page- 6-
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If a large-scale closed study is organized (at a later date) , it wll be
desirable to continue these same three groups, in order to obtain information
concerning the degree of dietary change needed to obtain a satisfactory |owering
in the incidence of coronary heart disease. If it should become apparent,
however, that a marginal number of subjects will be available, | would prefer to
omt Goup 2. As | see it, the primary question to be answered by these studies
is, "Can the incidence of coronary heart disease be significantly |owered by
dietary mani pulation?"l f this question can be answered clearly in the affirm
ative, the finer details of the degree of dietary change needed can be worked
out later. Goup 3 appears to offer the greatest probability of providing
this clear affirmative answer. If, on the other hand, the answer should be
negative, it is highly unlikely that any of the other proposed diets would be
successful, and they need not be tried.

Experimental Plan

The experimental plan will be simlar to that agreed upon for the free-
living population, with nodifications appropriate to the type of subject. The
most inportant nodifications are:

1) "Pep talks" by dieticians and physicians will be unnecessary.

2) Evaluation of results nmust be entirely on the basis of objective
evidence, primarily electrocardi ography, transaninase in the case
of acute events, and autopsy.

El even contacts are planned with each subject, as follows:

1) Initial. Conplete physical exam nation, urinalysis, blood counts,
el ectrocardi ogram chest film cholesterol, 250 x 1 = 250 hours
of physician's tinme.

2) 1 week. Weight, blood pressure, pulse, cholesterol
3) 2 weeks. Weight, blood pressure, pulse, cholesterol

Experimental diets will be initiated at this point. Follow up examn nations
will be made as follows:

2 weeks, Cholesterol

4 weeks. Cholesterol

8 weeks. Weight, blood pressure, pulse, cholesterol

4 nmonths. Weight, blood pressure, pul se, chol esterol

6 nont hs. Weight, blood pressure, pulse, cholesterol, electrocardiogram
8 months. Weight, blood pressure, pulse, cholesterol

10 months . Weight, blood pressure, pulse, cholesterol

1 year. Repeat of initial examination

XN b wN e
N — N N

VWi chever objective index of adherence is used in the free-living protocol
(e.g., G.C analysis of adipose tissue) will also be used in this study.

The medical examinations will be carried out by physicians from the

Faribault area, hired on an hourly basis. A dietician and two cooks will be
needed to handle preparation of the diets. After the first four weeks one
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technician will be able to collect the blood sanples, deternine the serum

chol esterol concentrations, and record and nount the el ectrocardi ograns. During
the initial phase, personnel wll be borrowed fromother projects. The electro-
cardiograns will be read by el ectrocardi ographers fromuUniversity of M nnesota
Hospitals. Qiteriawll coincide as closely as possible with those to be used
in the open study.

A physician on active duty with the Public Health Service will serve as
assistant scientific director of this project, as well as of the Mnnesota open
st udy.

Auxiliary Experinents

An inportant unsolved problemin this field is the question of the
nechani sns by which dietary changes bring about alterations in the concentra-
tion of cholesterol in the blood. Qur laboratory is nowengaged in a small -
scale study ained at shedding light on this matter. Chol esterol synthesis,
pool size, and excretion arc being investigated, using isotopic methods* The
experinental and control groups at Faribault will provide ideal subjects for
the extension of this work.

In collaborationwith Dr. Keys' |aboratory, we conducted an experinment in
which we naintained five healthy volunteers on controlled diets which were swtched
back and forth between saturated and unsaturated fats. Each subject received
chol esterol -C* at the start of the study. The purpose was to try to account for
the changes in blood cholesterol on the basis of alterations in the excretion
of bile acids and unsaponifiable products in the feces. V¢ are now about two-thirds
of the way finished with the isotope anal yses. The patients at Faribault wll
provide additional subjects for this study, which will probably be needed if the
conclusion is to have statistical significance. Ve would like to carry out simlar
experinents on groups of individuals who show high and | ow bl ood chol esterols while
on the sane diet. Perhaps in this way we can identify the differences in netabolism
which are responsible for the concentration of blood chol esterol characteristic
of different peopl e.

V¢ believe that our present nethods achieve clean separation of the unsapon
ifiable excretion products of cholesterol fromthe bile acids. Neither fraction
is contamnated to an appreciable extent with the other, and the recovery of both
is quantitative. Thus, the relative inportance of the two fundanental |y different
routes of cholesterol excretion in a given individual can be assessed.
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