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any ~now t obli:,a*ed previous to the effective dote of the revocation
if such obliga*icms were woce solely For the purposes set forth in this
applicationy {3) thet all rep-rts of ori investigntions sup-arted
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and (4) that if any patentable discovaries or imventiens

are mdo oourul of the werk alded by any grant received as a result
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In the Program of Zxchange of Inf r .tion surcries of wors in rrocress
~re sxchenged wi'h gov-roment 'nd rriv-te arencles su-rorting roscarch in
pedical snd relsted flelds +nd ar: forwarded to investig~tors who re: uest
such information. Your su cory i3 o be nsed for these purposes,

The studies inttizted by the principal investigator 'nd his collabore
ctors showin the relationship of certain >l-od liporroteing to hu-an
atherosclerosis, and suy:orted by rents froz the UsS.F.H.S. in 194950

1950~51 ere in nced of sy ort for a mini—um of 1-2 ycars if definitive

usions are to be nchieved. Originally the project prozosed for the
laat apriication requested rencwsl consideration over z vear ac itional
pericd. Ho.ever, the investigctor acr-ed, consicering the larger-thane
usual sur of dongy involved, to re-submit the cpriication =t the end of
one so that progress oould de scrutinized befare cozrmitments for re-
‘ sup;ort were to be mede. T.e major rims of the project (to be
detailed delow) include, of coursc, the alms of the regucst for 1950=-51%
and unless contima’Ion sunrport {s ~bt-ined, the studies in progress
during the 1950-51 period wiil not recch definitive conclusions. The
studies of the present vear hzve iurther clarified severzl aspects of the
relationshiy of certain liporrotei:s to atherosclerosis and & large inrocad
has been made on the field study zinec ot estzilighing two najor poin.sg
nangly, (1) the predictadbility value of the 3¢ 10-20 cet-rminatier, and (2)
the possible therapeutic and propryiatic value of redrvcing the Sg io-ao
1i;eprotein lavel with respect to stherosclerosis.

In adcition, our grour has troined 'nd oriented represantatives of the
Cleveland Clinie, .he Harvard School of Publie Hcalth, .n- the Pittsburg
iroup in the rioid of ultracentrifuczl studises of lipogroteins, rendering

t tible for these groups to participote in the field studies nd to
initiate incependent researches in the fleld, with & saving to ‘hex of at
least & year by obviat: their necessity of coing throvgh a pcriod of
leernin: the many pitfalls otherwise highly likely to be encountered in
ths work. Purther, studies on the fundamertal aspects of structure, ine
tercanversion, and motabolism of ‘he virious lipoproteins involved will be

@ tinned. SIGRAT'T U OF PRINTI L INVESTIOATOR_B/ John W, Cofmen
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Ma), SPECIFIC AIMS OF PROJECT
.ﬁ 1. Tontinuation of the FPle'd Siudies alrsady In progress:

CTwo malor ob'ectives 2f rmis siudy sre--

- f : {a) To determi-e whet - stlercsclerotiz vascular dlseace
?c#alapi credorinantly 1o Indivitoale ‘normels, nypertergives, Jlsxiastics)
é%§ éaﬁa sk ROIN-20 Tlipeprete levely,

h !t} To determine whein-o- redugticn ir the S, 10-20 level cof
él#inﬁtl will dlainish recurrs s rates of fthercsclerctlic vascular
Qhéiﬂcr;l;fhincc eva uating *he rmoprvlactir and therapeutic potentiali-
ties . atnercsclerosis.

Beth tnese studiey &7 o 00 under wEY E8 2 rasult of the current
year's work, The majlcr sourtes are ™unoticming sgoothly, &and analyses
are beirg performed at Berkeley - '-e rete of over h07 par weex., It s
definttely tc be antiolpated tha: 7ollow-up of trhe Ind!viduals already

‘eltod should yield an enswer of 2lmcs’t definitive {or definitive)
sharacter in the next year, Altnough the cocoperating laboratories will
ocarry some of the field study lord, the major drunt of this will eontinue
to be borne vy our own latorsior, group.,

2. The Rtructure of Lipor~ teing 3nd thelr SCerneral Metabolic Signifi-
sance!

Atrheroscleros's, while a dls=aze of prime importeance in itself, may
well “urn out %o de esmentinlly » fortuitous complicaticr of the type of
transport mecranism which humars possess for various lipids., The studles
of the prssent year have progressed 10 the point where numerous of the
individual speclses of humaAn liposyroteins have been isclated, ir a reason-
able state of nomogeneity, ard {* quantity suffieient to enabtle chemical
analysis for internal strusture 'c be carried cut, These studies have

allowed {see Progress Report 1950-51) the partition of liplds
{shalastercl, shelesterocl esters glyseryl esters, and phospholipids)
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1nte the crnaracterized l1ipoprote ~s, 30 tha't we are now gaining s

[

ci';r-r insight into the entire mechanism of transpcrt of these various
‘119163. Thess studies urgently mequire corntiruatizsn sinze, (n addition
tb itncmsélcmaiu, they are anor'og and should econtlre to show major
£ : .
f}ltu*n af At ard Liptd metsgh - 'mr 1rn gemerg) {[£t lesg® 1n=20far as
’c}ood tra-spart s noraeregdl o w11Y ta of valie 1n th2 rarny grheres
ojf‘nciica! A~ niologice orensr t where fat 2md Liptd mi3rolicx ls
1;1701706. It i our fee'lny tis’ *he studiea In progrers c¢s. "o sade
bmyioll hi_.xkly pignificart Informatieon on over-gll LIpid ar? fat
‘nt&bszliu—m, Qr';ila £t the same *'me providicg the reiiicite data for
further understand'~g 2F ather g "prmoplx ‘ipel?,
A, Pactors o plved U Mpl terarce ~f fhe Blood Teval of Verious
Lipoproteins:
Dbvicusly 4 basic undersia *ing of the p’ mificanca of the blood
lipoprotein levels reguircs an i dsrstanding of the origin of such
.nolcculu‘, ™tes and extent c¢f {rter-gonversion, and retes and sites of
utilixatior. Rere twc approscher are being utilirzed:
{a) Direct studies of effer*s of drugs, hormones, and dietary

alterations on the Jditracentri™y »2' "y messu~ohle levels »f the yvarious

lipoproteins.

‘) Btudies as 'n 8} souples with the .se of radicactively labeled
phospholipid i(?32§,, cholestarc! {‘”3 an4 =’:n}, and fats >r fa'ty ecid
(c*¥ ana B).

Nuserous agents have already deen investigated {see progress report),
. some requiring furt-er study. Otrers will be studied in the next period,
the purpose bsing primarily furt'er understanding of the mecharisms in-

- wolved in maintenance of the dlond levels of the various lipoproteins.
%, Pnysico-Chemical 3tudies of the Lipoproteins:

In view of the imporiarce of the variocus lipoproteins under con=
sideration, 2 dasic aspect of the affert t0 understand their signifi- ;
sanee and roles is the shareaterization of the variocus large molaecules



temeel es. Ultracentrfgatis 2lone tag deen of great value in
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2 lues these siates Lnemselves,.
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Zaborated with Sther investigators i(n

evaluating the lipoprotein spent—im ir sertain of their own Investiga-

tions. primarily where associated with atherosclercsis.

we have made ultracentrifugal s-*lyses gvallable to

tore mot set up ir thelr 2wn ire’
these studles have provided slg:

prote’ns !n mtherogslsroelg and
further spaecies {dog, chiexen, a’
ve propose to sontinue such

L

acble ultracentrifugal analyses
Certalin studies now in progress
{u)

ng atherosclarosis as & resul’

¥ith Yorrest Kindall--

) With Porrest Kindall--

ries diex.

In thls way

»

uzerous investiga-

srutiory for guch ghifles, mand 4n twm
fingrt Informaticn or the role ¢f lipo-
wlated diserses (n humar8 AnG in three

aollaborative stucdies and making avail-

the next ye&ar Lo other institutions,

‘raludes

Lipaprotein pattern in the dog develop-

i £ thiourecli-cholesterol feeding.

Lipoproteln studies in patisnts on the
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5 (¢} With I. L. Shalesff Cipsprotels gtudies ir tre stil-
“besterol-implanted shicker and !r tne depa~ocreatized dog.

‘ | () witn Hermsn Blumgar®  Lipoproteln studles In humang telng

“j:égndand thyroprivic ir the tharapy of angina pectoris.

‘e elin Alex Simenoe-Lip preteln stodtes ln 2gresral aArterio-
. stleras.é, ’1;«; Wding poItomoTtaes mpelgtionre 2f exter T ClresZa wit
: DLOOU i®vels.

;{tj gito i, O, Pgolatrlom Tapartrert ‘F, 5.0 Smyrth, J. Jarr, H,

‘Kewpe, H. Siiver) -Lipsprotelr stulies In -ormal chilldren, cnildhcod

Qiadeias, ané other diseases.

{h: Participatior of seve s unlvers Ty and hospital groupe In
the over-all f1eld study of relaionship of lipcproteins 10 athero-
sclerosis, sspecisally in myoctr’lal Infarcticn and coronary insuffi-

.cicncy.
s) University of Mirnesota -- Dr. Jecrge Aagaard and Dr,

Herwman ¥Wolff

n) ranford Trniversit: - Dr., Dave Rytand
2} Chicagc Tniversity -~ D=, Mary Lou Kilert and Dr.

Eomet Day
4} Cedars of Ledanor Mcspital -- Dr. Harry Goldrlatt and Dr.

Hyxmar Engelberg

Mp)., NETHOD OF PROCEDURR
*rhe techniques of srudy cf Y!poproteirs by the ultracertrifugal

method have besn adequately descridbed by us in previous publications

and applications, The other methodology involved (e.g. physico-chemical
‘.nd tracer studies) arv those gererally applied in such fields, with

sertain specifis modifications “er owr special purposes. The fleld
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mmmt‘.c for 2tudy of Tincpeeiatnp ard Atrercsclorotls el

.tbo lunp!cel of the 7.8,72. 70,7,

x(c). RXLA TICMSHIP OF ANTICIFATED REREULTS TC QENERAL PROBLEMS IN THE PIELD

e

i

l. {a} Purtterarpce o7 ‘e ow i «4ce of pAthogenarlE of athercsclercsis.

{t Tvaluatior of pogsitle poooionarililyy of developmernt of at.erc-

" solerosis,

{c. Bvelust or of sess tle ;ooplrlaxis and tnerépeusls of athero-

éc}wit. |

'2',‘ Ci:léi“’inafzjcr 2f e mecnan o of lipid trarnsport Lo general,

3. Ewvaluatics of the silgrillcarys of genere: Llipid trazspgort to health
and dipe=se erpecially where 10 7 wotnblolle aliornalliiliss are prasent

or suspected.
N, Clarificatlorn of the znemiz2sl .2 pi.oo.. . chemtical rature of lipid-

™, o

.protci: binding &nd ‘%2 s!g ifica Ir fr petacllism of verious liplds.,

‘ ), VPACILITIES AVAILABLE POR THE PRCPOSED INVESTIGATICN
The ultrasertrifugal lsborstory and large =slscule physieo-chemical

laderatory facilitles, inciullig ! s8¢ for Lraser research, are essentlally
complote and rov belng utllized .- triose atullies, il Lie m&jor perman-
ent equipner®t is in “ne laderatery At I ouse.  Fo reguest 1s Lelig nade

-

for further exparsior of permane-t =~piipmert facllities.

8{a), PREVIOUS WORK DONE ON ThIS PRCJECT

S8ee attached progress repor® “or the present year,

5(d), PFRSONAL PUBLICATIONS PERTAINIMNG T) TEIC PROELEX

1, Ultreoentrifugal Ztudies of Lipoproteins of Human Serux. .. Biol, Chem,
179 {2), 973, 19%9. ¥ith P, T Lirdgren and H, Elliott.

‘ The Ultrecentrifugal Coqpositiun of Rormal Rabbit Serum, J. Biol. Chem,
182(1), 1, 1950, itk P. T. L.ndgre- and H, Elliott, - T

3. The Role ef Lipids and Lipoproteins in Atherosclerosis, 3Cjience, 111
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z;g--n 16( 1950. Witnm P Lirdgrer, A, Elliott, W, Maoto, T,
Hew' tt, l&. §:risower, a4 v, Herring,

3. Blood Lipids and Human Atherosclerosts. Circulation, II(2)
: 1o

. 1980, Witn H. Z2, o8, T ;cen, T ¥ Iion, HLOEL
~ - . B. %trispower,
By The Ultresentrifugel (harscieriration and Isclation =f Huzan Blood
‘ Liptds ard Lipcproselrs w. ‘catlios t3 the fiudy of atuero-
re £, B0, 15881, wien P,

gz2lerogie. J, Phys. ad
Tincgres ard H, ELlinTT,

IV TRIZES: Lipopoctelng & o seraBLLIISZis (o oa -
© 21951, issue of Jour. of Gero-tclagy). With P, T, Lindgrsr, H. B.
s Jonew, T. P, Lydr, &r¢ o, 5r-Tsower,

% PRESS: Obaprvetiore witi Radlcaotlve d;ﬂ“oge' :H3§ 1n Zxperi-

merta’ At.eroszlercsle [°- I-peer in Circulation), Wit X, 3ilggs.
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