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| ATOMIC ENERGY COMRISSION
A TDOGRZI FOX TEE STUDY OF TRANSPLANTATION QF BONE MARROW,
TISSUZS, AND WROLY ORGANS AND OF RELATED TOPXCS IN SURGICAL
RESEARCH. DPROGRESS REPORT AND OUTLINE OF REHEWAL FOR
CONTINUING WORK
June, 1960
Reoponoible Investigator: Dx. Francis D. Moore

Departmont of Surgery, Rarvard Medf{cal School, Poter Bent Brigham Bospital,
Boston, Massachusetts

AEC Number AT (30-1) - 2265 PBBH Accounting Code $9307

1. PLAN OF THIS DOCLYMENT

The fclloving docurent comnstitutes & progress report and renewal proposal
of our work, besed on rescarch completed since the pmmtﬁ;ﬁm of our previous
propossl, dated Jume, 1959, It is important to emphesiza .that our previous documenta:
tion (cated June, 125°) covered a two yuar.period. vlyaz'éas this covers but one year.
Each ftem and area of {uvestigation 1s referzed to very briefly. There is s motae
tion as to pertinent publicatioms or manuscripts; the complete bibliogresphy is 1isted.
No attempt 15 made to give a camplete account of esch series of experiments, Addi-
tional details are provicded in the publications referred to and will be msde avail-’
able by armplification of any section of this rcport, if so desired by the Comnissionm,

Tliece studics have b.een carried out cooperatively in the departmonts of
Surgery, Pathology and Radiology.. The Department of Msdicine has played an important

role. Pumdo from this contract have supported the surgical laboratories i:oth in

-Building C of the Barvard Madical School and the Peter Bent Brigham Hospital. This

criterion, of surgical laboratory support, has been used in selecting the listing o

of these studies, Mcny other grents and philanthropic sources are involved and I
~N

saveral other biological directions are under investigatios but without the support|,|

of this particular contract. Ralated resesrches carried out in other divisions of 8
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' Gb 11 | 8 chamber, with related studies.

tii2 Sciuiool o Iosprial ncve not been listed beve elthough these collaborative
cateverises hove oftcn heen of greot importance in the progress of Ithin work.
Pzcouse thic conizact cevers an integrated effort in the study of transplantation,
dnvelving coversl Gifferent individuals, gubdivisions cnd departments, it must
necessarily list the vericus phases of the worl briefly.

Tne budget is submitted in tbe "single column" form, mesning by that that
the major share of this work is considered as a unit. A portion of this unit is
then considered as being cupported by this coatract with the Atomic Enorgy Commise

ion, Beczuse of the productive phase in which this work currently finds itscelf,
and the pressing need for modest salary incresses, the budget 1s slightly larger
than thet of last year.

2. SPECITFIC ATMS

1. To study the transplantation of tissuce and vhole organs in the
rabbit, dog cnd man,

2. To study and elucidate the irmmologic snd genetic factors
involved in homograft rejection, and the utility of cytotoxins,
immmmologic prccedures and X-irradistion in enhancing acceptance.

3. To study ond perfect surgical techniques and metabolic care
mmcillary to transplentation, with particular reference to
metatolism after 4njury, whole organ function, and the problems
of hospital asepsis,

3. _METHEODS QF APPROACR

As will be poted, ths studies supported under this contract, and the
personrel vhose eupport derives herefrom, are engeged in a considerable variety
of studies of the trsncplant problem. This variety of approaches may be analyzed
as falling into three broed categories: _

1. Studies of the snatoemy, sﬁrzery, clinical espacts and ptth-ologic.

:otu‘;::s?f homotransplant of whole organs, with suitable control

2, 'Studies of antigen-antibody reactions, {mmmogenetic phenomena,
delayed sensitivity, and the effect of irradiation or cytotoxins

in the homotransplant problem.

3, Studics of the transplantation of nonvascularized portions of
endocring glandular tissues, in the nillipore £ilter diffusion
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&, ORGANIZATION AND CSOFDTINATION

A prograa guch 2o this, ‘ovolving wen working in a number of diffezent
denc=tnentc and subdivisions, musi be coordinated and correlated if it is to elfect
ti:c most repid advence of tiis field,

Eoch Tucsdey aftexnoom at f£ive o'clock o transplantation conforence is
held., Thesc arc a-ranged and plaancd by Dr. Joseph E. Murray of this surgical
department, &4t thecc tallks, all workers 4n this field (wuch of whose work 1is sup-
ported under this oud related grants and contracts) report their progress and dis~
cuss future plans. In addition, guest speakers and participants from other
laboratories are invited to speak. Duritig this year it has besn our pleasure to
have Professor Medewar of london and Professor Woodzuff of Edinburgh participate
in these conferences with us at the time of their visit to Boston. The Russian
délagation viciting ccrtain umiversities nd_mdic#l schools in the United States
following the Transplont Conference in Nev York elso participated with us in these
Tuesday conferences. |

Mectings 2re held several times echh year at which the most senior msmbers
of the groups porticipating meet together to diccuss financial plans, mutual support
of persommel and future biological directiocns. At these ﬁetings the Department of
Surgery is raproscated by Dr, Prancis Moore and Dr. Joseph—mnsq, the Department
of Medicine by Dr. John P. Merrill, the Departmant of Patholozy by Dr. Gustave J.
Daomén and the Department of Radiology by Dr. James B. Dealy, Jr.

DOE/HQ
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5. STUDIES OF WHOLE ORGAN TRANSPLANTATION

c. Ridncy Transplentatio and Related Topics 4n Animals

The worl: on "jn vivo benlking" bhas been essentially completed., This
conciste in the howotransplentatifon of kidney from one dog to amother, snd then _
its retransplantation to the original donoz, with studies of its survival and

‘ h:‘.ctoloéy after varyiug periods of habitation in the mew recipient. It 4s of

interest thot the histologic rejection changes may actually incregse for & fev days
after retransplantation back into the original sutologous host, only to be followed
by ioprovenment and recovery. This is an important observation in relation to |
clinical e:i:eriences, paxely, that the early changes of the rejection Tesponse are
not necéasarily irreversible, Instances of returm of renal function have occurred
24, 4C and 72 hours and eight days following temporary residence in an homologous

hoct.

The poesibility of using heterologous im vive bankiog comes to mind as

e method for temporary preservation of human kidneys for transplantation from cadavars

Studics of the enhancement of zonal tramsplants in dogs heve been carried

out, using spleen cells preserved in glycerol. Komologous live spleen cells are
injected intravenously at a dose of about 50 million cells per day for 14 days, and
entibody formstion against these cells is studied by hemagglutination, hemolysin

producticn, agar gel diffusion and chromated red cell survival. Cytotoxin production

is also studied. All of these reactioms so far have been megative, indicating mo
sign of immunity or circulating antibody production from this type of enhsncement
procedurs. Thus far homotramsplantation acceptance in paired donors has not been

' prolouged by these cellular adjuvent procedures.

Kidnoy slices have been trensplanted in laborstory rodeats, using the
recipient kidney as & bed for the traunsplant of homologous kidney slices. This has
turnad out to be a delicate method for the discermment of a graft and host intere

action. Although the kidney slice is nonfumctional in the sense of whole organ
physiology, cellular viasbility is rcadily attained. Thus far, no evidence for a

Novsftr va. hant'" renctinn hos haan deduneand -
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b. Xidrey Travcplaptation in Man

1., Zdentical Twins

The {dentical twin series has now been extended to & tot#l of

f1fteen individuals, A number of peirs of {dentical twins bave been considered
for transplantction but rejected becouse of climical contraindicatious eichgr {n
donor or recipicnt. MNotes oca same of the move importent recent events in thess
patients follow:

Pt. Herrick--Now over five years postoperative. EHistologic study of the
kidney shows no signs of immunologic rejéct:ién but does shov some subacute glomarular
nephritis; the patient has recsived a very low dose X-rey with the hope of mltora.t-
ing thic responsc. In the midst of this X-rey treatment he developed an intercurreat
Lout of intestinal obstruction which was treated successfully by coaventional
surcical messures. | | | |

Pt, Coxic--Age 48, This patieat, scmewhat older than other members of the
series, required an endarterectomy at the time of tramsplant and at one year shovs
rormal histology in the transplant biopsy and 1s in perfect health,

Pt, Rosencranz--This was tbé first tuwin to have preliminary bilaterai mephrecto-

my os prophylaxnis egainst comtracting the originzl sutologous discase in the
isologous trausplant. It iz noteworthy that we have had two fatal cases of this
latter situation. In the cess of Rosencranz, at one ysar after transplantationm,
there 48 normal bistology in the transplant., The patient is in perfect health and
is on low doses of monthly chemotherapy and penicillin as prophylaxis sgainst
glomerular nephritis. - | | '

Pt. Rny-=This patient preben:s 8 one~year follow=up. He had acute disease
originally, had preliminary unilateral nephrectomy and simultancously with his
graft had a second nephrectomy. The patient is doing well, with normal histology

inthekidnefa:oneyeu.
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It. Helme-This paticit had @ normal pregnency amé delivery aftor kidnay
tusncplont end §5 cow momzal dn every way aefter four yezns, aud is again pregant,

D¢, MacDuffice~Thie i35 the first tuin sftuation in which the donor has later

Gied, Thia dovor was Lilled in a road-construciion accident when his bawd got
cauglit in & piece of machinery, dragging hﬁn t{n to a gear precs, with f£atal results.
Ris recipient tuip 45 still well end doing nicely.

2. Brperience in Noneidenticol Twins or Nouetwin Situations

Ac mentioned in our proposel last year, we hava been faced with
the problem of aucphric patients on several occssions aod on several additional
‘occasions have umderiaken whole body {rradiastion end kidiwy transplantation in
patients who were mot ideatical twins. These experiences will not be recounted
here in detail. Therc hos been but & single succecs. This vas in paticnﬁ Riteris.
vho hod a fraternal twin denor. The paticat received 250 r total ‘body X-ray and
now, zpprozizately 17 moncbz.a after gx;a.ft, is doing well. Be rejected his skin graft
approzimately eigzht months after the kidney grait was placed. 'nue patiegt kas bhad

low dosc additional I-ray treatment for prophylaxis againﬁt progressioa of &

sceningly beginning rejection response in the kidrey grafts and the rTesult bas been
gretifying to date. |

On eight ctbef occasiens we have made attempts to produce homologous
kidney graft in paticzts who ware dying of fatal rensal diaease,‘ or wio were arephric.
All dut one of these have received total dody: irrediations in doses betﬁu 350
and 450 r. In the other patient 6 mercaptopurire wes used because & cadsver domor
become availoble suddonly end.unespectedly. This cxperience with chemotherapy was
quite enc&uraging. Reral function was well maintainod for 30 dzys. The patisnt
dicd of an intercurrent electrolyte {mbalancc with cardiac arrbym It 48 of
intercst that the rensl graft, although showing some unmistaksble evidence of

DOE/HQ

rejection, was cuch better preserved then one would expect in a 30-dsy homograft,
In soveral of thece expcriences, family donors were used (two mther-;o-slm.ht grafta
cnd one fathor-to-daughter graft,) At the present time a father~to-son graft is

under consideration,
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Qur cpgacach o these problens hos becn a cautious one, alwrys
diffeventioting the visi ond ealvage factozs s beivecn hidneys teken from living
donors and those kidneys obtained cither from cedavers or from infants being
treated for hydrocephnlus by subarachmoid-ursteral gchunt. In the latter case, the
Ikidney is inovitably sacrificed.

| The success with petient Riteris and the incressing swareness that the
bomograft rejection response is subject to modification by Wtic procedures
short of lethol injury hes stimulated contioued cautious exploration of this umimown
territory. Surgical problems coatinue to be rather pressing. In at least two
ingtances (Harper &nd Quental) in the last yoor, failure has been In part due to
changes inthe ancstoxotic blood supply. ‘

¢. Traacplantztion of the Liver in Dogs

This work has progrecsed well in ap extremely frui:fui year and has pow
recched coxpletion of its second phase.

The first phase consisted in perfectiomn of the operation itself. This
vas reported bricfly in last‘year'a docunén:. It consists of a whole organ hypo=
thermiceto=pormothermic homologous canipe liver transplant after total hepatectomy
in the recipient; The opezation involves four major vessel ansstomoses and a
biliery shunt. Our current success in préducing short=term survivors is alxost
unfversal. The operstion is now done wholly through the abdomen. We have now had-
xmany survivors between five end eight days and ocur longest survivor 1s 12 days.

The second phase of the work hes consistod in a delineation of the
patbologic and clinical course o'f. these snimals. This has been brought to completio:
aod is currently being published. The liver continues to function vezy well uatil

| spproximataly 24 hours prior to death, The liver of our longest survtvo_r shoxrs

surprisingly little evidence of homograft rejection in the classical sense though

C

some of the other livers show a massive infiltration of plesma cells in the portalll
~N
areas. The parsnchymatous liver cells themselves seem to be spered in the early 1w

phases, Im one {nstance wa have seen & form of liver cell mecrosis that was v.ryg

antwnldanl st in the eninion af Aanc wmm “mlogiati vas Pmb‘bl’ acute
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hepatitis rcther then liver rejecticn,

d. Trcosolicntotion of the Solcen fo Dogs

Storcing in Octobc;, 1959, our interest in whole orgsn transplantation
vas cxtended to the spleen. Thies bes turned out to be an importent subject because
of the fact that the spleen coctains a large mess of immmologicelly competent
cclls and is, under certain circumstances, also a multipotential hematopoietic orgen.
The first two phases of this work hﬁvelikewise baen completed, |

First has been the delineation of tke requirements for & surgically
succescful spleer transplcnt operation and its accomplishment in spproximately
60 guimals, This consists of a normothermic whole spleen transplant after total
splenectomy in the recipient dog. It imvolves only two major vessel ansstomoees.
These vesscls arc rather small, yet viable spleen is resdily obtained if the opera-
tion 43 carefully done.

The sccond phase of this work haé been the delineation of the clinical,
hematological cod pathologic course of thesec snimels., In most of the animals an
{nitizl “groft va, bost reaction" is seen in the form of swelling of the splenic
folliclice with losg of the mentle of mature cells., This phase quickly gives way to
one of atretic follicle, going on then to massive infiltration with plasma cells
and finelly a rejected spleen. The whole sequence takes about 7 to 9 days and is
not accompanied by changes in the peripheral blood. It is of interest that in one
pair of animals wo saw viable spleen at 51 days. This sgain calls to mind @ general
phenomena of homotransplantation work that ons occasicnally encounters remaricable
exceptions to the usual laws of 1mmogenatic refjection. Although these two dogs

looked rather alike, they came in different shipments into the laboratory and we

had oo reason to believe that they were littermates or in any other way related,
This work will be intensified during the coming year. During the last

four months we have zdded whole body irradiation to this protocol. We are c&nmg

at 250 r with the concept of studying the effect of this lov dose irradiation om ™\

the acceptance of spleen. Thus far the results fail to show any clear-cut effect (@)
Qo

i N ) .w‘q
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Y oohe osvlonic uoleesion mechaulinn of whola Ledy Imrzdiaticn fn this dece. Ve plan

Susing the colin vear o fuerease this dose te 500 r ond elso to study the effect

-

ary

cf chemothervany on thic systen, As a fiiwst step in tho letter category it is
csseatdel tec ctudy the effect of chezotherapy on e animal when the spleen is
shiclded from the szent by temposary occlusion of the blood supply to the spleen.
This is the chemotherapeutic analogue of the Jacobson experiment on spleen-aﬁialﬂins
in irrndiaced mice. It is important to discern whether or not the protection of
the spleen uill rosult 4n its gradually acquiring a multipotential hematopoletic
histology.

| As part of thesc experiments, we are gleo plenning to study during
the coming summer and f2ll the effect of whole body irradiation in the splenectomized
dog. There is reason to believe that shielding of the spleen from whole body ir-
radiastion hrs & beoeficinl effect not only through marrow repopulation but also
by abatemeut of the rclezse of a deleteriocus humoral substance from the frradiated
splecn. Bere again this study will be carried out at various dose levels of
irrediation, and in close collaboration with the Department of Radiology.

1061725
DOE/HQ



qZLLA0 |

VETY.C STUDTES YN MAN AND ANTIZALS

C. ZeeilhCEE

P

The effects of sublethal irradistion on the survival of gkin

trooneplents, aud the comparison of theoe data Qich measurable antibody formation
has been furtihier cnlewged. This work bh.as been carried cut on rabbits exposed to
4C0 r or to 600 r (1D-10 or LD-50). A mmber of immmologic paremeters hnve been
studied, Therc has been found very little correlation botween immmogenetic '
raejection of the homotrznsplent and the formation of circulating antibodies. Whole
body irradiation has comparatively 14{ttle effect on measurable pre-formed enti-
bodies. Ip similar studies, animsls have been given BRA and IR{A or various

nucleocides immediately after X-irradiation.
Much of the work on experimental end human bone marrow aspiration and

injectioq described in our previous document hes now been published as indicated
in the bibliogrcphy., Active clinical use of bone marrow transplantation is being
contimucd as e part of our study of the sntitumor chemotherapeutic perfusion of
isolated limbs and organs. For the most part, this latter is no longer a resssrch
exdecvor nor is it financed from these funds, but has ‘been incorporated into thc
clinical 1ife of the hospital, |

Interest has developed in the effect of irrediation oa the course of
trensplantation when the irradistion is given follouing rather than prior to the

transplant. The theoretical basis for this lies in the concept that immature

cellular populations of {mmunologically competeat cells much more readily davelop
tolerance than do mature cells. Continuous biophysical destructicn of mature cells
in the continuous presence of antigens might therefore produce tolersnce 4in an
adult animal, This work is being carried out in mice. |

During the forthcoming year, our studies of chemotherspy and chamothe rapy

radiation combinations will ba expanded. These studies will ba devoted both to the

dog and to the rabbit. 1In the dog, the studies will be devoted to chemotherapy lnda

XL
N

relation to splenic histology. In rabbits we will combine chemotherapy with Xeray LiJ

subsequent attempts to transplant skin or other orgens, as well as chemotherspy in

therepy and injection of specific csllular antigem. in sn attespt to modify the 0
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course of skin prafit. This study represents & coantinuatlon of our irzadiaticn
work in rabbits, the initial steps of which have now been published (sse bibliography)

and the techniqies velle-stendardized.
Studies of gkin grafte in human volunteers coatinue, as a fruitful method

of study:ng the homotrensplaat phenomenon under highly controlled conditions 4in mam.
For thi: study, normal volunteers have been obtninéd ou vhom ekin graftc are carried
out undz<s local mmesthesic. In f.hese néudies our first sand most basic objective is
a couplete re~cvaluation and redclioeation of the normal histochemical scquences of
ckin graft rejection in man. This seemingly unexciting research nceds badly to be
done if we are to evaluate typss of history coxpatibility responses, as indices of
varying degrees of immmse tolerance in mon, A second phase of these experiments in
man has consisted in local injection of suspensions or lysates of leucocytes. Imn
certain of the protocols the leucocytes are taken from the same donozr who has been
the source of the skin graft. By this method, cross sensitization can ’be studied
quantitetively. It has been demonstrated in these studics that a skin graft proe~
duces sensitizotion to a subscquent leucocyte injection and that preliminary
levcocyte injectien will producle a "second set" skin rejection, In certain circum-
stances, the skin reje'ction is so rspid e&s to £2ll into the 'whitc graft' cctegory.
By this term is meant that no vasculavrization of the graft occurs et all. This
w8y be considered as an extreme accelerationr of vhat has previously been reco';','nizcd
as the 'second set' phenamena

Work on indiffercnt skin grafts in irradirted mice continues to show

much promise. 1In essence, this experimental protocol consists in the irxradfation

" of a mouse and the trmsplmutﬁn into that mouse of bone marrow from & second

anizal, Then, during the early period of "take" (when this bone marrow transplagnta-
tion is repopulating the irradiated subject) 2 skin graft 1s placed or the animel

froo o third or "indifferent” mouse. It 18 of outstanding interest in the field of s ]
bomotw.nsplam.atio.l imounity thet this third skin graft often tekes &nd is held vary?\:

satisfectorily., The reader will recall our work mentioned in the former document, LuJ

@
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of toe than oae chin groft. This appears to te anothar menifectation of the same
phenomenon,  There are ot lcast tio possible explanations=-and probebly many moXe-=
Zor such 2 phonomenon. Fizst 15 the faoct that the imaoture colonies of regemerating
jzmunologically competent cells grow up in the presonce of entizen and are tolerant
of any one of 8 variety of borotransplant antigens preseated to them during this
regencrating phase. The second ezplanation might be called the "d4stracticn”
hypothe#is. Teis would hold that the new bone marrow presents an overvhelming
antigenic stimulus to the waning immmity of the irrediated snimal, and that the
irrediated animal as a whole presents a large antigemdc stimulus to the repopulating
infused narrow; criigeneantibody activities om both sides ere thus vhblly takes up
vith 2 "g::fc-ve.-lmst” end “hostevo.-graft” reactiom; in the presence of such
‘mtensely aatopecistic act i,';ty, the small skin greft, dwelling cut in the periphery,
recoives scont dttemtica, Such sn hypothesis, while semxntically.attracttve, has
as vet no cvidence to support it. |
Related to the above conmcepts ere the oﬁservations made during the

past year suggesting thot secondary discase OT "punt disease" is most marked ia
mice in whom there is & cdncomitznt graft vs. host and bost vs. graft reaction. Thece
reacticas bove been zmeasured by difforential bemagluttinin and red cell survival
Lcchn .cuee. It is of jrportance to emphasize that after whole-body 1rradiatinn and
bone mnrrcw gransfusion, there may be selective cellular survival populations. By
thic 35 meant Chat ve have not docusented smimels after whole body irrediation and
bone pasToY transfusion, im vhom the erythrocyte populacion belongs to ths doror
rod the leucocyte population to the recipiemt. A variety of different combinatiocns
have been observed, In andmale in vhom the marrow is clearly rejected, or in
enfmals in whom the marrow is clearly predomimant, secondary runt disease is less

proainent.
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a roorch fer, and citempt to fsolote the trarepiant sotifen coatinues.
“nis woik is deono particilerly fa the Department of Petkology, is ﬁesed on the
iycis end chemical fractionration of spleen cells, exploys the second sat skino
rajsctica regpomse as ita tit:ﬁtioa cac~polnt, end is largely supported from
other sourccs. -
| Our initinl studies of grgan preservation have been brought to completion
and veadied for publication. These havé tekan the form of notmthamlc and bypo-
thernie eutracorporeal purp oxygenator perfusion of the kidney, and studies of
hypotheniaic preservation of liver, ‘using carbon-l4-tegged glucose oxidstion to
radicactlve CO0;, as the vinbility end-point. This important aspect of our work -
ucede to be strengthored end expacded. During the past eight months we &ve been
inzetive In this {ield beczure of budgetary limitution. It is important to ewphasize
thet in our studics last year we demonstrated that whern liver i{s allowed to cool
pari passu vith the temperatuze of the cedaver, its celluiar integrity is completely
.lost 1in less than en hour and viability is irreversibly compromised. In sherp
contrast, 1if the liver {s 'kept cool by any one of a tdde variety of techniques, it
meintains excellent cellular integrity as long &s 12 hours. Purthermore, we bave
shoun dy a con:pnrison of the function of the whole-organ transplanted liver with
its fn yitro cerboa-lsbelled glucose cxzidation rate, that livers that shov less than
perfect integrated biologic oxidative activity will actually survive and function
vell sfter transplantstion. Stated othervise, this particular visbility-parameter
(glucose oxidation rate) is cepable of dembu.stratins a very wide range of activity
frox "perfect" (mezning by that éssentmlly normal) em dm over a slowly descending
scale to a residucl activity of about 10% . This latter figure 1s denoa;ttl:ed by
‘a campletely dead liver a.nd.represents the type of residual enzymatic activity that

one sees 1n liver cell lysatas.
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Y Liusprentition fa mililpore £iltezn repragent
Corpanaty oo corzied oot L thwe rvoglesl lolievatonies ard, for the wost parnt,

LonLbos Lndividnnls than thooe workines with vholesoven or .ﬁa:a:ictns.
- (¥} ; & £ L

\ g e t . .
Tie nillizore filger, as it 45 nov employed, bas been dicappointing os

R

z r:;.‘:z::; oI trauspleaticg endocvine tfcsue in crimals znd mern. It is our convictiocm,
Lutrever, tha: thece probleme cre in pa*:: pkyzicel, that the method still has much
prroriae and that 4f chould te pursued actively.

Currently our vork falls into seversl categories, as follows:

A couceried sttempt 1s underwey to quentify the release of thyroid bormone

from miilijore filter tracsplanted thyvoid in the dog. For this we are using the
roedioactive tri-iecdothyronire uptske of the red blood ce;119, vhich 1s performed
collaboratively Ly Dr. Bomolsky of the Betk Israel Bospital. It has been found thet
this tissve curvives best if the m{llipore fiigers are placed horizontally between
ihie lobos cf dog lung. Tiis technique i3 curreatly being pursued very actively aand
& sizeablc stctictical series 1s nearing completion. It should be emphasized that
ve have good evldence that millipore £iiter trmpl&&d endocrine tissues maintein
thedx celliuleor 5.:1t'ez:ity. This hzs bean prcver histologically in man for parathyroid,
ovary and thirold, eund in animals, 2dditionally, for adrensl and pancrestic islets.
Deopite histologic cellular integrity, the tissue docs mot produce hormone nomally
in men, This may have to do with the_ thickress of the membrane or oxygen diffusion

ocrods the memirore, Thoce parameterc are currently under study.

Tacre ir substantial evidence thst hormones can lecve the mbrane enclosure
uvite saticfactorily. Ve kave ghown this by the rapid change in :ubul.cr pb.nsphnte
Tesbsorption upon millipore filter transplantation of either normal pazathyroid
tissue or perethyroid adencms in man. This 'pasoive transfer'' has also been demonstret
ed by tha Cransplan'tation. of ipnsulineproducing adenomsns of the pencreas in msen, In
the casc cf ihe ovary, production and releszse of bormone has been shown in monkey aad

woure, It is of interest that estrous-producing tissuz from the ovary cas be
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dormoastrated. whes the uissue withit. ke wdilijore £1liey has mo fooiiclas &zl is
& omogemecus overis £traomsi.

Jurundty tramcfer exparizents ire baing contjaued with the wmiilipoce

€iiter. Ir mamy ways tids work lue prover to e €f cuel wr greater fntexcat thaz
has been the direct work ou tissuc froacplentatien. he Iznwraity s ffex stwiles
have taten twy forms. Firnt hss Ien tie demsustraiice of the traadfer of fauait)
agnizs: tunor trunsplauntalion by hetewolcgout traxefer of tuwmoresezasitized iyroh
aodes, Thic 1ymph wede is en;:lou'ec’ 1 o =iliipore €iffusica choxbar ard het baex
& lymh node that feimeriy dralwu< an avea of cucceegsfal tumor trew pleatatisa,

The miilipore C{Zfucion chambr: cvideutly protacts tkie iynohn neds fiseus frvm
hoterologour traucpleat rejecticp, bul reiea.;au active wutibeLy suduicaces taat
prevent the "take' of the 85z tusor in the mew racipiént carryiaz the éiffusiom
chamber.

$iwilerly, the coatimeel productios ol azeibody gpzinct basierie xzey Lo
demonstratec in lymoh wede tvaasplinted ir a dlifrsice chraier,

b tyoicel piotoeol for dois emperisouc zow leps ix Limanizing 2 mvuse
ato‘nst Seleoanlle pyhosus. Ll wode tissun froo) this neuse fs Yaoe '::;im:pl‘-,:'..atu'.‘-
Lra n".lli;ure Qiffanion curmber Tito & fecon? aTid. Thif txan:pliasd lyurl: as’te
zigeze cortinues to protest the nocoa’ acuse grlust infection vich 85 svgesiem
for & pervicd ev long es 30 doys, Taiu proelorgal preiectios SuGLIs it ctag tkoe Loagh
nede io living aud reprodusing vitica tho r4T1dome Siftnerus clads i ¢ad €lee ule
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6. RELATZED STUDIES 3 SURGICLYL BESELRCU

1. Studies of Kocpital Infection and Inrmwelony .

Tha isolation of petients undargoing Tenal trsnsplemtetion recquirer

special aheptic techniques, These have been worked out lergely with the mupnort
of other agencies. Nomathaless, the estoblisiment of these rooms, of diectary
assistance to care for the patiemts in these rooms, and certein of the studies
rolated to this problem have been supported from this contrrct.

In addition, a seriss of researches has besn umdertskan to messure (by
the erythrocyte-edbarence technique of smtibody titratics) resistence against the
Staphylococcus aursus. By this technique the matural {mmunity srising ia patisuts
subject to so~called hospital staphyloococcal infections has beea studfed. Our
findings indicate that certain patients subject to recurrent euua-ou infections
as an aftermath of hospital sepsis are singularly devoid of antibodies against the
familiar strains of staphylococci. Other individuals, wvho are mot afflicted with
these infections, have s mormal antibody titer. This suggasts that sxy "epidemic"
of hospital inpwueoecu infections must be considered in the 1ight of host
resistance as well as {n the light of emwirommental factors.

‘2. Surgical Metaboliem

Studies of surgical metabolism are supported through this grant insofar
as it supports emcillary sarvices shared both by the metabolic and transplant studies.
An intensive study of fractures, of the effect of hormones on skeletal salt metabolimn
aftar fracture, and a continuing study of body fluid volume regulation are under way
and will be continued in the coming yesr, as meationed in our previcus document.
Num&r&hmuﬁuhémrm. '

9. FAGILITIES AVADANE

mnxwmumm-mmmmumamu

the previous document (dsted June, 1959). | O
uwamm:.mumuiuumucummuuf
research establishment of the Department of Surgery of Barvard Medical School at g

the Peter Best Brigham Hospital. The lsboratoriss include the fourth and £ifeh ()
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floors of Building C-1I of the Barvard Medical School and the e_ntirg first floor
area adjacent to the operating rooms in the bospital. In addition, the beds of

the hospital and most particularly the five special bads in the Bartlett Metsbolic
Unit are svailable for patients being studied under this progras. The support of
these beds and of this unit {s of front-rank iwportance in the continustion of this
wrk, All of the patients having total body irradistion and bone merrov transfusion
have been housed on this unit and {ts contirued use is essential.

_ The Departments of Radiology and Pathology of the Peter Bent Brigham
Bospital and the Department of Bacteriology and thy of Barvard Medical School
have been very active in collaboraticn. Animals, materisls and biological preparaticn
arising from this support have been extansively studied in pathology and radfology;
these departments, by the same token, have mada gvailable to surgery the specialiszed
facilitics, equipment and gkill of their laboratories and personnel. '

During the fortbcéz:!.ng yeexr, our Surgical Research Labo:gbori.es at the
Barvard Medical School will be removed from Building C-II to the grownd floor of
Buildirg E~I. This represents the first ptvsical move of thesa laboratories in over
fifty years., Our facilities will be somewhat expanded but our most important .
sdvantage will lie in the very considerable improvement in light, in space for
animal care, in adequacy of animal care, and in service facilities for the. research

program.

10, OTHER SUPPORT NOW AVAILABLE OR CONTEMPIATED

As menticned in our previocus documcnt (June, 1959) the general laboratory
arrangements for this department and this work are supported by an faterlocking
system of research grants to supplement the university and hospital departmental
budgets. The "single column budgot" enclosed herein can give but an approximate

idea of the order of magnitude of this sncillary oupport.

The central feature of the finsncial structure of this department is this’C
N

contract with the At;oinic Energy Coumission which historically traces its.origin 1Y)

back to our former coutract (AT (30-1) =« 733) designated as "Injury and Wounding; 8

Nirhor orantn A

A Study of Convalegcencae bv Metabolic and Tentonde YNethods. "



contracts imvolved with thin work are listed briefly as follows:

United States Public Health Service: Support in surgical metabolism,
millipore filter studies, kidaey transplantation and radiologic and pathologic
studies,

United States Army, Office of the Surgeon General: Bupport n liver
studies, surgical metabolism, transplantation, support for the depertmeat 6!
pat.hdlogy in transplantatiion and related studies. ‘

In addition, grants from the American Cancer Society, the Commonweslth
Fund, private industry and philanthropy and the Hiltan Pund of Harvard University
are active in belping the support of this work. In the budget provided barewith
no attempt is made to differentiate these multiple sources of support im the so-
called "single column budget form." |

During the past year we were fortumate to obtain a gramt of $50,000. par
year for two years from the Avalon Foundation in Neu York. This grant specifically
makes it possible for us to cover tha hospitalization costs of patients being
‘admitted to the hospit:ai for transplantation. This includes tke study of- renal
disease, the evaluatioa of donors, the bospitalizati;bn of patients, voluntaer
subjects, dovors and recipients in other transplantaticn fields, end certein ubects

of study related to bome marron tuoansnlantnilca,

11. JERSONNRL
This contimes to be a depar‘.aental and {nterdepartmental program

that involves, as it did last year, a mumber of senior persomncl as follows:

Dr. Francis D. Moore, Moseley Professor of Surxgery and Surseonc-in-(:hief
Dr. Gustave J. Damnin, Professor of Patholozy snd Pathologistein~Chief
Dr. Jases B. Dealy, Jr., Professor of Radiology and Radiologist-in=Chief
Dr. Somers H. Sturgis, Clinical Professor of Gynecology

Dr. John P, Merrill, Senior Associate in Medicine

Dr. Joseph E. Murray, Associate in Surgery

Dr. Jobn R. Brooks, Associate in Surgery

Dr. John M. Kimmey, Associate {n Surgery

' - DOE /
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A number of postgraduate research assistants have ‘votked with us during
the past two years, are working with us now, and contemplate working with us in
the coming year. A listing of these indicates the megnitude of our meeds for
support in this division. PFollowing the name of cach man {s indicated in parenthrsis
either the country or city of his origin.

1. Mtsrdute Research Assistants working in this progrem in the

period July, 1959,to June, 1960, are as follows:

Dr. Martin Litwin (Birmingham) Dr. Harry Demissianos (Bostomn)

Dr. is Smith (loe Angeles) Dr. H., Browoell Wheeler (Boston)

Dr. Ulrich Gruber (Svitzerland) Dr. leslie Rudolf (Boston)

Dr. Arthur Sicular (New York) Dr. John Cabill (Baltimore)

‘Dr. Pred lee (Boaton) Dr. Alvaro Rabelo (Brazil)

Dr. Norman Sadowski (Boston) Dr. Keith Abel (london)

Dr. John O'Connor (Boston) , Dr. John E. H. Pendower (london)
- Dr. Sergio Plomelli (Italy) Dr. Ronsgld H. lewis (Bristol)

Dr. David Hickok (Boston) Dr. Romeschardra C. Shah (Calcutta)

Dr. Richard Wilson (Boston) Dr. John W.D.Henderson (loudon)

Dr. Okas Balankura (Thailand) Dr. Daniel E. Pugh (Boston)

2. FPostgraduate Research Assistents who will b’e.join.‘i.ng the group in
the coxing two years, in addition to those above (some of whom will be lesving or
have left) arc as follows: |

Dr, Michael Brady (Dublin)

Dr. Albert Montegue (Warsaw) (More recemtly of New Baven)
Dr. Roy Y. Calne (london)

Dr. Johm Anderson (london)

Dr, Malcolm Gough (london)

Several Barvard Medical students will be working on these problems with

us io the coming summer, including Mr. John P. Dickeon, Mr. Peter S. Liebert,
Mr. Charles G. Bnlgrinspn ard Mr, Douglas M. Behrendt;

DOE /HQ
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PLTER DENT BRICPRAM EBOSPITAL
Contzact (AT (30~1) = 2265)
Single Coluum Budget
Submitted Jume 15, 1960 for Fiscal Year Septembder 16, 196C ~ Septembor 15, 1961

(Bote: This single colum> budget covers & major share of the work described in
the enclosed docuzent).

1. Persomnel

1.1 Senior Professional . . ¢ ¢ ¢ ¢ ¢ o o $30.000.
Dr. Mcore (1/5 time)
Dr. Murray (1/4 time)
Dr. Brooks (1/4 time)
Dr. Sturgis (1/46 time) .
Establiched I"vestigaAtor . . « « o o & 7,500,

1.2 Secrotarial ¢« o « ¢ ¢ ¢« ¢ 6 o s a0 0 0 o ;'lo.mo

1.3 Tachlﬂ.cu, Dut@tic. Diener ¢ o o o 0 35,0@.

1.4 Postdoctoral Assistents . . + « « » o « 11,200,

106 toul s‘-hriea L] L] ] L] [ 3 -Q L] L[] ] [ ] L] [ ] [ ] slw.m0

1.7 Social Security - 37 of 3100,000. . o o 31“0

1.8 Salaries plus Socizl Security $103,000.
2, Supplies

2.1 Chcmicals end Glass 5,000,

2.2 1sotopes 3,000.

2.2 Animgls and Meintensnce 10,000,

18,000.

2. Ecuipment

3.1 Repairs end Purchases ' 5,000,

3.2 Permanent Equiprent 4,300,

9,500,

4. Service

4.1 Photogrephy and Charting 1,500,

4.2 Postage and Express 400,

4.3 Volunteer Subjects : 800.

4.4 Miscellaneous Scrvices , 83C.

4,5 Travel 350,

t , = ' 3,850,
2. Total m@ . 3&,350.
. 5.1 Available other Sources %,905

5«2 Direct Expense Requested AEC : 2843,
6. Overbesd (35% on $44,445) 15,555,
7. Total nequested. froc Atomic Energy Coxmeissfon ~ $60,C00.
10b113b - DOE/HQ
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Lorments oa Pudget
This budget imvolves an incrosse of $10,000 or approximatoly 20 per

cent in the total :oquut_@ .£m the Atomic Energy Coomission for the to;th-
coning year. mmmhmaniutadbytheicopemdpmofmwrk.
by the increasing expense of laboratory equipment and nﬁulc‘and to take care
| of regular, rocurrug salary mnﬁée of persomnel.

last year a similar increase was requssted and was not granted. Please
mote thactmm“ueuvarymlyuededbyauumhmtuha
.prodnctive phase, with meny persomnel working devotedly, in whom salary incresses
are meoded if they are to be maintained as an intact group.

2. _APPROVAL
This proposal has been reviewed by and has the approval of the following:

F-tio7] Harsells, K.D.

Director
Pe Bent Brigham Bospital

D Mo

R

Francis D. Moore, M.D,
Surgsoa=in-Chief

FPetar Bent Brigham Bospital
Moseley Professor of Surgery
Harvard Medical School

| DOE /HQ
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