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UNITED STATES GOVERNMENT 

Memorandum 707845 

DATE: TO : R. G. Humphries, Di rec tor  
Contract Divis ion 

FROM : Herman M. Roth, Director  
Research and Development Division 

SUBJECT: REQUEST FOR CONTMCT ACTION 

It i s  requested t h a t  you t ake  t h e  necessary s t eps  t o  process t h e  
following descr ibed cont rac t  ac t ion :  

1. Nature of Action Requested: 

Se lec t ion  of  New Contractor and/or 
Negotiation of Contract 
Number: 
Contractor: 

Modification of Contract 
Number : AT-( &1)=2459 
Contractor:  Medical couege of V;Lrginie 

Richmond, Virginia 

2. Nature of Services  t o  be Covered by Contract: Research 

T i t 1 e : W m  Effect of Radiation on Transplantation Ixmwdty" 

3 .  TYP e of Contract: fl Lump Sum fl Cost-Type fl Other 

4. Amount t o  be Obligated by t h i s  Contract Action:&5,3yl,oa 

5. Descr ipt ion of Other Changes t o  be Covered by Contract Action: 

I.lodify contract eo provide for the performance of additional 
A-esearch to be completed &fin& the period October 1, 1965 
through Septeslser 3ii, 1966. The AEC will contribute $45,391 
in new funds to the pmjeet. d K 6  - 

. .  , .  

. .  . .  . .  . .  . .  
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\. i ' MEDICAL COLLEGE OF V I R G I N I A  CONTRACT NO. AT-( 40-1)-2459 

AF'PEJIDIX 9'A'' 

For the  Period October 1, 1965 through September 30, 1966. 

. .  
. .  

. .  

. . I  

A-I RESEARCH TO BE PERFORMED BY CONTRPICTOR 

The Contractor w i l l  continue t o  cdnduct research on the  e f f e c t  of 
r a d i a t i o n  on t r a n s p l a n t a t i o n  immunity u t i l i z i n g  long term i r r a d i a t i o n  
of c i r c u l a t i n g  blood c e l l s ,  lymph nodes, bone marrow, and o ther  organs, 
by means of implants, or shunts,  containing Y t t r i u m  90 or Strontium 90. 
These s tud ie s  will be extended t o  include combinations of i n t e r n a l  
blood i r r a d i a t i o n  and o ther  immunosuppressent agents.  
c u l a t i o n  s t u d i e s  will be c a r r i e d  out between two animals receiving 
continuous i n t e r n a l  i r r a d i a t i o n .  
and g e n e r a l  e f f e c t s  i n  dogs, blood i r r a d i a t i o n  using an ex terna l ,  
por tab le ,  continuous, rad ioac t ive  shunt will be employed i n  man 
during per iods  of threatened r e j e c t i o n  of r e n a l  homografts and f o r  
treatment of lymphatic leukemia. 
out concomitant e x t e r n a l  i r r a d i a t i o n  will be used i n  animals which 
a r e  r e j e c t i n g  r ena l  homografts i n  an e f f o r t  t o  determine &ether  
threatened r e j e c t i o n  can be reversed once it i s  establ ished.  

. 
Cross c i r -  - 

Pending t h e  working out of dosage 

I n t e r n a l  i r r a d i a t i o n  with o r  with- 

A - I 1  APPROXIMATE LEVEL OF RESEARCH EFFORT 
Approx. 

(a)  Contractor  Personnel: % of time 

I 

. .  

Dr. D. M. Hume, P r i n c i p a l  I n v e s t i g a t o r  
3 Research Associates 
Research Ass is tan t  
Laboratory S p e c i a l i s t  
4 Laboratory Technicians 
Laboratory Aide 
Animal Caretaker 

( b )  Premises, F a c i l i t i e s ,  and Mater ia ls  t o  be 
Furnished by the  Contractor: 

25% 
21% 
60% 
100% 
71% 
75% 
50% 

S u r g i c a l  operat ing rooms for humans and animals a r e  a v a i l a b l e  i n  
a d d i t i o n  t o  Tissue Culture, Hematology and Chemical Laboratories.  
A l l  t h e  necessary f a c i l i t i e s  and equipment are ava i lab le  t o  conduct 
research on t h e  e f f e c t  of r a d i a t i o n  on t r a n s p l a n t a t i o n  immunity. 
Avai lable  f a c i l i t i e s  include X-ray equipment and 1000 KVF' machine. 

A - I 1 1  ITEMS OF EQUIPMENT TO BE PURCHASED OR FABRICATED Est  im t ed 
cost  BY CONTRACTOR COSTING $500 OR MORE 

None 

. .  - - . . . . . . - . . . .  
. . , , . .  

. .t: 



\ 1. DATE AECPR 9-4.51 
U. S. ATOMIC ENERGY COMMISSION \ 

2. AUTHORIZATION 
NO. 

CONTRACT AUTHORIZATION 
-.A.TO 9. B. Sapirge, Manager 

Oak Ridge Operations O f f  ire 

AUG 7 2 r: I BM-66-74 
3.B. FROM G, L. A m ,  H.D.~ Director 

DivbLon of Biology and Medicine 

4.A. CONTRACTOR (Name, dddrcss. Dcfiartment. rtc.) 

M3DICAL cou6sGB wr VZBGIEIU 
RLchraond, Vfrgfnia 

15. SCOPE OF WORK 

4 . B .  PRINCIPAL INVESTIGATOR ( 5 )  

DlDlDlDlDlDlDlDlDlDlDlDlDlDlDlDlDlDlDlDl M. BUME, M.D. 

Studies on the Lremunology of whole organ transplants and *hie effect of  
irrad€atlon on these grafts. 

6. TERM OF CONTRACT 5. 

0 NEW CONTRACT #RENEWAL OTHER 10-1-65 thtu 9-30-64 
9. PROPERW TITLE TO VEST IN: 8. RECOMMENDED TYPE OF CONTRACT: 

7. CONTRACT NUMBER 

AT (40-1 )2459 
10. SECURITY CLASSIFICATION: 

a FIXED PRICE . 
COST RElMBURSEMEM 

'e CONTRACTOR 0 AEC 

ITY OF PUBLIC Lnw 8 5 - 9 3 4 . T h i s h a s  
becn detnmtned to be In turthrrance of the 

0 CONTRACTOR UNDER AUTHOR- I Work to be performed is under category- 
as defined by AEC Manual Append& 3401. 
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I arri pleased to Lneorrp p u  khat A t o d e  ltuergy Coaanhdon ContrfbutLm 
toward support of your project,  "Tha gffect of atadllaittoa em Transplan- 
tation IaPanmity," has k n  approved. 

The migotfation of the contract, Lscluding PiraanCial de ta i l ,  w i l l  be 

hear from a repremntatfve of that: offfce ehortly. 
the techntcel and sctenttefc addnistratlon d 1 3 ,  of Course, remain  
w i t h  the Division of Bfology and Medicine fn WaghiryEton. 

t handled by our Oak Ridge Operations Office, e& you may expect to 
RespbnclFbilLty for 

We wish you every SUCCCI~S ta your vork. 

8 ttcerely yours 

VilILara 8 ,  Bibb 
MedPcal Rcaretarch Branch 
Division of Biology and Modicfue 

c c :  Oak Ridge Operations Office k /  

. . ..,.. . .*- .. . I _.. - . .  . .  . . ' .. . I  
. .  

- : - .  
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I1 E P d d D E U R E  sT.c;I'EMENT 

A. Cost of 2rojcct t o  dzte. 

1. 

(1 
- 

Expenditures on A.E.C. Grmt thus fa? 10/1/64 t o  6/30/65 

Psrsonne 1 

G. R o k f i s h w  $ 1,380.60 
L. Vzn5ble 1,384.73 
F. bhckler 505 . 06 
PI. Grezne 2,484.00 
E, Borum 3,760.00 
E. Bmwn 497 . 82 
J. Dqer 4,000.00 
P. Fens 1,502.56 
C. Peneke 512 . 72 
S. Aikcns 948.42 
V. Cornett 1,666.64 

628.81 

- 
D 
W 
Q 
0 

W 

- 

Socisl Security 3.625% 
Overhe4 - 22% 

Supplies a d  Equipment 
%prints a d  Publicit i jns 
h i T 2 l S  2nd. c m  
Travel 

TCTAL E>(PEYSES A.E.C. 

500.00 
$ 19,771.36 $ 19,771.36 

716.71 
~ - 9,349.70 

$ 7 4  , 837.77 
2,340.71 

10.00 
8,563.98 
000.00 

$ 35,752.46 

113,884.39 
35.752.46 

$ 8,131.92 

2 . Insti tution31 Contribution, e-enses --I 

S d = s i e s  

Dr. Hwe, 35% $ 8,250.00 
b, Kmffram, 50% 4,875.00 
Dr. Lzc, 50% 6,563 .OO 
k. Clevzlmd, 50% 3,309.99 
Dr, Wolf, 75% 4,78i.00 
Dr. Caltm, 40% 2,520.00 
Dr. Slyxik,  25% 1,500.00 
I&, @&m, 25% 600.90 
R. D ~ v i s ,  50% 1,476.00 

P. Sz?ler, 10% 353.00 
P. Fens, l O O % f c  2,114.00 

$ 38,?57.03 $ 38,357.00 
Socizl Sscurity 3.625% 1,391.00 

Overhi=z.d - 22% 8,745.00 
$7,493.00 

.k $1,502.56--this Cortion of yewly  szk- paid by A- 

I?. Tinslcy, 75% 2,025,oo 

$ 3~,74a.00 
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2. Inst i tut iomd Contribution, expenses (ccnthued) 

&.intermme of Resexch Fzcilities $ 9,000.00 

TOTAL EXPENDITUES , . INSTITUTION 
TOTAL EXPENSES, A.E.C. 6/30/65 

$ 57,493.00 
35,752.46 

$ 93,245.46 GRAND TOTAL - A.E.C. AD INSTITUTION 
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Bo List of Anticipztzc! Expmsss--Estimte of the Costs for t h s  maindsr of the 

ccntrsct period . 
1. h t i c i p z t e d  expenses on A.E.C. &ant 7/1/65 t o  9/30/65 

Personnel 

'\ ' 

E. Eorw. 
J, mer 
1% Greene 
G. Robrtshad 
F. Winckler 

$ 1,470.00 
1,500.00 

828 .OO 
666 . 00 
155.93 

$ 4,619.93 
Social S c u r i t y  3.625% 
Overhead - 22% 

$ 4,619.93 
167.47 

1,016.39 
$ 5,803.79 

Suppliss and EqUiDEnt $ 000.00 
Rzprints and Publications 140.00 

1 , 388.13 h i n d s  m d  Care Tr2vel 800.00 

TCYI'L ANTICIPATED EXF'ENSES A.E.C. $ 8,131.92 

2. AnticiDatzd emenses of Ins t i tu t ion  Contributisn 7/1/65 t o  9/30/65 

S.&=iss 

Dr. H u m  $ 2,750.00 
Dr.  Kauffmn 1,625.00 
D!?. kL? 2,182.00 

D r  . \ h l f  1,594 . 00 
D r .  DElton 880.00 
Dr. Sl.3D2k 500 . 00 
R. Davis 492.00 
R. Tinsley 450.00 
P. Szdler 117 . 00 
P. Fms  704 . 00 

$ 12,394.00 $ 12,394.00 
Social  Security 3.625% 449.00 

S 12.843.00 

Dr. ClevelDd 1,100 . 00 

Maintenance of & s e d  Facilities 

TOTAL ANTICIPHED EXPENSES E~STITuTIoN~?L 
TOTAL ANTICIPATED EXPENSES A.E.C. 

GRWD TOTAL - A.E.C. AND INSTITUTION 

' 2i825.00 
$ 15,668.00 

3,000.00 

$ 18,668.00 
8,131.92 

$ 26,799.92 

C. E s t h t z  of funds available during r e m i n i m  period of projsct .  

1. A.E.C. = $ 8,131.92 

2. Ins t i tu t ion  = $ 18,668.00 

10390 1 5 .  
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111 RENE3IA.L PROTOSAL 

B n t r a c t  AT-(40-1)-2459 

Atomic Ehergy Comnission Renew& Requsst Ju ly  1, 1965 

1. T i t l e  of Project: EFFECT OF RADIATION ON TRANSPLANTATION IMMU9ITY. 

2.  Inst i tut ion:  k p z r t m t  of Surgery, Ikdicel College of Virg in i?  
Richmnd, Virginia , 

3. Project aabstrxt. 

A. Blmd or  l o c 4  h d i s t i o n  and cvline renal h o m o p f t s .  

1. Strcntium . 
2 .  ~ttriumS~ plus I m u r a .  

3, Y t t r i u m  plus ActhcrnyCin C, 

4. 

5. Neck and Pelvis T rmsp lmts - - loc~ l  grdt radiation t o  1 of 2 

90 

90 

100 r Local &%Et h d i a t i o n  plus Actinomycin C or  D. 

C. Scond set t r m s p l m t s  zftm t r e z t m n t  of f i r s t  tmsd?int. 

1. Ridiztion t o  cvrotid wtery vs. Y t t r i u m  90 

2 .  Azathioprine t r e z t m t  

90 E. S tmnt iuc  r2di:tion of blood circulzting in t e f l m - s i l z s t i c  
arterid-venous shunts i n  the h m .  

1. 

2. Acute lym!phatic I c u k e d ~  

Rznal trms’plat reject icn i n  the  hwxn. 
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4 E 5. _- Scient i f ic  background and sco3e of project. (Sae slso Propss RepoFt), 
f- 

A.  Blood k r a d k t i o n  md c a n c d t s t  c m h e  rend horrgv2fts. 

1. Strcntium treztmmt of rend hommafts. AS is outlinsd the 
90 

hzs k s n  (zchieved with tha bet2 emittm Y t t r i u m g o  w h i c h  k s  z physicd 

h d f - l i f e  of 64 hours, Yttriut?? '  hducas a profound lmhopenin  but 

kc=tuse of its short physical h d f - l i f c  t h e  lymphqmia is tempr=zry, 

Strontium 

m a t t m p t  t o  pmducs a sus t zbed  lynphopenia and t o  tes t  t h e  effsct of 

90 90 in , with a lang hal f - l i f s ,  W i l l  k used instead of Yttrium 

, .  
I 

t k i s  state on rena l  h o m p f t  survival. 
90 

2. Yttriun DlUS InXUETL, B e C ~ t l S e  h l 3 3 I - 1  is the  TQSt U S 2 f d  d a g  h 

c l i n i c g  t r m s p k n t z t i o n  todzy m d  kczuse of its proven success in canine 

r e n d  t rmsplmt.3t ion,  it is pl>mt?d t o  perform 2 series of c-mine m z l  

homt rmspkn t s  in which s ~ 1 1  doses (2-3 mps/k,m.) of I m m  are used 

in corbimtion ~ t h  Yttriu, i rp lmtz t ion ,  Irma use in this dcxe 

range Will n3t cons is tmt ly  prolong r e n d  h0rngm.ff-t: su rv ivd .  

is us& %I suff ic ient  dosage t o  prolong h o m q t  survivd, adverse si& 

effccts ?E frequently scen. It is hoped t o  ;.chievz zdditiva zffects  in 

ir?Jnunosuppression Without h v i n g  eidditive adverse effects.  

90 

Fhsn Lw=in 

90 
3.  Y t t r i u n  plus Actinornych C. I n t e r m i t t a t  doszs of Actinonych 

90 C Will lx used in conjunction With Y t t r i u m  

dcmnstrcted tha t  Actinorrycin C is  one of Wm drugs which cm revwsje 

m a l  h o m g n f t  rejection. 

be 2 resdi2tion s c x i t i z e r .  

Actinomycin C in 2 dose of 1 5  Fpkrogrms/kp. on alta?natz dzys. 

r e su l t s  will be corpmd with the e s u l t s  of A c t h m y c h  C am?. a d  with 
90 

Y t t r i u m  alone. 

implants &cas2 it has k m  

Furthczmre, Acthnycin h.ls t e n  shown t c  
90 Dogs with Y t t r i u m  implmts will b~ g i v a  

These 
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4. 100 r local w a f t  r2.diztion plus Actionmycb C or D. 

This experbent is t o  be perfcmned f o r  4 re3sons: 

1.) Since it has been d m n s t r z t e d  tha t  100 r X 6 locd g r d t  radiation 

dozs not s ign i f i cmt ly  prolong renal horngraft survival, Wilt?. 150 r X 6 

does, 100 r X 6 lxsl graft radiation is m qpe;rling experMt31 d e l  

for Oemonstrztbg zdditive effects of combination therapy. Since 100 r 

X 6 hzs no adverse h m t o l o g i c z l  o r  generalized ~ n u ~ u p p e & m  effects, 

it cm be used With other mdalities of therapy Without fern of encotm- 

t e r ing  hemtological o r  other s ide effects  

2 . )  The ;?cthorrycins hzve hen d e s c r i k d  as radiztion p t e n t k t o r s  a d  

this e x p e r k n t  should detmmine whether o r  not Actinorych C o r  D c a  

potentiate t h s  effect of local  grdt radiatim i n  prolcngbg p f t  

survival. 

3.) Yost transplsnt work t o  date hzs involved the us2 of Actinomycin C 

r a t h m  thm Actinomycin D. The l i t z m t u r e  h-3s mny reports  an the  

radiztion p t e n t i a t i n g  effects  of Actinomycin D PLS c o w m d  with 

Actinorrycin C on tumr cells. These sxperirslents should allow z direct  

camp-ison of C vs. D in regard t o  r a d k t i o n  Dotentilting effects  as 

applied t o  p r o l o n g d m  of hcmgmft survival. 

4 i )  Actinomycin C has ken  described as one of two drugs w h i c h  cm 

reverse established renal homg-aft rejection. This hzs nat ken 

described f o r  Actinomycin D md therefore under thsse circumstmces the 

effects  of the drugs in preventinq Jnd/or revwsing rejection cm k 

evduzted. 

5 .  Neck a d  Delvis tmspl'mts. The eqerimqts in w h i &  l o c d  

qdt rzdiztion is  s d ~ i s t e r c d  t o  1 of 2 tr.msplmts f r o m  the sme emor 

W i l l  Ce continusd. These e x p e r h n t s  ~ i r c  currently under W i y ,  Fnd it is 

anticipated that definit ive dztz will be obtabed during the  rem?inder 

of ths current yea?. However i f  the experiments ?rz not cowlsted durinq 
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this period of time the work w i l l  be canthued in to  the next grant yew. 

B. k l a y e d  i r rzdi2t ion h tnxtnmt of rejzctinE rem1 homgrafts. 

1, Y t t r i u m  hp lan tz t ion  on dzy 3, It has been previously shorn 
90 

t ha t  when the  first dose of 150 r l o c d  graf t  rzdiztion is admhistered 

on &ys’2,3 or  4 the= is no significziit prolong3tion of functional - 

survival of rend homgmfts. 

prolcng?tion of renal h o r m p f t s  cm bi? achieved by s t a r t i ng  the zdrtinis- 

t r a t k n  of e i the r  E;-rzrcqtcpurine, a n t h i o p i n e ,  or 6-rr,ethylmercqtc- 

p u r h  on dzys 1, 2 o r  3 post-truunsplmtzticn. 

least one def in i te  difference i n  the mechaism of zction of 6-FlP md i ts  

derivatives 2s cocpzed t o  locl-1 p p f t  mdia t ion  in prolongirlg k i b e y  

h o m g r d t  survival. 

mchmism by which Yttriw. 

t o  implmt Y t t r i u m  

iS re ject in%. If Yttriurn 

ixplmted on d=iy 3 or 4 it is logiczl  t o  combine Y t t r i u m  

grdt r id iz t ion  t o  sec whether the combin?.tion of these two mdzlities 

of rzdiztion would hzvz zdditivz effect cn h s m p a f t  s u v i v t l .  

Histologiczl md func t iond  d5tta indiczte by t h e  3 r d  or 4th post- 

t r m s p l m t  d3y the  rejsct ion process is  u s u 4 l y  wll  estzblished, 3md. 

therefore m y  treatmat which is  ins t i tu ted  zt  this p d o d  of t h e  

m u s t  ham an e f fzc t  e i the r  on the a1tr-11 h m e  mchanisrn cr an 

thd Efferent eirc of the  imune r e s p n s i .  

Hcwevsr Zdcowski h s  shown that significant 

T h i s  dsmnstrztes 3t 

In an zttcrpt t o  et further  information cn the 
90 prolongs howgraft  surviv?l, it is  p l = m ~ ?  

90 on p o s t - t r a s p l m t  dzy 3 or 4 Flfiile the  h o m g d t  
90 

is  zble t o  prolong g z f t  survivzl whsn 
90 

with l c c d  

2. 1500 r on d3y 3 plus serial b iopsks  OF ren-ll trmsplmts. 

Technic31 d i f f i cu l t i e s  encountered With t h i s  experiment h v t  been 

e n m k r i t e d  in t he  progress reprt. Hwver  it is plmned in s p i t e  of 
, 1  
‘L somewhzt d i scour&ng results a t  present t o  continue t h i s  experimmt 

u n t i l  3 defini t ive nurher of mimls cm be. zchieved b an &tempt t o  

see i f  a single dose of 1500 r c a  k signif icant ly  reverse rejection in 10390 1 q ’  
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snh=LLs who ape m c e i h g  no other treztment. 

previuosly mentioned, being p e r f o m d  in sn &tempt t o  a s c z r t a h  i f  local  

graf t  rzdiztion has m y  effect on the efferent arc of the irrmne respon% 

t o  canine h m q p f t s ,  

This e x p e r h a t  i s ,  as 

Two consecutive 1000 r dosas will also be t r i ed .  

3.  100 r l oca l  gr3f.t: rzdiation plus  1500 r on day 3 ,  If ths 

cxpzrirrents l i s t e d  above of 100 r X 6 plus Actinomycin C a d / o r  D provs 

tc be a useful experimental rmdel fo r  8 m n s t r a t h g  zdditive e f fec ts  of 

treztnmt, it is p l m s d  t o  perform 2 ssries of t r ansp lmts  h which 

m h l s  will receive 100 r every other day x 6 doses plus 1500 r on dzy 3. 

??lis Will Ix done t o  dmortstrzte whether or not s l-ge dose of rzdixkion 

csn reverse re ject ion zfter it his been estzblishsd, and whether or not 

locd.  @?aft radiztion has rn ef fec t  cn thz  effermt arc Gf the immune 

rr,echmisrr,. 

C, Second set t r znsp lmt  zftw t r e z t m n t  of first t rmsplant .  

It is p l a n e d  t o  psrform z seriss of second-set r en i l  hompqhs  in 

m h l s  receiving e i the r  m d b t i o n  t o  thz c m t i d  mtery neck Dcdicls cr 

Yttrim hplmts  with th s  first-set kidney. Thesz e x p e r h t s  will k 

perforred in an zttempt t o  ascertain whether radiation of t \a  zrtcri2.l 

inflow t o  t h s  renal homgrzft or intrz-arterid radiztion e f f i c t s  the 

afferent arc of the immme reqcnsc .  

t rea t ren t  w;th second-set grdt, m y  prolongt ion of su rv ivd  rust k 

presmed t o  be du2 t o  inhibit ion of t he  afferent a c  of thz b m n s  respmse' 

90 

Since the animl will peceivz no 

2s a consequence of the t rea t ren t  givcn duri.113 t he  p r iwry  grez€t. 

2. Azathioprine t r e z t m n t  of seccnd-set kidneys. In m ?tternl>t t o  

ascertain whether o r  not azzthioprina c=n .ibolish established h o m p z f t  

h u n i t y  first-set EnLL hmugmfts Will be p l x e d  , a d  Will receive no 

< I  t r e z t m t .  

period b r i l l  be dlcwed. 

Following remvd. of the first-set gmft the zqpmpriatz rest 
L 

Second-set mdts  Will be plzced snd ariimls w i l l  

lx givm high doses of azzthioprhs in 

Gstablished t r m s p l z n t  immunity. 

Eittempt t o  ovzrcom2 the  
10 390 20 
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D, Prevmtion a d  trea-nt of secondmy disease w i t h  rabbit =ti-rat 

lymphocyte mtiserum. 

This represents work tha t  currently is in progress -IS outlinsd in 

the Fro,mss Report. 

a .large n&r of experiments W i l l  hzvs t o  3c perfomd in order t o  

es t&l ish  the  presence or absence of a bene f i c id  e f fec t  of ,%E& t reatsd 

bonz m w  on t h e  incidence of seccndary disease. 

Frfo&,o such e x p s r i m t s  using 850 r t o t a l  body rzdiation plus cell  

doszs in the r.mge of 50 x 10 

From the datz x q u i r e d  thus fm, it is 2ppment tkt 

We are currently 

6 cells. Ekcause of thz  high 30 &y mrtd-ity 
previously observed in ziiir?a-ls receivhrr, RARL treatGd bone r?,?sra~ g a f f s  9 

it m y  be necessay  t o  sltm othcr v z i z b l e s  of the  e x p e r h a t  in th? 

future, 

k f o r e  using the marrow for g r d t i n g ,  t h s  numbr?r of cslls trmqlmted, 

th2 &se of r z d k t i o n ,  a d  whether the bone rrarrow cells zre uszd alone o r  

in carbination with spleen cell gmfts. 

generally r e s u l t  in a highcr incidenc.2 of szcond;.ry disease, it may k 

d e s i r d l e  t o  repezt t h e  exper ixn ts  using splzen cel l  grafts i n  place of 

cr in canbination With the bone mrrcw t r m s p l m t s .  

E. 

Such variables include the nurr$er of dmes of RA€& zdnhistered. 

As splzm cel l  t r ansp lmts  

Strontiumg0 r a d i a t i m  of blood circulat ing in t z f l m - s i l z s t i c  

mterio-venous shunts i n  the hurrt?n, 

Next m n t h  we plan t o  be.@ c%tious c l in i ca l  trails  of S t m t i m  90 

sources @.xed in 2a-terio-vaous shmts in 2 c l i n i c d  situzticns.  

first of thesz is  during threztened r e n d  homgrzft rejection, the secmd 

The 

is for zcute lyqhatic leukmiz. 

1. & n d  transdant rejection in t he  h m ,  Nost of cur human kidney 

transplant pat ients  have functioning tz f lan-s i las t ic  mtcrio-venous shunts 

fcr pwposes of hemdialysis pr ior  t o  the tine of t rmsp lwtz t ion ,  

shunts w i l l  lx kft in place. 

Strontiuz 

" k s e  

A t  tines of threatened Vaft  rejection 
90 

w i l l  bcI: iddcd t o  the  shunts for purposes of radizthg ciraula- 
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t h g  blood. The remxhder of the patients' imrrnulosuppressivz therapy 

W i l l  not be al tered,  md it W i l l  be s sce r t ahed  whether this .mdzl.ity 

of therapy Will reverse threztened rejection, 

Dr, O'Foghludha i n  the kparbnent of B d i s t i o n  Physics h t he  construction 

of the Strontium 

beti enrksions. 

project on technical detai ls ,  czlculation of dose, -md in r d i a t i o n  

protection of both the pztient and of the nursing personnel on the  

Me h w e  been working with 

90 
shunts a d  on wzys of shielding the pzticnts from the  

Dr. O'Foghlude *xi11 continue t o  mrk with us in this 

trmsplant unit . 
90 

2. .Acute, Iyrphatic leukernis. Using the  s-me tedmic of S t ron t im 

aterio-venous shunt m d a t i c n ,  tre&rent of selzcted c x c s  Gf scut?. 

l y m p h t i c  1eukeni.a will be perfarmed in col ldmrzt ion w',th rmibsrs of 

the Ikpartnent of Hzmtology and Pediatrics. Tre.aWnt will st f i rs t  

only be used for cases which arc refrzctory t o  other mre stmdard rems 

of t h e r q y ,  

p e r f o m d  by thz Division of Pediatric Herratology, 3nd caliSrztion of 

doss and rzdiat icn protection Will be under the  supervision of 

Routine hamtological evduzt ion m d  pztient c m  Will be 

DP, O'Foghludh.^. 

1 0 3 4 0 2 2  
I 
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-\ 6. Scient i f ic  personnd. 

Principal Investigator: 

Chairnznd of ths lkpartment . 
David M. Hume, M.D.,.Professor of Surcery a d  

Publications given with oripsrtal applicztim 

and subsequent progress reports. 

Co-Principal Inwst igztor :  

Professcn? of Surgery. T i m  30%. 

T h e  25%. 

H. Myron K a u f f m ,  Jr., M.D., Assistant 

Other Staff Investigators: 

Surgery, 30%; Richard J. Cleveland, M.D., Instructor of Surgery, 30%; 

H, M. h e ,  M.D., Assistat Professor Of 

James S. Wolf , K D . ,  Research Fellow in Surgery, 90%; Dr. F. O'Foghlu&a, 

R-ldiation Physicist, 3%. 

Newly Amointid Personnd: 

Professor of S u r g ~ r y ,  50%. 

year working: on t ransplmtat ion antipens with Drs. 3Jossal znd B m e t t .  

J. Didkinson McCavic, M.D. 

Humphrey J.0. White, M.D., Resew& Fellow in Surgery, 90%. 

G. Pelvi l le ,  Cdillims, K.D. , Assistant 

Dr. Willim has kern in Austr i l ia  th2 past 

R s e d  Fellow i n  Surgery, 50%; 

M. Gazzysrli, 

ksezrch Fdlow in Surgery, 90%. 

7. Other Pmsonnel. 

Zssearch Associat+ J. mer -- 60% 

Lab Spec. 3. -- E. Eom. --loo% 
Lab. Tech. A. -- L. Vamblz --loo% 

Lab. Tech. E. -- M. @-en -- 100% 

Lsb. Tech. E. -- G, Robertshzw - 65% 

(undergraduatz student 1 

Radiation Assistat -'-" 20% 
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8. Other Finicial  Assitance. 

No other finmcial assistance i s  received for any of the. personnel proposed 

t o  bc paid f r o m A , E , C .  funds except J. rxJyer, who w i l l  receive $4,000 per 

year from other SOWCBS (The N,I .H.  Inst i tut ional  Grant), 

personnel 

instructors or trainees on a deputmental Training Grant in Tmsplsntat ion.  

Pranises, facilities, equipmnt, and materials t o  be furnished by thz 

T k  Drofessiond 

dl pzLd completely from Institutional. sources or a s  

9. 

contractor. 

f u l l y  equipped a n h l  operating rooms, laboratories, isotope counting 

equipmzt , mchine shop, animal x-ray ( d i a p o s t i c  and treatment) and 

animal care facilities cova5ng approximtely 40,000 sq&e fe s t  m 

available for  the  study. 

in the  hospital. 

study. 

A Clinical Trmsplant Cmter is in o p r z t i c n  

No mjor  item of equipmnt are needed t o  c u ~ y  out the 

1 0 3 9 0 2 4  



-3 6- 

10. - WE-sed -- b d p e t  f c r  10-1-65 ,- t c  9-30-66 

A.E.C. Cxr t r iku t i sn  

Perscnnel % Time 

Resemch Assistant, J. Dwyer -60% $ 6,000.00 
I i b .  Spec. B, E. Bc:mq 100% 5,880 .OO 
kb. T e 3 .  B, G .  R r J b e r t s h w  -65% 2,400.00 
b.b. Tech. A, L. Vemble 100% 3,456 .OO 
Lab. Tsch. B, M. Green 100% 3,456.00 
b!. Tech. A, (Rzdiaticn Asst.) 20% 720 .OO 

$21,912.00 
S:ci?il Secur i ty  3.625% 

Supplies m d  E q u i p e n t  

G l a s s w a x ,  etc. 
Reapcnts, Drugs 
Yt- t r iurn  Act ivzt im (20) 
Shunt Mzterial fc r  Sr90 (20) 
tbhtenance and R e p %  
O f f  ice Suppl ies  znd Pi-ctTrzphy 
Tclephrine znd T e l e p a p h  
Pzth?lcgy (150 slikes @ $l/slide) 

$ 750.00 
, 1,20araa 

1 ,oca .m 
1,800 .Q0 
-. : 200 .oo 
200 .ua 
.50.00 
150 .OO 

$ 6,350.00 

Reprints and Publicatirns 

AninXLs and &re 

opzratinq.. €xpense $ 4,260.00 
D y  RrchF-se 200 @ $lO/d-p 2,000 .OO 
lkp  Czre 200 (3 ,60/dr-g x 30 dsys 3,600 .@O 
Rzts 250 @ 1.20 ea. 300 .OO 
Rats @ .03/day x 30 days 180 . O O  

$ 10,340.00 

Travel 

TOTAL A.E.C. R E V S T  

$ 21,912.00 
794.00 

$ 2 2 , 7 0 6 m  
4,995.00 

$ 77,701.00 

$ 6,350.00 

$ 200.00 

$ 10,340.00 

$ 800.00 

45,391.00 
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cr > 11. h c u n t  - Requested 

A. I n s t i t u t i q m l  Cmtributicn * 
Salmies  

B. 

D r .  Hwne, 25% 

D r .  Lee, 30% 
Dr . 0 'Fr,ghludha, 3% 
R .  Dzvis - A n h d  cmetakm, 50% 
R. Tlnsley - L& zide, 75% 

D r c  Kaffim, 30% 

Social Security 3.625% 
Overhead - 22% 

8,000 .OO 
4,785.00 
5,700.00 

630 . 00 
1,968.00 
2,475 .OO 

23,558.00 

$ 

851,. 00 
5,183.00 

$ 29,595.00 .$  23,5135.00 

Mzinterance qf reswch f z c i l i t i e s  $ 1 2 , 0 0 0 . 0 0  

Animal prqcurement, cme, :md 
Frccessinr $ 10,000.00 

.:$ 12,000 .G3 

~ r .  i t i l l i m ,  50% 
Dr, McGcmic, 50% 
Dr. White, 90% 
D r .  Clevelcmd, 30% 

D r  . Gazzywli, 90% 
D r .  W ? E ,  90% 

$ 7,150.00 (NM) 
3,500 .OO (NM) 
7 , 650 .OO (NIW 
3,345.00 (NIH) 
7 , 650 .OO ( N I H )  
7,650.00 (NIH) 

$ 86,945.00 

C. TOTAL INSTITUTIONAL AND NON-EC CON'I?.IBU"IOIq 
TOTAL AEC R E V S T  
GRAND TOTAL AEC PLUS OTHER 

.$ 1 0 , O O O . f J ~  
$ 57,,595,rjO 

$ 36 ,945 .3  

$ 88,540.09 
$ 45,391.00 
$133 , 931.03 

f; Cest nf clinical .transplant un i t  nct included. 
$300,000 per yem. 

This mrunts  t; z3wt 
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12 .  Authsntication. 

Signsd for the Medical College of Virginia! 

p r i m i d  Investigstor: 

David M. H u m ,  M. D. 

Comptrollsr : 

W. L. Dzniel Crooks 
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UhTED STATES GOVERNMENT 
P(*w 

Memorandum 
DATE: d t t tvs ,  

: c. L, n&ahwA# Bir+&Ur TO 

DfVwm3 ox ikwsqgr Q mm%.?M* Eq 
FROM : Herman M. Roth, Di rec tor  

Research and Development Div is ion ,  OR 

SUBJECT: RENEWAL OF CONTRACT NO. AT-(40-1)- wj a mulpr’trr Bp mm 
OB8 UiaeO& a@%) 
wktgs 

We are submit t ing for your review and appropr ia te  a c t i o n  the  
fol lowing information concerning the  c o n t r a c t  which w i l l  expi re  
on &q&ihRwr gJ, &W* 

l. Renewal Proposal (16) X I  3, 186 9 b e -  
2. Progress Report ( & I  3&3wk8ae?sa=oG 
3 .  Financia l  Statement ( 4) 
4. 200-Word Summary ( ! l ~ - h & Q b  
3. mW Q F ; v * L m  ~ t a ~ l  w (6) 

We s h a l l  app rec i a t e  your advis ing  us of your dec i s ion  so t h a t  
we may proceed wi th  the  necessary c o n t r a c t  a c t i o n  a t  t h e  
e a r l i e s t  poss ib le  da te .  

-%A/., Herman M. Roth 

Enclosure : 
A s  Lis ted  Above 

......... ,.. ....... - . . . .  . .  
.., . . I .  . 
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DAVID M. HUME, M.D. 

STUART H C Q U I R E  PRDPESSDR 

AND CHAIRMAN. DEPARTMENT OF S U R G E R Y  

MEDICAL COLLEGE OF VIRGINIA 
1200 EAST BROAD STREET 
RICHMOND 19, VIRGINIA 

June 25, 1965 

United S t a t e s  Atomic Energy Corfunission 
Research and Cevelopmnt Division 
Post Off ice  Box E 
O a k  Ridge, Tennessee 37831 

Gentlemen : 

Enclosed are a progress  report, expenditure s t a t e m n t ,  renewal 
proposal ,  SIE s m r y  and 10% voucher for A.E.C. Grant AT-(40-1)-2459. 

There axe no reportable inc iden t s  during t h e  pas t  n ine  mnths. 

We would l i k e  t o  take this opportunity to thank you for t h e  cont rac t  
support  during this p a s t  year ,  and to express tne hope that the  support 
w i l l  continue during the corning year. 

Very s ince re ly  yours ,  

David M. E m ,  M. D. 

DI4H : nm 

Enclosures 0b-K  

103c10311 
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NOTICE OF RESEARCH PROJECT 
SClZNC e I N F O  R W A T I O  N CXCHAWO E 

WHSoFilAN wbrmty)N 
c 

Department of Surgery, Medical Coileqe of V i r g i n i a ,  R i cmnd ,  Virginia. 
- .  - 

TITLE OF PROJECT 

,-- 

s’ Internal i r radiat ion of circulating blood, 

The objective of this study is to determine the effect  upon c i rcu la t ing  blood cells, 
lynph nodes, b e  marrow, and other organs, of continuous krtg-@rm internal -ation 
of circulating blood with implants o r  shunts c a n t a h h g  Y t t r i u m  or S t m t i u m  . It has 
already been demonstMted that profound lymphopenia can be produced by this technic and 
that prolmgaticn of renal h a g r a f t s  can be achieved in the a n h l  rendered lyrrghopenic 
by internal blood radiation, These studies will be extended in c c m b i n a t k s  of internal 
blood i r radiat ion and other imnunosuppressent agents W i l l  be tes ted,  h s s  circulation 
will be carried out between two ani mal^ receiving continuous internal irradiation, when 
the dosage and general e f fec t s  have been ell worked out in the  dog, b l d  irradiaticn 
using an exteml ,  portable, ccmthws, radioactive shunt w i l l  be employed in man during 
p&ds of threatened reject ion of bmgrafts and f o r  the treatmtn of lynrphatic 
leukemia. 
given to  animals who are rejecting renal horngrafts i n  an e f fo r t  to see whether threatened 
rejection can be reversed a c e  it is established.. 

1 

Internal  i r rad ia t ion  with or w i t h o u t  m d t a n t  external i r radiat ion will be 

1 L 

WhSTlGATOR-DO NOT USE THIS SPACE 
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r- SCIENCE I N F O R M A T I O N  EXCHANGE P r U u T  w. ~ ~ b w a U c c j S  1 NOTICE CF RESEARCH PROJECT 
WUCXflON BY AEC 

HEREBY AU~HOR~ZED 

Department of Surgery, Medical College of Virginia, Richmnd, Vi rg in ia  
L 

Y I T L E  OF PROJECT 

c 

('"1, ._ 
??.le preventicm and treatrrent of secondary d i sease  
and lyrp , hat i a  homgraf- t s. 

i r r a d i a t e d  rats Riven bone r r a m w  

A f t e r  to ta l  b d y  irradiation and the adminis t ra t ion  of horroloRous b n e  mm7 
of lymphocytes secmdary  disease develo?s i n  a high percentage of animls m d  leads 
t o  their death,  
a c t i v i t i e s  of t h e  grafted cells. 
with: 
antilymDhocyte s e m . ,  o r  2 )  a n k l s  who followhp: t h e  p a f t  are themselves trea:ed with 
antilymphocyte serum. If the. a n t i l m h o c y t e  i s  capable of m e v e n t i n g  semndary 
disease this w i l l  stimulate renewed h t e re s t  in 2 study of bone mmv and lyn@tic 
grafts after to ta l  body i r r a d i a t i o 3  and t h e  induct ion of to le raxe  by lyrmhorfles 
in new?mrn anirnals. 

This i s  presumed t o  Se due t o  t h e  im.unolop$cal cawSi?ities and 
Contml  i r r a d i a t e d  .grafted anhxils be c m q a ~ d  

1) i r r a d i a t e d  a n k l s  F f t e d  from mimls previously t r e a t e d  with h e t e w l o p u s  

1039033 
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NOTICE OF RESEARCH PROJECT 
SGIZNC E IN F O R M A T I O N  EXCHAHGE 

WWCZiTION BY AEC SWHWhrW W I T U S K X ' I  

c 

Division of Biclogy and Medlclne 
HEREBY PflIHGRIZED 

Departmiit of Surgery, Medical College of Virg in ia ,  Richnmd, Virginia .  

T I T L E  OF PROJECT 

Second-set t r a n s p l a n t s  after r a d i a t i o n  t-reatmt during the f i r s t - s e t  transplant. (--j 
Kidney horngrafts w i l l  be perform? in  dogs, The a n k l  w i l l  be t r e a t e d  with 

L i t e r r i t t e n t  or continuous r a l i a t i o n  of the blcmd and the primary t r ansp lan t  w i l l  
be l e f t  i n  u n t i l  rejected or  will be m m v e d  after a period of two weeks. Second 
set renal h m t r a n s p l a n t s   fro^ the o r i g i n a l  donor w i l l  t h e n  be ?ut i n t o  the r e c i p i e n t s ,  
The funct ion and h i s to loP ica1  changes in tk second-set w f t s  w i l l  then ]=e f o l l m d  

t r e a t r e n t  of tne f i r s t - s e t  g r a f t  prevents i m u n i z a t i m ,  then it mst have dcze so by 
interfemme in som way with  t h e  a f f e r e n t  arc involving the pick-up'or t r a n s x r t  
of an t igen ,  
t o  inves t iga t e  t h e  mechanism 

* t o  determine wnether the ani,ml has been i m r i i z e d  by the f i r s t  graft or  not. If t h e  

I f  t h e s e  e f f e c t s  are si@ficait,  subsequent experiments Will be designed 
mre d e t a i l ,  

I 


