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UNITED STATES GOVERNMENT 

* Memoran.dum 
r'. 

._ TO 

FROM : 

SUBJECT: 

1 0 3 9 0 4 1  

Ralph Elson ,  D i r e c t o r  
Cont rac t  D iv i s ion  

Herman M. Roth,  D i r e c t o r  
Laboratory and Un ive r s i ty  Div is ion  

REQUEST FOR CONTRACT ACTION 

OLE : JD3 

It i s  r eques t ed  t h a t  you t a k e  t h e  necessary  s t e p s  t o  process  t h e  
fo l lowing  desc r ibed  c o n t r a c t  a c t i o n :  

1. Nature of Act ion Requested: 

- 1 7  S e l e c t i o n  of New Cont rac tor  and/or  
Negot ia t ion  of Contract  
Ember : 
Contrzc tor :  

2. 

kT Modif ica t ion  of Contract  
Number : AT- (404)-2b59 
Contrac tor :  I.fedic& College of V i r g i n i a  

Eichmnd,  V i r g i n k  

Nature of Se rv ices  t o  be  Covered by Cont rac t :  

T i t l e  :"me Effec t  of Radiation on Transplantation Iz?n\mity" 

Research 

3.  

4. 

5 .  

6 .  
IbCif 'y contract t o  provide for the performnce of a a a i t i o n a l  research t o  be 
coqle ted  during tho period October 1, 1967 tkrough Septeaber 30, 1968. !Rie 
epproved AZC cu22ort ceil ins is $52,000.00 which is 49$ of. the cstinated 
t o t a l  C O E ~  of t h e  prodect ($109,101). T i t l e  t o  equipent ,  if m, shall  
vent i n  the contractor m d c r  Acthority of Aton ic  'Energy Act  of 1954 since 
t he  Contractor's c o n t r i b u t i o n  is espected t o  e%Ud. or exceed the  value of 

T p e  of Cont rac t :  

Amount of AEC Funds t o  be Oblinatec? by t h i s  Cont rac t  Act ion:  $52,000.00 

AEC Percentage  of Estirnzted Tot& Cost t o  be  Shown by t h i s  C/A:  49$ 

Desc r ip t ion  of Other Changes t o  be  Covered by Contrac t  Act ion:  

Lv Support  Agreement - 1 7  C o s t - m e  LT Other 

Author iza t ion)  
S. 2. S a p i r i c  

7 .  Au thor i ty  : 

fron Jo'm R. Totter to 
dated Aqgust  30, SG7* 

POIXI A X - 4 8 1  (Cont rac t  
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MEDICAL COLLEGE OF V I R G I N I A  

APPENDIX "A" 

For t h e  Cont rac t  P e r i o d  October 1, 1967 through September 30, 1968. 

A-I RESEARCH TO BE PERFORMED BY CONTRACTOR 

The Con t rac to r  w i l l  cont inue  s t u d i e s  of t h e  a c t i o n  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 i n  t h e  l a b o r a t o r y  animal  t o  inc lude  
(1) r a d i a t i o n  of t h e  c i r c u l a t i n g  blood wi th  dos imet ry ,  strontium-90 
b e t a  i r r a d i a t i o n  and movement, r e n a l  t r a n s p l a n t ,  p e r f u s i o n  and 
e x t r a c o r p o r e a l  i r r a d i a t i o n ,  ( 2 )  l o c a l  g r a f t  i r r a d i a t i o n ,  (3) t o t d -  
body i r r a d i a t i o n  and thymectomy, ( 4 )  h i s t o c o m p a t i b i l i t y  and i n  v i t r o  
immunity s t u d i e s  as r e l a t e d  t o  c y t o t o x i c i t y ,  an t ibody de termina t ions ,  
a n t i g e n i c  s t i m u l a t i o n ,  use  of p e r f u s i o n ,  e t c .  

A-I1 WAYS AND MEANS OF PERFORMANCE 

(a )  I tems Inc luded  i n  T o t a l  Est imated Cost:  

(1) S a l a r i e s  and Waaes 
$52,467 a 00 

D r .  D. M. Hume, P r i n c i p a l  I n v e s t i g a t o r  
(25% of Time) 

3 Research Assoc ia tes  (30% of Time) 
8 Laboratory Technicians & S p e c i a l i s t s  

(55% of Time),  
Animal Care taker  (50% of Time) 

( 2 )  S o c i a l  S e c u r i t y  

( 3 )  Supp l i e s  and Eauipment 

Photo Microscope 
I s o t  op e s 
Laboratory Glassware 
Drugs 
Shunt M a t e r i a l s  & Other Miscel laneous I tems  

( 4 )  R e p r i n t s  end P u b l i c a t i o n  Costs 

( 5 )  Animals and Care 

( 6 )  Trave l  

( 7 )  

(8 )  

Maintenance of Research F a c i l i t i e s  . 

Overhead (30.34% of S a l a r i e s  & Wages 

2,307.00 

8,028.00 

300.00 

16,280.00 

800.00 

12,000.00 

. 15,919.00 



I 
4 

I 

i 
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(b) Items Significant to the Performznce of this Contract, 
but Excluded from Computation of Total Ccst and from 
Consideration in Proportioning Costs: \ 

None 

A-I11 The total estimated project cost of A-I1 (a) above for the 
contract period stated above is $108,101.00. 
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Form AEC-481 
(7-66) 

&EC.PR 0-4.61 ~ U S. ATOMIC ENERGY C O M M I S S I O N  

CONTRACT AUTHORIZATION 

S.A. TO 
6. Re SapLZC, MWmger 
ckk Ridge OprUtiaaEi m i c e  

rnICPL cCu?m u? vIi#m 
R i m ,  v- 

CONTRACTOR (hunt, dddmr, Dc~ottmcnf, rtc.) 

6. TERM O F  CONTRACT 5. 

0 NEW C O N T R A m  & R E N E W A L  0 OTHER 3*x4? thm 9-3- 
8. RECOMMENDED TYPE O F  CONTRACT: 9. PROPERTY T ITLE TO VEST IN: 

2. AUTFORlZATjON 
NO. 

1. DATE 

7. CONTRACT NUMBER 

m( 110-1)24->9 
10.  SECURITY CLASSIFICATION: 

4.8. PRINCIPAL INVESTIGATOR ( 5 )  

- 

8 FIXED PRICE 
0 COST REIMBURSEMENT 

0 

0 AEC 

8 CONTRACTOR 
Work to be performed is under c a t e g o r y 2  
a s  defined by AEC Manual Appendix 3401. 

i -  

i‘co 3 c1 o 5 o .  
I 

. . . . . . . .  - ....... ---  . . . . .  
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O R O - A E C  

TELETYPE S E C T I O N  

CKP 4 0 5 P  EDT SEP 6 67 CTA225 

SSA553 CT RA312 PD R I C H M O N D  V I R  6 3 5 0 P  EDT ' 

C S SHPUP, A N S  DT SEPT 5 CTA580 CTAA587 p1$ 
8.. 3 USAEC O A K  RIDGE TENN. 

RETEL WILL ACCEPT AEC SUPPO9T NOT TO EXCEED 52,000*00 

D M HUME L DANIEL CROOKS MEDICAL COLLEGE OF V I R G I N I A  

( 5 5 1  
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USAEC c. s. SHOUR >Cf' 
C. S. SHOUP , CHIEF, BIOLOGY BRANCH RESEARCH Am> DEVELOPMENT DIVISION C. S. SHOUP ' 

OAK RIDGE, TENNESSEE 
SEP 5 1967 

- 
DR. DAVID M. ZIUME, DEPARTMENT OF SURGmY, MEDICAL COLLEGE OF VIRGINIA, 

MR. L . DANIEL CROOKS, COMPTROLLER, MEDICAL COLLEGE OF VIRGINLA, 

RICHMOND, VIRGINIA 

INFO: 
RICHMOND, VIRGINIA 

kECEIVID AUTHORIZATION TO EXTEZ?D PERIOD UNDEX CONTRACT NO. AT-( 40-1)-2459 



Devid M. Erne, M.D. 
Department of Surgery 
MecUcal College of Virginia 
Strauss Surgical Research 

Richnond, Virginia 23U9 
Lrbratories 

Dear Dr. Hme: 

f m pleased to W o r n  you that Atomic Energy C o d s s i o n  
toward su2por'c of your prodect, "%e Effect of Radiation 
plantation Immunity," has been approved but at less than 

contribution 
on Trans- 
the requested 

level 

The negotiation of the contract, including f immcia l  detail, w i l l  be 
handled by our Oak RiQe Operatione Office and you nay exTect t o  hear 
frcm a representetive of that office shortly. Responsibility for the 
tedmical  and scientific addnistration will, of COUB~, rermin with 
the Division of Biology and Kedicine in Washington. 

We h5sh you every success in your work. 

Sbcerely y o u s ,  

h'i l l iam R. Bibb 
E W i c a l  Research Braoch 
Division of Biology and bk6 icFne  

cc: O a k  Ridge Operations O f f i c c ' v < g <  

1039053 

\ 
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Subject: CorrraACT NO. AT-(4+1)-2459 

Dear Ih.. tlume: 

The r e n d  proposd., progress report and other relstgd docunenta 
submitted under Contract Bo. AT-(40-1)-2439 have been forwarded to 
AEC Headquarbrs for review. We #ill not- you of their decision 
re lat ive t o  rermd of the contract a8 600n 8s it is received. 

In accordance with our let ter of April 25, 1966, it is necessary that 
all technical documents (except reprints of publications) prepared 
under the contract be assigned appxoprhte z%po~% numbera and a Form 
AEGW be conpleted and s u w t t e d  on each. Therefore, please f\lmish 
us with an appropriate report rider and a Forn AEC-427 for each of the  
fo l lowhg listed documents: 

a. F m p s s  Report, '!Effect of Radiation on Trans_plantation 
Imxmlnity" e 

"The Preparation of Specific, Potent, ALS Jn the Horse Using 
Dog Tkwo@es". 

Wuantitation of Lymphocyte Production Sn Normal and SthLLated  
Lymph Nodes". 

b. 

C.  
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S. Aikens 
C. S t an ley  
M .  Greene 
E. B o r n  
J. Dwyer 
c. sung 
P.  Fens 
Lab. Mechanic 

Soc ia l  S e c u r i t y  @ 4,4% L 

Overhead @ 30.34% . 

Consumable Supp l i e s  and Animal Care 
Travel  

$ 216.00 
210.00 

1 ,112  * 00 
1,920.00 
1,500.00 

600.00 
1 , 410.00 

750.00 
7,718.00 

339.59 
2 , 341.64 

10,399.23 

5,868.13 
54.21 

T o t a l  An t i c ipa t ed  Expenses, AEC 16,321.57 

Ant ic ipa ted  Expenses o f  I n s t i t u t i o n a l  Cont r ibu t ion  7-1-66 t o  9-30-67. 

D . M .  Hume, M . D .  
H . M .  Lee, M . D .  
G . M .  Williams, M . D .  
J . S .  Wolf, M . D .  
B .  Semb, M . D .  
A. Newhoff, M . D .  
J . C .  P i e r c e ,  M . D .  
T.C. Moore, M . D .  
W .  Smel l ie ,  M . D .  

35% 
30% 
50% 
75% 
90% 
50% 
40% 
30% 
30% 

S o c i a l  S e c u r i t y  @ 4 . 4 %  
Overhead @ 30.34% 
Maintenance of Research F a c i l i t i e s  . 

2,910.00 
1,800.00 
2; 500.00 
1,050.00 
1,600.00 

800.00 
1,450.00 
1,530.00 
a 680.00 

14,320.00 
630.08 

4,344.69 
3,000.00 

To ta l  An t i c ipa t ed  Expenses, I n s t i t u t i o n  22,294.77 
To ta l  An t i c ipa t ed  Expenses 38,616.34 I 

Estimate o f  Funds Avai lab le  During Remaining Period of P ro jec t .  

’ 16,321.57 A E C  

I n s t i t u t i o n  $22,294.77 
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- "J 111. RENEWAL PROPOSAL AT(40-1)2459 J U L Y  1, 1967 - 

.- 

T i t l e  of P r o j e c t :  Effect o f  Radiat ion on Transp lan ta t ion  Immunity. 

I n s t i t u t i o n :  Department o f  Surgery and S t r a u s s  S u r g i c a l  Research Labora tor ies ,  
Medical Col lege  o f  V i rg in i a ,  Richmond, V i rg in i a .  

P ro jec t  Abs t rac t .  
A. Radiat ion o f  C i r c u l a t i n g  Blood. 

1. 
2.  
3.  
4.  

Chemical dosimetry and a p p l i c a t o r  geometry. 
Strontiumgo shun t s  and anti-lymphocyte serum i n  canine r e n a l  homografts 
Stront iumgo shun t s  and imuran i n  canine r e n a l  homografts. 
Strontiumgo blood i r r a d i a t i o n  i n  t h e  human. 
a , )  renal t r a n s p l a n t  r e j e c t i o n  c r i s e s .  
b . )  p re - t r ea tmen t  o f  r e n a l  t r a n s p l a n t  r e c i p i e n t .  
c.) i n  t h e  leukemias.  

co rporea l  blood i r r a d i a t i o n  and/or  t r a n s p l a n t a t i o n .  
Stront ium90 i r r a d i a t i o n  o f  c i r c u l a t i o n  t o  ex vivo per fused  organ. 

5 .  In  v i t r o  immunologic competence o f  t h e  lymphocyte fol lowing ex t r a -  

6 .  

B. Local Graft I r r a d i a t i o n .  
1. I r r a d i a t i o n  o f  ex vivo per fused  organ. 

C. T o t a l  Body Radia t ion .  
1. E f f e c t  of t o t a l  body r a d i a t i o n  on r ecogn i t ion  phase of  immune 

response fol lowing thymectomy. /- 

(..:"-e& 

D. H i s tocompa t ib i l i t y  and In  Vi t ro  Immunity S tud ie s .  
1. 
2. 
3.  

4 .  
5. 

Lymphocyte c y t o t o x i c i t y  t e s t .  - 
Mixed lymphocyte r e a c t i o n  fol lowing i r r a d i a t i o n  of  one populat ion.  
T ransp lan ta t ion  serum ant ibody de termina t ion  fol lowing animal and 
human r e n a l  t r a n s p l a n t  a t  ion .  
Method f o r  e s t ima t ion  of  t o t a l  lymphocyte mass. 
Effects o f  ant ibody generated by var ious  a n t i g e n i c  s t i m u l i  upon t h e  
func t ion  o f  r a t  kidneys per fused  i n  v i t r o .  

.. . 

. .  

. .  
. .  

. . . .  
. .  

. I  .. . .  

. .  
. .  

1 .  ' . . , ? .  . _ .  
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A. Radiat ipn of C i r c u l a t i n g  Blood. 

S c i e n t i f i c  Background and Scope o f  P r o j e c t .  

mentioned by some au thor s  i s  inadv i sab le  f o r  reasons connected wi th  

r ed  ce l l  and p l a t e l e t  f r a g i l i t y ,  and we propose t h e r e f o r e  t o  cont inue  

working a t  lower l e v e l s  (0 .5  krad/day) which have t h e  a d d i t i o n a l  ad- 

vantage t h a t  they  can be a t t a i n e d  with much l e s s  hazard t o  s t a f f .  

Adequate dose-rates may be ob ta ined  e i t h e r  by us ing  h ighe r  r/V 

r a t i o s  or by us ing  h i g h e r  a c t i v i t y - d e n s i t i e s .  I n  gene ra l ,  t h e  use  o f  

l a r g e  r/V r a t i o s  involves  r a t h e r  complex th read in2  arrangements wi th  

consequent r i s k  of  kinking and c l o t t i n g  and g r e a t e r  exposure t o  s t a f f  

time i f  threading  i s  c a r r i e d  o u t  wi th  sou rces  i n  p l ace .  We t h e r e f o r e  

propose t o  cont inue  cons t ruc t ion  o f  limb-mounted a p p l i c a t o r s  wi th  

r e l a t i v e l y  small volume, compensating f o r  t h e  low r/V r a t i o  by us ing  

sources  o f  somewhat h i g h e r  a c t i v i t y  whose juxapos i t i on  t o  t h e  i r r a d -  

i a t e d  f l u i d  w i l l  be  as c l o s e  as can convenient ly  be  arranged. A 

number o f  des igns ,  based u l t i m a t e l y  on shun t  No. 4 descr ibed  above, 

a re  under a c t i v e  cons ide ra t ion  and we are  i n  touch with t h e  sou rce  

manufacturers as t o  t h e  b e s t  f a b r i c a t i o n  techniques .  

o u r  i n v e s t i i a t i o n s  on t h e  use o f  low-Z encapsula t ion  (as a l r eady  t r i e d  

i n  No. 4 shunt )  a s  v igorous ly  as p o s s i b l e  because o f  t h e  very s i g n i f i -  

We s h a l l  pursue  

.. 

1. App l i c a t o r  Geometry. 

We'believe t h a t  i n c r e a s e  i n  dose - ra t e  t o  t h e  k i lo rad jday  l e v e l  

can t  reduct ion  i n  r a d i a t i o n  hazard .  

t o  make a l i gh twe igh t  eas i ly - in t e rchanged  a p p l i c a t o r  which can be  worn 

cont inuously by t h e  p a t i e n t ,  d e l i v e r i n g  some 1 krad/day t o  a p a t i e n t  

o f  normal blood volume and t h a t  t h e  e x t e r n a l  hazard from t h i s  sou rce  

We b e l i e v e  t h a t  it w i l l  be  p o s s i b l e  

w i l l  be  s o  small as t o  c a l l  f o r  no undue nurs ing  p recau t ions .  

1 0 3 9 0 5 9  
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In  cont inuing  o u r  dosimetry s t u d i e s  we propose t o  i n v e s t i g a t e  t h e  

dependence of t h e  mean blood-dose on t h e  wall t h i ckness  o f  t h e  blood __. r" I - -  

--I c _---_ 

- 

. .__- 

I .  . 

tub ing ,  a m a t t e r  o f  consequence s i n c e  tub ing  of somewhat g r e a t e r  wall 

t h i ckness  than  t h a t  now used would minimize kinking.  We s h a l l  a l s o  

c a r r y  f u r t h e r  o u r  i n v e s t i g a t i o n s  on t h e  e f f e c t  o f  source  geometry on 

t h e  dose de l ive red ,  and w i l l  i n v e s t i g a t e  t h e  v a r i a t i o n  of  dose between 

p a r a l l e l  p l a t e s  when t h e  i n t e r - p l a t e  medium i s  n o t  homogeneous. 

s tudy  t h e  e f f e c t  o f  wall th ickness  we ' s h a l l  use thermoluminescent tech-  

To 

niques  i n  which (as an example) we s h a l l  use tub ing  whose walls a r e  

. themselves composed o f  thermoluminescent m a t e r i a l  o f  v a r i a b l e  lumen 

s i z e .  I n  t h i s  way, t h e  con t r ibu t ion  from d i f f e r e n t  annu la r  zones i n  

t h e  tub ing  can e a s i l y  be s t u d i e d .  

minescent techniques a l s o  i n  an a t tempt  t o  mock-up a l i q u i d  system 

i n  which cel ls  o f  varying s i z e s  a r e  s t imu la t ed  by micro-sphe'res o r  

We a l s o  propose t o  use  thermolu- 

micro-discs  o f  s e n s i t i v e  material. 

tagged c e l l s ,  i n  an a t tempt  t o  d i scove r  t h e  temporal p a t t e r n  of c e l l  

A s tudy  on t h e  use o f  r a d i o a c t i v e l y  

flow through e x t e r i o r  shun t s ,  i s  a l s o  i n  prospec t  but d e t a i l s  have not  

y e t  been worked o u t .  
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.- 

2 .  Strontiumg0 Shunt and Anti-lymphocyte Serum i n  Canine Renal Homografts. 

S tud ie s  i n  t h e  product ion  of  anti-lymphocyte antiserum were publ ished ~ -_ 

.- 

2 .  Strontiumg0 Shunt and Anti-lymphocyte Serum i n  Canine Renal Homografts. 

S tud ie s  i n  t h e  product ion  of  anti-lymphocyte antiserum were publ ished ~ -_ 

from our  l a b o r a t o r y  i n  1964 (Sacks, F i l i ppone ,  and Hume, S tud ie s  of  

Immune Des t ruc t ion  of Lymph Tissue ,  I .  Lymphocytotoxic E f f e c t s  o f  Rabbit-  

A n t i - R a t  Lymphocyte Antiserum. Transp lan ta t ion ,  2 :60, 1964.) In  t h e  p a s t  

y e a r  a method of  producing a poten t  dog anti lymphocyte antise-um i n  t h e  

horse  has  been developed (Braf,  Z . F . ,  Sme l l i e ,  W . A . B . ,  Williams, G.M. and 

Hume, D . M . ,  The P repa ra t ion  of  S p e c i f i c  Poten t  ALS i n  t h e  Horse Using 

Dog Thymocytes. Surgical .Forum 1967,(iri p r e s s ) ) .  S t u d i e s  i n  t h e  use of  

t h i s  ant iserum have r e s u l t e d  i n  t h e  pro longat ion  of canine  r e n a l  ho rngra f t  

s u r v i v a l .  I ts  mechanism of  a c t i o n ,  a c t i v e  c o n s t i t u e n t s ,  and optimum dose 

schedule  a r e  under c u r r e n t  i n v e s t i g a t i o n  i n  o u r  l a b o r a t o r y  as we l l  as i n  

t h e  l a b o r a t o r i e s  of many o t h e r  t r a n s p l a n t a t i o n  i n v e s t i g a t o r s .  

no one has  y e t  i n v e s t i g a t e d  i t s  p r o p e r t i e s  when used i n  conjunct ion with 

r a d i a t i o n  o f  t h e  organ r e c i p i e n t .  

However, 

I t  h a s  been proposed by S t a r z l  and h i s  group t h a t  lymphocytopenia 

i s  not  a necessary  requirement f o r  t h e  e f f e c t  o f  t h e  ant i -serum i n  t h e  

immune process .  

"Immunologic b l ind fo ld ing"  occurs  s o  t h a t  r ecogn i t ion  of an t igen  i s  

i n t e r f e r e d  with by concurrent  use o f  Anti-lymphocyte serum. 

and Monaco, converse ly ,  demonstrate a profound lymphopenia i n  both t h e  

mouse and dog during admin i s t r a t ion  o f  ALS and f e e l  t h a t  t h e  lympho- 

Levey and Medewar have p o s t u l a t e d  t h a t  some form o f  

Russe l l  

cytopenia  is  an impor tan t  a spec t  o f  t h e  animals '  response t o  t h e  a n t i -  

serum. 

As t h e  methods of SrgO shunt  r a d i a t i o n  i n  t h e  dog a re  developed t o  
1 

a high degree,  and now t h a t  a po ten t  dog ALS i s  a v a i l a b l e ,  i t  i s  proposed 
I .* - - 

\- ,= 
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* --,7 L . d - 2  t h a t  t h e s e  two methods o f  immunosuppression be combined i n  an e f f o r t  

t o  b e t t e r  understand t h e  mechanism of a c t i o n  o f  each o f  t h e  methods. 

Severa l  ques t ions  could be  answered by t h i s  s tudy :  1) Is t h e  ALS commit- 

.I - ' - d _ .  C'?. -_- - 

t e d  c e l l  more o r  less r a d i o s e n s i t i v e ? .  2)  Does p r i o r  lymphopenia enhance 

o r  suppress  t h e  e f fec t  o f  ALS?, 3) Could an organism r e c e i v e  p r o t e c t i o n  

from t h e  leukopenic  e f f e c t s  o f  r a d i a t i o n  by committing t h e  ce l l s  p r i o r  

t o  r a d i a t i o n  i n j u r y ?  The s u r v i v a l  o f  a canine r e n a l  homograft following 

r a d i a t i o n  a t  t h e  time of t r a n s p l a n t a t i o n  and f requent  i n j e c t i o n s  of ALS 

according t o  our l a b b r a t o r y  p ro toco l  w i l l  be t h e  f i rs t  s tudy  planned 

us ing  t h i s  combination of therapy.  S e r i a l  t i s s u e  b i o p s i e s ,  p e r i p h e r a l  

lymphocyte l e v e l s ,  h e a l t h  o f  t h e  animal,  and func t ion  o f  t h e  homograft 

w i l l  d i c t a t e  what a l t e r a t i o n s  w i l l  be made t o  t h i s  p r o t o c o l .  

3. Strontiumg0 shunt  and Imuran i n  canine r e n a l  homografts.  
. .  

The p i l o t  s t u d i e s  f o r  t h i s  s tudy a r e  r epor t ed  i n  t h i s  p rogres s  r e p o r t .  A t  .-=- 

(--.: 
. t h e  low doses o f  a z a t h i o p r i n e  used we were unable t o  determine any increased  s u r v i v a l  

over  animals with blood r a d i a t i o n  a lone .  To at tempt  t o  determine t h e  e f f i cacy  
d 

o f  addin'g 1mur)an it would be given i'n somewhat l a r g e r  b u t  s t i l l  sub- therapeut ic  

dose l e v e l s  t o  determine t h a t  dose which i s  most op t imal .  

Shunt r a d i a t i o n  w i l l  a l s o  be used f o r  a c u t e ' r e j e c t i o n  i n  animals c a r r i e d  

on macimum t h e r a p e u t i c  l e v e l s  of  Imuran, f o r  even a t  t h e s e  l e v e l s  of  drug 

a s i g n i f i c a n t  percentage  o f  t h e  animals w i l l  u l t i m a t e l y  r e j e c t  t h e i r  t r a n s p l a n t .  

Th i s  p r o t e c o l  w i l l  then  exper imenta l ly  mimic t h e  method of blood r a d i a t i o n  now 

* -  used c l i n i c a l l y .  

I 

1 0 3 9 0.b 2 
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4 .  Strontiumg0 blood i r r a d i a t i o n  i n  t h e  human. 

I n  t h e  p a s t  two p rogres s  r e p o r t s  we have d iscussed  o u r  f ind ings  i n  

t h e  use of  shunt  r a d i a t i o n  i n  r e j e c t i o n  c r i s e s  fol lowing r e n a l  t r a n s p l a n t a t i o n  

and i n  chronic  lymphatic leukemia. 

t h a t  t h i s  modal i ty  i s  of some usefu lness  i n  t h e s e  cond i t ions .  However t h e  

amount of information a v a i l a b l e  t o  d a t e  i s  t o o  scan ty  t o  achieve  any v a l i d  

conclusions and must be expanded. 

r a t e s ,  as d iscussed  above, a r e  of  prime importance i n  a r r i v i n g  a t  optimal 

response t o  shunt  i r r a d i a t i o n  and must be so lved  s o  t h a t  t h e  modality 

i s  more p r e d i c t i v e  and less empi r i ca l .  

performed t o  d a t e  much information has  been gained.  

I t  has been f a i r l y  conclus ive ly  shown 

ProSlems o f  a p p l i c a t o r  geometry and dose 

However even i n  t h e  empir ica l  s t u d i e s  

We w i l l  cont inue  t o  t r e a t  a c c e l e r a t e d  r e j e c t i o n  c r i s e s  fol lowing 

human r e n a l  homotransplantat ion with SrgO blood i r r a d i a t i o n .  

w i l l  be monitored by p e r i p h e r a l  c e l l  counts and c e l l u l a r  morphology, 

product ion of u r i c  a c i d  and o t h e r  c a t a b o l i c  byproducts ,  as wel l  a s  i n  v i t r o  

lymphocyte responses  fol lowing t h e  r a d i a t i o n .  Wr w i l l  cont inue  t o  a s ses s  i t s  

r o l e  i n  r e v e r s a l  o f  r e j e c t i o n  by i t s  use wi th  no o t h e r  modi f ica t ion  o f  t h e  

immunosuppressive regimine.  

P a t i e n t  responses 

In  a d d i t i o n  we a r e  beginning a p ro teco l  i n  which one of two p a t i e n t s  

r ece iv ing  p a i r e d  cadaver  t r a n s p l a n t s  w i l l  r e ce ive  shunt  r a d i a t i o n  whi 1 e on 

hemodialysis being prepared  f o r  t r a n s p l a n t a t i o n  a n d  fol lowing t r a n s p l a n t a t i o n  

f o r  s eve ra l  weeks. With knowledge of  t h e  degree o f  h i s t o c o m p a t i b i l i t y  

obta ined  from lymphocyte c y t o t o x i c i t y  t e s t s ,  observa t ion  o f  t h e  p a t i e n t ' s  

lymphocyte response,  and c l i n i c a l  course of t h e  r e n a l  func t ion  we w i l l  be 

a b l e  t o  ob ta in  d a t a  as t o  t h e  immunosuppressive a b i l i t i e s  o f  blood r a d i a t i o n  

i n  t h e  e a r l y  phases o f  t r a n s p l a n t a t i o n .  No o t h e r  a l t e r a t i o n s  w i l l  be  made 

i n  o u r  b a s i c  c l i n i c a l  immunosuppressive reqimine,  which w i l l  cont inue t o  

inc lude  l o c a l  g r a f t  i r r a d i a t i o n  i n  t h e  immediate p o s t - t r a n s p l a n t  pe r iod .  
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c * \le w i l l  a l s o  cont inue  t o  i n v e s t i g a t e  t h e  response t o  shunt  r a d i a t i o n  

i n  p a t i e n t s  w i th  chronic  lymphatic leukemia. 'The r a d i a t i o n  has  been shown 

t o  be 'a powerful mechanism f o r  t h e  d e s t r u c t i o n  of  c i r c u l a t i n g  leukemic 

lymphocytes and t h e s e  p a t i e n t s  provide  a unique oppor tuni ty  t o  s tudy 

\/-*,- -- - c 

t h e  k i n e t i c s  of t h e  lymphocyte fol lowing shunt  r a d i a t i o n .  The r a d i a t i o n  

dose r a t e s  have thus  f a r  been empi r i ca l ,  and have been f a r  less than t h e  

mean c e l l  doses u t i l i z e d  by t h e  Brookhaven group and by Thomas and 

a s s o c i a t e s .  

and with more e f f i c i e n t  SrgO a p p l i c a t o r s ,  i t  should be p o s s i b l e  t o  develop 

gu ide l ines  f o r  t h e  dose-response r e l a t i o n s h i p .  

However wi th  t h e  techniques now be ing  developed i n  dosimetry 

As new a p p l i c a t o r s  a r e  

developed, they  w i l l  cont inue  

t h e  response w i l l  cont inue  t o  
'.. 

morphology, and by h i s t o l o g i c  
. .  

t o  be  eva lua ted  i n  t h i s  group o f  p a t i e n t s  and 

be evaluated by p e r i p h e r a l  c e l l  counts  and 

examination o f  bone marrow and lymphoid t i s s u e .  

#- '1 

\., JS 

5. In  v i t r o  Immunologic competence o f  t h e  lymphocyte a f t e r  ex t ra -corporea l  

blood r a d i a t i o n  and/or  t r a n s p l a n t a t i o n .  

--, , 

Prel iminary f ind ings  i n  t h i s  s tudy a r e  desc r ibed  i n  t h e  above progress  

r e p o r t .  During t h e  next  'grant  pe r iod  w e  p l an  t o  cont inue  t h i s  s tudy  using 

t h e  a l ready  developed techniques  of  lymphocyte a n t i g e n i c  s t imu la t ion  i n  

c u l t u r e .  I n  a d d i t i o n  methods of more q u a n t i t a t i v e  r e l i a b i l i t y  a r e  being 

developed by use of s u b s t r a t e  r a d i o a c t i v e  tagging  and c e l l  tagging t o  assess 

t h e  degree o f  lymphocyte s t i m u l a t i o n .  I n d i r e c t  methods o f  agg lu t ina t ion  

r e a c t i o n s  a r e  a l s o  be ing  developed a f t e r  t hose  descr ibed  by Milgrom and 

o t h e r s  f o r  a s s e s s i n g  t h e  degree o f  lymphocyte-antigen i n t e r a c t i o n .  

methods are  be ing  app l i ed  t o  lymphocytes ob ta ined  from animals and m a n  

both p r i o r  t o  and dur ing  SrgO r a d i a t i o n  and with o r  without  corresponding 

organ t r a n s p l a n t a t i o n .  

.. . . .  1 .  

These 

These s t u d i e s  should l e a d  t o  some answers t o  
I. 

. .  ques t ions  o f  whether t h e r e  i s  any a l t e r a t i o n  of  t h e  lymphocyte, s h o r t  of k .) 

1 0 3 9 0 b 4  . -  
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1 

L death of  t h e  c e l l ,  t h a t  occurs  fol lowing r a d i a t i o n ,  and bf what  time r e l a t i o n -  
e 

s h i p s  a r e  r e l a t i v e  t o  t r a n s p l a n t a t i o n  and ex t r aco rporea l  r a d i a t i o n  

” -r-f A induced lymphopenia. < 
_ -  LS: h 

6. Strontiumgo i r r a d i a t i o n  o f  c i r c u l a t i o n  t o  ex vivo per fused  organ. 

U t i l i z i n g  t h e  p rev ious ly  descr ibed  ex vivo organ pe r fus ion  ,system and 

inco rpora t ing  e i t h e r  a p e r f u s a t e  o f  known numbers of lymphocytes o r  d i l u t e d  

whole blood from a s i n g l e  donor animal,  canine r e n a l  kidneys will be 

per fused  whi le  a Strontiumg0 a p p l i c a t o r  o f  known a c t i v i t y  i s  i n s e r t e d  i n t o  I 
1 

t h e  c i r c u i t .  

dos ime t r i c  methods desc r ibed  i n  t h e  foregoing progress  r e p o r t .  However t h e s e  

methods of n e c e s s i t y  measure t h e  r a d i a t i o n  dosage o f  a homogenous l i q u i d ,  

Attempts a t  dosimetry have r e s u l t e d  i n  t h e  use o f  chemical 

The blood i r r a d i a t i o n ,  however, involves  t h e  r a d i a t i o n  of p a r t i c u l a t e  

matter which probably passes t h e  a p p l i c a t o r  i n  a l ame l l a r  flow. 

i s  imposs ib le  t o  c a l c u l a t e  mean c e l l  doses ,  bu t  only mean blood doses.  

However, by pe r fus ion  wi th  p e r f u s a t e  with known numbers o f  lymphocytes ans 

Thus i t  I 

-<)- 
us ing  a p p l i c a t o r s  of known mean blood dose it  w i l l  be p o s s i b l e  t o  empi r i ca l ly  

determine t h e  c e l l  dea th  ra te  f o r  a given r a d i a t i o n  dose.  By use  of 

microspheres and t h e  thermoluminescent techniques descr ibed  i n  a previous  

s e c t i o n ,  and by omi t t i ng  t h e  organ from t h e  c i r c u i t  it w i l l  be p o s s i b l e  

z 

0 ccr determined mean blood doses .  
-c, 
0 
0- 
a 3  

t o  determine mean dose of p q r t i c u l a t e  ma t t e r  t o  compare with t h e  prev ious ly  

S tud ie s  i n  t r a n s p l a n t a t i o n  immunology w i l l  a l s o  be performed using 

SrgO r a d i a t i o n  and ex v ivo  kidney pe r fus ion .  Lymphocyte uptake by t h e  

kidney dur ing  pe r fus ion  has  $been desc r ibed  i n  t h e  progress  r e p o r t .  

da t a  w i l l  be  compared wi th  d a t a  obta ined  f o r  1,mphocyte uptake a f t e r  a 

SrgO a p p l i c a t o r  has  been i n s e r t e d  i n t o  t h e  c i r c u i t .  By us ing  both s e n s i t i z e d  

and unsens i t i zed  lymphocytes i n  t h e  r a d i a t i o n  pe r fus ion  system, Jhe a l t e r a t i o n  

These  

I <- ,; 
o f  t h e  immune capac i ty  of t h e  c e l l s  by r a d i a t i o n  can be i n v e s t i g a t e d .  
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B Local Graft I r r a d i a t i o n - - I r r a d i a t i o n  of ex vivo per fused  organ.  * ,- . 

_ -  (2: I n  t h i s  y e a r ' s  p rog res s  r e p o r t  we have descr ibed  a system f o r  ex 

vivo pe r fus ion  of  t h e  canine  kidney which has  been shown t o  have t h e  a b i l i t y  

t o  maintain an organ f o r  many hours  with pe r fus ion  o f  e i t h e r  a c e l l u l a r  o r  

sanguinous p e r f u s a t e .  I t  i s  proposed t o  u t i l i z e  t h i s  experimental  model 

as an extens ion  o f  our  prev ious  s t u d i e s  o f  t h e  mechanisms of  l o c a l  g r a f t  

i r r a d i a t i o n .  I t  has a l r e a d y  been p o s t u l a t e d  t h a t  one mode o f  a c t i o n  i s  t o  

des t roy  immunocytes a t t a c h i n g  themselves t o  t h e  g r a f t .  I t  has  been shown 

a l s o  i n  s t u d i e s  r e p o r t e d  i n  t h i s  progress  r e p o r t  t h a t  t h e r e  i s  an uptake 

by t h e  homologous r a t  kidney of  per fused  l p p h o c y t e s .  Therefore  it .would 

seem a l o g i c a l  ex tens ion  o f  t h i s  s tudy t o  eva lua te  t h e  uptake o f  lymphocytes 

by t h e  kidney dur ing  ex vivo'  per fus ion  whi le  t h e  kidney i s  undergoing loca l  

g r a f t  i r r a d i a t i o n  us ing  va r ious  r a d i a t i o n  p r o t e c o l s .  S ince  t h e  l i f e  span 

o f  t h e  kidney i n  t h i s  experimental  model i s  s h o r t ,  t h e r e  i s  no need t o  

l i m i t  t h e  amount o f  r a d i a t i o n  rece ived  and more i n t e n s i v e  r a d i a t i o n  can be  
\ 

. .  . >! . . . . 

employed t h &  is p o s s i b l e  i n  t h e  experimental  animal.  E i t h e r  i n t e r m i t t a t  

uptake by t h e  kidney and organ b i o p s i e s  w i l l  be  used t o  e v a l u a t e  any a c u t e  

a l t e r a t i o n s  produced by t h e  i r r a d i a t i o n .  Both f i rs t  and second s e t  

immunologic r e a c t i o n s  w i l l  be  eva lua ted .  
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b . 
C. T o t a l  Body Radiat ion.  

1. The Effec t  o f  t h e  Thymus on t h e  Cognit ive Phase o f  t h e  Immune Response. c:. ' 
I t  has  been shown t h a t  neonata l  thymectomy i n  c e r t a i n  mice strains 

induces marked lymphopenia and immunological c r i p p l i n g .  

respond t o  an t igens  can be  r e s t o r e d  by thymus g r a f t s  conta ined  i n  m i l l i p o r e  

chambers. However, most of  t h e s e  animals remain lymphopenic. Lympho- 

The a b i l i t y  t o  

p e n i a  can be  co r rec t ed  by t r a n s p l a n t a t i o n  o f  heav i ly  i r r a d i a t e d  thymus, 

which however does no t  r e s t o r e  immunological competence(Miller,  J . F . A . P .  

The Thymus i n  Rela t ion  t o a t h e  Development of Immunological Capaci ty .  
7 In  

Ciba Foundation Symposium , The Thymus : Experiments and C l i n i c a l  S tud ie s .  

ed.  by G . E . W .  Wolstenholme and Ruth P o r t e r ) .  

obse rva t ions ,  Miller has  p o s t u l a t e d  t h e  e x i s t e n c e  o f  2 thymic f a c t o r s ,  

On t h e  basis o f  t h e s e  

one which simply s t i m u l a t e s  lymphopoesis and a second which somehow i s  

r e spons ib l e  f o r  immunological competence. 

were conducted t o  a s c e r t a i n  i f  t h e s e  r e a c t i o n s  could be t e s t e d  for i n  

The fol lowing experiments 

another  system. 

mice, normal , i r r a d i a t e d ,  and thymectomized i r r a d i a t e d .  Equal numbers of  

t h e s e  cel ls  were mixed wi th  Balb/c 

Spleen ce l l s  were obta ined  from t h r e e  groups of AKR 

sp leen  c e l l s  and allowed t o  r e a c t  I 

i n  mixed lymphocyte c u l t u r e s .  AKR s p l e e n ' c e l l s  from thymectomized and 

i r r a d i a t e d  animals were a l s o  incubated i n  t h e  presence of phytohemag- 

g l u t i n i n .  A c t i v i t y  o f  t h e  cells  i n  mixed lymphocyte c u l t u r e  i s  demon- 

s t r a t e d  by t h e  p e r  cen t  i nco rpora t ion  of H 3  thymodine i n t o  DNA measured . .  

by DNA p r e c i p i t a t i o n  and count ing by l i q u i d  s c i n t i l l a k i o n .  Our i n -  

i t i a l  experiments i n d i c a t e  t h a t  thymectomized, i r r a d i a t e d  AKR sp leen  

c e l l s  s t i l l  respond t o  phytohemagglutinin i n  n e a r l y  normal fash ion .  

However, sp leen  c e l l s  from i r r a d i a t e d  thymectomized AKR mice mixeb with 
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b a l b / c  cells d i s p l a y  much less inco rpora t ion  o f  t r i d i a t e d  thymodine. 

I t  appears as i f  t h e  cel ls  a r e  capable  of  p r o l i f e r a t i o n  but  have some- 

how l o s t  t h e i r  powers of recogniz ing  a n t i g e n i c  d i f f e r e n c e s .  

D. His tocompa t ib i l i t y  and In  V i t r o  Immunity S tud ie s .  

1. Lymphocyte Cy to tox ic i ty  T e s t .  

I n  t h i s  p rogres s  r e p o r t  w e  d i scussed  pre l iminary  s t u d i e s  i n  t h e  use  

o f  t h e  lymphocyte c y t o t o x i c i t y  t es t  i n  e s t ima t ions  o f  h i s t o c o m p a t i b i l i t y .  

In coopera t ive  s t u d i e s  wi th  Terasaki  and with Rappaport we have examined 

a l l  p o s t  t r a n s p l a n t  p a t i e n t s  i n  o u r  s e r i e s ,  and have found some degree 

o f  c o r r e l a t i o n .  Using our  1 2  m a n  donor pane l ,  we w i l l  cont inue  t o  type  

a l l  pre-opera t ive  t r a n s p l a n t  r e c i p i e n t s  i n  an at tempt  t o  c o r r e l a t e  t h e  * 

c l i n i c a l  course wi th  t h e  degree of h i s t o c o m p a t i b i l i t y .  
L 

We a l s o  w i l l  cont inue  s t u d i e s  o f  t h e  cy to tox ic  an t ibod ie s  produced 

i n  p a t i e n t s  fol lowing t r a n s p l a n t a t i o n  and d e t e c t a b l e  fo l lowing  t r a n s p l a n t  

nephrectomy. Determination of  t h e  s p e c i f i c i t y  and k i n e t i c s  of  t h i s  

antibody may s e r v e  as a u s e f u l  method o f  determining h i s t o c o m p a t i b i l i t y  

and most c e r t a i n l y  i s  use fu l  i n  r e t r o s p e c t i v e l y  detemiining degree of  

donor- rec ip ien t  h i s t o c o m p a t i b i l i t y  . Our i n t e r e s t  cont inues  i n  cadaver- 

donor r e n a l  t r a n s p l a n t a t i o n  and t h e  va lue  of  matching f o r  major a n t i g e n i c  

determinants  t o  t h e  success  o f  t h e s e  g r a f t s  m u s t  be  determined.  

2 .  Mixed Lymphocyte React ion.  

Resul t s  of  t h i s  s tudy  t o  d a t e  a r e  d iscussed  i n  t h i s  p rogres s  r e p o r t .  

We w i l l  cont inue t o  e v a l u a t e  t h i s  t e s t  as an e s t ima t ion  of h i s t o c o m p a t i b i l i t y .  

However, i t  i s  becoming i n c r e a s i n g l y  apparent t o  us as i t  i s  t o  o t h e r s  t h a t  

4 

c .  
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e.. t h e  de te rmina t ion  of t h e  r e s u l t s  of t h e  r e a c t i o n  m u s t  be made more 

p r e c i s e .  . One method now under c u r r e n t  i n v e s t i g a t i o n  is  t h e  i r r a d i a t i o n  

o f  t h e  donor ce l l  popula t ion  so  t h a t  t h e  r e a c t i o n  only can occur  i n  t h e  

r e c i p i e n t  ce l l  popula t ion .  

t h e  dosage of  r a d i a t i o n  e f f e c t i v e  t o  t h i s  lymphocyte popula t ion .  

o f  Schrek and o t h e r s  have accumulated d a t a  p e r t i n e n t  t o  t h i s  phase of 

t h e  s tudy .  

However d a t a  must f i rs t  be compiled about 

S tud ie s  

Methods o f  q u a n t i t a t i n g  t h e  r e s u l t s  o f  t h e  s t i m u l a t i o n  are 

a l s o  under cu r ren t  s tudy  and t h e  most promising appears t o  be t h e  i n -  

corpora t ion  o f  r a d i o a c t i v e l y  tagged s u b s t r a t e .  

3.  Transp lan ta t ion  Serum Antibody Determination Following Animal and 
~~ 

Human Renal T ransp lan ta t lon .  

Techniques have been developed i n  o u r  l abora to ry  as wel l  as o t h e r s  

f o r  t h e  development of an immune response t o  t a r g e t  r e n a l  c e l l s  i n  t i s -  
. ?  . .  
' .  

s u e  c u l t u r e .  

fol lowing t h e  removal f o r  chronic  t r a n s p l a n t e d  r e j e c t i o n .  

t h e r e  can be an i nc reased  i n t e r a c t i o n  o f  r e c i p i e n t  lymphocytes with 

donor r e j e c t e d  kidney c e l l s  as evidenced by v i s u a l i z a t i o n  of lympho- 

c y t e  adherence t o  washed kidney cel ls  seen under phase microscopy, as 

we l l  as by t a r g e t  r e n a l  c e l l  dea th  i n  c u l t u r e s  conta in ing  s p e c i f i c  

lymphocytes. 

We have thus  f a r  s t u d i e d  t h e  kidneys of  s i x  p a t i e n t s  

In  a l l ,  

However i n  two o f  t h e s e  p a t i e n t s  t a r g e t  r e n a l  ce l l  death was a l s o  

seen i n  add i t ion  of p a t i e n t  serum only.  The n a t u r e  o f  t h i s  kidney a n t i -  

. ,  body response i s  under c u r r e n t  i n v e s t i g a t i o n ,  and a t tempts  a r e  be ing  

made t o  q u a n t i t a t e  t h i s  cell  d e s t r u c t i o n .  
i 

I 
I 

S p e c i f i c  a c t i v i t y  and c ross  

r e a c t i v i t y  o f  t h e s e  s e r a  a r e  be ing  eva lua ted .  

.--.. 
, \  
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I n d i r e c t  mixed a g g l u t i n a t i o n  methods of  Milgrom are  a l s o  be ing  
E 

(c) app l i ed  t o  t h i s  system, and animal t r a n s p l a n t a t i o n  s t u d i e s  are be ing  

performed t o  a t tempt  t o  c l a s s i f y  t h e  t ime o f  onse t  o f  t h i s  ant ibody 

a c t i v i t y ,  means of enhancing o r  suppress ing  t h e  a c t i v i t y ,  and t h e  

changes i n  a c t i v i t y  seen a f te r  immunosuppressive manipulat ion of t h e  

r e c i p i e n t  animal by chemical and i r r a d i a t i o n  methods. 

4 .  Stud ies  i n  Determining Lymphocyte Mass. 

I t  i s  wel l  recognized t h a t  p e r i p h e r a l  lymphocyte counts  do n o t  

r e f l e c t  a c c u r a t e l y  t h e  t o t a l  numbers of  lymphocytes p r e s e n t  i n  t h e  

organism. An es t ima t ion  of lymphocyte bulk would be an extremely i m -  

p o r t a n t  a i d  i n  determining t h e  e x t e n t  of  lymphoid dep le t ion  with immuno- 

suppress ive  agents  both i n  c l i n i c a l  p r a c t i c e  and l abora to ry  r e sea rch .  

Adult ra t s  w i l l  be  s u b j e c t e d  t o  va r ious  pe r iods  o f  t h o r a c i c  duct  

dra inage .  

t h e  numbers of lymphocytes l o s t  v i a  d ra inage .  

l o s t  by dra inage  w i l l  be  tagged wi th  Chromium’1 and i n j e c t e d  i n t r a -  

venously.  

systemic c i r c u l a t i o n  w i l l  be  used as an index o f  lymphoid dep le t ion ,  

a n t i c i p a t i n g  t h a t  a more r a p i d  tu rnove r  between lymph nodes and blood 

stream occurs  i n  animals rendered lymphopenic. 

Estimates of lymphocyte dep le t ion  can be obta ined  by  count ing 

An a l loquo t  o f  t h e  c e l l s  

The r a t e  of disappearance o f  r a d i o a c t i v e  c e l l s  from t h e  
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6. The Ef fec t s  of Antibody Generated by Various Antigenic  S t imul i  Upon 
The Function of  Rat Kidneys Perfused i n  Vi t ro .  

U t i l i z i n g  t h e  model descr ibed  above, sera from a l l o g e n e i c  r a t s  

s t imu la t ed  a g a i n s t  t h e  an t igens  o f  t h e  per fused  kidney w i l l  be t e s t e d  

f o r  any p o s s i b l e  effects  upon t h e  r e n a l  v a s c u l a t u r e .  An t i c ipa t ed  i m -  

munization schedules  ca l l  for immunization by a l l o g e n e i c  r ed  c e l l s ,  

sp leen  ce l l s ,  and r e n a l  homogenate. 

w i l l  be t o  determine:  1) i f  any form o f  i so -an t ibody  has  vaso-ac t ive  

The purpose o f  t h e s e  experiments 

e f f e c t s  on t h e  i s o l a t e d  per fused  kidney, 2) what immunizing substance 

i s  thus  a b l e  t o  produce t o x i c  ant ibody,  and 3) a t  what s t a g e  and with 

what immunoglobulin f r a c t i o n  does optimal a c t i v i t y  occur .  

Pre l iminary  r e s u l t s  have i n d i c a t e d  t h a t  t h e  an t ibody produced 

fol lowing i n j e c t i o n s  o f  homologous s p l e e n  ce l l s  i n  adjuvant  i s  i n a c t i v e ,  

whereas ant ibody prepared  with r e n a l  homogenate produces a s l i g h t  bu t  

d e f i n i t e  i n c r e a s e  i n  v a s c u l a r  r e s i s t a n c e  10 minutes a f t e r  i t s  add i t ion  

t o  t h e  pe r fus ion  f l u i d .  



6. S c i e n t i f i c  Personnel .  

Co-Principal I n v e s t i g a t o r s  : 

David M. Hume, M.D. -, Profes so r  and Chairman, Department 

of  Surgery,  Medical Col lege of V i rg in i a .  Time:25%; H.M. Lee, M . D .  

Associate  P ro fes so r  of Surgery,  30%; James S.  Woif, M . D .  -,Instructor 

i n  Surgery,  50%; G .  Me lv i l l e  Williams, M . D .  -, Ass i s t an t  P ro fes so r  

o f  Surgery,  50%; Thomas C. Moore, M . D .  -, Associate  Professor  of 

Surgery,  25%; James C. P i e rce ,  M.D.  -, I n s t r u c t o r  i n  Surgery,  40%; 

Fearghus T.' 0' Foghludha, Ph.D. -, Profes so r  and Chairman, Division 

o f  Radiat ion Phys ics ,  5%. 

Newly Appointed Personnel :  

Ronald Rolley,  M . D . ,  Research Fellow i n  Surgery,  75%; William Gayle 

Research Fellow i n  'Surgery  , 75%. 

-re / 7. Other  Personnel :  
. .  

, . .  
Research A s  s o c i  a t  e James J .  Dwyer 60% 
Lab. Spec. B E.  Borum 100% I 

S. Aikens 20% 

Lab. Tech. B M. Greene 100% 

Lab. Tech. B 

Lab. Tech. C P .  Fens 100% ' .  

15% Lab Aide c. sung - 

Student  Tech. B 

Shop Mechanic 

8. Other F inancia l  Ass is tance .  

No o t h e r  f i n a n c i a l  a s s i s  y o f  t h e  f u l l  t ime 

non-professional  personnel  t 
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r ece ive  funds f o r  o t h e r  pa r t - t ime  employment from o t h e r  i n s t i t u t i o n a l  and 

departmental  funding. The p ro fes s iona l  personnel  a r e  a l l  p a i d  completely 

from i n s t i t u t i o n a l  sou rces  o r  as i n s t r u c t o r s  or t r a i n e e s  + on a departmental  

N.I.H. Train ing  Grant i n  Transplan ta t ion .  

9. Premises,  Fac i l i t i e s ,  Equipment, and Mate r i a l s  t o  be Furnished by t h e  Contractor :  

Ful ly  equipped animal opera t ing  rooms, hematologic,  biochemical,  h i s t o -  

l o g i c ,  immunologic, and t i s s u e  c u l t u r e  l a b o r a t o r i e s ,  isotope-count ing 

equipment, machine shop, animal X-ray (d i agnos t i c  and t h e r a p e u t i c ) ,  and 

animal ca re  f a c i l i t i e s  covering approximately 40,000 square  f e e t  a r e  a v a i l -  

a b l e  f o r  t h i s  s tudy .  The Biometry Department i s  a v a i l a b l e  f o r  da t a  ana lys i s .  
. ,  The C l i n i c a l  Transplan t  Center  and C l i n i c a l  Research Center  and C l i n i c a l  

Transplan t  S e l f - c a r e  U n i t  a r e  i n  opera t ion  i n  t h e  h o s p i t a l .  

items o f  new equipment a r e  needed t o  ca r ry  out  t h e  s tudy .  

No o t h e r  major 

10. Budget: See s e p a r a t e  s h e e t s .  

11. Amount Requested: $55,820.00 

- -  , 

. .  
12. Authent ica t ion :  Signed for t h e  Medical Col lege of Vi rg in i a .  
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10. PROPOSED BUDGET FOR 10-1-67 TO 9-30-68 

AEC Contr ibut ion .  
5 .7 %' 
'i. I . * : .-i . 

k TIME 

60% 
100% 
100% 
100% 
2 5% 
25% 
15% 

..s , --. -- 

J.J. Dwyer, Research Assoc ia te  ($l,OOO/month) 
/*E. BOTUEI, Lab. Spec. B. ($667/month) 
'*P. Fens,  Lab. Tech. C ($483/month) 
/*M. Greene, Lab. Tech. B ($37S/month) 

' C. Sung, Lab. Aide ($1.50/hour) 
d Lab. Mechanic C ($500/month) A .  -50% 

J * S .  Aikens, Lab. Tech. B ($390/month) ' C. S t an ley ,  S tudent  Tech. B ($1.75/hour) 

. .  

S o c i a l  S e c u r i t y  @ 4 .4% 
Overhead @ 30.34% ,.. 

$ 6,000.00 
8,010.00 

4,512.00 
1,170.00 

500.00 

. -3.. 
5,800.00 - I  

1,000.00 

. , .  . .  

-_ i 
' 3,000.00 

- -  -29,992.00 
1 .320 .00 /  '- 
9; 100.00 

. $40,412.00 
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* d D.M. 'Hume, M .  D. . .  25% 

r' F.T. O'Foghludha 10% 
R. Davis, Animal Care taker  50% 
Lab Mechanic 50% 

* -  

30 % ' H . M .  Lee, M . D .  

d 

- -  _- 

- . _ .  - _  
. '... ..I 

$ 8,750.00 
6,150.00 
2,200.00 
2,375.00 
3,000.00 

.\,22,475.00 , * Soc ia l  Secur i ty  @ 4.4% 987.00 I/ 
Overhead @ 30.34% 6,819 .OO 

30,281.00 Maintenance of Research F a c i l i t i e s  . 12,000.00 

Animal procurement c e n t e r  ( ca re  and process ing)  10,000.00 

9,050.00 ( N I H )  
6,250.00 ( N I H )  - 
6,750.00 ( N I H )  
6,300.00 (NIH) 
6,300.00 ( N I H )  

.T.C. Moore, M.D. 
J . C .  P i e rce ,  M . D .  
R. Rolley,  M.D. 
W .  Gayle, M . D .  

42,500.00 Soc ia l  Secur i ty  @ 4.4% 1,870.00 
verhead @ 30.34% -. 12,945.00 

57,315.00 

a l ,  I n s t i t u t i o n a l  and Other Non-University' Sponsors 
$165,416.00 

. I  

* Cost of  Cl inical  Transplan t  Center  n o t  included.  This amounts t o  
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Date o f  B i r th :  

Education : 

In t e rnsh ip  : 

Residency : 

Fellowships : 

Address : 

Home Address : 

Honors : 

S o c i e t i e s  : 

W i l l i a m  E: Gayle, Jr., M.D. 
. :- 

. .  

A.D. Williams Student  Fellowship,  1964. 
Mayo C l i n i c  Student  Fellowship,  1965. 
USPHS Research Fellow i n  Transp lan ta t ion ,  J u l y ,  1967. 

Medical College of Vi rg in i a ,  1200 E. Broad S t r e e t ,  

- ,  

Richmond, V i rg in i a ,  23219. 

AOA, 1964. 

Alpha Epsilon Del ta .  

Research I n t e r e s t s  :Transplan t  Immunology , Hepat ic  Tr 'ansplantat ion.  
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Date o f  B i r th :  D e t r o i t ,  Michigan. 

Education: 
I 

I n t e r n s h i p  : 

Fellowships  : C l i n i c a l  Research Assoc ia te ,  Nat iona l  Cancer I n s t i t u t e ,  
Surgery Branch, J u l y ,  1965 - June 30, 1967. 

Address : 

Home Address : 

Medical Col lege o f  V i r g i n i a ,  1200 E.  Broad S t r e e t ,  
-, ~ Richmond, V i rg in i a ,  23219. 
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