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0Qs:LM oalc Ridge, Tennessee 37830 

Dr. David M. mSE0 
Departrelint of &tgery 
Medical College of JirgLnfa 
J€LchmMld, Virginia 23219 

I 

Dear Pr. Hums: 

The renewal proposal and related material rubmitted under Contract NO. 
AT-(40-1)-2459 have been forwarded to AEC Badquarters for  review. We 
w i l l  let you know of Headquarters' decision relative to renewal of the 
contract P B  soon as i t  i s  received. 

The expenditure statement for the curtent period contaLned an arith- 
metical error of $100 under the per80Wl portion of the echedule ln 
both the actual and anticipated mounts; however, one counterbalanced 
the other and the net result is the a m .  

u 1  I 1 

Please advise  us as t o  the basis fo r  the new overhead rate of 30.342 
of salaries and wages, which is used in the budget for the renewal 
per id 

Also, please furnish us with a report number for the progress report 
together with 8 completed Form AW-427 as requeeted fn wr letter af 
April 25, 1966. 

Very truly yours, 



d 
1. 

IT- E - F n d i t e  S t a t e m t  

A. Cost of P r o j e c t  to Date - 
0. ' ,  1, Expendi tures  on AEC Grmt thus far lO/l/65 to 6/30/66. 

P e r s m e l l  

s. Aikens $ 446.06 
G. bbertshaw 2,034.75 
F. Winkler 531.86 
M. Green 2,760.00 
E. B o r n  4 , 780 . 00 
J. Dwyer 4,500 . 00 

15,052.67 

Social Security (3 4.2% 
Overhead 22% 

Consumble S u p p l i e s ,  A n i !  C a r e  
T r s v e l  

Total Expenses AEC 

Renewal of GMnt 10/1/65 

Balance 6/30/66 

2. Ins t i tu t iona l  Contribution, expenses 

Salaries 

D.14, H u m ,  M.D. 35% 

J.S. Wolf M.D. 75% 
J. F e r n ,  M.D. 50% 
H.J.O. White, M.D. 50% 
R. Davis, ' 50% 
R, Tinsley 75% 
P, Szdler 10% 

H.M. Kauffman, M.D. 50% 
H.M. ke, M.D. 50% 
G.M. W i l l i a m s ,  M.D. 50% 

Social Security @ 4.2% 
Overhead 22% 

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

T o t a l  Expenditures , Instituticnal 
T o t a l  Expendi tures ,  AEC 

', . Tot& Cost of P r o j e c t  (6-30-66) 
1 0 3 9 0 3 b y  

504,22 
3,421.00 

18,t377,89 
10,299.00 

174 , 76 

29,451.65 

45,391.00 

8,250.00 
4,875.00 
6,563.00 
4,875.00 . 

4,781.00 
3,000 . 00 
3,250,OO 
1,476 . 00 
2,025 .OO 

353,OO 

1,s 72.00 
8,678.00 

49,698.00 

9,000 . 00 

58,698.00 
29,451.65 

$88,149.65 
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B. A n t i c i p t e d  Expenses for redder of contract period 
(7-1-66 to 9-30-66) 

1. AEC Grant 

Persoslnell 

s, Aikens 
E. b r u m  
J. mer 
G. Robertshm 
F. Ninkler 
M. Green 

C. 

Social Security @ 4.26 
Overhead 22% 

Canswrable Supplies 
Animals a d  Care 
Travel 

Totd. Anticipated Eqenses - AEC 

165 . 48 
1,6 80.00 
1,500.00 
1,200.00 

189 . 84 
968.00 

5,703.32 

239 . 54 
1,2 54.60 

7 ,;97 . 46 
2,375.00 
5,750.00 

615 .OO 

15,%37.46 

2. Anticipated expenses of I n s t i t u t i o n d  Cmtributim 7/1/66 t o  9/30/66. 

Salaries 

D.M. Hume, M.D. 
H.N. Kzuffm,  M.D. 
H.M. lee, M.D. 
G.V. LJilliarns, M.D. 
J.S. Wolf, M.D. 
R. Davis - 
R. Tinsley 
P, Sadler 

Social Security @ 4.2% 
Overhe& 22% 

2,750.00 
1,625.00 
2,182.00 
1,625.00 
1,594.00 

546.00 
495.00 
138.00 

10,955.00 
460.00 

2,410.00 

Maintenance of &sear& Faci l i t ies  

13,825.00 
3,000 .OO 

16,82 5.00 
15 , 839 . 46 /*;?37* k/d 

$3&@.4,46 37 7 b  2 e g&> 

T o t d  AnticiFated Expenses, Inst i tut ional  
Total Anticipated Expenses, A X  
Total Anticipated Cost of Project t o  9/30/66 

Est imate  of funds available during r emin ing  =rid of Dmject. 

1. A.E.C. 
2. Inst i tut ion 

15,839.35 
16,825.00 

I '  

I , : 
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I l l .  Renewal proposal AT-(40-1)-2459 J u l y  I, 1966 -__ - .. . - 
r .  

I. T i t l e  o f  p r o j e c t :  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  

., ..,* , ...... ~ ........,. _.... " _  L-- 

immunity 

2. I n s t i t u t i o n :  Department of Surgery, Medical b l l e g e  of V i rg in ia ,  
Richmond, Va. 

3. P r o j e c t  a b s t r a c t  

A .  Radia t ion  o f  l oca l  g r a f t  or  c imcu la t i ng  blood. 

I . S t r o n t  i urng0 ext ra-corporea I shunt and canine rena I homografts. 

a. P r i o r  to t r a n s p l a n t a t i o n  

8. Concurrent w i t h  t r a n s p l a n t a t i o n  

90 
2. S t ron t ium p l u s  lmuran 

3 .  Local g r a f t  i r r a d i a t i o n  p lus  rena l -por ta l  drainage 

4 .  Chemical' dosimetry o f  extra-corporeal SrgO shunts 

B. Delayed i r r a d i a t i o n  i n  t reatment  o f  r e j e c t i n g  renal homografts. 

I . Strontiumg0 shunt on day 3 o r  4 

2. lmuran p l u s  Strontiumg0 shunt for  r e j e c t i o n  c r i s i s .  

C. I r r a d i a t i o n  enhancement for  i n v e s t i g a t i o n  o f  lyphoid s t i m u l a t i n g  

fac to rs .  

0. Strontiumg0 r a d i a t i o n  of b lood c i r c u l a t i n g  i n  t e f  lon-s i  l a s t i c  

ar ter io-venous shunts i n  t h e  human. 

I. Reaal t r a n s p l a n t  r e j e c t i o n  

2. Pre-treatment o f  renal t r a n s p l a n t  r e c i p i e n t .  

3 .  Acute and ch ron ic  lymphatic leukemia 

E. I n - v i t r o  lymphocyte s tud ies  fo l l ow ing  t r a n s p l a n t a t i o n  and i r r a d i a t i o n  

. .. 

o f  c i r c u l a t i n g  blood. 

1.0 3 9 0 3 8 



1. Sr90 extra-corporeal shunt and canine renal homopafts: 

As cut l ines  i n  the progress report we hav2 begun studies L.n faur 
groups of animals receiving Strontiumga shunt radiation t o  C i d a t h E ,  
b l o d :  1) m h l s  with thymectcny and irradiation pr ior  t o  t m s p l m -  
taticn; 2)  anirrals with only irradiaticm p ~ o r  t o  transplmtation; 
3)  a n W s  with p r io r  thyrnectozrry and irradicltim m m t  With trms- 
plantaticn; 4) animsls With irradktim c m c u m t  with t m s p k m t a t i m .  
A few m k l s  have been dme during the present grant pericd, after 
h m h g  solved the problems of & t a k i n g  t h e  shunts md mwthg the 
Srgo applicztor on dogs. During the next year we plan t o  ascertak 
1) whether the  thymus i s  necessary for full i.rrmnolo&ic recovery follv*g 
prolcnged blood i r radiat ion a d  2) the importmoe of timing cf the blood 
irradi2tim with respect t o  hcmgr& placemat. The degree of lymph- 
p e n k  produced Will be obervsd with respect t3 the survival of the hcm- 
graft in atterrpting t o  ascert&n the importmce of the lyqhupenic s t a t e  
ai the delayed o r  attenuated state of t w n s p l m t a t i m  irmmity. 

2. ~ t m t i u m 9 0  plus -an: 

In attempting t o  bring tha  e x p e r h t a l  clinical s i tua t icn  closer 
t o  the clinical s i tuz t ion ,  we p l m  t o  study a series of dogs W ~ G  Will 
receive Strantiux?O shunt i r rzd ia t ian  plus therapeutic and subtherapeutic 
d s e s  of I m m .  
of canine renal  horngrafts With Y t t r i m g o  plus Imuran in subtherapeutic 
levels . 

Anather series of dogs w i l l  be pretreated with Strcntiumgo shunt 
before homgraft placerrent t o  observe whether o r  not the usuzl ear ly  
rejectim can be. attenuated by d i n g  the  animal lyrqhpenic  d u n g  this 
period. If this were possible, on2 might be able t o  abolish the routine 
use of corticosteroids in the  early pcst-transplmt p e r i d ;  a rmtbe 
which leads to m y  life-threatening ccmplic&hs in the  t m s p l a n t  
patient . 
3. 

t o  the kidney pmlongs survival of the  t rmsplant .  
a b i l i t y  t o  reject a seccnd kidney f r o m  the s m  donor displsy a d f i -  
cation of the second-set rejection phenon'mm. 
loca l  i r radiat ion t o  the homgrdt in te r fe res  With the  n o d  irarsmizatim 
pmass 

Work 
the portal vein resu l t s  i n  cmsidwably less sensi t izat icn thm injecticns 
i n t o  the systemic circul&icn. Therefore, routing of the  antigenic 
mterial through t h e  pa r t a l  system might offer an add i t ima l  rems of 
avoiding sensi t izzt icn.  The coriiiinaticn cf two techniques 1) local g z f t  
i r radiat ion and 2) divexian  of renal .vein blood fmm thz transplant 
tku?ough the portal  system my work synerc$stically t o  delay sensit ization 
a d  prolong the  functional survivzl of a renal horngraft. 

In the  previaus progress report we shmed pr0langzti;n 

Local graft i r rad iz t ian  plus renal-portal drainace. 

h v i o u s  work in this laboratory h s  defnanstrated thz t  l o c d  radiatim 
Doe tested for t h e i r  

It thus a p ~ a r s  t hz t  

small animals has &monstr;lted that injection of antigen via 

1039039 
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Prelbhary experiments in our laboratory hms developed the mdel for 
this study, in w h i a !  the mal artery of the  horngraft is a n a s t w s e d  t o  the 
donor rend. artery, and the? renal vein is a n s s t m s e d  end-to-side ta the 
superior mesenteric vein. The ureter is e i the r  placed in the bladder o r  S S 
cutzneous ureterostony, " h ~ 2 2  of these m-1~ hwe survived free of 
technical errors. 
and survived 11 days, somewhat longer than the man survival t h  of un- 
treated canine renal h m g r a f t s .  The t h i r d  received both local imuc&ztim 
and ptal venous diversion and remiins a l ive  and w s l l  me mth after tm- 
plantaticn with a n o m 1  BUN and m a t i n i n e ,  and no other ~ a n s  of hm0- 
suppressim. A biopsy at four weeks shcws very little oellular in f i l t r a t e .  

lh of these .a-&nals did not receive local i r radiat ion 

4. ch&cd mshtry of ex t ra -corpoza  Sr90 s h u t s .  

In cooperation with the Division of k d i a t i o n  Physics wc Will ccntinue 
t o  work cn developmat of the idea l  g e w t r y  of the  Strontiumg* zpplic3tors 
f o r  rzdiaticn of Circulating blcod. 
1) largest  possible radiaticn dcszge t o  the C imuh t ing  lymphocyte, 2) short- 
est possibls wsight for ezse of rrobility of the animal or  patient,  and 
3) adequm radiatian shielding t o  protect both the subject and smmding 
personnel. With ths a i d  of the very ccmplete Radiation Physics w d h o p  we 
dl1 continue experimenting with prototypes of applicators. In additian W 
w i l l  construct a rep l ica  circulation system with puq,  so that we can mre 
accurataly predict  tk cell dosagc given by these applicztors using the  
techniques of chemical dosimetry. A t  present the rzdiation doses have been 
empirical. and mre precise methods are needed t o  comlzte the d x e  rzte per 
uni t  t h  With the lyrqhopenic response of the  c2nha.l. Financial ~d for s. 
shopworker is requested t o  m t i n u e  this portim of the  study, 

Ideally t h s  applicator would ccmbbz 

B, Delayed imadiz t icn  in treatment of re ject ing renal horrd=i~&~-. 

1, Strcmtiumgo shunt on day 3 or 4: 

It has been shcwn by Z u k m k i  that p m l o n g z t i a  of rend h o m g e f t s  cu1 
be adhiwed by s t a r t i n g  the  a-straticn of 6-mrcaptopurine or zzathio- 
p r h e  c91 days 1, 2 , or  3 post-tmnsplmtatim. Histologic and function data 
indicate tht by the 3rd or  4th post-transplant day rejectim is well 
est&lished, and therefore any t rea t ren t  bqgn at this t h e  must have t o  
effect either the cent ra l  inmums m e c h a n i s m  or  the effector arc of the  hmme 
response. Data thus f a r  reported by us wmld indicate tha t  radiatian of 
circulating blood affects the  sensit izzticn prorxss, but it is not known 
whzther lyqhopenia would &so have ZA ef fec t  in a previously sensitized 
mind in the early t m s p l a n t  period. This experiment is designed t o  shed 
l ight  cn that mtter. 

2. hurm plus S t m t i m g o  shunt for rejection crises.' 

A t  present Vigornus treatment is required t o  reverse sevsre rejecticn 
crises bDth in d ~ g s  and in m, Many t h s  the  trezhzmt used Droves fatal 
t o  the host. 
p l a t s  and w i l l  be placed an low doses of Azathioprine. A t  t k  cf rejectia, 
these animals W i l l  receive blood irradiation by the  stmtium applicztor. 
This mthod w i l l  be compared with previous studies in which local graft 
i r radiat ion,  increased corticosteroids, md Actinonycin C have been given t c  
reverse the  re ject icn crises. 

In this study B series of dogs Will receive renaihomtrans-  

1039040: 
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C. Irradiation enhancement for invest igzt im of lymphoid s t h l a t h g  factors, 

Substantid. doses of i r radiat ian given 2-3 days after administratis 
of potent antigens produce in certain exper-tal animals enhanozd production 
of antibody. The mechanism by which x-ray induces this increased Rsponse 
is  un?aown. In previous work, Dixm performed thymectomies in a m u p  of 
adult rabbits on the day of h d i a t i a n  and found tht there W ~ S  no EppRd- 
able ef fec t  m the  ehhanced production of antibody. H e  reasaned that the 
mst logical explanation was  tht x-my produced a depletian of small lwb 
cytes, thereby allowing the p m l i f e r a t i m  of cells that had underpe the 
initial steps toward antibody synthesis and were readioresistant. 

the thymus is the  f i r s t  l w h o i d  structure. t o  return t o  n o m 1  histological 
appearance following irradiation. 
appears t o  be a more active organ than t!e thyms of the  rzbbit. 
prel..imin;ury experiments =re carricd out t o  ascertain the effect of adult 
thymectomy u p  the p h e n m m  of x-ray enhanoerrent using s o l u b l ~  B r u ~ d l h  
antigen. The antibody msponse of X-irradiated controls was not altogether 
typical of the enhanced pattern,  as a t i b c d y  titers c5d n s t  greatly exceed 
those of cmtml nan-irradiated aimals ,  
ated ankals demnstrated a 1-2 tube depression of man titers belcw those of 
the k a d i a t e d  group. This difference was not s t a t i s t i c a l l y  significant 
because of considsrable variation in the respmse cf bcth the  irradiated 
controls and the  i r radiated thymectomized an.hls. On the b d s  cf this 
prt?lirninay observaticn t h e  studies are proposed: 

carried =ut, but instead of using B r u c s l l i n  mtigen, Salmnel la  f lagel la  
antigen w i l l  be used. 
thz phenomenm of x-ray enhancerrent. Four groups of anirrals Will serve as 
t he  framewcrk f o r  t he  experhts.  Group 1, nom&, non-irradiated: -up 
2 ,  t h y m c t m z e d  and irradiated; Group 3, irrzdiated 2 days after mtigen; 
Group 4 ,  thyrectomized and i m d i a t e d  2 days &er antigen. The antibody 
response curves t o  a standard dose of antigen w i l l  be determined f o r  each 
of these 4 groups of &s, and it shsuld k possiblz t o  determine clezrly 
whether the  thymus is inportant in the lyqhsid s t i m l a t h g  ac t iv i ty  that 
occurs follswing imdiat im.  

strated in the chicken tha t  the  bursa of Fzbricius is  necessary for the 
production of emtibody, but not necessarily f o r  the elaborat im of r e x t i v e  
lyqhocytes,  
appendix and perhaps the 1yr;qhoid structures of the Peyzrs patches ~ g h t  be 
analogous t o  the bursa of Fabricius, Accordingly, another group of experi- 
ments will be carried c u t  in animls deprived of intestinal lymphoid 
structures. The same 4 grcups of animals W i l l  bs set up as With those rzts 
deprived of thymic t issue.  Prel iminary work has shown t h a t  it is  feasible 
t o  excise Peyers patches f m  the i n t e s t ina l  wall, r e m s t i t u t e  the intest ine 
in adult rats, md have a high percent of survivors, Adult rats, hcwever, 
do nat  survive massive sm11 bowel resection i n  our experience. 

Hmver ,  observatims in  rats have demmstrated quite clearly thzt 

Fur themre ,  i n  the  rat, the adult t h w  
Accordingly, 

However, the thymectomized imdi- 

1) An expsrirraent ident ical  t o  the m e  m t i o n e d  above will be 

This antigen has k e n  shcwn t o  be capable cf inducing 

2) The work of Waxner and Schcenberg and t h a t  of Good have demm- 

Work d a e  by Archer and Gcod suggest that i n  the d the 

1 0 3 9 0 4 1  
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3)  If either of these experimental protocols cbliterates tha  enhancement 
phenomam following im\adiatim, then anifials deprived of thymus o r  intesti- 
n a l  l yqho id  structures might serve as a n h a l s  for the  assay of the p m i d a  
homme in questian. 
l a t h g  factors might be mre clearly understood. 

In additicn, t h s  physiolo@ of the lynphoid s t h -  

References 

Archer, O.K. , Sutkr land ,  D.E.R., and Good, R.A.: - Nature 200:337, 1963. 

n- S ~ t i u m g O  radiation of blood circulating in t e f l m - s i l a s t i c  a r t e r i o - v ~ o ~  
s h u t s  in the hUman. 

The in i t i a l  uses of shunt radiatim in renal ham@?& r e j e c t i m  and in 
chrcnic lyphocyt ic  leukania in  man have b e a  sunvnarized i n  the preeding 
prcgress reprt. 
thzrapy we W i l l  ccntinue cautious studies in man in t h ree  clinical s i tua t ims :  
1) renal transplant rejection, 2)  pre-treatmnt of renal t----isplmt recipikqts, 
md 3)  acute and chrcnic lyqhocytic leukemia. F m  the &a accurrsllatzd 
from the  four pat ients  thus far  t reated with radiatim t o  the circulating 
blood, f t  appears t h a t  a lymphopenia can be readily obtained by t h i s  mthcd 
a d  that it has som e f fec t  upan the reversal  of ths rejectim crisis, The 
shsrt-term effects of the treatnrent of chranic lymphocytic leukemia haue 
been observed in two pat ients ,  a d  a defini te  lcwerhg of the  periphsrd. cell 
count has k e n  seen. 
dose-the r e l a t i a s h i p  k s  not yet been explored in the  treatment of these 
patients. 
patients,  brinb*g mdifications dweloped in the laboratory into the clinical 
s i t u a t i m  as they arise. 

In-vitro lymphocyte studies f o l l h g  t rmsplantat ion and i r rad ia t i sn  of 

In cooperatim w i t h  t h e  Divisions of Hemtology and Radio- 

The long term effects have yet t o  be observed, and the 

We p l m  t o  continue blo& irradiation with a smll n m k r  of 

E. 

During the past year, we have g h e d  experience our Iabxator ies  with 
in-dtm culture of peripheral lymphccytes f r o m  both the dog a d  mn. 
previously been sham by Schrehand and Stephani t h z t  lyqhacytes  cultured fxri 
both n o m 1  a d  leukemic individuals show a mrked decreasa in cell survival 
in-vitro following very mdest radkt ion dcses t o  the culture. 
been demcnstrated by many workers that lyqhi=cytes from n o d  individuals 
shcw blastogenic activity in 80-95% of a cell popylatim following s t d -  
la t ion w i t h  phytohemaglutinin, while cells f r o m  persons with chronic lymph- 
cytic l eukda  shcw only 10-15% blastogenic act ivi ty ,  We have reported, in 
the last year, our results of the  sthulatim with phytohemag1utid.n of 
lynphocytes f r o m  humn renal t m s p l m t  recipients. These individuals, even 
though an hrmosuppressive chanotherapy, stimulate t o  the sam d e p e  as 
narmdl individuals. We plan during the next grant period t o  follm the in 

It has 

It IIE?s ~ S G  

’ 

\ 
vitro lymphocyte cultures 5-1 both leukemic individuals and transFlant 

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

P r i n c i p a l  I nves t i ga to r :  
David M. Hume. M.O.. Professor  and Chairman, Department o f  
Surgery, Medical CoiIege of V i r g i n i a .  Time: 25% 

Co-Principal I nves t i ga to rs :  
H.M. Lee, M.D., Associate Professor  o f  Surgery, 30%; G. M e l v f l l e  
W i  I I iams, M.D., Ass i s tan t  Professor  o f  Surgery, 505; James S .  
Wolf, M.D., Research Fel low i n  Surgery, 50%, Fearghus T. 
O'Foghludha, PhD., Chairman, D i v i s i o n  of Rad ia t ion  Physics, 5% 

Newly-Appointed Personnel: 
James C. P ierce,  M.D., PhD, I n s t r u c t o r  i n  Surgery, 40%; Alan 
Newhoff, M.D., Research Fel low i n  Surgery, 50%; B ja rne  Semb, M.D., 
Research Fel low i n  Surgery, 90% 

7. Other Personnel: 
Research Assoc i ate--James J . Dwyer--- 60% 
Lab. Spec. B. --E. &rum--------- 100% 
Lab. Aide --S. Aikens-------- 20% 
Lab. Tech. 8. --M. Green--------- 100% 

Rad la t ion  AFst. --F. Winklet-------- 20% 
Lab. Tech. B --G. Robertshaw---- 50% ( undergraduate student 1 

Shop wo r ke r --(Requested)------ 50% 

8. Other f i n a n c i a l  ass is tance:  
No o t h e r  f i n a n c i a l  ass is tance i s  received f o r  any of t h e  non- 

p ro fess iona l  personnel proposed t o  be p a i d  from AEC funds except J .  Dwyer, 
who w i l l  rece ive  $4,000 per  year  from an N.I.H. I n s t i t u t i o n a l  Grant. Th-e 
pro fess iona l  personnel a re  a l l  pa id  completely from i n s t i t u t i o n a l  sources 
or  as I n s t r u c t o r s  o r  t r a i n e e s  on a departmental N. I .H. T ra in ing  Grant i n  
Transplantat ion.  

9. Premises, f a c i l i t i e s ,  equipment, and m a t e r i a l s  to be fu rn ished by t h e  
con t rac to r :  

h i s t o l o g i c ,  and t i s s u e  cu I t u r e  I aborator ies,  isotope count ing  equipment, 
machine shop, animal x-ray (d iagnos t i c  and therapeut ic )  and -animal 
cz re  f a c i l l t i e s  cover ing  approximately 40,000 square f e e t  a re  a v a i l a b l e  
f o r  t h i s  study. The C l i n l c a l  Transplant  Center and C l i n i c a l  Research Center 
a re  i n  ope ra t i on  I n  t h e  h o s p i t a l .  
a re  needed t o  c a r r y  o u t  t h e  study. 

F u l l y  equipped animal opera t ing  rooms, hematologic, biochemical, 

No o t h e r  major items of new equipment 

I O ,  Budget: See separate sheets 

1 1 .  Amount requested: $49,526.00 

12. Authent ica t ion :  Signed f o r  i t h e  Medical College of  V i r g i n i a  

P r i n c i p a l  I nves t i ga to r :  
&avid M. Hume, M.D. 
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10. Proposed Budget for 10-1-66 t o  9-30-67 

AEC Contribution 

* P e r s m e l  
. ?  

J.J. mer, &search Associate 
E. B o r n ,  Lab Spec B 
G. Robertshaw, Student Tech C 
M. Green, Lab Tech B 
S. Aikens, Lab Aide 
F. Winkler, Lab Tech A 
Lab &chmic C 

Social Security @ 4.2% 
w Overhead 30.34% 

’I, Time 

60% 
100% 

65% 
100% 
20% 
2 0% 
50% 

6,000 . 00 
6,682.00 
5,200.00 
3,968.00 

717.00 
819,OO 

3,072 . 00 

26,458.00 
1,111.04 
8,027.00 

$ 35,596.00 

* A l l  S ta te  of Virginia employees received 10% general increase an 
1-1-66 0 

** Ins t i tu t iona l  overhead has been increased f r o m  22% t o  30.34’1,. 

Supplies a d  E q u i p m t  

Laboratory glassware, etc. 
Reagats,  Drugs 
Patholow (200 X $l/slide) 
M;.̂ intenance and Repair 
Shunt Platerials for A-V Shunts 
Shop flaterials , construction of extra-corporeal shunts 
Is ot o? e s 
Office supplies and photo=ga?hy 
Telephone and telegraph 

Reprints and publications 

Animals and Care 

Operating Expense 
Dog Purchase (150 X $10/dog) 
Dog C m  (150 X .60/dzy X 30 days) 
k t s  (250 Q 1.20 each) 
Rat Care @ ,03/day X 30) 

Travd  

TOTAL AEC REQUEST 

800.00 
850.00 
200.00 
200 . 00 
450.00 
700.00 
800.00 
200,oo 

50.00 

4,250.00 

300 .OO 

3,900.00 
1,500 . 00 
2,700.00 

300 . 00 
180.00 

8,s 80.00 

800.00 

$ 49,526.00 

. . -  

1 0 3 9 0 4 5  



11. m u n t  Requested 

A,* I n s t i t u t i m a l  Contribution 

Szlaries 

D.M. HURE, E4.D. 2 5% 
H.M. k e ,  M.D. 30% 
Feargus O'Foghludha, MOD. 5% 
R, Davis, Anhd Caretaker 50% 
R. Tinsley, Lab Aids 75% 

Social Security @ 4.2% 
Overhead 30.34% 

PIaintenmce of Research Fac i l i t i es  
A d m l  procuremnt, care, and pmcessing 

B. * Other Nm-University SpmsorS 

Salaries 

8,000.00 
4,7 85.00 
1,150.00 
1,968.00 
2,475 . 00 
3.,O72.00 

21,450 . 00 

901.00 
6,507.00 

28,858.00 
10,000 a 00 
12,000.00 

$ 50,858.00 

- 

G. M. Willims, MOD. 50% 

Bsame Serb, M.D. 99% 

J. S. Wolf, M e n .  50% 
James Pierce,  M.D. 40 % 

50% Ala? Newhoff , M.D. 

7,150.00 NM 
4,250.GO NIH 

3,550.00 NlH 
5,950.00 ISIS! 

6,750.00 NM 

$ 27,650.00 

78,508.00 Total Ins t i tu t iona l  and Nm-.4EC Contribution Total A.E.C. Request 49,526.00 

Total Cost of hroject $ 128,034.00 

C, 

* Cost of C l i n i c a l  Transplant Center not included. 
$300,000 per year. 

T h i s  m u n t s  t o  about 

1 0 3 9 0 4 b  


