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Allen, J, Garro t t ,  

n B U I B F  OF PBQ18CT AND OBJUCTIVB 
Dr, U l e n t s  p r o j e c t ,  formerly repor ted  on a monthly bas is ,  now has a 1 C  p r io r -  
tF A manuscript has been prepared f o r  pub l i ca t ion  e n t i t l e d  NBlood Transfusion 
,n I r r a d i a t i o n  Hemorrhage; i t s  Failure t o  Prevent Hemorrhage o r  Improve Survival 
h t e  i n  t h e  I r r a d i a t e d  Dog-" 

The SlS-page repor t ,  'Wetexmination of the  LD~O-LD~OO i n  Dogs, E f f e c t s  of 
hole  Blood Transfusions on Survival , t t  covered November through June 1951, From 
Yscussionr Other l a b o r a t o r i e s  reported va r i ab le  LD va lues  f o l l m i n g  tota l  body 
. r rad ia t ion .  Here the re  has been a uniform cumulative m o r t a l i t y  of 100% a t  30 
ays i n  157 mongrel dogs exposed t o  450r t o t a l  body x-radiat ion.  Other i nves t iga -  
lors repor ted  LD values of from 85% t o  90400% fo r  animals exposed t o  bSOr t o t a l  
lody x- rad ia t ion ,  T N s  s e r i e s  was designed t o  e s t a b l i s h  the  IJl5o-LDl~ (LD - The 
er cen t  cumulative mortality a t  60 days fo l lowing  t o t a l  body x-radiat ion)  in dog 
or t h i s  laboratory. Conditioned mongrels were exposed t o  225r, 27sr, 32Sr, and 
75- t o t a l  body x-radiat ion.  Each s e r i e s ,  except 375r animals, was  d iv ided  i n t o  2 
roups: 1 received freshly c i t r a t e d  whole-blood t r a n s f u s i o n s  amounting t o  5 cc/ 
lus loss f o r  l a b o r a t o r y  s tudies ,  and the o t h e r  served as  pa i r ed  c o n t r o l s  for 

m e  f o r  the control and t r a n s f u s e d  groups o r  was a c b l l y  higher  i n  some of t h e  
a t t e r ,  Over-all m o r t a l i t y  of con t ro l s  i n  the  225r series was 40%; i n  t r a n s f u s e  

One tranf'used dog developed a hematoma and d ied  frm shock a f t e r  a femoral  ar- 

he t r ans fused  dogs,/ The emulative m o r t a l i t y  i n  such s e r i e s  yoas e i t h e r  t h e  

nimals rece iv ing  an i d e n t i c a l  e q o s u r e  there was a 60% cumulative mor t a l i t y .  

terial  puncture  e Considering this an a c c i d e n t a l  death, t h e  cumulative 
of t he  225r t r a n s f u s i o n  group would be sopo Over-a l l  mortality f o r  
t r o l  and t r ans fused  dogs was S o p ,  Controls  i n  the 325r s e r i e s  
u l a t ive  m o r t a l i t y  and t r ans fused  dogs, 100%. Animals r ece iv ing  375 r t o t a l  b 
x-radiation had cumulative m o r t a l i t y  of 100%. 
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ihole-blood t r a n s f u s i o n s  d i d  prevent  t o  a great ' :extent,  p o s t i r r a d i a t i o n  
anemia but  f a i l e d  t o  prevent  t h e  u s u a l  depression o f i k t h e  'o ther  formed elements 
of t h e  blood. No b e n e f i c i a l  effects w e r e  observed from t r ans fus ions  i n  the re- 
ducticm of abnormal b leeding  a s soc ia t ed  w i t h  i r r a d i a t i o n '  injury;: From the  mortal-  
i t y  data secured in t h e s e  s t u d i e s  it i s  apparent  t h a t  the whole-blooc! t r a n s f u s -  
i o n s  alone are n o t  b e n e f i c i a l  t o  s u r v i v a l  of dogs following t o t a l  body x-radiat ion 
i n  the range of LDs;o-LD~oo. 

states: Che hundred and for ty- three  dogs were exposed t o  s i n g l e  doses of t o t a l -  
body x-radiat ion ranging from 225 t o  450,. 
t h e  sane p r e - i r r a d i a t i o n ' c a r e  and were e s s e n t i a l l y  t h e  same s i z e ,  Both male and 
female dogs were used. Discussion. These data i n d i c a t e  t h a t  blood t r a n s f u s i o n  
a lone  under condi t ions  descr ibed i s  of no b e n e f i t  e i t h e r  i n  prevent ing oP t r e a t i n g  
i r r a d i a t i o n  hemorrhage o r  i n  a l t e r i n g  t h e  changes i n  coagulat ion reported f o r  
t r e a t e d  animals.  I n  some bleeding a c t u a l l y  increased  i n  s e v e r i t y  a f te r  t ransfus-  
ion, accompanied by f u r t h e r  i nc rease  i n  whole-blood c l o t t i n g  t ine,  Some of . these  
animals displayed symptoms of t r zns fus ion  r eac t iocs .  Poss ib ly  o t h e r s  had mild re -  
a c t i o n s  n o t  c l i n i c a l l y  de t ec t ab le  . Transfusion r e a c t i o n s  in the  non i r r ad ia t ed  dog 
are remarkably rare, whereas after i r r a d i a t i o n  they  occur  wi th  s u f f i c i e n t  f E q u e n c y  
t o  p re sen t  a d e f i n i t e  risk. The r eac t ions  noted were anaphylactoid.  A l t e r a t i o n s  in 
t i e  c l o t t i n g  time and i n  t h e  protamine t i t r a t i o n  tvhen'they r e s u l t e d  from t h e  t r a n s -  
fus ion  r e a c t i o n  w e r e  overcome by the admin i s t r a t ion  of protamine s u l f a t e  o r  t o l d -  
d ine  blue.  Bleeding from ulcera ted  a reas ,  t h e  continued formation of pe techiae ,  and 
t h e  hemorrhagic g a s t r o - s n t e r i t i s ,  hmever ,  wers not  in f luenced  by thece agen t s  , 

i r r a d i a t i o n  i n  j u r y  vihen he i s  a l r e a d y  bleeding from thrombocybopenia, c a p i l l a r y  i n -  
jury,  and u l c e r a t i v e  a l imentary  les ions ,  t h e  adminis t ra t ion  of whole blood t ransfu-  
s ion  should n o t  be attempted unless  protamine s u l f a t e  o r  t o l u i d i n e  blue arc a v a i l -  
able i n  case t r ans fus ion  r eac t ions  occur and increase  t h e  bleeding tendency,/ The 1 
b e n e f i c i a l  e f f e c t  of blood t r ans fus ion  shown by these  t z s t s  i s  the c o r r e c t i m  of 
anemia providin; s e f i c i e n t  q u a n t i t i e s  of blood a r e  given. If these  data can be ap- 
p l i e d  t o  man, 303 t o  500 m l  of blood given 3 times p e r  week, s t a r t i n g  on t h e  4 t h  
day should be s u f f i c i e n t  t o  maintain the? e ry throcyte  count above 3$ m i l l :  i o n  p e r  cim 
and hemoglobin concent ra t ions  above 10 grams p e r  cent .  It i s  apparent ,  however, t h a t  
t h e  p o s t i r r a d i a t i o n  anemia in these dogs was of l i t t l e ,  i f  any, consequence i n  de- 
t c r n i n i n g  t h e i r  f a t e  o r  r a t e  of surv iva l .  
use 
f o r e  an anemia incoxpa t ib l e  with l i f e  developed, These d a t a  do n o t  t ake  i n t o  account 
t h e  p o s s i b i l i t y  t h a t  blood t r ans fus ion  combined vri  t h  a n t i b i o t i c  and/or o t h e r  therapy  
may prove bene f i c i a l . /  This  l abora to ry  earlier observed t h a t  blood t r ans fus ion  com- 
bined wi th  d a i l y  admin i s t r a t ion  of' aureomycin enabled 2 of 11 dogs t o  surv ive  a 
4SOr total-body 
mycin on t h e  same schedule, bu t  without t r ans fus ion  died,  sug;esting t h a t  blood 
t r ans fus ion  and aureomycin t o g e t h e r  fare better than  aureomycin alone.  More d a t a  are 
necessary.  Summary. 1 )  Frequent whole-blood t r ans fus ion  alone and without  a n t i b i o t -  
i c s  i n  dogs exposed t o  i r r a d i a t i o n  a t  dosages ranging from 225 t o  kS0r i s  ivithout 
any b e n e f i t  i n  p r o t e c t i n g  a k a i n s t  hemorrhage, t h e  prolonged c l o t t i n g  time, thronbo- 
cytopenia,  neutropenia ,  the f e b r i l e  state, and weight l o s s  characte,-istic of t h e  un- 
t r e a t e d  p o s t i r r a d i a t i o n  s ickness .  2) P o s t i r r a d i a t i o n  anemia i n  these  dogs can be 
con t ro l l ed  wi th  f r equen t  whole-blood t r ans fus ions .  3 )  The prevent ion of anemia by 
t ransfus ion  a lone  d id  n o t  in f luence  i n  any way t he  l eng th  o r  r a t e  of s u r v i v a l  of 
i r r a d i a t e d  dogs. Conclusion. "he f requent  admin i s t r a t ion  of f r e s h  blood t r ans fus -  
i o n s  without  a n t i b i o t i c s  i n  dogs f a i l e d  t o  improve the  s u r v i v a l  r a t e  o r  t o  amelio- 
rate spontaneous b leeding  after exposures t o  t o t a l  body i r r a d i a t i o n  (LDQ-R~O) . 

. 

I I  

"he manuscript  l i s t e d  i n  the  1st paragraph above, received 1 October 199 

A l l  t h e  dogs were  mongrels, received 

L 

If man, l i k e  t h e  dog, i s  more suscep t ib l e  t o  t r ans fus ion  r eac t ions  fol lowing 

L Our observat ions should n o t  discourage 
of blood x i t h  o t h e r  therapy i n  i r r a d i a t i o n  i n j u r y  s ince  these  animals d ied  be- 

t r r a d i a t i o n  whereas 14 similarly i r r a d i a t e d  dogs rece iv ing  aureo- 

A more ccmt,ious 
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I o n i z a t i o n  E f f e c t s  6-5948-5 

the  latent symptoms of i r r a d i a t i o n  i n j u r y  in man may be ind ica ted .  

should be l i t t l e  m o r t a l i t y  in controls .  Twenty have been exposed t h u s  far, 
half f o r  c o n t r o l s .  
30 days, whereas 5 c o n t r o l s  are l i v i n g  longe r  than  30 days, The Rmaining 5 i n  
each group are only  r e c e n t l y  s t a r t e d .  

t h y r o i d  gland 24 hours after oral admin i s t r a t ion  of the  t r a c e r  have been done 
i n  t h i s  period, b r ing ing  the t o t a l  d i agnos t i c  uptakes s ince  1 January l 9 5 l t o  
181, Results have been c o r r e l a t e d  with c l i n i c a l  f i n d i n g s  and l a b o r a t o r y  data, 
Gradient counts  have been done on 14 p a t i e n t s  r equ i r ing  6 t o  8 counts per p a t i -  
e n t  i n  an a t t empt  t o  evaluate  the  r a p i d i t y  of i od ine  uptake by t h e  t h y r o i d  
gland i n . d i f f e r e n t  d i sease  s t a t e s  thereof .  P l a t e a u  c a l c u l a t i o n s  on t h e  iocline- 
hold ing  power of t h e  thy ro id  gland have been accomplished on 20 pa t i en t s ,  re- 
q u i r i n g  3 24-hour counts on each. A t o t a l  of 126 determinat ions of butanol  ex- 
t a c t a b l e  t h y r o m e  from se ra  of 50 p a t i e n t s  who have rece ived  t r a c e r  doses of 

t hy ro id  gland t o  make and sec re t e  thyroxine. The in f luence  of ACTH and TSH is 
being incorpora ted  i n  s e l e c t e d  cases.  Cases s tud ied  inc lude  normals, hyperthy- 
roids, hypothyroids, t h y r o i d i t i s ,  and 1 p a t i e n t  with bilateral adrenalectomy ' 

f o r  p r o s t a t i c  carcinona./  Two cases  of t hy ro id  carcinoma have been s t u d i e d  by 
these  and by rad ioautographic  techniques. The have been t r e a t e d  with the ra -  

1 Ootober note: T h i s  s tudy  i s  cont inuing a t  175r, f o r  a t  that l e v e l  t h e r e  

To date  2 of 5 t r a n s f u s i o n  animals  ham d i e d  i n  less than  

W S .  Clinical Use of 1x31. Eighty-one d i agnos t i c  1131 uptakes by the  

I I 3 l  have been accomplished. This  i s  an a t tempt  t o  l e a r n ' t h e  abi l i ty  of t h e  * ;  

p e u t i c  c,oces of I1jl. Since beginning, 300 I 151 uptakes have been done. 
C l i n i c a l  Use of P34. P32 has been used t h e r a p e u t i c a l l y  i n  5 cases  of malig- 

nant  d i s e a s e  with widespread metastases., A l l  were given d i v i  d doses  a t  week- 
l y  i n t e r v a l s :  One widespread lymphosarcoma. 2nd series of $ therapy  gave 
marked c l i n i c a l  improvementJTPVo cases  of carcinoma of b r e a s t  w i t h  evidence of 
CNS l e s ions ,  and i n  1 case, bony metastasess 
from pa in  i n  1 case. "he 2d i s  a r e p e a t  s e r i e s  on a p a t i e n t  who rece ived  mark- 
ed b e n e f i t  from the 1st se r i e s ;  it i s  too  early t o  eva lua te  progress./ One case 
of adenocarcinoma of undetermined o r i g i n  wi th  widespread metastases. 
exp i red  before  series was complete. No improvement./ One case of midespread 
sarcoma, u n d i f f e r e n t i a t e d ,  pr',niary s i t e  unknown. P a t i e n t  expi red  before  comple- 
t i o n  of series, No improvement, Summary of Previous Progress ,  A series of 
b r e a s t  carcinomas with Viidespread metas tases  has been accumulated, t e s t i n g  
p a l l i a t i v e  e f f e c t  of small  mul t ip l e  doses of P32, Six  p a t i e n t s  were inc luded  
y i t h  marked relief i n  3, f a i r  r e l i e f  i n  1, and no r e l i e f  in  2. A series of pol-  
ycythemia vera i s  under my. A l l  cases  so t r e a t e d  t o  date are w e l l  cont ro l led .  

r a d i a t e d  i n  the cu r ren t  per iod ,  An ID80 f o r  t he  250 KV maxitron i n  the Depart- 
ment of Biophysics has  been e s t a b l i s h e d  as approximately 325 air  r a t  250 KV 
with 30 Ma, us ing  1 mm of aluminum p l u s  .S mm copper added f i l t r a t i o n .  Target 
d i s t a n c e  100 cm./ Canparison of dogs taken directly fran the  s t r e e t  w i t h  dogs i n  
good c o n d i t i m  f rm our animal house r ece iv ing  the  same a i r  r under the  same con- 
d i t i o n s  shmed an Li)100 f o r  those i n  ques t ionable  n u t r i t i o n a l  and h e a l t h  s t a t e s  . 
ver sus  and LD 5 f o r  dogs i n  good condition,,  A s e r i e s  of 19 dogs receiving 350 
t o t a l  body r 9 e l i v e r e d  half t o  each s ide  shmed 100% m o r t a l i t y  both f o r  cont ro  
dogs and those t r e a t e d  with auremycin .  However, t he  time of su rv iva l  of t h  
rece iv ing  au remyc in  averaged twice a s  long as those r ece iv ing  no treatment,  
f. 
dogs, using our  newly e s t a b u s h e d  
an a t t empt  t o  a r r i v e  at  a s tandard dosage f o r  a l a r g e r  series. 

oxygen by normal r a b b i t  marrow s l l c e s  have been cmple t ed ,  t h e  l i n e a r i t y  of re- 

Results showed a marked relief 

P a t i e n t  

E f f e c t s  of A n t i b i o t i c s  on Radiation Syndrome. Thirty-seven dogs have been ir- 

Future  p l an  i s  t o  cont inue t h e  comparison of con t ro l s  and aurecxuycin-treated 
dose of 325 r and, lower dosage l e v e l s  in 

Tissue Response t o  Radiation,, E ight  p i l o t  experiments measuring the  uptake of 

s p i r a t i o n  noted, and i n  v i t r o  resp i -  

5 -  
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2 %  

ration rates and RQ*s are t o  be c o n  which' any 
changes in respirat ion of the tissue after 
gated. Summary of previous progress Cogen: content of 
rabbit  marrow has been determined. Alterations of lean marrow mass as a function 
of age, sex, and marrow s i t e  have been studied in 10 rabbits. 
nitrogen on aU. f lask  cbntents have shorn an"over&ll"'check'of 1.31% between i- 
dent ical  samples and Q2 ( N ) ' S ,  based on these values I .__  .. .- . have * . ~ shown reasonable uni- 

' f omi ty  of respiration f ran  1 sample t o  the next. 
Preparation of S35 Labeled Amino Acids Biosynthetically, using Mycobacterium 

p a e i .  
frgn hydrolysates of M, 
in te r fe r ing  amino aciJs,  k c?ys taUne methi&<has been-isolated ,from M. - 

Factors Mfecting Radiation Mor ta l i ty  i n  t h e  Necmatal Period - Influence of 
Weaning, - Age, W eight, Sex, and Endocrine Patterns. To date 300 mice have been 
irradiated,  a v i d e d  i n t o  batches of 50 with l i t t e r s -  of 5. Mice have .been irrad-. 
i a ted  a t  age 1 day, 7 days, 15 days, dayed 30 days (male), 46 days (male) ,b  
days (female). A l l  are routinely weaned a t  30 days,and,.oQseced f o r  60 days aft- 
e r  i r radiat ion.  ,.'Present evidence indicates  that postradiation-mortality i s  mae- 
m a l  i n  the  3O=da&ld~~tice and that radiation mortaEty of the suckling mice does 
not exceed the random mortality of the 
weight. Radiation side effects,  such as grawth and epilation, seen most marked 
i f  radiation i s  delivered when that specific function i s  maximal. Thus retarded 
hair development was seen i n  animals i r radiated a t  7 days but the l-day animals 
never exhibited this phenomenon. Weights have been correlate  t h  radiation 
changes . 
f ,  Future -- plan: To complete accumulation of a l l  this background data - 60-day 
observation and i r radiat ion of 30-day-old females, 14ay-o ld  mice not previously 
nursed and 21-day-old mice i n  2 groups, 1 weaned immediately a f t e r  i r rad ia t ion  
and the  other group continued a t  nursing u n t i l  age 30 days. 
treat &-day-old mice with growth hormone, t o  study the milk protection given by 
splenectomized mothers and t o  attempt t o  establish a possible %ilk factors" par- 
t i c ipa t ion  by continuing mouse-milk administration 5 the postweaning period. 

&' to  be investi-  

Duplicate Kheldahl 

Flwther progress has been made i n  sepae t ing  cysteine and methionine 
hlei protein. Exchange resins have been used t o  remove 

phlei protein. ti"" $ 

contrbl population similar i n  age and 

It i s  planned t o  

. .  
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14.DAT6 APPBOVUD 

1s. PUIORtTY I 16. 
1% 

to. RWUIRRNKNT AND/OR JUSTIPICATION 

~ L B R I B C  OF WOJUCT AND OBJUCTIn 

The p r i o r i t y  of t h i s  p r o j e c t  was changed from 1B t o  1 C  on 10 September 51, 
c u a n t i t a t i v e  I d e n t i f i c a t i o n  of Canine Xrythrocytes. The development of a 

s e r o l o g i c  method, mentioned i n  previous r epor t s ,  has been completed, The 
technique involves  d i l u t i o n  of t he  oxa la ted  blood sample w i t h  f r e s h  serum 
containing ACC dog agg lu t in ins ,  and t h e  use of a high t i t e r  anti-A a g g l u t i n i n  
serum from which t h e  nonspec i f ic  hemolysin has been removed by adsorp t ion  by 
f r e s h  CD r e d  cells ,  

I n  previous s t u d i e s  it was shown 
t h a t  redcel l s  i n  dogs made polycythemic by in fus ions  are destroyed a t  r a t e s  
of 1 t o  1.8 pe r  c e n t  per day. Ery thropoies i s  i s  depressed i n  a manner analo- 
gous t o  t h a t  i n  t r a n s f u s i o n  polycythemias of normal human males (Ann.  Surg 
130: 723 (1949)). I n  c u r r e n t  s t u d i e s  with dogs i n  which replacement t r ans fu -  
s ions  with s e r o l o g i c a l l y  i d e n t i f i a b l e  c e l l s  have been performed, t h e  s u r v i v a l  
of c e l l s  and e ry tho rpo ie s i s  proceed a t  normal r a t e s .  
extended t o  s u r v i v a l  of c e l l s  a f t e r  r a d i a t i o n  i n j u r i e s .  

Survi-ral  of Infused  3ed Cells i n  Dogs. 

- 
The s t u d i e s  a r e  being 

Metabolism a f t e r  Thermal Ijurns and Radiat ion In ju ry .  S tud ie s  of t h e  
metabol ic  changes a s soc ia t ed  with thermal 6urns and r a d i a t i o n  i n . i u n  a r e  " -  
cont inuing i n  dogs, i n  a d d i t i o n  t o  i n q u i r i e s  i n t o  the  pathogenesis  of t h e  
metabol ic  abnormal i t ies .  The inf luence  o f the rapeu t i c  regimens, inc luding  
d i e t a r y ,  hormonal, and o t h e r  ineasures, is being inves t iga t ed .  

6-60-11-17, Metabolism and Nut r i t i on  e 

NOTE: E f f e c t i v e  3 October 1951, t h i s  s tudy  will become part of 
- 
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11. PABTICIPATIOR ANblOO mbI lprTIo lr  I 

i e s  reported he re in  w i l l  be brought under t h i s  number. The ' future  number is  
used here  beceuse t h e  r epor t s  from t h e  source were s o  presented.  Tie f o m e r  
numbers appear i n  parentheses a f t e r  each t i t l e .  
--L Ear lv  E f f e c t s  of Ioniz ing  Radiation (was 6-64-12-06-14 & -29).  E f fec t  of Pro- 
t e c t i n g  Substances (Glutathione,  Cysteine)  on Desoxyribose - Nucleic Acid (DNA] 
Metabolisn n m l i i t o t i c  Act iv i ty .  The e f f e c t  of cys t e ine  on t h e  i n h i b i t i n g  e f f ec  
of x-rayd (2tJU KV, 6 m a x m m  Cu plus 1 mi A l ,  880 r t o t a l / a i r )  on DNA new forma 
t i o n  wan s tud ied  i n  r a t s P  t h e  i n t e s t i n a l  mucos8 with i t s  high m i t o t i c  a c t i v i t y  
being used as a t e s t  organ. Cysteine p r o t e c t s  t o  a c e r t a i n  degree t h e  now forma 
t i o n  o f  DXA a g a i n s t  t he  inhibi t , ing e f f e c t s  of x-rays,  C h a r a c t e r i s t i c  f ind ings  
a r e  presented  i n  Table 1./ P a r a l l e l  s t u d i e s  of  t h e  m i t o t i c  a c t i v i t y  show t h a t  
t h e r e  i s  also a profound decrease i n  t h  number of mitoses  i n  t h e  cells of t h e  
c rypts  of Lieberkuhn. 

of X-rt-iys on Mouse Cornea. This t i s s u e  ahoivs h igh  mi to t i c  a c t i v i t y  and i s  
b e t t e r  s u i t e d  t o  l r b o r a t o r y  s tudy  than tadpole  epidermia (Luther  and Krebs) 
s i n c e  i t '  is avwilable throughout t h e  year.  
done t o  determine t h e  dose-effect  c o r r e l a t i o n  with t h e  primary and secondary 
e f f e c t s  cha rac t e r i zed  by "bridging" and "fragmentation." In add i t ion  t o  t h e  
o rce in - s t a in ing  method, phase c o n t r a s t  microscopic technique8 a r e  being used, 
S tudies  wi th  Tr ipheny l t e t r azo l iun  Chloride (TTC) . 
r a d i a t i o n  e f f e c t s ,  TTC seem t o  be able t o  p r o t e c t  a g a i n s t  r a d i a t i o n  damage. 

and t h e  survival time determined. 
The p r o t e c t i v e  e f f e c t  is  s i m i l a r  t o  t h a t  repor ted  f o r  methylene blue.  

------ 
_. ---- - 

% I n  general  t he  ti'q ues of t h e  cynte ine- t rea ted  animals 
showed more n i t o t i c  f i g u r e s  than those  of'. 3 the unt rea ted  animals. Ear ly  Ef fec t s  

Prel iminary experiments have been 

Besides being a d e t e c t o r  of 
I_ 

TTC (up t o  @,a5 mg/cc) w ~ s  given t o  mice 10 minutes before x - i r r a d i a t i o n  (620 
C h a r a c t e r i s t i c  r e s u l t s  are shown i n  r ' igure 

.- ... - ...... ~ ~ . -  
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KV x-raya f rom an AFX 60-thin b w y l l i &  WiLdoW tube, 
were s tud ied  by the ao r id ino  @range staining teohnique, 
glutathione , c p t e i n e ,  Or ~ ~ ~ t o n a  either before o r  immediately after irradlatiorr 
showed high p r o b a t i o n ,  while %issue t r e a t e d  with oyetine,  urea, o r  rrodim ohlo+ 
ide chowsd 1 1 0  protootion. The p ro teo t ive  e f f e o t  was dependent upon the dose md 
time of applioation, 
Abatra0.S; of Aim, Report 61, "Teat Meaauremat8 on S o i n t i l l a t i o n  Geiger Muellor 
GiuiIGF, ' '  18 J u l y  1951 e Teat measurements on oommeroially-available sointillw 
t i o n  oountsra showed area8 of high e e n s i t i v i t y .  
geometry Q A ~  a o m t r u o t i o n  allowa it t o  be used in speoial imvesti&atioas suoh u 
t h e  nmnsurarnent of alpha a o t i v i t i e a  in body aavities and t iosUe8,  

The i r r a d i a t i o n  effeotr 
Epidermis treated with 

. 
S o w  al terat ion in the O @ ~ t a t e r ' l  

-I Q u a n t i t a t i v e  Studies OBI t h e  Effeoho of Non-iomieirrg Radiation on the Skin (Far 
6-64-12-OU-2 and 6-64-12-004).  Additional rof leotanoe m a  au white and h g r ~  
a k i n  (mrtle and female) were obtained in order t o  establish the same atatistior1 
haaia f o r  the true akin o d o r s  and f a r  the 2 ,wxeor Tho 8 
Qf t h e  pex $notoy $8 b e i q  datiermined./, Expsrimatv t o  g i  
that  the 3 r o f l e o t i a q  minima ( m e r  980, 760, mnd 846 mu) are aaused by water a b  
empt ion  bnnda tcro under way. 
Abstr ia  ..--I of AtddHI, Report 68, "A Quani-null Mothod o f  Meamring 8ma';l hounts"o$' 
J3ndianlf % t ~ a r g y , ~  11 July 1961. 
mot  R found t o  d r i f t  and ohange senai t iv i ty ,  probably due to'vbri&io 
tor 
vrh i o it, ponnlble t o  adjust s e n s i t i v i t y  without ohanging the reletivs p s i -  ,... ri+ 

b i 0  the a o n s i t i z i a g  niognqts, Sinoe l i n e a r i t y  was @ea$ aea$,.'the"oen%ek o$t 
tiro ; n Womner potenWometer vfaa permanently nddod t o  the aystem 80 t 
r o d i x i ( : n  oould  Rlwaya be mnde near aoro. The oinallest division on $he'wen 
buing quivalaiiC t o  3 cm on t h e  galvanomater sotilo, and the faot t h a t  physioal  
%or0 af31tlorn ooinoided w i t h  a o a l e  zero, gave rine t o  the adjusted iqterpolatlon 
rntj thod ol' sva lua t ing  the energy. 

The Coblontz a s t a t i o ,  galvanometier luoed i q  t 

the ~ ~ e p e n o i o n ~  To a l l e v i a t e  t h i a ,  a mioro-sorew olamp was inoarpomiog 

F-y Lwqno :.&"v--,m Bidoariria, and Mataboliam i n  Total  Body I r r a d i a t i a n  (was 6-69-08-10). 

Animals 
rotc30t ve t i '  ggte of Yhnrmapologio A p r i t 8 .  Aureomyoin w z  s tud ied  f o r  i t a  
--.-.--1.".11-1 

I [ m a i b l o  pratect ivo e f f e c t  ngnina t t o t m o d y  x - i r r ad ia t ion  In rnts 

Washington National Record Center 
Oflice of the Army Surgeon General 
Record Group 112 
Accession #: 457-TU ( w k j  

Box#: 3, 

File: L -  /3UF.,.,- l'ig 



a 

Wfs  of I r r a d i a t i o n  6-59-08-13 

TAEJLS 2 -- 
,I L 

Th r o i d  Gland 
T i m e  a f t o r  ,131 Content g + m  Content 
I r r a d i a t i o m  $ Change % Chaw.e 

T o t a l  Orgaaic PB I 
-4 

t'3 2 
f 4 2  1 day 0 -2 

4 days -68 -58 - 73 

& Zero 0 
2 hours -6 

2 (lays -21 -24 -6 7 
3 da-jm -29 -27 -6 8 

G d n p l  " 54 -46 -9 2 

on t o t a l  body x - i r r s d i a t i o n ,  ra ts  were sub jec t ed  t o  a dosage of 880 r. 
given 5 minutes be fo re  i r r a d i a t i o n  afforded considerable  p r o t e c t i o n ,  with a s u r -  
v i v a l  rRt,e of 2n days of 866 (12;: f o r  t h e  c o n t r o l  group). 
injected 2 0  n i n u t e s  Sefore  exposure decreasedthe m o r t a l i t y  s i g n i f i c a n t l y .  
i n j e c r i o n  4u minutes p r i o r  t o  i r r a d n t i o n  the  p r o t e c t i o n  was diminished b u t  s t i l l  
tlsfrrilI;o. i i t r o s s i n  given 5 minutes after i r r a d i a t i o n  conferred s l i g h t  bu t  def- 
i n i t c  p ro fec l ion .  Zpimphr ine  administered 5 minutes be fo re  i r r a d i a t i o n  a l s o  
seemed t o  give p r o t e c t i o n  b u t  no t  to t h e  same degree as p i t r e s s i n . /  
s t u d i e s  employing g r e a t e r  x-ray don ages i n d i c a t e d  that  i n j e c t i o n  of p i t r e s s i n  
5 rr,inules before  i r r a d i a t i o n  r a i s e d  t h e  t h r e s h o l d  from a6out  880 r t o  about 
1100 r e  
Xfl'oct of I - r u i i a t i o n  on S i n g l e  d o l l  firganiams (was 6-64-12-06-2s). 
i r r a d i a t e d  w i t h  euf 'f icient doses of u l t r a v i o l e t  l i g h t  showed a d tx rease  i n  t h e  
;iIi-::on~;en't a6 wcll as in Llie nunher of v i a b l e  c e l l s .  Subsequent i r r a d i a t i o n  with 
v i a i % l e  l i g h t  l e d  C,o a p a r t i a l  r cve raa l :  an i a c r e a s e  i n  t h e  SH-content as well 
a8 i n  the n u r h r  of  v i a b l e  c e l l s . /  Yeast c e l l s  a f te r  i o n i z i n g  i r r a d i a t i o n s  
showed a decrsnao i n  t h e  Sli-content and ce l l  count. 
v i s i b l e  l i g h t  had no e f f e c t  on the SH-content of t h e  cel l8  bu t  l e d  t o  a p a r t i a l  
i n c r e a s e  i n  t h e  v i a b l e  count,  depending appa ren t ly  on tracer of heavy metals 

deterxir ia t ion of su l fhydry l  groups wa5 developed, permi%tiag t h e  determinat ion 
of sulfnyc!ryl cornpounds i n  amounts of 15 g m a  wi th  an-accuracy of '2%. 3 x 6 -  
dcncs has beon obtained t h a t  t h i s  method w i l l  permit t h e  determinat ion of SH- 
compoundr, n i t h i r i  t h e  i n 5 a c t  y e a s t  ce l l .  . *  
Biophyaicnl Study of Burns. A semi-quant i ta t ive o r i e n t i n g  sCYudy of burn8 was 
undertaken on 30 animals (mice, guinea pigs ,  r a b b i t e ) .  S p e c t r a l  r e f l e o t i o n ,  
curves i n  t h e  v i s i b l e  r m g e  (400 t o  700 mu) were taken before  and after burning./ 
The animals were d e p i l a t e d  i n  the region of the hip  and thigh.  Twenty-four hours 
l a te r  a pro-burn ro f l eo tance  recording was made on t h e  GE reoording spec t ro -  
photometer. 
t h e  h e a t  exposure a i d  p e r i o d i c i a l l y  a t  1-hour i n t e r v a l s  t h e r e a f t e r  f o r  4 hours, 
then a t  24-hour i n t e r v a l s  f o r  up t o  5 days./ The burns were  made under cons t an t  
geometr ic  coridit;ions (t ime and temperature being t h e  o n l y  v a r i a b l e s )  by mems of 
hot  a i r  produced by t h e  flame of a Bunsen bu rne r  and streaming through a metal 
pipe.  
2bOo C; t h e  r m g e  of exposure t i m e  was 5 t o  10 sec. Tho exposure a t  t h e  lower 
t.enyeratur-o hnd the s n o r t e r  t i m e  produced a l i g h t  2nd-degree burn; temperatures 

P i t r e s s i n  

(- Simi la r ly ,  p i t r e a s i n  
With 

P 

Threshold 

Yeast ce l l s  - 

Subsequent i r r a d i a t i o n  w i t h  

L present .  ' Iypical r e s u l t s  are shown ia  Table 3./  An ampemmetric method f o r  t he  

The post-burn r e f l e c t i o n  reoordings were taken immediately a f t e r  

r ,   he temperature range, neasured a t  t h e  p l ace  of  exposure, w a s  150° t o  

u e 5 0 f  
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above 200" C ~ n ! l  ~ X F O S U ~ ~ S  of more than 7 seconds r e s u l t e d  i n  cha r r ing  o r  3rd- 
degree burm,,  Its shown by t h e  r e f l e c t a n c e  recordings,  t h e  r e s u l t s  could be dup- 
l i c a t e d  f a i r l y  ?ell ./ 
r a b b i t s  showed a p a t t e r n  s i m i l a r  to t hose  on hurnan but tocks which confinned t h e  
measurements of Edwyards ilnd h n t l s y .  O n  light burns an inc rease  of r e f l ec t ance  
was observed immediately a f ' t e r  t h e  exposure. I t  was follovred by a decrease of 
r e f l e c t a n c e  t,hroui;i!out ths e n t i r s  range. On heav ie r  burns,  and when t h e  s k i n  was 
charred the decrease of r s f l c c t a n c e  was observed immediately a f t e r  t h e  exposure; 
+,he h e n v i e r  ';he Surn, .,he g r e a t e r  t he  decrease, /  
o f  t h e  ref19:ttrnce c u 1 - 7 ; ~ ~  hiis b e m  made E O  f a r ,  t h e  follos ' ing observat ions on the 
post-buim r e f l e c t w ! c e  recordings can be reported: 

i n  t h e  SO@-700 r?u 1-7m;e h ~ s  beco~ic: s t e o ? e r .  3. i l en ty - fou r  hours md more a f t e r  
t h e  heat, expcsurc  a d i p  i n  t h e  630-640 rn'i reti ion appeeercd. 4. Throe t o  5 days 
glfter tl:e h e a t  c3xFosur-e %e curve i n  'she 400-600 mu ranl;e hecomes f l a t t e n e d ,  which 
seems t o  iiidicci5e t h a t  it represents  t h e  r e f l e c t m c o  of %he s c a r  t i s s u e .  
Fu tu re ,  The DI:h-c?isteiiic-ii.rndiation experiments w i l l  be concluded. The mouse- 
cornea s t u d i e s  w i  I1 ? ~ e  cor,timied* The icieclianism of t h e  p r o t e c t i v e  a c t i o n  of TTC 
w i l l  be st i id f -ed, .  'Si8 d i s t r i b u t i o n  of tlio forrnaznn i n  d i fCeren t  c e l l  groups may 
prove t o  be o f  j?ractic:l t:hcrai>cutic vulue. TIN? early e f f e c t s  of incorporated 
r a d i o a c t i v e  su5stnnce.s (Fcjlcniumj w i l l  be s tud ied  wi th  s p e c i a l l y  devel.oped s c i n -  
t i l l a t i o n  couiitors ( s e e  report) .  

v r i 1 . 1  he continued. 
vri1.L s t a r t e d .  

q;aiiis t t o t a l  t j c ) d ; r  x r i r m d i x t i o i 1 , -  
i n t c rac t io r i  of' v : i r i u s  sric!rrc,rine s y s t m s  w i l l  contir,ue t o  he s tud ied ,  

'i'lic pre-burn r e f l e c t a n c e  recordings on guinea pigs and 

Although no d e t a i l e d  a n a l y s i s  

1, 'The nbsorptiDn-cntsod d i p s  a t  542 and 576 c u  are  deepened. 2.  The s l o p e  

--_- 

The dets i lec!  st i id: ,~ rf t h e  ref lectrmce p a t t e r n  i n  t h e  700 t o  1000 mu range 
I h L i n t i o n  experiments w i t h  known mounts  of r a d i a n t  energy 

Other  pharmncologic a:;;ents w i l l  be t e s t e d  f o r  t h e i r  n r o t e c t i v e  effects 
I - ,  ihF: e f f e c t s  of t a t s 1  body x - i r r a d i a t i o n  on the 

S:-,udiee w i l l  b e  cmt inued  011 t h o  e f f e c t s  of r a d i a t i o n  on y e a s t  c e l l s ,  
The ins  t xurnerii;p.tion f o r  ra-oduc ing hea t  ergtliemri and/or burns under con t ro l l ed  

cond i t ions  b y  t h e  rwlin?;icjn oi a heavy c u r r e n t  carbon arc, is  nearing completion. 
A thermocGuple t o  be used  as t h e  energy rneasurinkg device is being c a l i b r a t e d  R t  

t h e  N ? t  lonal  Liircau of' W a n d n r r l s  The i n f luence  of t h e  unavoidable oiltput f l u c -  
t u a t i o n s  i n  +-,he shurt expclsurs times t o  be expected w i l l  have t o  be examined; 
uqcler coxisiderstion ?TO ~ ' i e a ~ u r e n e n t s  Isofore arid a f t e r  exposures and continuous 
record ing 
Repor t s  I 
Spp!;enlier 1251. ( G ~ Y  ~i-oi-rc?ss sane t i t l e )  

iU,iIiL Report G6, "Thyroid iiesponse t o  Yotal 3ocly X-irradiat ion,"  28 
2.- I_ 

Other rep0 r t s  a.re l i s t e d  under Progress and abst?racts  given. 
---e., 
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p l n o n a r y  cdcrna has been r"o1lmied i n  several 6 0 ~ s  w i t h  i11easurc:.ieiits of blood 
p res su rcs  and blood gases ia tlic pulmonary and systemic c i r c u i t s ,  I n  oti icr dog 
the  saxe observat ions have beer, ~ a d e  du r ing  t h e  development of t h e  ed-exia, accm 
pallied by t h c  u s e  c f  e i t h e r  t h o  Burrxi valve or t he  E C; J r o s u s c i t a t o r .  The 
r e s u l t s  have no t  denonstrnted a c l e a r  t r end ,  

f. N t u r c  p l ans :  Coxparinon of 2 o r  more r e s p i r a t o r s  i n  the  sarne aiii.mil 
w i t h  a l t e r n a t i o n  f r o x  1 t o  t h e  o t h e r .  The r c s u l t s  would be follo:.ied with bloo 
pressure and blood gas analyses  as above./ Explorat ion of other  nethods of pro- 
ducinf; pulrronary edema./ 
of qunnt i  t a t i n c  gulmonary edema. 

Furthor t e s t s  of t h e  e l e c t r i c a l  conduc t iv i ty  rrLethod 

D r  . Orth. Yraluat ion o f  !.-echanical I b s p i r a t o r s  . Prel iminary animal 
L -  

cxperirients have cons i s t ed  i n  determining t h e  p o s s i b i l i t y  of dua l  a r t i f i c i a l  
r e s p i r a t i o n  c f f i c a c y  I ; i t l i  0. s h g l c  oxygen demand r e g u l a t o r  and 2 pneophore ?a1 
S e p a r a t e l y  used have been e i t h c r  of 2 t3Te 1'~-16 oxygen pressure denand regula-  
t o r s  obtainod i'ro1.i the Air Force. 
beyond the r e p . l n t o r  and f r o n  the 2 d i s t a l  arms of  t h e  'l pneophore valves were 
;?laced. 
trac1iez.l t ube  had been i n s e r t e d . /  The dogs ' r e s p i r a t i o n  vr8s g r e a t l y  dep res sed  
o r  abol ished wi th  ;mntobarbi ta l  (35-50  m6/kg) given slavly intravenously./  
Kymographic t r a c i n g s  fror,? pnemographs,  d i r p c t  blood-pressure t r a c i n g s ,  and 
blood gas ana lyses  ha7:e becn made, 

connected w i t h .  an i n d i v i d u a l  pneuphore f o r  each animal func t ions  q u i t e  e f f i c i -  
en t ly  a t  p-essures  betsrcen 6 and 14 inches of water pressure per square inch.  
Such f u n c t i o n i n s  occurs E L )  ~ 5 t h  both nn ina l s  b rea th ing  spontaneously,  b )  ;vith 
1 aniizal brca-i;hii?r; spontaneously and 1 having r o s p i r a t o r y  zovements t o t a l l y  
abol ished,  and c )  w i t h  spontaneous r e s p i r a t i o n  abol ishcd f o r  both a n i a a l s  
Ind iv idua l  c h a r a c t e r i s t i c s  o f  e a c h  pne phore valve a r e  ev iden t .  

f. i 'uturt: q l w s :  l o  accunulate  ..ore s p e c i f i c  da.ta so  t h a t  d e t a i l e d  

ir i ie ta l l ic  large-bore Y t ube  aas placed 

2ach of' t h e  2 valves t h e n  was connected t o  a dog i n t o  which an endo- 

Con-trc?ry t o  expec ta t ions ,  it has beer, found t h a t  a s ing le  demand r e g u l a t o r  

n 

anal.yses ol" Trcssure chcn[;es, b lood  gas a l t e r a t i o n s ,  e t c . ,  Ia:ay be obtained. 
P a r t i c u l a r 1  p, simultniicous recordings o f  a l l  the f a c t o r s  tire needed ., 
t h e  t e s t s  t o  nore sub jec t s  u s ing  3 and i P  poss ib l e ,  4 clogs, s i rmltancously.  
Zxtension or the t e s t s  'i.0 hw.ans should be possible  i n  this iJeriod, Sul)jactc 
i n  the S t a t e  of' -~ i ; ccns in  G e x r a l  r iospi ta l  rill0 have temporary r e s ? i r a t o r y  
c e s s a t i o n  via k . r b i t u r n t e s  could be IISQC?, o r  neurosurgical  p a t i e n t s  i n  i;.hori 
r e s n i r a t i  on has ceased t:uz t.0 t h e  intraci-@ilia1 cond i t ion  oi- i n t e r v e n t i o n .  

To extend 

-., 
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$Ecna 
Prese rva t ion  of Blood f o r  
n I r a n  sf u s i  on 

6-53-39 -6 

Conclusions: I n  1 p a t i e n t  with carcinoma of the c e r v i x  u t e r i - a  hemolytic mech- 
anism w a s  p r e s e n t  bef3re  i r r a d i a t i o n  which destroyed normal e r y t h r o c y t e s  i n  a ran- 
dom f a sh ion ,  i n  a d d i t i o n  t o  t h e i r  l o s s  t?~ normal aging, I n  3 p a t i e n t s  normal t r a n s -  
fused c e l l s  survived normally u n t i l  i r radiat im i n i t i a t e d  a hemolytic mechanism 
which destroyed the  c e l l s  a t  random, i r r e s p e c t i v e  of t h e i r  age.  That t h e  i r r a d i a t i o n  
Fs n o t  a d i r e c t  e f f e c t  on t h e  t ransfused c e l l s  i s  proved by t h e  normal s u r v i v a l  of 
c e l l e  i r r a d i a t e d  i n  v i t r o .  The i r r a d i a t i o n  appa ren t ly  releases a hemolytic f a c t o r  
from normal o r  carcinomatous t i s s u e ,  
i s  i s  a c t u a l l y  acce le ra t ed  and when anemia r e s u l t s ,  i t  i s  due t o  f a i l u r e  t o  compen- 
sate completely f o r  t h e  increased hemolysis. 

have been t r ans fused  with f r e s h  group 0 blood c o l l e c t e d  i n  acid-ci t ra te-dextrose 
mixture, U.S,P. The t o t a l  blood vdume has been measured simultaneously by t h e  Ash- 
by method, t h e  radioisotope P32, and by t h e  Evans-blue-dye-and-hematocrit technique. 
Ce r t a jn  d i sc repanc ie s  which were apparent by comparison of the  r e s u l t s  of the 3 
methods a r e  being i n v e s t i g a t e d  f u r t h e r .  
g l u t i n a b l e  c e l l  counts  a s  p a r t  of the s tudy on blood preservat ion.  As soon as  t h e  
techniques a r e  perfected a l a r g e  s e r i e s  of s u b j e c t s  w i l l  be transfused./  Work previ-  
ously reported on t h e  uptake of oxygen in human e ry th rocy te s  i n  Warburg manometers 
has been extended: E f f e c t  of heat ing e ry th rocy te s .  I n  6 more experiments fre,sh wash- 
ed human e ry th rocy te s  were heated by immersing t h e i r  con ta ine r s  i n  b o i l i n g  water f o r  
10 minutes, 
m i c r o l i t e r s /  hour/ m i l l i o n  c e l l s ,  f o r  t h e  bo i l ed  cel ls  and approximately t h e  same f o r  
the c m t r o l s , /  E f f e c t  of f reezing and thawing erythrocytes .  Fu r the r  experiments con- 
firmed those r e z r t e d ;  3 more were performed i n  which fresh human e ry th rocy te s  were 
frozen and thawed i n  Narburg vessels, The c o n t r o l  c e l l s  took up the usua l  amount of 
oxygen whereas those f rozen  and thawed showed p r a c t i c a l l y  no oxygen uptake./ Effect 
of  atmosphere of o v y ,  One experiment was performed i n  which f r e s h  washed human 
e ry th rocy te s  were s tud ied  i n  an atmosphere of oxygen, They w e r e  found t o  have t h e  
same uptake of oxygen as  those s tud ied  i n  a i r .  S i x  experiments were c a r r i e d  out i n  
which human red c e l l s  were heated f o r  10 n i n u t e s  i n  b o i l i n g  water and then s tud ied  
i n  an atnosphere of oxygen. The mean oxygen uptake of the bo i l ed  c e l l s  was 1.b3707 
x 10-3 m i c r o l i t e r s /  hour/ mi l l i on  c e l l s ,  as compared with 1,11492s x 10-3 f o r  the 
c o n t r o l s  i n  t h e  same atmosphere. The uptake of t h e  boiled c e l l a  i n  oxygen was a- 
bout twice t h e  uPtake i n  a i r o /  E f f e c t  of atmosphere of ni t rogen.  Seven experiments 
have been performed so  f a r ,  I n  m e t e r s  containing f r e s h  washed hunan erythro-  
c y t e s  in n i t rogen ,  a s  c o n t r o l  , t he re  was an output  of gas i n  t h e  range of from 
2 ,0721  x 10-3 t o  h.1033 x 10-3 m i c r o l i t e r s /  hb-illion c e l l s ,  This gas  i s  thought 
t o  be oxyden, 
heated i n  b o i l i n g  water f o r  10 minutes, t he re  was no p e r c e p t i b l e  chande, e i t h e r  ?os- 
j t i v e  Qr negat ive,  i n  t h e  gas volume, 
of boi led c e l l s  i n  oxygen o r  a i r .  

-- 
Contrary t o  t h e  opinion of many, e ry th ropo ies -  

Measurements of blood voluue a f te r  t r ans fus ion ,  Two normal sub jec t s  of group A - 

These s u b j e c t s  w i l l  be followed with inag- 

The mean owgen uptake, as  read i n  24  manometers, was 0,73038 x 10-3 

I n  36 manometers i n  which were placed s h i l a r  e ry th rocy te s ,  which were 

This i s  i n  d i s t i n c t  c o n t r a s t  t o  t h e  Sehzvior 

29 
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10.RBQUIRBMENT AND/OR  UST TI PICA TI ON 

HDward, Howes, Locali.0, k y e r s o n ,  Ik;darlus, ;t:!dL, 
Mii&DBd, Selye, Smith, (Hugh), Soto-tiall,  SIiU 

tLBRIEF OP PROJECT AND OBJECTIVE 

the  c o x e r i t r a t i o n  and t o t a l  amount of c i r cu la t i r i d  plasma p r o t e i  ri be L ' ~ F  ti:L,-i af t e  
s u r g i c a l  r e p a i r  or' the f i s tu l a  a r e  being col. lected from arterioveIiou..: i-i.s;~13 
cases a t  'Aalter iked i-iospital. Laboratory s t u d i e s  a r e  con t i r i u i n j  on the a1 ter:: -. 
t i o n s  of v-alune and conpQei . t im of the f l u i d  cmpartinents d dogs btf'oi,(; 2: . , ;  :dr. 
er  severe hemorrhage Lquiprnent has c)eT!:i a?ct.mbl.ed f o r  t h e  siadLaneouc: rt2ca1-1 i ! I ,  

of blood presrure  i n  Peveral  a r t e i - i e?  and veins  3f d3gs. 
io Future,  lxrcrtased a t t e n t i o n  w i l l  be @w:i t o  the  c m c e a t r a t i  3::s mrl l?rJvk!ncnt 
of e l e c t r o l y t e s  i n  the body f l u i d ? ,  Experfxxi ts  a r e  bein< planr .ed t 3  . ~ t u , . ! ~  P ~ E  
a s p e c t s  of vascu la r  resi s tance i n  chocked animals. Observations on t h e  a c t i  3 1 1 ~  3 
dextran and oxypoly&elatin . w i l l  be made 

Use of t h e  A r t i f i c i a l  Kid:iey i n  Aetabolic Problems. i'urpose: 1) To t r e a t  p a t i -  
e n t s  w i th  acu te  uremia and i n  P O  , loin2 a tbc in t :  a n 3  develop a F i . q l f f ' i e d  X I , ~  

safe prcgmm of therapy; b) t c  i d e n t i f y  subetanses wh? ch Tay be r e spoz i ib l e  f o r  
t h e  c l i n i c a l  nani . fostat ions of uremia, 2 )  To t r e a t  p a t i e n t s  w i t h  hepa t i c  coins wi. 
and without  o l i -gu r i s  and hypotension i n  o rde r :  a )  t o  d e t e m i n e  t h e  v a l u e  o f  t h e  
a r t i f i c i - a 1  kidxey i n  such ca.ses; b j  t o  i d e n t i f y ,  i f  i3ossible,  the subetancee re 
sponsible  f o r  rerial damage i n  l t v e r  f a i l u r e  g r  f o r  o t h e r  man i fe s t a t ions ,  e .  d o  
f e t o r  hepaticus./  1) -_-- Study of a c u t e  ut.e.nia: -- a)Through experience with p a t i e i : t c  
w i t h  a c u t e  urernia it i r  p o c e i b l e  t h a t  m a n a ~ e ~ e n t  c m l d  be eafe ly  s i . n? l . i f i ed  t3 
r e q u i r e  fewer and less ref ined l abora to ry  d e t e m i n a t i o n c .  U?e n o t  x l y  of th;i 
a r t i f i c i a l  kidney but of t h e  i n t e  mi t t e n t  ?e rj t o r e a l  lavabe rreth3d 3f 3rDllua:l 
i s  conternolated; b)  The problem of' identif ' icatio:l  of' t ox ic  s u b s t m c e s  i n  u re  1J.a 
includes:  d i a l y a i  s; ariioc f r c i c t i m a t i o ~ i  3f a r t i f i c i a l  kic!ney bath f ' lu i  d ,  : , l , xx j  

kZlSGS. Basic s t u d i e s  are  i n  p roc res s ,  0bservatio:is on t h e  plasma v o l u ? ~ ?  a :~d  

-- 

-_-___- 
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Shock 

method i s  again contemplated with pre- and p o s t d i a l y s i s  comparisons of blood and 
ur ine .  & l e c t r o l y t e  v a r l a t i o n s  w i l l  be measured as  well./ One p a t i e n t  i n  h e p a t i c  
coma was s tud ied  s i n c e  previous r e p o r t .  The p a t i e n t  expired before hemodialysi F 

could be u?dertaken./ k d e t a i l e d  plar. f o r  metabolic study of a p a t i e n t  with hepat- 
i c  coma has been conpleted.  Liver Function during and fol lowinLAnesthesia  and 
Surgery. Purpose: To deteimine the  e f f e c t s  of var ious types of anes thes i a ,  dura- 
t i o n  of anes thes i a ,  and s u r g i c a l  procedures upon l i v e r  func t ion .  P a t i e n t s  a re  ee- 
l e c t e d  f r o s  the operat ion schedule a t  ! ;a l te r  Reed Hospi ta l ,  Blood sanples  are  take:] 
?re-operatively,  a f t e r  induc t ion  of anes thes i a ,  and a t  i n t e r v a l s  fo1lov.ing surgery 
and a paze l  of l i v e r  func t ion  test,: a r e  performed. This  i n c l u d e s  serum b i l i r u b i n ,  
cephal in  c h o l e s t e r o l  f l o c c u l a t i o n ,  -thymol t u r b i d i t y ,  Kunkel g a m a  g lobu l in ,  and the 
serum cho l ines t e ra se .  Bronsulfalein (BSP) tes ts  are  detennined p re -ape ra t ive ly  and 
a t  i n t e r v a l s  p o s t o p e r a t i v e l y  i n  s e l e c t e d  p a t i e n t s ,  Est imat ions a r e  a l s o  made of t h e  
bloo-j. k e t o  a c i d s  by m a n s  of paper chromatography and plasma proCYhrombin by a 2- 
stage nethod I n  a l i m i t e d  number of s u r g i c a l  p a t i e n t s .  The s e l e c t i o n  of p a t i e n t s  
now inc ludes  those with major t h o r a c i c  and abdolnirial su rge ry  i.nstead of t h e  minor 
procedures previously s tud ied .  

tra-Arterial  Transfusion Overtransfusion of the Normal Tlog, t' by Yea t t i e ,  T h i s t l e -  
thwaite,  Xadea ,  and Vdood: Overtrar isfusims of whole b lood were given i n t o  the 
femoral a r t e r y  of normal dogs. The percentage i n c r e a s e  i n  blood volume and &he 
speed of transfusiori  were found t o  be major fac tors  i n  t h e i r  s u r v i v a l ,  '!then sn i n -  
crease i n  b l o d  volume sf a:)proximately l O 9 d  was given i n  30 t o  60 minutes, the 
m o r t a l i t y  rate was 30,G. The animals survived an overtransfusion of ?s$ t o  35% of 
t h e i r  blood volume given i n  4 t o  5 minutes. The e f f e c t  of ove r t r ans fus ion  upon 
r e s p i r a t o r y  ra te ,  venous pressure,  pu l se  rate,  and blood p res su re  riere -described. 
The venous pres su re  r e f l e c t e d  an ove r t r ans fus ion ,  I n  t h e s e  experiments t he  venous 
pressure returned t o  normal l e v e l 5  10 t o  15 rninutes a f t e r  t h e  t r a n s f u s i o n s  were 
completed, Aniinals d i e d  from acu te  ca rd iac  f a i lu re  o r  from s i g n s  of p l e t h o r a  and 
c e r e b r a l  damage./ It i s  proposed 60 m k e  a group of 10 dogs hypoproteinemic with 
t o t a l  p r o t e i n s  under 5 grnxs p e r  cen t .  The technique developed here i s  to ' d raw 
whole blood and t o  r e i r i f w e  t h e  E d  blood c e l l s  suspended i n  a d i n e  s o l u t i o n .  The 
dogs e n t e r i n g  t h i s  colony have hematocri ts  a t  admission averaging 32 t o  37, 
t h e i r  t o t a l  p r o t e i n  ranges from 7 t o  7.4 g r a m  p e r  cent .  They have a l l  had n o m a 1  
albumin and Slobul in  r a t i o . /  A f t e r  2 weeks i n  thi .s  colony 5 dogs who have had the 
plasma removed from 290 c c  of t h e i r  blood-have she-fin r e s u l t a n t  hematocri ts  varying 
from 37 t o  46. Their t o t a l  p r o t e i n s  have dropped t o  6.0 t o  7.2 grams g e r  cen t .  I n  
all dogs the  A/G r a t i o  has  reversed. After a 2d bleeding t h e i r  hematocri ts  have 
r i s e n  even h ighe r  t o  41 t o  59 and t h e i r  t o t a l  p r o t e i n s  have f a l l e n .  I t  i s  plani.ied 
t o  continue t h e  bleedin& u n t i l  t he  t o t a l  proteixis a m  urde r  5 grams per cen t .  The 
animals n i l 1  then be given compatible blood t r a n s f u s i o n s  u n t i l  t h e i r  blood voludes 
have been doubled i n  a2proximately 60 minutes. 

Dr. B lake ' s  c o n t r a c t  was i n i t i a t e d  1 May 1951 t o  s tudy  t h e  e f f e c t s  of d i f f e r -  
er.t methods of i n c r e a s i n g  plasma volume on r e n a l  hemodynamics and e l e c t r o l y t e  ex- 
c re t ion . /  No s a t i s f a c t o r y  a s s i s t a n t  was a v a i l a b l e  u r i t i l  1 September. Training i n  
t h e  techniques involved r equ i r e s  about  6 weeks. 

'ttierial Function i n  Surgery" by D r .  Breed e t  - a1 -.' t o  be publ ished j n  S u r g i c a l  
C l i n i c s  of h o r t h  America, ends w i t h t h i s  d i scuss ion :  Ghat has r e n a l  f u n c t i o n  data 
and more p a r t i c u l a r l y ,  c learance d a t a ,  corltr ibuted t o  t h e  manageaent o f  t h e  s u r d i -  
c a l  ? a t i e n t ? /  Aberrat ions i n  kidney func t ion  normally occurr ing i n  d i f f e r e n t  age 
groups emphasize t h e  f l u i d  re2lace; e n t  hazards i n  p e d i a t r i c  and g e r i a t r i c  p a t i e n t s .  
I n  the pre-opera-tive p repa ra t ion  of t h e  normal p a t i e n t ,  dehydration, s t a r v a t i o n ,  
and t h e  comon pre-anesthet ic  medications produce a decrease i n  r e n a l  funct ion ., 
k n a l  c l ea rance  da ta  e l u c i d a t e  
may be moderate, the surgeon i s  challenged t o  prepare h i s  p a t i e n t  i n  such a way 
that. t h i s  important defense 

- - ----- -- _.-_-.._ 

D r .  Blades. Summary of a r t i c l e  f o r  pub l i ca t ion ,  "lixperimental S t u d i e s  w i t h  In- 

_.. 

and 

- -- 

t h e s e  changes. Bven though depression i n  f u n c t i  on 

t margin of s a f e t y .  
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T r a m a t i c  Surgery 
and S h x k  

The p a t i e n t  who has a vague h i s t o r y  o f  vomitin,: o r  viho has  beer? d r 2 i : i i n i  i i l -  
determinate amounts of f l u i d  from ii f i s t u l a ,  on c l i n i c a l  examination, ,my z n o ~  d e -  
c e i v i n g l y  l i t t l e ,  but t he  iapending s e v e r i t y  i s  dernozstrated by cleararlce da t a  a:;- 
?roaching shock-like values .  iiith0u-t p r q e r -  e l e c t r s l . y t e  therap:. the zimple oi.)era-.- 
t i o n  of c l o s i n g  t h e  l i s t u l a  lnay resul t  i n  severe ? h x k  and a n u r i a . /  ljrider cer.tLii!l 
condi t ions,  cyclopropane, t h iopen ta l ,  and e t h e r  aziesthesia may produce the r e m 1  
?at-terr: of .?larked reduct ion i n  c learance with rebound t o  n o r m 1  a f t e r  the a,cnt 
has been d i s c m t i n u e d .  The f a c t  t n a t  v s l u e s  r e t u r n  t o  n w n a l  ,co quickly  a f t e r  41;- 
e s t h e s i a  i n d i c a t e s  thcre has been no r e n a l  (:!anage. However, i . r l  vie:;i 3f this  :le- 
pressiori of clearance:! uue t o  ariest,hesia, O:E 7J3Ilders vihe Liit7.r adrfed i . r i 5 U I . t  dur;::, 
qjei-ati-on, such as incornpati.de t r ans fus ion ,  m u l d  be xore l i k e l y  t o  ;:roduc;e z:!I- 
r i a  than under c i rcunstancen the re  the rens l  .function i c  n o r r i a l , /  1 ;  a i g h t  be w l i  
t o  emphasize the reaFons "hy, i n  t he  ;last f e - ~  year7, t h e r e  has !;ern such a , m r k e L :  
reduct ion i n  t h e  no r t a l i t y  r a t e  oZ a n u r i c  patAents. I n  1.946, Lticke reported a 
n o r t a l i t y  r a t e  o f  over j3,Ao I n  1953, B u l l  e t  al, re;iorted a s u r v i v a l  ra te  of 3ver 
907;;. 'Thie h p r o v e n e n t  has Seen a r e s u l t  of 3 t h e r a p e u t i c  f a c t o r s :  1) a ?rsLe.in- 
sparing, e l e c t r o l y t e - f  ree d i e t ,  h i G h  in carbohydrate and f a t  ivhich i7revents tile 
l e t h a l  r i s e  i n  the l e v e l  of blooci i( ; 2)  Lhe oreventior: of pl:?w:ary ede3a by ~ ! Y I -  

i t i n &  f l u i d  i n t a k e  t o  a h x t  753 cc  ;ier day; 3 )  adequate f l u i d  e l c c t r ~ l g t e  a n d  tjiet 
replacement, a f t e r  t h e  onset  3 a good c!iuresis. /  The c l i n i c a l  c m r s e  of  t h e  !?at!- 
elit'..; i1l:ies: has been c 3 r r c l a t e d  x i t h  a charsc t e r i s t i c  p a t t e r n .  Thi.s c o r r e l a t ;  32 

emphasizes t h a t  c a r e f u l  c l i n i c a l  appraf sa!. of  t h e  y a t i c r l t ,  ?ius such ?i!:;ple test,: 
a s  bl ..sd ?ressUr'e, acc~t ' : ,  ' e  urii ie volume, z p e c i f i c  g r a v i t y  and 1-out5r.e b130:d chelj:- 
i s t r i e z ,  a re  s u f f i c i e n t  t o  eva lua te  arid t rea t  i n t e l l i g e n t l y  comnori f l u i d  blila:ice 
problems i n  eurgery.  

-- Shock. - - f;J:,ce I h y  t n e  e f f ec t ,  o f  e l e c t r o l y t e  arid water re>lacement 3:i r m a !  f w c  t,i si! 

i:1 severa l  ca ses  of' shocic has Seen si;udie::, This approach was stir.illated by 3 cii!;~! 
c7f ?loderate shock cliar-tc te r ized  by sodiuin 13~:. f r o n  gastro- i r ! tes t i  Fa1 ilrai ~ . L F :  
ass3cLated viith low ulnod ;?ressulv. Ycaturc-L; of t h i  E case a r e  preSC;i!Led: 

-- 

ikporl;  received 17  Septe!nbi:r 33 Phycio1o;ic F;ti;di.es of Traucnatic and Cper3 t! vc 
__I_-_-__ ------__---~- -- 

Tne of Control  The rapy : Observva tixi::: 
data obse rva t i oIi s 283 cc LIinutes  a f t e r  co:npletion of lactatF: 

111 minutes 76 n inu te s  -- -.--------I- 

- r.ati.0 o f  85.',5;&l..4 a t  5.95 77 
?AH i n ,d 
C lea ria n c e 
of PAH i n  313; 2213 !.)17 3 i b  
cc/min 

eociiurn i n  110 13 3 
m q /  1 

-. I__-___ .- 
cc/'xin - 

..- -_-_ --- ~ - - - - - _ _  -_-- 
i'la sna 

- __ -I_--_.-.-c__ 

The alrnost n o r m 1  e x t r a c t i o n  r a t i o  a t  t h e  time t h e  i i a t i en t  f h o w d  cold AY- 
t r e m j t i e s ,  mental  l e tha rdy ,  and a weak pulse  to;eLner with a 60:; r e d u c t i m  belovi 
normal i n  t h e  rerial. ? l a m a  fl.3w, Pta:;dc out Ir: co:itract t o  t h e  reduced e x t r a c t i m  
r a t i o  observed a t  t h e  L i m e  t h e  pci t ient '?  extre;n!.ties were warn, ttie y l s e  hou:id- 
i n g 9  t h e  !nental s t a t u s  considerably more a l e r t ,  and the r e n a l  plasna t'lw 5or ,wil .  

However, it i s  d i f f j  c u l t  t g  ssy  whether t h i . s  drop vms due t o  a spontaneous 
dcwrisvard t rend o r  t o  the  f a i r l y  rapid a d a i n i s t r a t i m  of a concentrated s 3 d i  urn 
ion ,  s o  t h a t  t i V  shunts  (riot of Lhe 'Trueta t y ? e )  as  deccribed by C a r g i l l  an:] 
X i t ch ie  when t h e y  dave a1bumi:i r a p i d l y  ( s i c ) .  tit m y  r a t e  the rerial p l a s m  flc7\:' 
was increaeed f o r  several  peri,ods Sut dro??ed a g a i z  i n  s 2 i t e  of the r e t x m  t o  
xnore n e a r l y  normal s o d i u a  l e v e l s  ./ The .;vOi?;i;l i:n?roveci ra?i:jl.y and l e f t  the  hDs?i - 
t a l  but re;)eat s t u d i e s  are plan!ied t o  de t e rn ine  h e r  p o a t s h x k  s t a t u ?  
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~i:r.um albumin t o  t h e  heal ing of t h e  wound and t h e  d i e t  was den on st rate^. 
Progress  reported i n  t h i s  p r o j e c t  on 'Jiound Healing from 1 January t o  31 AUG- 

ust: Vitamin 1312. Since nunerous i n v e e t i $ a t o r s  have found vitamir. 
,rTv:th f a c t o r a n d  so3e have precented evicience 01' i t s  importarlce ir, p r o t e i n  s5':1- 
t h e s i s ,  i t s  e f f e c t  on viound heal ing wa,? i nves t iga t ed  i n  r a t P  f e d  a noyna1 
lx ; , - ? r s t e in  ( Y e t .  Healing r a t e  was neasured by t e s t i n c  t h e  t e n F i l e  s t rent ; th  of 
ir1ciFed akdoninal wounds on the  6 t h  postoperat ive day./ The vitamin ha:] n o  e f -  
f e c t  i n  t h e  protein-de?leted a n i n a l s  but i t  ii-lcreased the heal ing a t r e c g t h  of t he  
.<iourhds i n  t h o s e  f e d  c o n t r o l  d i e t s ,  The anount 3f inc rease  was s t a t i s t i c a l l y  ci,- 
; - , i . f icant, /  To corrobDrate t h i s ,  vitamin I312 was given t o  r a b b i t c  wi..th e a r  wounds 
and the charrlcter of hea l ing  vias observed d r o s s l y  and through the dic:ectint; 31- 
e n s c o p e  A t t e n t i m  was dli.rected towzrd t h e  vascu la r  response, t h e  collectio!: of 
e x t r a v a s c c l a r  n a t e r j  a l ,  and the  Lrowth of t h e  blood v e s s e l ? .  Photographs were tz- 
! , w i 0  Theze fintli:i;P a r e  being checked h i s t o l o i i c h l l y  and t h e  e x t e n t  of I ' ibrD?lazis 
ic:  bein,: eva lua ted .  Kvidence has been obtained t h a t  817 f a v o r s  sn e a r l y  irlcrea.ce 
:>i' ex-travascular  n a t e r i 6 l  and vascu la r  growth./ I f  theze r e s u l t . ?  can be co:izist-  
e n t l y  re.oroduced i n  the f u t u r e ,  then t h i s  vitarnin seems t o  be a subFtancc Li-1s- t  

.:l.i:;i-.tonc the l a t e n t  ijeriod of heali:16. 

i)rolonged i n  p r o p o r t J i m  t o  the amount Yet gra?,- 
. A l a t , i ~ : ~ ~  f i n a l l y  a;qear even v;ith ex t r a - l a rge  dose9 ,  suggediino t h a t  i t s  a c t i g z  
W;LC: i .ieutrali7ed i n  e m e  w y .  But eve:! a mall amount of cortisor:e s,-,;jlied l o c a l l y  
iidij.bited Granulat ions a s  10~1' as  it  ;uac ayJplied. This a c t i o n  sugbects t h a t  Corti  - 

a1.L:. sdmiriistered c o r t i s o n e  mu.& !)e a chemical chande af l l-dehydro-17-hydroc.3rti-  
costerone ./ Co:iFeyuently, subs.t:incee /\rere SouGht t h a t  mi,ht n e u t r s l i m  c o r t i z m e  
u;.-,i.:~l ? & r e n t e r a l l y ,  l'i.tuitar.;. ; r a v t l i  hormone, ~le::o>cycor,t lc~ster.~nnf,  v i t d h  C ,  and 
. : O : J ~  a the r  substances were t r i e d ,  but  t h e y  f a i l e d  t o  3 f f s e t  t he  ca?ac?-tji 3: c o r t i  - 

IF: . to delay the q p e a r a n c e  of granulat ions. /  More accu ra t e  kn:;'viledbe h a d  t3 be 
ained about; t h e  $::itgal anaunt of c3rt.i sone t h a t  would d e l a y  t h e  a?!)earancc of 

I r anu la t ions  arid it +rtainir i& c i r cuns t ances  ( 5 i c ) ,  i . e .  t h e  r e l a t i x , ? h i p  of' %he 

312 t a  be 3 

CL*,t' l.~o:!eo I t  was demonstrated t h a t  t he  d e l a y  i n  t h e  appearance 2f Ira:iulatioil: 5 . .  
I 

3f c o r t i s m e  given ~ar.e:;terall;.. 

-\),.e - -,, act:: d i r e c t l y  011 the t i s suE?  and f u r t h e r  t h a t  t h e  neutral izat io: ;  3f pre: i ter . -  

sl dose t o  the nu t . r i t i ona1  s t a t e  of the an ina l ,  the c h a r a c t e r  of Lhe ?:iet,srir! 
e la+, imPhip of i .nfect ion ehewhere  e To e s t a b l i s h  c r i t e r i a  lor f u t u r e  s tcc'ier 

3:: !:?alin,: F:: r a b b i t s  fed a lax-pro tc in  d i e t ,  t h e  dedree of hYI'o!,r~teine::ria &rid 
T , ~ C  bj.ocd volune charides were determined and co r re l a t ed  wj t h  a e i d h t  l o c a  .,/ ? o h 1  
: < i y ~ ~ l a t i n ~  plxoteins, e z ? e c i a l l y  t h e  albumiri, became deFreszcd  e a r l y  and re.mined 
so  u:iless a norinal d i e t  'tiad aga in  given. The changes i n  t h e  blood volumes anil the 
r e d  cc.11 ma98 d i d  :lot fo l low a c o n s i s t e n t  p a t t e r n .  Denrezsim of t he  s r r u n  a l b u m i n  
:;ld n z t  adversely a f f e c t  hea l ing  as determined by t,erisile Ftrength u:iless t h e  rab- 
!:it:: als.;o l o s t  a t  l e a s t  ?O$ by weidht./ Having t h i s  i:iformation, t he  e f f e c t  c,f' tkic 
a::xlbinatio:i of co r t i sone  and hy-poproteinemia was s tudied on open e a r  wou:ids i n  r3b- 
bit:: t h a t  lost ,  l e ~ s  than 30$ in weight.  These observat ions were rnade: t b b b i t s  fed  
a iiocklcznd Chow d i e t  throughout the t e s t  ?bowed good granu la t ions  in t h e i r  v:ioun:JS 
by t h e  Lth day./ Those fed a low-protein d i e t  pos tope ra t ive ly  u n t i l  they l o z t  f r o n  
1s - 2~3p in n e i g h t  did n D t  show g r s n u l a t i o n s  u n t i l  t h e  5 th  31" 6 t h  day./ Kabbit? 
f ed  a norinal d i e t  but given co r t i sone ,  1.5 mdK d a i l y  a f t e r  q e r a t i o r i ,  s t a r t e d  t o  
, r , a r~ula te  t h e i r  wounds 3n t he  5th o r  6 th  daT,/ Jabbi ts  :naintained 3:i a lovv-Orrjtr.i.rL 
d i e t  before operat ion u n t i l  t h e y  l o s t  - 14; of t h e i r  wei&.t and Given 1 .5  .id of 
cortisone/K d a i l y  and t h e  Fame d i e t  a f t e r  o?er&tion did. n c t  shovr granulat,io,is on 
ai1 al;;.rage f o r  13 .2  days. 'the g ranu la t ions  tiever became t h i c k ,  u s u a l l y  re ,x?i ; ied 
pzle a:~d dry.  U p i t h e l i x a t i m ,  however, progressed a t  a n:)rmal r a t e .  'The i m r t a i l i t y  
i n  t h i z  grous  7tJa.s c z s i d e r a b l e  ,/ h a t i b i t s  f e d  the  l w - g r o t e i n  d i e t  i)reo:)eratively 
i i n t i l  weight l o s s  rant,ed from 13 - 16k and .iven the saae c o r t i s o n e  dosade but  
dockland Ch,nn Diet postope 
9eriinents show t h a t  a ?rev 

1 1  

t h e  5 th  day./ Thece ex- 
isone (1 .5  mg/K) delayed 
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c .  

Firnilarb conclusion has  been reached by those using the  t h i c x p r i a t e  s?ace. l'he on- 
l y  o t h e r  reagent t h a t  would be a 2 p l i c a b k  ,vouid be inuii .n,  but  t h i s  ~xould e r : t a j l  
t:)o nuch time a n d  moriey t o  j u s t i f y  r e s u l t s .  This phase was t e m i n a t e d .  
.-.._. h:zaLiianine ...--.I * -- ---.- \ ' r r ia? ,o l~pyr i .mid i r~e ,  Guanazolo) - 1 t vias demonstrated t h a t  i e s  mg/K 
uer day  o m - a z a e u a n i n e  given twice d a i l y  i n t r a p e r i t o n e a l l y  bas e f f ' e c t tve  i n  Cielay- 
i n c  e p i t h e l i z a t i o n  whereas t h i s  amount was n o t  e f f e c t i v e  i n  a s i n g l e  dose. 5e l iev-  
-! r!:, tha1; a s a t i s f a c t : > r y  blood l e v e l  pf 0-azaguanine i s  r equ i r ed  t o  h h i b i t  epi.the1- i 

y : '  Lt t .im, ' t h i e  same dose was given i n  o i l  i .ntramuscularly. I t  i n h i b i t e d  ep.i t h e l i 7 a t i -  
:::I 

? s:.r'aticxi have been inves t iga t ed  and r e s u l t i n g  changes i n s t i t u t e d  in t h e  muscle a t  
:..!IC :;i.te of i n j e c t i o n  a l s o  studied./  An abundance of nuc le i c  a c i d  adinictstered by 
,- al~....,iL.h ,-,* 

: ic!+riir iej  no t  guanine, administered b y  i n j ec t io r !  o f f s e t  i tz actio:i a l s o .  'This r e s u l t .  
:-bt,irInc-d i n  aamals, i s  t h e  opposite 3f' tha- t  obtzined by Kidder f o r  Letrahyma. Cn 
Lilt :)L,tier hand, t h e  nork or" Brovm e t  a l ,  with 1abc:led guanine, a l s o  done 5n ,nam- 
iiisl::, s u b s i a n t i z t e s  ou r  f indings. /  1'3ei t h e r  aderiine nor  guanine alone inhibi te : !  
eyi';tle'L.i m t i o n .  8-aza- aderiine d i d  no t  i n h i b i t  e p i t h e l j  z a t i o n .  Ne i the r  O-az.aade:.ine 
no r  ?.-&zaguanine i n h i b i t e d  the  i n i . t i a 1  appearance o f  granula ILiat-i:;. ?j-anai;uanir~e Giv- 
er; ?;y azuLh i r h i b i t e d  e p i t h e l i ? a t i o n .  
e ? [ ; .  The cura t ic r~s  of i n h i b i t i o n s  of e p i t h e l i z a t i o n  t h a t  can be obtained v;i ILh 8-zzagii- 
arilne 1 s being s tud ied , /  ke'ight l o s s  w i t h  8-azaduanine YWS most marKe3: w i t h  s j n g l e  
Isrt;e d9si.s given i n t r a ? e r i t o n e a l l y .  Neight l o s s  was less  wi th  intramuscular  in jet?,- 
5~x1:; i.r? o i l  and mult iple  i n j e c t i o n s ,  Ueidht l o s s  a l s o  occurred when e-azaguanine was 
gii;cn oy mouth,/ 8-kzal-;uanirie and Corbisone 
m<jutlt,p i n h i b i t e d  both e ? i t h e l i e a t f o n  and f ' ibroplasia 
d i  ed 

T h e  minimal and maximm dose requi red i n  o i l  a s  well  a s  t he  frequen-y of admin- 

o r  by in, jection was ::howl t o  d f s e t  t h e  a c t i o r  of' 6-a?aguan;ne or  e p i t h e l i u .  

--- 

A?proximately 3 t imes  a s  much had t o  be d iv -  

Both chemicals combined i n  proper a- --I-LL-----.-----.-.-- 
I n  higher  doses a l l  an ina l s  

D r o  Localio.  A k n n  ileaction and Bound Iiealing. The technique used k,ere ?'or mi;-- ____ - -___ -.--- .... __---_-.--___ 
Ir?g st8al!.3a.r?. viourKls and t e s t i n g  theix te r lz i le  s t r m g t h  has beet1 ?er:'ect.etl. 'lhe co!;- 
s~,~-ol. curve of Lensile stI*en&h i n  normal r a t s  has  been completed f o r  pastonerati1.e 
(Iays ,:j, 5, 'I, and 10. I n  a d d i t i m  t h e  1st) hormone, desoxycort icosterone,  hzi? been 

ir:i!;tcre:i t o  a ser.ies of 32 ra ts ;  tes ts  on the e f f e c c  of open u;iurid hea l ing  a r e  
? e ~ + I * i r - g  con!plel;j or! f o r  the same nurnbei. cf post,operative days as above  ./ Considerable 
?x.p?ritance has becn acqui red with the applS c a t i o n  of eos inoph i l  counts  i n  rat: To 
 ate t t  apfjedrs t h a t  t h i s  t e s t  i s  too s e n s i t i v e  t o  mifiot. deijrees of' a la r3  f o r  3 u r  
~ i r r p ~ ~ e ? .  However, s tud ie s  , v ; i l l  be continued. 

1 3 r ,  ;dayertiono Slood Volume S t u d i e s ,  Exchange of Albumin between Plasma Ir t e r -  -. ---_- ---.-I_r--.- -------- --- -.----- L-'--- 
i a l  Fluid,  and Lymph. The r e s u l t s  of the intravenous in j ec t io r i  of serum a1Su::iin 
1 - ; a ~ - $ ~ t h - ~ 3 ~ - 6 ~ ~ ~  been published i n  A m e r ,  - ,-- J. Phys. - : 165, 15-26 (1951). For 

.~?n! .hr  s t u d i e s ,  i n  wh!.ch the iod ina ted  albunin PES i n j e c t e d  i n t r a p e r i t o n e a l l y  and 

.;iitxutaneouely, data  are being analyzed Exchange of  Globulin __- betMeen Plasma, _--_ Ins- -- 
er:i t.i14-a1 F l u i d ,  and Lym@. The Abbott Laborator ies  p repa ra t ion  of iodinated ga:nma 
g lobu l in  has  been used i n  a manner similar t o  our  p repa ra t ion  of  i od ina ted  semn 
c j l t m i i n  and experiaerits  i n d i c a t e  t h a t  i t  l eaves  t h e  blood stream a t  t h e  same r a t e  
'45 t h e  albuinin. I t s  uptake by the  lymph i s  a l s o  similar. This unexpected s i m i l a r -  
; t y  i n  the handling of t h e  2 p r o t e i n s  suggest., the d e s i r a b i l i t y  of testin,: o t h e r  
; s ~ ~ ~ s z * a t i o r i s .  A s u i k b l e  supply of canine globul in  will be i o d i n a t e d  arid useci i n  
t r i p  same manner./ Varying amounts of concentrated serum albumin have been infused 
i-T!t,O anes the t i zed  d o ~ s  and t h e  cor!sequerit volume s h i f t s  s tudied.  Lymph p r o t e i r s  
ariif f l a t s  have been followed. I t  nay be poss ib le  t o  q u a n t i t a t e  t h e  volume of i n t -  
e:-:;tAtial f l u i d  a v a i l a b l e  f o r  exchange with p l a saa .  This flu!d has been d e s i g a t e d  
' ' c ~ ? J  l l a r y  f i l t r a t e "  to dist inGuish i t  from lymph, which i s  i n t e r s t i t i a l  L'luic 
I.;:Y i ~ J O ~ S  riot exchan,e d i r e c t l y  h i t h  plasma 1Further experiments are planned ./ 
, . c ~ r k  011 In fus ion  of ba l ine  Solut ions.  A manuscript covering t h i s  v i r t u a l l y  con- 
;;-ietetl phase has been p-epared f o r  publj  ca t ion .  Sumary: Dogs, anes the t i zed  with 
pentothal ,  were in fused  with volumes of phys io log ica l  s a l i n e  s o l u t i o n  amauriting 
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'f'ra una t i  c Surgc: ry ana 

kit'ter an i n i t i a l  l ag ,  t he re  i s  e s t a b l i s h e d  a n  e q u i l i i ~ r - i u n  between p1as:na and th3-  
Sh3Ck t - 53 -1 2 - 2 2 

r a c i c  Lymph, l'iith the dosage used, the concentrat3.on of dextra:] i l l  lymph never a?- 
p n a c h e d  t h a t  of p l a saa  a t  any ;saint i n  the experi?nent. I n  v i ev  of the r e l a t i v e l y  
small  amount of lymph appearing p e r  u n i t  of time, the a c t u a l  ana3unts o f  dextran 
i ~wolvec !  i n  t h e  exchange between p1as:na and lymph a r e  small./ Urine 'The :)at teryis 
3.f e x c r e t i m  of the dextran are  va r i ab le ,  bu t  i n  every ewer ' lmeni t he re  ~ ~ ~ a s  a 
n a r k ~ d  e x c r e t i m  during the 1st hour a f t e r  the in fus ion ,  amounti.ng t o  betbyeen 5 
t~ 2;:- of' t h e  dextran i n j e c t e d .  I n  1 experfment t h i s  l e v e l  was rnaintaineri during 
ti+;  . c r i  i ixr  a f t e r ,  I n  t h e  rewiricler, t he  e r c r e t i o n  aiminj sheii! ;ra-luaLly s o  t h a t  
~ i + .  i~ ,w enu of 6 hours a f t e r ,  1e.s than 2% of t h e  dose was found i n  t h e  ur i r le .  I r i  
i.';:;;ei*i,>ient 9, during 351 minutes 3j.yX of' the i r i j i x t e d  dose m c  excr-ete:~. . i t tne  
cy, ,.. *' 211 ?i3crs, the concentrat ion of dextran i n  u r ine  i.s q u i t e  104,. 'Tile excreLion 
-!ur.irid  he l a s t  hour o f .  t h i s  ge r i  od reprePents l e s ?  thar: !3,1$ of the 3ri.giriaI. ~ x e .  
:ir 1.c) the r*elat ionship of dextra:i flovr i n  the ur.ine and i n  the lymph, while the 
;atL.ernr: are  s i m i l a r ,  t he  aaounts  invo1ve::i a r e  much g r e a t e r  in u r i n e  t i ia :~ i n  
i;fmcli, Even a t  24 hours, t h e  c o n c e n t r a t i m  ot' dextran i.n u r i n e  i s  about 4 times 
that i:1 lymph./ D i s t r i b u t i o n  of ,:iextran. iiltkiDugh i n h e r e z t  err*or.c: i r l  m e  iriethoas 
used i.)reclu& obLainin& r i g i d  q u a a t i t a  Live data ,  the analysi  :: i n a i c a t e ?  Lila~ lnucti, 
il' 1 ~ 3 t  r ! ~ s t ,  or' ';he dextran can be accounted. L.or i n  t h e  !ilasnla, u r i n e ,  ani! ly!n;)ti 
i.~nu Uia.5 tne re  can be no l a r g e  amount remainin, i n  t i s s u e s .  drevious vtJrk i v u i c a t -  
e \ ~  mat, t n o r a c i c  d u c t  1;yrniih may r e p r e s e n t  a?+*Dximate ly  1/3 01' t h e  toLa1 volurne 01' 

I.yn!ph c!.r*cuLatin,: i n  the body. If thi.s 3d:iitl onal vo1u:ne oi' dextran i s  adneci, i t  
t i ; ' ~ ~ l d  seem t h a t  betwee:; 30 t o  of t h e  ir,ject,ed m a t e r i a l  cai, be accounted f o r  S r .  
t r w  j t,i.?wes s tud ied .  $'ihi.le t he  e x c r e t i o n  of' dextran i n  b- i le  has not  been sLu:led 
i.n clet,ai 1, several checks a t  the erlJ ol' experiments i n d i c a t e  ihe preserice o: car.93- 
:t2(ircjt,e ;?re?urnably dextran)  even a s  l a t e  a s  24 hmrs a f t e r  t he  ,ir?.l'usion. i 'h i s  
oi;3,ce i s being s tudied i n  m3re d e t a i l ,  : : > h i  L a r  ex;xrirnentr-; , ; - l th  C l ' r  l abe l ed  ciex tm:: 
!-.hsul:.: hc?:::In t o  s u b s t a n t i a t e  much of' these data  a s  we l l  a s  Lo i:ic!icate the i i i s t r i  tm- 
.',i :;rl ,:)I' ijex!;:-an i n  o t h e r  ti:eues./ '?ha ex:2eriacnt.- a r e  bein; c o n t i  nue3 ivi t i l  v a r i a t -  
i7 , r1  i y i  t ! i f?  n q w n t s  or' dextran ir:I'iised ai. well as w i n d  ani.mnlc i r i  henorrhcigic and 
.ic;i!i.nat,i.c.  bock, 

-.- - -  

_I_ ------..----- 

ai ::if' a z e g e n t  01' aki.:i. On 1 2  o f  theye ani,iials enzyne n a t e r j - a l  has Seen c o l l e c t e d  
; T,I-!P> :4 te  of She v:oun,ijrig:. The ;:riiici.gal enzyme Ftudies covered 3 of' the a h a -  

i 1. K ,  E i; h '$ :< pha .tie se :: : p h o s ph oin on D e  s t e  ra se  I , he x o se i 3  i p h r3 s p ha ta .?e , a :I d 5 --ii L; c 1 e :it j cia P ? " 

Ihece .jii:::s!:)liatase:: skiow d i f f e r e n t  distributions i n  tiw : io rm1  t i s s u e  arid i :I tne 
~ ~ i t J ~ i J i ~ 1 ~ ~  ~ W O L ~ I ~ C ? S . /  'henty-two tor!$ue ~ ~ o u n d s  Ln r a b b i t s  r m g i n g  i n  t i n e  froc! 1 t o  11 
fiays a f t e r  i r x i s i o n  have been s tud ied ,  'l'hese have been f'o1l.owed by the  a lka l ine  
. J I ; . , ~ ; ~ : ~ ~ ~ ~ ~ , ~ ~ !  XiethOd, e t c  ,/ l'v&Ive h~~pophysec tornizec! r a t s  and 12 c O T : ~ ; I ' O ~  F of' the! 

.CY ':cir.,h t.iGn of' heal ing,  a s soc ia t ed  with fsi lulre of' applearance of cx icen t r a  L ?  -J:I 3f' 

x i  P t i a5r i  Y;er.e diven back vvouride. 1'11s hypphysectomized r a t a  show s C2r iF ; : . lC l*a t> le  

ne equ iva len t  t o  t h a t  i'ouid i n  n o m a l s .  i'ormatioriof granula t i o n  t i s s u c  ,icles riot 
a r  t o  be c u r t a i l e d . /  Subsequent stuti iec d 1.1 u % i l i 7 e  Lhei f r e c y i n g - d r y ? z z  a;ipsrz- 

1 LP C I ~ :  the  riltmar.-Gersh pat Lem. 
'!'hf: swd-ies have !:how t o  da t e  a v e r y  mazked d i f f e rence  i n  the  1iealir.g ~ i '  an e a r  

;YO:irliI aria a tou,ue wound i n  .the same ariii:ia1. The bssi  s f o r  t h i s  i s bein(: explsreti ,  
2 i c :  01' t h e  1st p o s s i b i l i t i e s  i s  t h e  d e f i c i e n t  v a ? c u l a r i t y  of' t h e  r.at2ii.t 821" a s  em- 
p r e d  to  rc?bi-Jit tongue, The e a r  nound i s  :;lade by the  rernova1 31' a m c t a n & u l a r  p 3 i * - -  

t i o n  OZ s k i n  vihich l e a v e s  a base  restinL on t h e  perichondrium, 'The torigue viound or, 
the ot i ler  hand has n 3  t i s s u e  renovcd, I t  i.e a sirriple i n c i r i o n  and hea l in& ap?e"r:: LO 

proceed by Ls'G intent,iori, 'To d a t e  the i'or*mailo:i o?' f i b r o u s  t i s s u e  i n  t h e  to:igue 
;,ouriij is riot -associated 'with .eke presence of a1kali:ie phosphat ise  rihj Je i n  the ileal- 
~ I I L  of' -the r a b b i t  e a r  i t  does appear  so associated. /  T r o g e s s  f o r  1s t  quart.ei': c o l -  
!er.ti:iri d' material  anti i r ;vezt igat ion of' methods; the development o.f ~ - r i u z . l ~ o t i m ! ~ e  
9:; a h i  s tochen ica l  method; adap ta t ion  or' l end  te t roacetat t?  as  an oxi c%zing a,ent. 
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Traumatic Lurgery 
arid Chock 

M L  (conducted a t  ibledical College of Virginia ,  fir. Evans c o l l a b o r a t i n g )  Ar,aly'- 
s is  o f t h e  k i n e t i c s  of P32 metabolism i n  man was extended. The e x c r e t i o n  of P32 has 
been analyzrd along the-line,. of Sprinson and Kittenberg.  From these  analyse? have 
been ca l cu la t ed  the  r a t e  a t  which P32 l eaves  t h e  body (0.8% per  min.), t h e  size of 
t h e  l a b i l e  body phosphorus pool  (103 gm), and t h e  r a t e  of phosphorus turriover i.n the 
n o m a 1  a d u l t  male (0,7% p e r  mine) .  The body phosphorus pool i s  turned over  about  i$ 
times per day. P a r t i t i o n  of P3' among the va r ious  f r a c t i o n s  of plasna and red blood 
~ l l s  have been i n v e s t i g a t e d .  I n  plac'qia, it was found t h a t  t h e  inorganic  f r a c l i o n  
5;::,mnted l o r  some 952 Df a l l  the P32 found a t  any time a f t e r  i n j e c t i o r ,  whFle t h e  
t r i ch lo i -oace t i c  a c i d  in so lub le  organic f ract i .on accountetl f o r  a h o s t  a l l  the r e s t .  
e i l y  a minute amount of' o rgan i s  phosphorus was found i n  t h e  so-called a c i d  so lub le  
3rgani.c f r a c t i o n ,  whi..le t he  P3' l e v e l  i n  t h i s  f r a c t i o n  was s o  low i t  %as undeter- 
minable 
a c t u a l l y  exist: i r !  ? l a m a  o r  i s  merely an experimental  a r t e f a c t .  iied c e l l  da t a  have 
shown t h a t  approximately 85% of the i n j e c t e d  P j 2  i s  found i n  the ino rgan ic  form a t  
peak uptake while most of t he  remainder i s  found i n  t h e  a c i d  soluble  Drganic f r a c t -  
i o n ,  "his would seem t o  e s t a b l i s h  defi .nj . tely t h e  presence of the ino rgan ic  cornpon- 
e n t ,  t h e  ex i s t ence  of which i n  t h e  red c e l l  has of ten been questioned. N e i t h e r  j.nsu- 
l i n  nor  dlucose exer t  a:iy experimental ly  unequivocal e f f e c t  on t h e  P j 2  p a r t i t i o n  i n  
e i t h e r  plasma o r  red c e l l s .  

study, previously done i n  r a t e ,  i s  bei.ng extended t o  humans. The u l t r a f t l t r a t e s  of' 
human plasmas are  being analyzed f o r  urea,  ur5c a c i d ,  c r e a t i n e ,  c r e a t i n i n e ,  alpha- 
a m k o  n i t rogen ,  and amino ni t rogen a f t e r  hydrolysis  of the u l t r a f i l t r a t e .  The aim 
was t o  determine whether a polypeptidemia occurs  i n  human plasma a f t e r  sevmre 
burns, compar3ble t o  t h a t  fourid i n  rat:, and whether t h i s  polypeptide cmponerit war 
I d e n t i f i a b l e  ,zs t h a t  f r ac t io r :  known a s  I t res idual  ni t rogen."  Thus f a r  t o o  few burn 
cases of s u f f i c i e n t  s e v e r i t y  have been a v a i l a b l e  t o  a l low d e f i n i t e  conclusions.  
f ,  Future,  'The b a s i s  f o r  t h e  changes i n  absorpt ion s p e c t r z  of plasma u l t r a f j 1 t . r a t e s  
seen a f t e r  burns and t h e i r  r e l a t i o n  t o  " r e s i d u a l  n i t rogen ,  I' i s  under i n v e s t i g a t i o n .  
ihece tectini.ques will a l s o  be u t i l i  zed: F rzc t iona t ion  anti quant3at ive a n a l y s i s  of' 
i n u i v i d u a l  amino a c i d z  3f both burrled and n o m a 1  u l t r a f i l t r a t e s  before  and a f t e r  
hydrolysis ,  by microbiologic and chromatographic techniques.  This w l l l  y j  e l d  inf:,r- 
rnatim as  t o  t h e  amino ac id  d i f f e r e n c e s  i n  burned and normal. u l t r a f i l t r a t e s  and the 
composition of the abriomal polypeptide f r a c t i o n .  The poss ib l e  r e l a t i o n s h i p s  of 
t h i  5 cornporient t,o the  ;ati F r i t ' s  c l i n i c a l  course w i l l  be determj.ned ./ Keasurement? 
of u r i c  a c i d  by t h e  spectrophotonetr ic  rne thd  developed i n  thi .s  l a b o r a t o r y  x i l l b e  
cont:nued i n  pa t i e r i t s  ,zith var ious types of i n j u r y  a s  a par t  of a broad s tudy of 
metabolic changes fol lowing trauma,/ C l i n i c a l  t r i a l  of t h e  apparatus  devrloped t'or 
the r ap id  t r ans fus ioc  o.f ;vhole blood w i l l  be i n i t i a t e d . ;  The r e l a t i o r : s h i ?  gf i r r e -  
v e r s i b l e  shock t o  t h e  l i b e r a t i o n  or' a c t i v a t i o n  of  p r o t e o l y t i c  erizymes, and t he  
p o c s i b i l i  t y  of developing anti-enzymes w i l l  be inves t iga t ed .  
go - Renorts, -_ "A .Cjpt!ctro?hotometr.ic akthod f o r  the Determination of Plasma Fi l te r*-  
ab le  UrIc Acid,11 Rosen, H e  and Levensm,  S o  M . ,  LUL Rept. No, 86, 30 August 1951 

!!The Nature of the Undeteimiried Nitrogen i n  Serum of Hats fol:Lcvij.ng Burns , "  
I b i d . ,  KJL Hept. No, 87, 10 September 1951. 

Sm:nary of 1s t  report :  Uric a c i d  has a high e x t i n c t i o n  c o e f f i c i e n t  i n  t h e  
u l t r a v i o l e t .  Advantage of t h i s  was taken i n  devis ing a method f o r  determining 
pla,ma f i l t e r a b l e  u r i c  ac id .  I t  was observed that  de t e rx ina t ions  3T the  absorpt ion 
by plasma u l t r a f i l t r a t e s  a t  233 3 and 305 TI 

a c i d ,  t+c3mendations: The spec t r o p h o t m e t r i c  method f o r  determination of ? l a m a  
f i l t e r a b l e  u r i c  a c i d  presented i n  thiE r e p o r t  i s  simple and reliable nnd zhould be 
ir.cluded i n  the  hrmy Laboratory idariual. 

Summary of 2nd r epor t :  ltUndeterminedl' n i t rogen c o n s t i t u t e s  a l a r g e  p a r t  of the 
azotemia a s r o c i a t e d  w i t h  severe burns,  and the re  is a c lose  c o r r e l a t i o n  between 
t h i s  f r a c t i o n  and m o r t a l i t y .  U l t r a f i l t r a t e s  of serum i'ro:n normal and burned r a t s  

'The ques t ion  i s  whether t h i s  c l a s s i c a l l y  accepted phosphorus componer:t; 

Hesidual NitrDgen of Zla.sma of k t s  and Human Subjects  fol lowin& durns.  Thiz - --.- ---- -------- - 

?- 

c o n s t i t u t e  a d i r e c t  measure 3f u r i c  
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were u t i l i z e d  t o  determine t h e  na tu re  of t h i s  component. These observat ions were 
made: U l t r a v i o l e t  abso rp t ion  s p e c t r a  of t he  u l t r a f i l t r a t e  before  and a f t e r  i r rad i -  
a t i o n  with u l t r a v i o l e t  l i g h t ;  ana lyses  of t o t a l  f i l t e rab le  ni t rogen,  urea n i t r o -  
gen, and - amino ni t rogen before  and a f t e r  a c i d  hydrolysis. /  It i s  c lear  from 
these  d a t a  that the "undeterminedtt n i t rogen  occurring i n  t h e  serum of burned r a t s  
i s  combined amino nitroge'n, probably pept ide i n  nature .  The f r a c t i o n  occurs natur-  
a l l y  i n  ra t  blood t o  the  e x t e n t  of 20% of t h e  ni t rogen f i l t e rab le  through Visking 
sausage cas ing  under p res su re .  This percentage is n o t  a l t e r e d  i n  blood of r a t s  
subjected t o  severe burns, bu t  rises p r o p o r t i o n a l l y  with t h e  t o t a l  f i l t e r ab le  
n i t rogen ,  Recommendations: Observations of t h i s  type ahould be extended t o  p a t i -  
e n t s  w i th  thermal and r a d i a t i o n  i n j u r y  a s  p a r t  of a n  i n v e s t i g a t i o n  of n i t rogen  
metabolism af ter  trauma 

Page 11 of 11 



I I 

I la*- m. DAnS LO. DIQUll8TING AOIINCY . .  
11. PAOTICIPATIOII AND/OR c0oR'DINATION 

M. R8QUIREHEBT AND/OR jIJSTIPlCATIOM 
lavidson, dyorgy, Havens, Klatskin,  Neefe, Oliphant, 
'ost, ;k inhold ,  Stokes, 'Turner, Gordon, ; ;al ter Heed Army idedical Center,  
i a t s m .  

1. 

2. 

3 .  
4. Detai led suriwy of t h o  i m i d e n c e  of pzlmar ei-ythei:in, s e n i l e  

5. 

6. 

l ' ub l i ca t ion  o f  2 a r t i c l e s  on eloctrophoresi  s, coxiparins seruri and 

R-elirninary experiments on ndni inis t ra t i  on o f  ai! cn t ipan to thcn ic  

Study of t h e  c o l l a t e r a l  c i r c u l a t i o n  i n  c i r r h o s i s  of the l i v e r ,  

Continued s t u d i e s  on in t ruvascu l8 r  p-essure i n  t h e  lower b o m 1  a 

i c i d  compound, pan toy l t au r inc ,  i n  m n ,  w i th  enphasis on e c e t y l a t i o n .  

s s p e c i a l l y  v i t h  reference t o  abdominal v e s s e l s .  

:ngio::ia, and c a v i a r - l i k e  l e s i o n s  under t h e  tongue. 

i o m m e c .  
Continued s t u d i e s  on rncthods f o r  detcr;tLnJ nC; va r ious  

Studies  011 clubbing and hypertrophic  osteoarthropathy.  
This rvork was r e p o r t e d  on 1 Octobor: 

slasna valuos,  a s tudy cP abso rp t ion  f rom t h e  gut u s i n g  p o r t a l  m a s t o n o t i c  vein.; 
k p o r t s  on 5 years s tudy of 17-lwtostaroids,  on vascu la r  s p i d e r s  i n  chi ldreii 
, r i th  h e p a t i t i s ,  on adenyl ic  a c i d  and c o z p a s e ,  and on metabolic d a t a  i n  3 
-~nt-ients w i t h  :'!ilson's d i s e a s e  a re  being w r i t t e n .  
!czl - . i icl l  s t e r o i d  horrconcs i n  chronic  l i v o r  di sease and use of vi tanin-E 
a'ciGpmists i n  hman  s u b j e c t s  ./ 
t s  bein; studied by t h e  ' k l b O t  method. 
?GI* c i r r h o t i c s ,  i n  c o n t r a s t  t o  t h e  depressed 17-ketosteroid output  observed 'ln 
thc smc: i n d i v i d u a l s .  The f orfiinldohydogenic method of analysis with d i f f u s i o n  
l;ii:,s i s  being used t o  check c o r t i c a l  hormone analyses  obtained by t h e  Talbot 

Our 1mjor a c t i i ~ t i c s  now 

Cor t i co id  hormone e x c r e t i o n  i n  l i v e r  d i sease  
Elevated or normal values  are found 

ES 
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carbonyl croupin?; i n  riny; A./ Very lmr c o r t i c o i d  exc rc t ion  values  have been 
observod i n  o b s t r u c t i v e  j3.undice ,/ Five sub jec t s  were given pantoyl taur ine,  
t h e  s t r u c t u r a l  nntagonis t  of pantothsnic  a c i d ;  i n  an e f f o r t  t o  produce a 
c l i n i c a l  doficiency o f  o r  t o  lover  t h e  u r i n a r y  oxcrotion of the  Titanin./ 

ern1 h o s p i t a l  d i e t  adoquato i n  vitamins; the 24-hour urinary exc re t ion  of 
pantothenic asid a d  pyridoxj no 1:i~s determined by a microbiological  method. 

,The ind iv idua l s  were then placer! on a iovr B-vitamin d i e t  con ta in ing  approxi- 
mately 3.0 ~g of  pantothcnic ac id  anti 1 .5  mg; of pyridoxine i n  24 hours. 
d ie t .  suFpl icd  a,prosjrnkI.y 1/3 of t h e  optimum inlxtl:e of t h e  o the r  B-vitamins. 
Increasing anounks of t h e  p o t n c s j  111-1 z? l  t of pan toy l t au r ine ,  beginnin? Trith 
150 n g ,  wrc- gj.nm d a i l y .  
p a t i e n t s  on an empty stoniach. 
day-n. 
and thc! jwrcont acct;rlaI-j c'1-1 of PA13A in t he  u r ine  was determined d a i l y .  

~ ' i v r 3  sitbjects x c r e  s tud ied  : t h e  hea l thy  i n d i v i d u a l  mentioned above; 1 
pni;Lcnt, -:ritIi c i r r h o s j  s ; 1 -:;; t-h Nilscm) n disease (hepa to l en t i cu la r  degev??ration); 
mci 2 i j i t l i  nonixopica: **vriifJ. 0bservg.tipn vnried from 2 1  t o  58 days, the 
.iw,v.l i n d i v i t l w  1 bni?!.  5 tudicd for. the 1onC;cs-t; por iod  a 
dc~s:! of' pan+!oyltntirina ~TL; G O  T?G nncl t h c  msxinal 1.0 gm. 
a cowis t cn t ,  depression of the u r i n a r y  exc re t ion  of pantothenic ac id .  Values 
fluctun.I;ori cousj  t lsr3bly from d ny t o  day. Therefore an avorage value obtained 
fror i  :I. sho l* t  l)crl oJ of s t u d y  i n s  noL considerod r e l i a b l e .  The f i r s t  t a b l e  i s  
zn  exarqplo oj' sucil 2. :,her !;-term expcrj r exi t .  The second t a b l e  shows the r e s u l t s  
i n  E ptien4., sS;tlcliocl 58 Ga;::;. T'o toxic; e f f e c t s  of t h e  substnncc were observed. 
Houtine s tud ie s  of  t h o  blood and u r i n e  shovrod nornial values.  

n ihe pa t i en tx  cliozcn :'.-ore s tudied during a c o n t r o l  period wh i l e  on a gen- 

This 

T h i s  m s  d i s so lved  i n  vmtor and d r i n k  by the  
The nnximim m o u n t  given was 1 gm d a i l y  f o r  5 

1x1 xddi i.i.011 cach I '?t ient recoivcd 0,s pi para-amino-benzoic ac id  d a i l y  

7. 

The minimal daily 
I n  no case vras t h o r e  

Ccntrol period 
1, oi'i 1; -7.6 i;ruzi n c l i  e t  
1 , ~  2-vitnnin d i e t  plus  

naiitogltaurinc: 

Control period 
Low 1Lvitamin d i e t  
Low U-vi txnin  diet ~ l u s  

yant; oyl.tnur ?.ne 

1 ,sot 
:I 0 I67 

0,839 
0,697 

0,867 0.488 

( J-77 or :: g e ) 

mg per  21: hours 

(Aver ago ) 
I'niitothonic ncid i n  I'yridoxine i n  ~ g .  

per 2 1  hcixrs 
.I -- --..--- 

- - -  
1.16 

1 , l G  

I - -  

0.138 

Since no e f f e c t  f ron  the o r a l  ndmi-nistrrt ion o f  pantoyl taur ine was 
observed, it was clecicled t o  give it intravenously.  
t h e  1 uho had recoived 1.0 p n  dai ly  per  os .  
10 ~g t o  100 mg i n  a t o t a l  volume or' 30 cc nornml sal.ine have been given 
1 . Y .  iJo imrnediate effects  have been noted. 

The p a t i e n t  so l ec tod  nns 
To date  m o u n t s  varying from 

kFIP report  not seen. 



a c u t e  an:? Ghronic fiiscase 
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arid homogenates of normal and damaged rat  l i v e r  durii;g i-9 i -$ 1 and 2-hour i:icuba- 
t i o n  per iods.  The r e s i d u a l  e s t r o g .  3s a r e  being p a r t i t i o n e d  i n t o  e s t r a d i o l ,  eztr.:,:Ie, 
and e s t r i o l  f r a c c i  oris by the countercurrent  d i s t r i b u t i o n  technique and a r e  bei.riL 
deteLmine3 by both 'o i~-~.ir?ay a.nd f luorometr ic  procedure..: ./ Prel iminary data  i :;,,ii.- 
c a t e  t h a t  l o s s  of b io logic  a c t i v i t y  occurs r a? id ly ,  f a l l i n g ,  i n  7 iristacices, t o  
an average of 14% of the o r i g i n a l  a c t i v i t y  i n  15 minutes, t o  12 , i  a t  313 ni:iut.:;c, 
and t o  4% a t  2 hours,  The corresponding va lues  obtained by t h e  YlGorometric j:r:>,- 

cedure were 56$, 39$, and 12g9 r e s p e c t i v e l y .  
e s t r i o l ,  which d i f f e r  g r e a t l y  i:l b i o l o g i c  a c t i v i t y ,  y i e l d  rnuch the same f1ua1-e~-  
cence values ,  the discrepancy obcerved between t h e  r e s u l t s  obtairied by these 2 i7t-o- 
cedures may be due t o  c m v e r s i o n  of e s t r a d i o l  t.o 1 o r  o t h e r  of the l e s s  ?ot::nt 
e s t rogens ,  This  p o i n t  will be c l a r i f i e d  by p a r t i t i o n  stutli.es. 

Inasmuch as  e s t r a d i o l ,  e s t r w e : ,  arlci 

Dr. Klatskin,  Object ives  are a )  t o  i n v e s t i g a t e  the relat io: :  of pr'31o:lged Z ~ G C J - -  

' h o l  iTgect ion to t h e  developisnt  of f a t t y  i n f i l t r a t i o n  and c i r r h o s l - s  ~f the l i ve : .  
i n  experimental  a n i n a l e ,  and b )  t o  s t u d y  ttic f a c t o r s  littick. izrluence t r t e  c:our:x 
of Laennec's c i r r h o s i s  i n  man. This c o n t r a c t ,  i n i t i a t e d  14 Ju:ie 1~51, w i l l  aiiii>lj - 
f y  and exterid observat ions made i n  t h i s  l abora to ry  over nore than a yea r ,  It w:Bc 
no t  p o s s i b l e  t o  resume a n i m l  experiments u n t i l  1'; September t pcauze  of  : lm<i  .!c- 
l i v e r y  of a d d i t i o n a l  csgec a:ld a r i i aa l s ,  I n  t h e  cirrh:).slr s tud ie s  each cub jec t  r e -  
, , ;tires a t  l e a s t  6 weeksY study i n  t h e  hosPi ta1 clnd a t  l e a s t  3 biopsie.: af t h e  l i v -  
e r .  These requi.re3ents l i m i t  t h e  number of suLject3 a v a i l a b l e  f o r  s tudy .  
l ie la t ion of d c o h o l  1::gestion t o  F a t t y  l__l_ I n f i l t r a t i o n  and Cirth.;ris ~ - - - - -  of t h e  Liver - i: - 
t h e  date A-eliminary invest i&!at ion shmed t h a t .  undc.=. cor.,?itioris of an &deuxitt= - -- 
d i e t a r y  i n t a k e  of p r o t e i n  (ca3ei.a 2 2 i )  and c a l o r i e c ,  r l c o h o l  i nc reased  the  f h t  
con ten t  of t h e  l i v e r ,  b o t h  when a l coho l  vias permitted Lo ra?.se t h e  c a l o r i c  i:it,zk::: 
over t h a t  of pair-.fed c m t r o l s ,  and when t h e  jntake was kept i s x a l c r i c  x i th  t.hnt. 
of t h e  c o n t r o l s  by sub t r ac t ing  carbohydrate c a l o r i e s ,  Xoreover, sunplernentr of 
carbohydrate i s o c a l o r i c  w i t h  the a l c o h o l  iritake o f  pair-fed c o n t r o l s  failed t 3  j.2- 
crease t h e  f a t  con ten t  of the l i v e r , /  These finciind9 a re  c m s i s t e n t  w i t h  the 171.- 
p o t h e s i s  of Yest et; a l .  t ha t  a l coho l  i x r e a s e s  tlie chol ine r:?q~i; reneiit,, but, c!o :i:,t, 

support  t h e i r  content ion t h a t  t h i s  increne:it, i n  the reTul t nf a~ a u g e n t e d  c a l s r i  c 
i n t a k e  H3;iever, i n  p r e l i r n i n a r j  ex;Jerixents the ixcresser,  i :i l i v e r  f a t  v;lerre v e q  
small a l though s t a t i s t i c a l l y  s i , n i f i can t ,  3r.d the  p rophy lac t i c  e f f e c t s  3f' ch-,l.- 
ine and methionine were n o t  s t u d i e d ,  ? r e s e n t  sx::erimentz a r e  denigf ied t o  Jeter;.ii:ie 
1) whether a l c o h o l  increaze,.: t he  f a t  con ten t  of t he  l i v e r  in:ieyendcntly of i t s  
c a l o r i c  a c t i o n  when the p r o t e i n  i:itake i s  r e l a t i v e l y  l w  \12,& case!.:-;); 2 )  xilether 
chol ine ana methionine prevent  f a t t y  i n f i l t r a t i o n  under the::e cond i t ions ;  a :d  3 )  
whether a l coho l  i n c r e a s e s  t h e  chol ine requirement by incr'2asing f e c a l  10s.: of 
riitrogeri0/ Groups of rat:: (12 each) a re  being f e d  11 cjiets;, 
l e c t i o n s  of f e c e s  a r e  b e k g  analyzed f o r  n i t rogen  csnteni;, and ari atlern?t; i s  be- 
ing  made t o  q u a n t i t a t e  f e c a l  t r y p s i n  t o  determine ivhe the r  a l c o h o l  a l te r .?  p:icreat.- 
i c  func t ion .  end of 6 months the l i v e r s  w i l l  be ans.ly;..ed f o r  t h e i r  f a t  
coritent and s i x d i e d  his tologi .cal l j7  *// Fac to r s  In f luenc ing  the Course of liienrlcc s 
C i r rhos i s .  The 2urpose has bee:i t o  analyze the r e l a t i v e  i : n p r t a n c e  nf tlietzr-j 
f a c t o r s ,  bed rest, and a l c o h o l  withdrawal 3n t h e  c l i n i c a l  coui-ce. 1 : i i t ia l  s tud ie s  
sh owed t h a t  signi- f i can  t c l i n i b a  1 h i s  t o13tji c 
when a s u b o p t i m l  b a s a l  d i e t  (1 gm of ? r o t e i n  and 39 c a l o r i e s  per  kg 3f body 
weidht without  vitamin o r  l i p o t r o p i c  suiplements) .vqas admixis tered f a r  i t:, C 
weeks under cor:tr.Dllad cond i t ions  of s t r i c t  bed rest and a l coho l '  fiithr3ra;val 
Qhen supplements of chol ine and, later, p r a t e i n  p l u s  c a l o r i e s ,  were added ,  f u r -  
t h e r  improvement occur red -bu t  it was imnossfble t o  l e a r n  i f  t h i s  vas cque t o  the 
supple!ment,4 o r  t o  the continued b e n e f i c i a l  ef.Tects of the c m t r o l  r e g h e , /  d 2nd 
group WSB studied under t h e  sane c m d i t i o n s ,  except  t h a t  s t r i c t  bed r e s t  vias not 
enforced and l i g h t  e x e r c i s e  was ericouraged. The r e su l t s  i n  t h i c  group d id  n o t  
r t i f f e r  s i , n i f i c a n t l y , /  A t  

-- 

Corqlete weeitly co l -  

zi t  t h e  
c__- ------- 

and f u ~ c  t iona 1 i r n i ;  rovc:ncii t occur red 

drninistere,i d u r i n ;  r s t h e r  than 

?age 5 cf 16 

1 ,  ... . . .  . 



Acute and Chronic 
Diseases of t h e  Liver 6-60-09-11 

following t h e  c o n t r o l  per iod ,  and biopsy and f u n c t i o n a l  ' s t u d i e s  are being c a r r i e d  
out  a t  more frequent  i x t e r v a l s  t 3  determine whether cho l ine  has t ens  o r  augments 
t h e  rate of recovery,  

D r ,  Neefe, Tho incidence of abnormal h e p a t i c  tests i n  unselected blood donors 
aad i t s  relatio-yGthk-Incidcnce of v i r a l  h e p a t i t i s  i n  r e c i p i e n t s ,  Period 
covered 1 January - 1 October lY41. Data obtained t o  date on v o l u n t e e r  blood don- 
o r s  a t  t h i s  h o s p i t a l  included these  tes ts  which were r o u t i n e l y  used' f o r  classifi- 
c a t i o n  of donors,: l'SB, TSB, Thymol. Turb. (pfI 7 0 8 > ,  Thynol Turb. ( ~ € 1  7095), 
Thymol Flocc.  ( 2  tests) ,  C2b, C48, 7Lnc Turb., Urlne (100 rnl) Urob,/ A l l  donors 
are c l a s s i f i e d  a s  t o  p o s i t i v e ,  negat ive,  o r  quest ionable  on the b a s i s  of t h e s e  - 
t e s t s ,  liScoresl' it131 c e t i v e  of degree of p o s i t i v i t y  a r b i t r a r i l y  have been assign: 
ed t o  t hese  t.psts, (The 3 thymol t u r b i d i t y  sco res  are averaged t o g e t h e r  f o r  a 
s i n g l e  sco re ,  This procedure i-s a l s o  used i n  sco r ing  t h e  thymol f l o c c ,  t e s t a .  
The assigned  core 3I" a CCF represents an average of the 211" and 480 s c 0 r e 8 ) ~  
The t o t a l  number of donor8 was 2390, of whom 187 were p m i t i v e ,  362 quest ionablg 
and 1441 nega t ive ,  F'olloinii-.u;> was poss ib l e  ~n 51 p o s i t i v e  and 14 ques t ionab le  don- 
ors The niunber rc7maj.ning posit . ive a f t e r .  subsequent follow-up: p o s i t i v e  15, 
quest ionable  6, t q t a l  2 1 -  
Analysis of freqiitxicy al th which iridividua1. t es t s  Lave p w i t i v e  or ques t i onab le  
r e s u l t s  i n  random screenini: of blood donors: T o t a l  number of I tposit ivetb donors, 
187; number having only 1 t e s t  pos i t i ve ,  160; tes t  most f r e q u e n t l y  g iv ing  pos i -  
t i v e  r e s u l t s  -. IT, 73;  Urine urobiliii3&en, 32,/ The fol lowing r e p r e s e n t s  t h e  d a t a  
c o l l e c t e d  to d a t e  O:A ;iat;ii.nt:: r ece iv ing  blood from the above 2090 donors: The 
c r i t e r i a  used i n  selectin,:  a r e c i p i e n t  f o r  future follow-up study: 1) Received 
blood from a p o s i t i v e  o r  quest ionable  donor, 2 )  k c e i v e d  a t o t a l  of n o  more than  
3 t r a n s f u s i o n s  .// S t a t i s t i c s  on acceptable r e c i p i e n t s :  E m b e r  r e c e i v i n g  blood 
from p o s i t i v e  donors, 6y; nuniber. r ece iv ing  blood fron quest ionable  donors, 65; 
nunber r ece iv ing  bLood fro-n rleg,at.ive c?mn3rs, 2hO; reci?S.ents d i s q u a l i f i e d  because 
3f receivi:ib Eore than 3 t,i-arisfu-i ms, 292. 

Nuqber of those followed who have actually dc veloped h e p a t i t i s ,  0. 
190 r ec ip i en t .  who have recsived 3 o r  less t r a n s f u s i o n s  of blood from nega- 

t i v e  donor? a r e  t o  be fcllowerl f o r  c o n t r o l  purposes, 
Ltudiec on Blood h ; o i * s  Sucpected a ?  Carriers of H e p a t i t i s  Virus, becauFe af  de- 
velopmerit of Viral  Hepatit i  s i n  Kecipients  -- 
r a l  h e p a t i t i s  a f t e r  transf%sion, The donor: 
above donor survey, nere then r e c a l l e d  f o r  study, and 10 of them were c l a s s i f i e d  
a s  pos i t i ve . / /  A 3 r d  nhase comprises s t u d i e s  of sera from suspected carriers i n  
vo lun tee r s  jn c o l l a b o r a t i o n  with D r ,  Oljphant:  A )  sera from 5 suspected donors 
under tes t ;  b) each serum i nocu la t ed  i n t o  10 vo lun tee r s ,  

D r ,  Oliphant.  Ir loculatfon s t u d i e s  have been i n i t i a t e d  i n  3 F e d e r a l  p r i s o n s .  
Eighteen vo lun tee r s  were :i cooulated n t t h  epidemic h e p a t i t i s  culture material a t  
Ashland p r i s o n  XI J u l y  6- Nomses of h e p a t i t i s  have r e s u l t e d ;  t h e  study was ter- 
r n i n a t d  Septombcr 6. S?xt,y-i'our v 1 m t e e r s  were inoculated a t  Lewisburg priaon on 
August i, 40 03 these recei-ved pocled  plasma r h i c h  had been contaminated w i t h  
specimens of serum and plasm from p a t i e n t s  i n  t h e  acute  phaae of serum h e p a t i t i s .  
P3 r t ions  of t h i s  ? l a  sma viere irraciia t e d  xLth u l t r a v i o l e t  l i g h t ,  under c a r e f u l l y  
c o n t r o l l e d  cond i t ions ,  i n  a n  attempt; t o  re-evaluate t h e  e f f i c a c y  of W irradiat- 
i m  on t h e  s t e r i l i z a  Lion of plasma Tvient;r-four i n d i v i d u a l s  were inocu la t ed  a t  
t h e  same time 7dt.h expe r lnec t s l ly  cu l tu red  serum h e p a t i t i s  material, To da te ,  no 
cases  of h e p a t i t i s  h, $ 3  aF:pear.ed, b u t  3. t  i s  a n t i c i p a t e d  t h a t  cases may be seen 
during October, S i x t y  i n d i v i d u a l s  were i nocu la t ed  a t  XcNeil I s l a n d  p r i s o n  August 
24. Five g r o u p  of 10 each mere i nocu la t ed  with the Eera of donors supp l i ed  by 
D r ,  Neefe. The blood of these i n d i v i d u a l s  had appa ren t ly  induced serum h e p a t i t i s  
i n  the r e c i p i e n t s ,  and the donors' bloods subsequently have been found t o  give ab- 

-_ - 
include 1 2  p a t i e n t s  who developed vi-  
none of whom were included i n  t h e  

--- 

r.,crmal r e s u l t s  t o  1 o r  m group of 10 was i nocu la t ed  
ge 6 of 16 
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w i t h  human thrombin which ha 
t h e  P e t e r  Bent Brigham Hospiial .  

be r epor t ed  because t h i s  o f f i c e  d id  n o t  r ece ive  t h e  c o n t r a c t  u n t i l  1 2  September. 
S tud ie s  a re  continuing on s t anda rd iza t ion  of t h e  chemical methods f o r  the de t e r -  
mination of t i s s u e  r ibonuc le i c  a c i d  and desoxyribonucleic a c i d ,  

t i o n y b y  t h e  acetone conjugation method have been v e r i f i e d  by a spectrophotome t- 
r i c  method depending on s u l f i t e  reduct ion i n  a s u f f i c i e n t  number of specimens t o  
show t h a t  t h e  2 methods agree.  
substance being measured and previously found t o  be e l eva ted  i n  t h e  blood of pat-  
i e n t s  with hepa t i c  coma i s  pyridine nuc leo t ide .  However, n e i t h e r  method d i s t i n g -  
u i shes  between t h e  several pyridine nuc leo t ides  that  may be present .  V;e are the re -  
f o r e  preparing dehydrogenase t o  permit s p e c i f i c  enzymatic reduct ion of diphospho- 
py r id ine  nuc leo t ide  t o  make a d i f f e r e n t i a t i o n  poss ib l e  ./ Tria l s  i n  which combina- 
t i o n s  of B vitamins,  vitamin C, r u t i n ,  and l i v e r  stomach p repa ra t ions  w e r e  t e s t e d  
caused no change i n  r ed  c e l l  nuc leo t ides  i n  2 normal males. This  agrees  w i t h  prev- 
i ous  f i n d i n g s .  A p a t i e n t ,  markedly decompensated due t o  coronary a r t e . 7  d i sease ,  
showed a high v t l u e  f o r  red c e l l  py r id ine  nuc leo t ide  s h o r t l y  before dea th ,  Hypoxia 
as  a poss ib l e  causat ive f a c t o r  f o r  high values  w i l l  be f u r t h e r  i nves t iga t ed . /  
E lec t rophore t i c  s t u d i e s  of serum albumin a t  a c i d  ?H made l i t t l e  p rogres s  during 
t h e  summer due t o  high humidity and instrumental  breakdowns. E f f o r t s  t o  def ine the  
optimal condi t ions f o r  s epa ra t ion  of t h e  2 albumin components of t h e  serum of ?at- 
ierits with l i v e r  d i sease  has  now been extended t o  t h e  pH 5 region where d i f f e r e n t  
b u f f e r  combinations and i o n i c  s t r e n g t h s  w i l l  be t e s t ed , /  Paper chromatography i s  
being app l i ed  t o  t h e  study of serum and u r ine  of p a t i e n t s  w i t h  $evere l i ve r  d i s -  
ease,  p a r t i c u l a r l y  those in  hepa t i c  coma, t o  d e t e c t  and q u a n t i t a t e  normal and ab- 
n o m a 1  components. The immediate concern has been i d e n t i f i c a t i o n  a s  c r e a t i n e  and 
c r e a t i n i n e  of the substances r e a c t i n g  with a l k a l i n e  p i c r a t e  As mentioned previous- 
ly ,  both may be increased i n  serum of p a t i e n t s  with l i v e r  d i sease .  

D r ,  Stokes,  The s tudy  of v i r a l  h e p a t i t i s  i n  v3 lun tee r s  has  been g r e a t l y  f a c i l i -  
t a t e d b y  t h e  formation of a Subcommittee on the  Allocat ion of Volunteers, whose p r i -  
mary purpose i s  t h e  interchange of i n f o m t i o n  on human s tud ie s ,  t h e  c o r r e l a t i o n  of 
such work, t h e  prevention, i n s o f a r  a s  seems indicated,  of dupl icat ion,  and the  
j o i n t  use of common c o n t r o l  groups wherever f e a s i b l e .  This Subcommittee has  been 
a c t i v e  during the per iod of t h i s  RpDrt ,  with D r .  Stokes serving a s  c h a i n a n .  The 
a d d i t i o n  of a l a r g e  group of vo lun tee r s  i n  3 Federal p r i sons  under D r ,  Cllphant 
and cf a considerable  number under D r .  Gordon i n  New York State w i l l  a i d  i n  a nun- 
ber  of problems i n  a s h o r t  time, a s  con t r a s t ed  wi th  seve ra l  y e a r s '  study i n  a s i n g l e  
l abora to ry  with a n e c e s s a r i l y  l imi t ed  number of volunteers ,  

appa ren t ly  induced serum h e p a t i t i s  i n  p a t i e n t s  a t  

D r .  Post ,  Nucleic Acids and Viral  H e p a t i t i s .  k l a t i v e l y  l i t t l e  progress  can 

D r .  Heinhold. The r e s u l t s  of red blood c e l l  pyridine nuc leo t ide  determina- 

This evidence provides f u r t h e r  p r o o f  t h a t  the 

I n f e c t i o u s  (Zpidemic) H e p a t i t i s ,  
c e n t r a t e  t he  v i rus  

-- Growth of Virus, A t t e m p t s  a m  being made t o  con- 
from t h e  i n f e c t e d  amniotic f l u i d  f o r  complement f i x a t i o n  t e s t s  

and the improvement of the y i e l d  f o r  the s t a r t i n g  m a t e r i a l  f o r  skin t e ; t s .  - Skin 
tes ts .  The lyoph i l i zed  i n f e c t e d  and i r r a d i a t e d  amniotic f l u i d  has proven sonewhat 
more s a t i s f a c t o r y  f o r  skin t e s t s  than previously i n  respect  t o  s t a b i l i t y . /  lin e p i -  
dernic s tud ied  i n  hfissouri by D r .  Drake permitted i n v e s t i g a t i n z  the p r o t e c t i v e  e f -  
f e c t  of a m a l l  dose of ga.ma globulin,  .01 nil. p e r  l b ,  body weight, and of the 
p o s s i h l s  immunizing value of t he  skin t e s t  i t s e l f .  The dosage of gamma globulin 
used has proven t o  be p r o t e c t i v e  thus  f a r .  The data  on the skin t e s t  a r e  n o t  con- 
p l e t e ,  s i r x e  the epidemic i s  s t i l l  a c t i v e ,  The c o r r e l a t i o n  of p o s i t i v e  h i s t c r y  
and p o s i t i v e  skin t e s t s  bas very close./ Carrier State.  S t o o l  p repa ra t i  XIS from 2 
chi ldren in- St, Vincent 's  orphanage who were suspected o f  being chronic c a r r i e r s  
f o r  6 and 16 months r e s p e c t i v e l y  have been administered o r a l l y  - 1 preparat ion fram 
1 c h i l d  t o  I I  vo lun tee r s  and a 2nd p repa ra t i cn  from the 2nd c h i l d  t o  another  grour, 

- 

of 4 vo lun tee r s  - and have ce with a s h o r t  incubation 
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p e r i x l  i n  2 volunteers ,  1 from each drc)up, and a case o f  h e p a t i t i s  with-cut jaun6- 
i c e  in an a d d i t i o n a l  volunteer ,  These r e s u l t s  i nc rease  t h e  value of the study done 
with D r ,  Capps arid a d d  we.igh+. t o  the epidemiolotiic evidence f o r  f e c a l - o r a l  spread 
f r o m  nhildren t o  studerrtnurses over a pe r iod  of many years .  Fu r the r  s t o o l s  and 
serum f rcn  these ch i ld ren  and o the r s  i n  the  same orphanage w i l l  be tested.  
Ssran H e o a t i t i s ,  Studi.es on the Virus. 
-.- ---L-f---- 
paF2age of I!$, Bragi v i r u s  produced G h a t  appeared t o  be h e p a t i t i s  without  jaundice 
i n  vo lun tee r s ,  92ood serum from 1 of these vo lun tee r s  (who'receivea 9 t h  amniotic 
passage) was i n  t u r n  i n j e c t e d  ? a r e n t e r a l l y  i n t o  4 volunteers ,  1 of whom developed 
h e p a t i t i s  with jaundice and 1 h e p a t i t i s  without jaundice with long i rxuba t ion  per-  
i g d s o  
been d i l u t e d  ou t  s u r f i c i e n t l y  i n  9 amniotic passages t o  i n d i c a t e  a c t u a l  growth of 
tile v i r u s  i n  the a L m i o t i c  s a c a  Fur the r  amniotic passages are  beinn s tudied.  

P rev ious ly  a m i o t i c  f l u i d  from t h e  9 t h  

It; i.s possible  (not  probable) t h a t  t he  o r i g i n a l  seed v i r u s  may n a t  have 

Preparatix1.s from Convalescent Serum. 
cases vih:, had had the  dSsoase 3 n m t h e  t o  3 yea r s  p rev ious ly  were pooled and proc- 

Convalescent seya obtained from 18 S. H. 
-----I_--_I_ 

e?.ced, 1 p a r t  hein, f r e e d  of f i b r inogen  and thrombin by means of Kaolin./ &&a 
dlobul in  f r o n  convalescents  i s  bein,= administered t o  5 volunteers  a t  the same tiqe 
a s  i n f e c t i v e  serum (Ft ,  3ragg v i ruy )  and again 40 days l a t e r  with a s u i t a b l e  I;rouF 
of 5 c n n t r : , l F  i n j e c t e d  with the F t ,  Ez-agg v i r u s  only. Under way i s  a similar s tudy 
i n  which i n f e c t i v e  whole blDod (I%, Bragg v i r u s )  i s  being i n j e c t e d  w i t h  and without 
the simultaneous oarer i teral  i n j e c t i o n  of 2 o r t i o n s  of t h e  canvalescent gama globu- 
lix?? The study i s  riot complete but  a s  of now t h e  damna globul in  does no t  appear 
tcr have been p r c t e c t i v e , /  The preparat ion of s e m  has been delayed because D f  
s l ibht b a c t e r i a l  Contamination, apparent ly  f ron t h e  Kaolin, This contamination has 
been elimina1,ed and d i r e c t  n e u t r a l i z a t i o n  t e s t s  w i t h  t h i s  convalescent serum and 
the F t .  8ragg -J i rus  w i l l  bg c a r r i e d  out  f o r  purposes of intravenous i n j e c t i o n  - a 
t e s t  which c o u l d  n o t  em?loy dama globul in ,  s ince  t h e  l a t t e r  cannot be i n j e c t e d  
f n t r a v t n m s l y  Through the Conmnj cable Qisease Center, Atlanta ,  Georgia, thrombin 
-({as obtained from a batch suspected of causing S o  H, i n  about 11 neurosu rg ica l  
cases  o?era%ed upon at, t h e  Maine General Hospital ,  Port land,  Maine. This material 
vas prepared and i n j e c t e d  subcutaneously i n  &+ volunteers .  
p l e t e  bu t  2 of these vo lun tee r s  t hus  f a r  have developed h e p a t i t i s  without jaundice 
with an incubation p r i o d  of 53 and 56 days, r e spec t ive ly .  

Sumndry of a r t i c l e  by Or. Stokes e t  - a1 -2.' "Studies or1 t h e  Agent of I n f e c t i o u s  
H e p a t i t i s ,  I V ,  The E f f e c t  of Skin Tes t s  f o r  I n f e c t i o u s  H e p a t i t i s  on the Incidence 
of the Disease during an outbreak i n  a Slosed Ins t i t u t ion : ' '  The in t r ade rma l  i n -  
j e c t l m  of j n f s c t i o u s  h e p a t i t i ?  &in  t e s t  an t igen  may a l t e r  t h e  s u s c e p t i b i l i t y  t o  
the  d i s e a s e ,  i t  the  onset  of' the epidev,ic about $ of t h e  inmates were sk in  t e s t e d .  
h r i : i g  the next  yea r  5 caFes of h e p a t i t i s  w i t h  jaundice were recorded among 320 
skin-%ested i n d i v i d u a l s  with unknown h i s t o r i e s ,  1 i n  the 144 skin- tes t -posi t ive,  
and i n  t h e  176 skin-test-negative s u b j e c t s ,  I n  c o n t r a s t ,  1 1 2  cases  occurred a- 
m n ~  ,he 825 nor,-skin-tested ind iv idua l s .  ThuF the  incidence of jaundice i n  the 
skin-test,ed group was 1,6 & a s  a g a i n s t  13.6% i n  t he  non-skin-tested ind iv idua l s ,  
Foss ib l e  explana t ions  a r e  ,3iscussed 

d i f f e r e n t i a l  f l o t a t i s r ,  ot' l jpoprstei-ns  i r  order  t o  g e t  p u r i f i e d  antigeris f o r  m r  
imiunochemical s t u d i e s  nas been explored,/  A & r a n t  from AEC t o  study e f f e c t s  of 
r a d j  attion i n j u r y  i n  p a t i e n t s  receiving the rapeu t i c  doses of r a d i a t i o n  w i l l  be de- 
voted t:, 2 phases: an i n t e n s i v e  s tudy of t h e  changes i n  l i p i d  p a t t e r n s  as  de te r -  
mined by 3ur u l t r acen t r i fu , e  technique, and a c l i n i c a l  l abo ra to ry  s t u d y  of l i v e r  
func t ion  i n  a somewhat l a r g e r  group, 
91 AFEB, 
will be s e t  up i n  t h i s  laboratory.  

1ieport.s. "The Study of Serum P r o t e i n s  and Lipids  with the a i d  of t h e  Guantity 
€ i o  -_I- 

UltraccntrifuGe, i Accep from 1 0 t h  Conference ~n Liv- 
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The results are n o t  com- 

D r ,  T u l r e r .  The poszible  use of dextran as  a nonari t ip-dc c o l l o i d  i n  t h e  - -- 

'These s t u d i e s  are  i n t e r r e l a t e d  with those  
A Spinco u l t r a c e n t r i f u g e  f o r  both a n a l y t i c a l  and q u a n t i t y  techniques 
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: : a l t e r  Reed Army 1,:edical Center. 

i ~ l l  Lorean c a s u a l t i e s  admitted t o  13 s e l e c t e d  wards a t  ' i tal ter 2eed - i r q  

Purpose : To determine t h e  incidence of -- -- q + t i t i s  fol lowing t h e  use of' i r r a d i a t e d  plasma araong Korean c a s u a l t i e s  ./ 
i i o sp i t a l  w e  screened t o  determine how nany received plasrna t r a n s f u s i o n s  
vrards include General Surgery, !Tcurosurzery, and Orthopedic Surgery. 
who a r e  lnorrn t o  have received p l a s m  o r  i n  whom plasma t r ans fus iov  i s  h i g h l y  
l i k e l y  are follovred, and examined weekly by a ilepartrrlent physician.  
t i o n s  and po in t s  t o  be noted i n  t h e  physical  examination have been l a i d  out on a 
work shec t  f o r  each p a t i e n t  which cen cover 4. months. 
qucst ionablc  as regards h e p a t i t i s ,  blood smiples nay be drawn and l i v e r  func t ion  
t e s t s  y r f c  mcd. 
day on 5 s e - e c t e d  wards, and u r i n e  b i l i r u b i n  and urobi l inogen measurc~ients a r e  
nac!e. 
t o o l  ai; a time when d e t e c t i o n  was n o t  poss ib l e  by other  means. 

Arlny i lo sp i t a l s  . 
4.1.r:y i!ospital t o  dnte .  
of extensive wounds and t h e  g r c a t  m o u n t  of blood administered i n  t h e  remainins 
ha l ? ,  t h e s e  p a t i e n t s  a r e  a l s o  being followed./ 

These 
A11 p a t i e n t s  

L(ey ques- 

\ / he re  t h e  f ind ings  w e  

I n  add i t ion ,  norning u r ines  are being c o l l e c t e d  evcry other  

To d a t e  4 CQSOS of h e p a t i t i s  have been detected by t h i s  a d d i t i o n a l  survey 

Since 1 I a r ch  1951 t h i s  survey has a l s o  included Val ley Torge and L'm-cy Jmcs 
Four hundred Korean c a s u a l t i e s  have been surveyed a t  :/alter ::e& 

A!iproximately 112 of them have received p l a s m .  :iecause 

I'criod September 1960 t o  June-1951. I n  p a t i e n t s  who received plasma plus b l o c <  
-.----------~- - - ----- l_l 

t h e  iricidence of  h e p a t i t i s  i s  21,6 per cent. I n  t h o s e  who received blood alona 
t h e  incidence of h e p a t i t i s  i s  3 .6  per cent .  " I l epa t i t i s "  as used ha -e ,  r ep resen t s  
jzundicod p a t i  c n t s  only. 
revczls t h a t  t h e  percentage of p a t i e n t s  i n  t h e  2 groups i s  unchanged when coi-:p-- 
i n g  t h c  beginning months of the survey w i t h  t h e  f i n a l  Inonths. Since it i s  n o t  us  
y e t  h o v n  whether th i s  rop resen t s  i r r a d i a t e d  o r  u n i r r a d i n t e d  plasma, t h c  survey 
w i l l  be continued as long as f r e s h  Xorean c a s u a l t i e s  cont inue t o  be admitted 
t o  the 3 h o s p i t a l s .  

Acute and Chronic Diseases of t h e  Liver .  Relat ions of Serum I ron .  C l i n i c a l  
s i ! ,nif icance of serum i r o n  l e v e l s  i n  t h e  d i f f e r e n t i a l  d i agnos i s  o f  l i v e r  disease 
(June r e p o r t )  has been confirmed by a d d i t i o n a l  cases  A more s e n s i t i v e  roasen t  
f o r  i r o n  determinat ions has been s tudied and s u c c e s s f u l l y  used f o r  r o u t i n e  a n a l -  
yses ./ Although Fe59 remains unava i l ab le  f o r  liman use,  prel iminary s t u d i e s  orl 
t h e  s e p a r a t i o n  of' t h e  cupferron i r o n  complex from t i s s u c s  f o l l m e d  by a riicro- 
e l e c t r o d e p o s i t i o n  technique ind ica t ed  t h e  b a s i s  f o r  a success fu l  microanalysis  of  
r a d i o i r o n ,  Such a method i s  i n  demand because t h e r e  has been no r e l i a b l e  ~ ~ l e t l i o d  
published f o r  s epa ra t ing  t r a c e s  of i r o n  from l a r g e  amounts o f  organic m a t e r i a l  
(aniinal ca rcas s ,  f eces ,  u r i n e )  p r i o r  t o  e l e c t r o p l a t i n g .  If t h i s  proves succoss- 
f u l ,  it should v e r y  s u b s t a n t i a l l y  ndvancs i n v e s t i g a t i o n  of i r o n  metabolism./ 
The 1st phase of t h e  p r o j e c t  on i r o n  iiietabolisrn i n  expe r inen ta l  l i v e r  d i sease  has 
concerned t h e  s tudy  of i r o n  t r a n s p o r t  i n  t h e  i n t e s t i n a l  lymph of t h e  r a t .  
i t  i n d i c a t e s  t h a t  no i r o n  i s  t r anspor t ed  through t h e  i n t e s t i n a l  lyniph of rats. 

3 month-by-month breakdown of  t h e  incidence of h e p a t i t i s  

I_- -- -- --....-..--- - - I_._"__ 

To da te  

t70 I!eports. "The Serun Iron i n  Acute H e p a t i t i s  , ' I  Peterson,  Kalph, 
J ,  Lab, 2 Clin.  i'ed. ( i n  p r e s s ) .  
T i r D r t i n s p o r t  i n  t h e  I n t e s t i n a l  Ljmph of %-its , I '  i e t e r s o n ,  Ralph 
( i n  p repa ra t ion ) .  

l ro i i  J,htabolism i n  Liver Disease.  Ultimate purpose: To einploy E Jc3 f o r  

-__I _I 

--- _--- - -- 
study of p a t i e n t s  with acute  h e p a t i t i s .  
use i s  now available.  
been s e t  up. 

The 1st rray be completed i n  1 nonth. 
t h e  r o u t e  of  i r o n  abs r p t i o n  arid t h e  t r a n s p o r t  of i r o n  i n  t h e  ly-qh. 
t o t a l  i n t o s c i n a l  l ~ p p h  f i s t u l a e ,  l e s s  t han  1 per  c e n t  of a dose of r a d i o  i:-c 

110 r a d i o a c t i v e  i r o n  s u i t a b l e  1 )r hman 
Techniqucs f o r  t h e  determinat ion of r a d i o a c t i v e  i r o n  have 

To gain experience,  animal experinents  arc contemplated, usin: 
p l u s  Fe" mixtures./  I t  r e l a t e s  TO 

I n  r a t s  x i t h  

85 
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I:ljected p a r e n t e r a l l y  appeared i n  t h e  lymph; t h e  r a t e  of disappearance was  
sWroximately t h o  same as blood disappe-arance rates.  When t h e  animals wero 
9 v e n  the r a d i o  i r o n  o r a l l y  as f e r r i c  ammonium oxa la t e ,  f e r r i c  c i t r a t e ,  and 
f e r rous  a sco rba te ,  a v e r y  s m a l l  percentage of t h e  i r o n  appoared i n  t h e  lymph 
( l z s s  t han  0.1,0), whereas 2-4;: of t h e  t o t a l  dose was  absorbed from the  gastro-  
i n t e s t i n a l  t r a c t .  S tud ie s  i n d i c a t e  t h a t  i r o n  i s  absorbed p r imar i ly  i n t o  t h e  
blood stream. 

Previous s t u d i e s  
revealed t h e  p o s s i b i l i t y  t h a t  humans exc re t e  up t o  100 mg o r  more of  a n  al loxan-  
l i k e  d e r i v a t i v e ,  i n d i c a t i n g  poss ib ly  a new metabolic pathway f o r  purines and/or 
p,jri.nidines. lhr- 
pose Of t h i s  s tudy  i s  t o  determine whether 1) a l loxan  i s  t h e  processor of oxomalonic 
zc id  i s o l a t e d  i n  t h e  u r ino ,  2 )  whether p a t i e n t s  w i t h  l iver  d i s e a s e  e x c r e t e  more o r  
l e s s  of this obscure conpound, and 3 )  whether a pret  ously unrecognized metabolic 
process  i s  present  i n  t h e  l i v e r .  

urea. 
m i d .  
t J i t h  t h e  a i d  of paper chromatography, i o n  exchange, s i l i c a  g e l  chromatography, 
and counter c u r r e n t  d i s t r i b u t i o n ,  it seems poss ib l e  t o , i d e n t i f y  t h e  compound i n  
u r i n e  which y i e l d s  oxonalonic a c i d .  
u r ines  of normals and persons w i t h  l i v e r  d i sease .  

(Ii3l7 w i l l  be used t o  e s t ima te  t h e  a l b m i n  d i s t r i b u t i o n  department by - ~ h e  i s o -  
toPe d i l u t i o n  technique.  
venously a l  each t e s t .  Pe r iod ic  samples w i l l  be drawn and t h e  counts per cc  
w i l l  bo p l o t t e d  on semilog paper. S e n s i t i v i t y  of t h e  i s o t o p e  method w i l l  be 
assessed by i n j e c t i n g  hovm amounts of unlabeled serum albumin and r e p e a t i n g  
t h e  e s t i n a t i o n  immediately t h e r e a f t e r .  

ACTH i s  administered in t r avenous ly  
t,ilrouEhout tho e n t i r e  course u n t i l  t h e  t o t a l  serum b i l i r u b i n  r e t u r n s  t o  normal 
l i ; ~ ? t s ~  , a t i e n t s  are  s e l e c t e d  on an a l t e r n a t e  b a s i s  and t h e  c o n t r o l s  given an 
iritrnvenous d r i p  of gluc3se resembling ACTH. They are followed c l i n i c a l l y  
m d  Sy l i v e r  func t ion  t ; ts  and l i v e r  biopsy. 
stli’table cases  have no t  been nrade a v a i l a b l e .  The r e s u l t s  a t  t h e  moment show t h a t  
thc: l n t i e i i l  r e c e i v i n r  PXTTT w i l l  do b e t t e r  by every standard t h a n  w i l l  a c o n t r o l .  
- ‘ F P ~ I  compnrin-; t h o  d u r a t i o n  of t i n e  r equ i r ed  f o r  t h e  va r ious  l iver  f u n c t i o n  
t e s t s  t o  r e t x r n  to  normal f r o n  t h e  onset  o f  jaundice i n  t h e  c o n t r o l s  and t r e a t e d  
cases ,  t he  d i f f e r e n c e s  are n o t  s t a t i s t i c a l l y  s i g n i f i c a n t .  

$1oresic r;eth 3 i n  order t o  n l l o ~ v  chemical s t u d i e s  of t h e  v a r i a t i o n  of p r o t e i n s  
i l l  l i v e r  disease. Serum i s  app l i ed  t o  f i l t e r  pa 3r which i s  wet ted w i t h  t h e  
des i r ed  bu f fe r  and t h e n  placed i n  an e l e c t r i c  f i  .d. 
d r i e d  i n  h o t  a i r ,  f i x e d  i n  11aye1n’s s o l u t i o n ,  and s t a i n e d  i n  bromphenol blue.  
The ? r o t e i n  f r a c t i o n s ,  a lbwnin,  a lpha ,  b e t a ,  and gamma globul ins  a re  c l e a r l y  
cs- rated and s t a i n e d  blue.  
7 Sthoc! i s  ,r.Sasu1-ed on each p r o t e i n  f r a c t i o n .  Data are being accumulated and 
comparj sons a r e  1)eing r,lade w i t h  t h e  usua l  methods f o r  p ro te in  f r a c t i o n a t i o n s  
I t  i s  hopcd tizat v,”nen t h i s  zothod i s  s tandardized it can be used on a r o u t i n e  
basis . 

The a v a i l a b i l i t y  of a dog 
preparat ion f o r  t h e  s h d y  of hepa t i c  f & l u r e  would f a c i l i t a t e  f i n d m e n t a l  i n -  

‘cpa’;ic Coria i n  dogs v r i l l  be attempted by l i g a t i o n  of t h e  cornon hepa t i c  

The Re la t ionsh ip  of Alloxan t o  Ewnan ITetabolic Processes. 
-I_. 

Presumably t h i s  metabolic process t a k e s  place i n  t h e  l iver .  

7 ethod. iialf t h e  molecule of a l loxan  i s  oxomalonic a c i d ,  the o the r  h a l f  i s  
A compound i n  u r i n e  can be i s o l a t e d  which on hydro lys i s  y i e l d s  oxomalonic 
Th5 l a t t e r  can be i s o l a t e d  and moasured by us ing  paper chromatography. 

-- 

This compound w i l l  be measured i n  t h e  

To t a l  C i r c u l a t i n g  Albumin i n  h f  cc t ious  H e p a t i t i s .  Iodinated human albumin --- --- 
T h i r t y  t o  40 mc of l abe led  albumin w i l l  be given in t r a -  

ACTli Therapy i n  Acute Viral Hepatitis . 
_I------___- --- 

Progress  has been slow because 

U!.tr.ar,dc )-electrophoresis  ,, hi-pose.  To develop a f i l t e r  paper e l e c t r o -  
_I---I --_1_1__- --- 

After 3 hours t h e  paper i s  

Total  n i t rogen  by a new u l t r amic ro  Kjeldahl 

Froduction of  :!epatic Go~na i n  3 0 ~ s .  Purpose. 
_-^-pl_l_-- - 

b i p t i o n  of hepa t i c  physiology w i t h  r e fe rence  t o  t h e r a p e u t i c  t r ia l s .  
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Acute h Chroriic Diseuses 
of the  Livor 6-60-09-11 

a r t e r y  24-48 hours a f t o r  production of a complote ECK f i s t u l a .  
i1~0asuro3 vriI.1 be evaluated, and internlediate carbohydqate me tabo l i t e s  and t h e  
value of the a r t i f i c i a l  kidnoy w i l l  bo s tudied. /  One doG d ied  fo l lowine  t h e  

. i . ‘  2d s tago.  Autopsy was done, 

b u t  1 the anastomosis thrombosed (on t h e  a r t o j i a l  s ido ) .  
palpable  a t  t h e  end of 1 rionth but no longer present  when ro-oporated 4 months 
l a t e r .  
changes similar t o  those descr ibed fol lowing simple hopa t i c  ar tery l i g a t i o n  
(i.e., c e n t r a l  n e c r o s i s  and c e l l u l a r  i n f i l % r a t i o n ) .  

condi t ions of loading with metabolic precursors  and intermediates .  l.;ethods. 1) A 
mothod f o r  a lpha-ketoglutar io  and pyruvic a c i d  measurement i s  avail&-’ meas- 
urorzents of t h o  v a r i o u s  anion f r a c t i o n s  of blood and u r i n e ,  i nc lud ing  p a r t i c u l a r l y  
t h e  organic a c i d  f r a c t i o n ;  3)  at tempts  t o  d i r e c t l y  study t h e  organic a c i d  f r a c t i o n  
wi th  paper chromatography; and 4 )  p a t i e n t s  and animals w i l l  be t r e a t e d  w i t h  com- 
ponents of tho c i t r i c  a c i d  cycle and t h e  e f f e c t  on t h o  c y c l e  w i l l  be t e s t e d  by 
s tudying t h e  concentrat ions i n  blood and urine of t h o  k e t o  a c i d s ,  t h o  organic 
a c i d s  as a group, and ind iv idua l  o r p n i c  a c i d s  by moans of paper chromatography. 

niquo of Newman 8: Cohen, vaporized e tho r  i s  i n s t i l l e d  rectal ly;  t ime r equ i rod  t o  
appear i n  t h e  oxpired air  i s  neasured. 
a u l a t i o n  t i m e ,  prolongation of t h i s  i n t e r v a l  i s  bel ieved t o  r e p r e s e n t  a slowing 
of p o r t a l  blood f low and an inc rease  i n  p o r t a l  venous pressure./  
ments aro p a r t  of a c l i n i c a l  s tudy of porto-caval anastornoses i n  p a t i e n t s  w i t h  
p o r t a l  hypertension. I n  4 p a t i e n t s  with 
p o r t n l  hypertonsion and esophageal va r i cos  , t ho  va lues  wore e l eva ted .  
p a t i e n t s  w i thou t  o t h e r  evidences of hypertension normal valuos are obtninod. 

Thorapoutic 

IIepntio a r t e r y  - p o r t a l  ve in  anastomosis ,was attempted i n  5 dogs. I n  a l l  
I n  1 dog n thrill ans 

Liver b iops i e s  done a t  a time when t h e  anastomoses were occluded showed 

This phase has boon discontinued. 
I n  Vivo Tost ing o f - t h e  C i t r i c  Acid Cycle i n  !!an and Animalr. under va r ious  

-I_ -- 

P o r t a l  C i r c u l a t i o n  T i m 6  as an index of p o r t a l  hypertension. Using t h e  t ech -  

In t h e  presence of a normal systeniic o i r -  

-- -- 

These measure- 

Normal values  rnngo up t o  25 seconds. 
I n  c i r r h o t i o  

Charactor i  znt ion of Futhological IIopnto-rcnal 1n te r ro l a t ion r ;h ips .  
Purpose. 

-- ^____I- --- 
To develop a clog-preparation i n  which l i v c r  f a i l u r o  prccodos rona l  

f a i l u r o  and t o  s tudy t h o  cietabolic changes which churac to r i ze  t h e  p i c t u r o ,  w i t h  a 
viow t o  rovorsinp; t h e s e  changes./ 
and cholocysteotomy. 
b i l i a r y  f i s t u l a  i n  an at tempt  t o  reproduce tho coma demonstrated by Royce rind 
i. cl’otridge. 
i n v a s t i g a t e d  by means of u r i n a l y s i s ,  anion f r a c t i o n a t i o n ,  record of u r i n e  volume 
urd f l u i d  i n t n k e ,  a lpha-ketoglutarate  l e v o l s ,  o l o c t r o l y t e s  l e v e l s ,  BUIi, and cron- 
t i n i n e .  The r,zt.thod of Rappo2ort for. tho production of hepa t i c  coma i s  nov t o  be 
sturliad. 
sudden r e l o a s o  of t h e  obs t ruc t ion ,  u t i l i z i n g  t h o  mothod o f  L ycu and ilcFctridC,o. 
I!o hepa t i c  coilla rosu l tod .  
r evoa l  l i t . t ; l o  abnornq l i ty ;  s e c t i o n s  of lcidnoy r e v e a l  occasional  b i l o  c a s t s  i n  
tubu los  without  evident chan[:e i n  glomular or tubular  c t r u o t u r e  

Dogs are subjectod t o  cormon b i l e  duc t  l i g a t i o n  
The obs t ruc t ion  i s  l a t o r  r e l i e v e d  by means of e x t e r n a l  

The o l i n i c a l  course fo l lowing  the production of t h i s  coma w i l l  be 

Four does have been subjected t o  t o t a l  CBI) l i g a t i o n  w i t h  subooquont 

I ! iwo s e c t i o n s  of l i v e r  at autops; (aiiiriiulc s a c r i f i c e d )  

d i t i o i i s  of tliorapy. 1Iorriione oxcrot ion w i l l  bo nlcncurod i n  thoso receivir ic  ACTii 
and cortisone./ 
boo11 perforniod i n  p a t i e n t 3  wi th  hopntic cirrhosis 
v r i t l i  acuto and chronic  v i r a l  h o p n t i t i s .  
boon i~itide under t h e  i n j e c t i o n s  of’ RCTI; therapy.  
r.ble , p a t i a n t s  w i th  hepa t i c  c i r r h o s i s  and clironic h o p a t i t i s  s b v f  t - ~ l i c h t  clovutione 
above t h o  noriiinl of u r i n a r y  c o r t i c o i d s  . 
o t h r  liand, show normal va lues ,  The 17-1:otostwoicl excretion i n  chroziic 1 i u p t ; i  t i  fi 

h l n r p  nunibor of  dotsririinntions hnvo now been rmde. Thr;:.c h c ~ o  
w i t h  obs t ruc t ivo  jaundice , and 

I n  the latter 2 groups s t u d i o s  lirrvu n l s u  
I n  p i e r a 1  vrith tlie rliathocln a v a i l -  

Paticnits v i t h  acuto h e p a t i t i c  on L!l(7 
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and c i r r h c s i s  xas w i t h i n  normal l i m i t s .  The 17-ketosteroid oxc re t ion  i n  e a r l y  
acute  h e p a t i t i s  was luvr, w i t h  a slow r e t u r n  t o  normal p a r a l l e l i n g  cl ini-cal  i m -  
provment  i n  t h e  d i s e a s e .  
xho are  given ACTH t h c r e  i s  a c o r r  .spending e l e v a t i o n  of urinary c o r t i c o i d  ex- 
c r e t i o n .  
The 17-ketosteroids  i n  t h e s e  p a t i e n t s  i s  apparc. ly unaffected by intravenous 
t?CTII. 
a l l e g e d l y  docs no t  mcasure dehydroiscnndrosterone which i s  t h o  androgen thought 
t o  be der ived from adrena l  c o r t i c a l  hormones. 
Tine the  concentrat ion of t h i s  l a t t e r  hormone, and a l s o  t o  determine d i f f e r e n c e s ,  
i f  any, i n  t h e  c o r t i c o i d  exc re t ion  when glucuronidase hydrolysis  .' 
a c i d  hydro lys i s  i s  used, 

Purpose. To s tudy  t h e  binding 
o r  K r 3  d;-c i n  l i v e r  d i s e a s e ,  an.d t o  determine t h e  value of a co lo r ime t r i c  calcu- 
l a t i o n  cf serum albmxin based upon t h e  a b i l i t y  o f  t h o  a l b m i n  t o  deco lo r i ze  an 
21'ralinc IISP so lu t ion . /  Using a s tandard DSP s o l u t i o n  buffered t o  a pH of 8.2, 
8 curve was constructed p l o t t i n g  concontrat ion of albumin rind percent  transmis- 
s ion .  
c lbunin so lu t ions . /  
I n  =. prel iminary way t h e  concentrat ion of albumin determined chemically p a r a l l e l s  
roughly that  calcula%ed with t h i e  method except a t  low concentrat ions of albumin. 

a provides blood samples from t,lo h e p a t i c  v e i n  f o r  o the r  metabolic measurements. 
1: The e f f e c t s  of c e r t a i n  drugs on hepa t i c  blood flow are determined by comparing 
t h e  r e s u l t s  before  and a f t e r  intravenous admin i s t r a t ion .  Adrenaline and h i s tmine  
haw been s tud ied .  Norepinephrine and 1 of t h e  parasympathomimetic drugs w i l l  be 
i n v e s t i g a t e d .  To s tudy  t h e i r  e f f e c t s  on t h e  venous sph inc te r  niechanism t h e s e  
expcriments w i l l  be  repeated on c a t s  ( t h e  sph inc te r  mechanism of c a t s  more 
c l o s e l y  resembles t h a t  of humans)./ 2 )  The oxygen con ten t  and s a t u r a t i o n  of 
hepa t i c  v e i n  blood i n  normal dogs has been measured. 
c i r r h o s i s  has been studied.! 3 )  Hepatic v e i n  blood has been c o l l e c t e d  fol lowing 
in fus ions  of f r u c t o s e  i n  1 dog and 1 human and v~as analyzed f o r  carbohydrate and 
c a rb  o h ycir n t e i n t e r  medi a t  e s . 
i nc reace  i n  h c p a t i c  blood f low as measured by t h e  13ST method, Subsequent exper- 
i n e n t s ,  i n  which the pe r iphe ra l  concen t r a t ion  of dye exceeded tha t  i n  t h e  h e p a t i c  
vein,  suggested t h a t  t h i s  e f f e c t  was more apparent  t han  r e a l ,  Because a d r e n a l i n  
(0 ,3  - 0,5 cc of 1:lOOO s o l u t i o n )  appears t o  have a d i r e c t  effect  on BSP extrac- 
t i o n ,  t h i s  mothod seems unsu i t ab le  f o r  determining h e p a t i c  blood flow. 
t e s t s  i r i l l  be repcated w i t h  smaller  amounts of drug. 
t h e  ca l cu la t ed  hepa t i c  blood flow b u t  t h c  r e s u l t s  may be sir la r ly  c r i t i c i z e d .  
Addit ional  observat ions are necessary./ 2 )  
ve in  o f  1 p a t i e n t  w i t h  c i r r h o s i s  was noasured as 70,5, whi le  t h a t  i n  t h e  p o r t a l  
ve in  - m s  SO$. 
2 )  I n  v i m  of t h e  
l a c k  OT s e n s i t i v i t y  o f  t h e  prothrombin t ime determination, no d i f f e r e n c e  could 

I n  p a t i e n t s  w i t h  acu te  and chronic  v i ra l  h e p a t i t i s  

This e l e v a t i o n  i s  diroct>.y p r o p o r t i o n d  t o  t h e  dose of ACTH used. 

This l a t t e r  observat ion may be r e l a t e d  t o  t h e  f a c t  t h a t  t h e  method used 

S tud ie s  are i n  progress  t o  d e t e r -  

Albumin Bindin: of Bronsulfalein (ESP) dye. -- 

. i i t h  t h i s  as a s tandard,  s e r m  i s  then  analyzed i n  place of the h m m  
Technical d i f f i c u l t i  s have delayed accumulation of d a t a .  

H e p t i c  'Jein Ca the te r i za t io i  permits t h e  measurement of hepa t i c  blood flow - ' 

One p a t i e n t  w i t h  h e p a t i c  

Resu l t s .  1) I n  e a r l y  experiments it appeared t h a t  a d r e n a l i n  produced a n  

These 
HistamiTe appeared t o  reduce 

The oxygcn s a t u  a t i o n  of t h e  hepa.tic 

The d i f f e r e n c e  i n  02 content  which t h i s  r e p r e s e n t s  i s  1.5 v o l s  $./ 
Thc r e s u l t s  of 3 )  above a p p a r  i n  another  progress r e p o r t .  

le d c t e c t e d  i n  h e p a t i c  and p e r i p h e r a l  vein blood. 
Glucuronic Acid 1:etabolism. Purpose. To s tudy glucuronic a c i d  formation, 

_I 

conjugat ion,  and e x c r e t i o n  i n  normals and i n  p a t i e n t s  with acu te  and chronic  l iver  
d i s e a s e  i n  t h o  rest inc;  s ta te  and i n  response t o  s p e c i f i c  substances which t h e  
1-iver i n n c t i v a t e s  by conjugation w i t h  glucuronic ac id .  The carbazole  
retllod of Dische i s  used t o  measure a )  glucuronic a c i d  e m  i n  t h e  u r i n e  of 
n o m a l s  an2 p a t i e n t s  with a c u t e  and chronic  l i v e r  disease./  b) glucuronic acid 

flethods 
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-"cute A, Chroiiic D i s -  
a s e s  oi' tho? Liver 6-50-09-11 

cxCreh?tl i n  sinlikr s u b j e c t s  i n  response t o  s g a c i f i c  nia.tcrials, such es benzoic 

~ i 1 1  be w e d  t o  s tudy serum 9-$ucuronidase l evc i s  i n  t h e s e  groups. 

ardized.  
6 do to rn ina t ions  i n  1 p a t i c n t  w i t h  acu te  h e p a t i t i s ,  and G i n  1 p a t i e n t  1Irit-h 
p o r t a l  c i r r h o s i s .  

To e l u c i d a t e  t h e  handl ine of c e r t a i n  
e l e c t r o l y t e s  by p a t i e n t s  w i t h  acu te  and chronic l i v e r  i n j u r y  and r e l a t e d  metabolic 
colldit ions m d  t o  study t h o  exc re t ion  oil organic a c i d s  i n  metabolic d i s e a s e s .  

fl s t r o n c  c a t i o n i c  r e s i n  i s  used t o  rmot 'e c a t i o n s  fro12 u r ine ,  l e a v i n g  t h e  
a n i o n s  i n  t h e i r  a c i d  form. 
b i ca rbona te ) .  
c n i n l y  phosphates and sulfates. 
znc! -Lhc e f f l u e n t  u r i n e  t i t r a t e d .  
sul . fa tos ,  and bariurn i n s o l u b l e  a c i d s .  Chlorides a r e  measured i n  t h i s  bariiu;: 
f i l t r a t e .  
f r a c t i o n  of u r ine .  A por t ion  of t h e  barium i"iltrr.te i s  evaporated t o  dryiiess ax'. 
t h e  a c i d i t y  and c h l o r i d e  content  of t h e  r e s i d u e  i s  determined. 111 t h i s  way t h e  
organic a c i d  f r a c t i o n  i s  divided i n t o  volati1.c and nonvo la t i l c  a c i d s .  Tho method 
has been t e s t e d  by addins  t o  u r i n e  rneasured nn1ount.s of t h e  follovring: ch lo r ide ,  
phosphate, s u l f a t e ,  c i t r a t e ,  and a c e t a t e .  Each c .:pound has been a c c u r a t e l y  
de t ec t ed  i n  t h e  f r a c t i o n  t o  which it t h e o r e t i c a l l "  belongs.,' 
appl ied t o  u r i n e  works well .  
success.  
considered. This w i l l  r e q u i r e  f u r t h e r  s tudy .  h micro-modification hcs  been 
developed which allows s t u d i e s  on 1 cubic cent imeter  of u r i n e  o r  plasma./ 
C l i n i c a l  d a t a  a r e  being accLmiulated on p a t i e n t s  w i t h  a c u t e  h e p a t i t i s ,  va r ious  
i n f e c t i o n s ,  and metabolic d i s e a s e s .  

a c i d ,  i-;ihfch a r e  d e t o x i f i e d  by glucuronic ac id  conjugation. :"lshxani -- . nethod 

The chemical procedures of Uische am! Fislman have been s e t  -, and stand- 
it;iiie 24-hour glucuronic a c i d  determinations ha-;e been lilclde i n  5 nornials , 

Conclusions cannot be dravm from t h e s e  data.  
h i i o n  i'rZCtiOnatiOn Of Urine. Purpose. 

The u r i n ?  i s  then t i t r a t e d  t o  give t o t a l  anions (Elinus 
;in a l i q u o t  of u r i n e  i s  t r e a t e d  w i t h  bcriuvl hydroxide t o  p r e c i p i t r t e  

This rr.ixtura i s  ?ut  through t h e  c a t i o n i c  colur,,:n 
This masur'es t o t a l  anions minus phosghntes, 

The barium f i l t r a t e  anions minus c h l o r i d e s  equals  t h e  organic ac id  
- .  

The method as 
I t  i s  being app l i ed  t o  blood f i l t r a t e s  w i t h  l e s s  

I t  appears that t h e  anion f r a c t i o n  of plasma i s  l a r g e r  t han  t h a t  nov 

Doter*rilination of Alpha-ketoglutaric Acid and PTyruvic Aci 
I t  has been r epor t ed  t ha t  p ruv ic  ac id  i n  b lood  of p a t i e -  ;s w i t h  hspa-tic c o i : ~  

i n  Liver Uisease. 

A rcore s p e c i f i c  nethod f o r  pyruvic and a lpha-ke to@utar ic  a c i d s  i s  i s  e l eva ted .  
now a v a i l a b l e  
p r o t e i n  metabolism, t h e  blood l e v e l s  of which m i  (;ht r e f l e c t  c e r t a i n  metabolic 
abe r ra t ions .  S tud ie s  of t h e s e  keto a c i d s  i n  l i v e r  d i s e a s e s  are being arrznged. 
The Ireto a c i d s  arc converted t o  t he i r  2,4 dinitro-pht3nylh3.c~razon~~ and these s r e  
f r a c t i o n a t e d  and i s o l a t e d  on paper chronintogms . 
a t i v e s  a r e  readi ly  mcasur ed c o l  o r ime t r i  c a l l  j r  . Pr e c i  3 e and s p e c i f i c  measur e m  r ? t ?  

a r e  poss ib l e  f o r  t h e  f i r s t  t i n e . /  
shoyl ]:,arlred o l eva t ion  of alpha-lretoglutaric and pTyruvic a c i d s .  
s i s  alpha-lcetoglutcric a c i d  i n  t h e  blood re;mins c o n s i s t e n t l y  e l eva ted .  
c l i n i c a l  d a t a  a r e  being accunlulated 
r"ollol,led du r ing  E;lucosc arld f r u c t o s e  t o l e r a n c c  t e s t s  i n  va r ious  c l i n i c a l  s i t u a ' ~ i o n s .  

This stucly is d c s i  pled. 

-lo c l a r i f y  v;hether t h e  e l eva ted  phosphatase i n  obs t ruc t ive  jaundice i s  of h e p t i c  
or ex t r ahepa t i c  o r i g i n .  Young ra ts  are  joined i n  p a r a b i o t i c  unioii find t h e  comon 
bi1.e duc t  of 1 i s  l i g a t e d .  The unobstruc-ted b i l i a r y  systerc c l e a r s  t h e  products of 
b i l i a r y  r o t e n t i o n  fronl  bo th  animals. 
obs t ruc t ed  anil,?al can be sh0r.m t o  contain an excess of a l k a l i n e  phosphatase, t h e r e  
v;ould be evidence f o r  t h e  hepa t i c  o r i z i n  of t h e  enzym. 
biopsied and abundant allcrzline phosphatase has  been demonstrated i n  -the obstrilctec! 
l i v e r .  

These a c i d s  represefit  important inter insdiat  ; i n  carbohydrate and 

The i s o l a t e d  ke to  ac id  de r iv -  

Studies  of severe l i v e r  disease cont inue t o  
I n  severe c i r r h o -  

Y o r e  
The carbohydrate internteclintes a r e  being 

1;istochemical Studies  of Liver Alkal ine l%osphatase. -- 

if' under t h e s e  circumstances tlie l i v e r  or' t h e  

To da-te 1 p a i r  has beer! 



h-onsu l f a l c in  IFetabol isn.  Dogs and rats arc  prepared by 1) l i g a t i o n  of t h e  
coririoii b i l e  duc t s .  
r e t e n t i o n  i s  determined by d a i l y  blood samples./ 2 )  t o  determine the e f f e c t s  of 
aiireo~~iyciii on t h e  r m o v a l  of' ZSP by t h e  l i v e r  simultaneous intravenous i n f u s i o n s  
of t hc  m t i b i o t i c  o r e  administered t o  dogs and t h e  LSP e x t r a c t i o n  determined by 
ni inl :pin;  h c p a t i c  2nd Feriphoral  ve in  blood./ 
recovered f r o n  u r i n e  and f eces  o f  normal dogs and those w i t h  o b s t r u c t i v e  jaun- 
d i ce .  

r iot  observed i n  d o p  and r a t s  v i t h  experimental o b s t r u c t i  ; jaundice.  
ol" b l o o i  samples drawn 72 hours a f t e r  i n j e c t i o n  of dye shoued no s i g n i f i c a n t  
concentrat ion 07 SSl' i n  any animals s tud ied .  This sugges ts  t h a t  t hese  aniinals 
handle 1 ? d i f f e r e n t l y  than do humans. b )  An intravenous i n f u s i o n  o f  aureonycin 
l(l00 T ~ S  c;i-vcn i n  10 minutes) had no e f f c c t  on t h e  e x t r a c t i o n  of 3SP by t h e  l i v e r .  
Till.; i s  t o  be expected, s i n c e  the  uptake o f  dye by t h e  l i v e r  i s  no t  c o n t r o l l e d  by 
21' ei izyiat ic  process .  
j t i s  a n t i c i p a t e d  t h a t  i t s  a c t i o n  woulcl be primarily on t h c  exc re t ion  o f  BSP i n t o  
t;hc b i l e ,  inasmuch as t h i s  la t ter  process i s  probably an enzymatic one. c )  Depend- 
i x { >  on t h e  r o u t e  of a d m i n i s t r a t i o n  of 133' i n  dogs. or humans, t h e  percentage of dye 
recovcred i'i-on1 t h o  u r ine  and f e c e s  v a r i c s  considerably.  
tile anovnt Tis-cn i s  recovered a f t e r  intravenous admin i s t r a t ion ,  and 20-30$ i s  re- 
cover& if' i t  i s  given orally. 
ii:wd, 45-55,; of the dye i s  recovercd fol lowing I .V. i n j e c t i o n ,  whereas only I - I 

is found xhen give11 o r a l l y .  
fro11 t h e  f e c e s  of' normal humans vrlien givc:~ o r a l l y  as compared t o  dogs. I n  l i v e r  
iliccrlse, over 55,; o f  dye given i s  found i n  t h e  f e c e s  (50-60;;) and ur ine (243%). 

LISP dye i o  i n j e c t e d  pos tope ra t ive ly  and t h e  du ra t ion  of 

3 )  s t u d i e s  are made of t h o  DSP 

These s t u d i e s  have been extended t o  human s u b j e c t s .  
a)  In c o n t r a s t  t o  t h e  r e s u l t s  i n  humans, prolonged r e t e n t i o n  of  BSP was 

Analysis 

If aurcoqrcin does have a d i r e c t  e f f e c t  on BSP r e t e n t i o n  

I n  normal dogs 5-10,rb of 

In doGs ;;.itli o b s t r u c t i v e  j a m d i c e ,  on t h e  o the r  

A somewhat smaller amount of dye (15425%) i s  recovered 

- . . .  
r 7  F r u c t o s e  ! etabolisn i n  Iiepatic Disease. l'urpose. l o  compare t h e  re la t ive  rates 

--11 

arid cov?leteness  of t h e  u t i l i z a t i o n  of f r u c t o s e  and glucose administered a lone  or  
t;oget;lier a s  i n v e r t  sugar i n  va r ious  s tages  of l i v e r  disease and d i c b e t e s .  i n t r a -  
m x l r u s  i r . fusions of.' ;.lucose and/or f ruc tose  a r e  given a t  0.5 811s per k i l o g - s m  f o r  
30 r i n u t e s  t c  normals and t o  p t i e n t s  with h e p a t i t i s ,  c i r r h o s i s ,  f a t t y  l iver ,  and 
clisbe t.cs = 

~ . s u r s c l  f o r  clucoso IT/ the STeLson mt i iod ,  f r u c t o s e  by t h e  Roe method, inorganic  
~-J?oG~!IoL'~x by- t h e  Fisk@ 2 Zubbnrovr mtl iod,  serum po tas s iun  by t h e  s tandard flame 
p'no?,or;cker kechnj-que , l a c - t i c  a c i d  by the  Sunlmerson inethod, and a lpha -ke tog lu ta r i c  
a::!: .!?y!-wic ac ids  by  papor c h ~ o i ~ a - t ; ~ ~ r n p l ~ . ~ .  S tud ie s  en the eCfects  of constant  
:.I>i1.1:j:1.@11.7 o f  ;;lucose, f r u c t o s e ,  mcl. i n v e r t  s u p -  are al.so i n  progress .  Such tech-  
riqiio:: m e  be ins  appl ied t o  dogs  arid p t i e n t s  w i t h  c i r r h o s i s ,  u s ing  the h e p a t i c  
m i l ?  cnt!ici:ori za-Li or! teciiniqu'2's t o  obtain hepa t i c  v e i n  blood. 

h?.vTn;; l i v c r  d i sease  or diabetos  . Koriiial s tandards f o r  glucose,  f r u c t o s e ,  and 
int;crmediary me tabo l i t e s  have beon determined. 
clrrl1osi.s o r  t h c  l i v e r  shov normal f r u c t o s e  u t i l i z a t i o n  i n  t h o  presence of abnormal 
gl.ucoc,e t o l e r a n c e .  
sli;ht;l>r delayed. i n  the presence of markedly al-terod glucose u t i l i z a t i o n .  
blood love lc  of rmtabol ic  i n t e rmed ia t e s  are  much higher  i n  normals and i n  p a t i e n t s  

n&mi n i  strati 011 

T h i s  st.udy i n  nccossnry t o  a i d  i n  t h e  i n t e r p r e t a t i o n  -- of the h i s tochemis t ry  of 
l - w x ~ i  l i v e r s  a rd  t o  p e n f i t  t h e  s e l e c t i o n  of appropr i a t e  s t a i n s T G d d i t i o n  Lo 

" 

hman biopsy m a t e r i a l ,  animals w i l l  he subjected t o  a var ie ty  of hepatotoxins  2.1:. 
rmtrophic diets , and s u r g i c a l  procedures. 
XCS;: avai1a.bl.e : a l k a l i n e  phosphatase, e s t e r a s e ,  l ipase,  and dosoxyribom:cl y .  : I ,::I.\:. . 

Zlood s m n p l c s  drwm a t  frequent  i n t e r v a l s  over G 2-hour perioci arc 

. r,  . 

C>.-ci. 100 carbohydrato t o l e r a n c e  .tests havc beer! done i n  n o n m l s  o r  i n  p a t i e n t s  

Pa.t ients w i t h  acu te  h e p a t i t i s  and 

I n  d i abe te s  n e l l i t u s ,  f r u c t o s e  u t i l i z a t i o n  appears t o  be only 
The 

..r; :._ L' ( ~ 1  l i v e r  d.iseasn and diabetes f o l l c m i n g  f r u c t o s e  than  f ollovchg glucose 

AFIP i s  c o l l a b o r a t i n g .  These steins ?Y<' 
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I n  t h e  near f u t u r e  t h e s e  w i l l  be : sulf 'hydril  group, c h o l i n e s t e r a s e ,  
hyaluronidase,  r i bonuc le i c  a c i d ,  and a c i d  phosphatase. 

bel ieved t h e y  are ready t o  be app l i ed  t o  s e l s c t e d  human l iver  biopsy specimens. 
AFII-' has improved the q u a l i t y  of s eve ra l  of t h e i r  s ta ins  and it i s  

T)r. Ld'atson. C l i n i c a l  s t u d i e s  o f  the the rapy  of chronic li-"-cr d i sease  vrith 
r e f e r G c e  t o  porphyrin rnetabolism are cont inuing.  
phospllate, co-carboxylase, nicotinamide, c r y s t a l l i n e  U12, and. combi>~at ions;  o f  
l ipo-adrenal  e x t r a c t ,  and of t e s t o s t e r o n e  propionate i n d i v i d u a l l y ]  , i Y h a v e  

on u r i n a r y  coproporphyrin exc re t ion  or on o the r  d i s tu rbed  l iver  func t ion  t e s t s .  
l h e r e  has been no s i g n i f i c a n t  evidence of b e n e f i t ,  b u t  t h e  s t u d i e s  a r e  no t  c o p  
p l e t e .  Thore i.: sonc evidence t h a t  a combination of substances needed f o r  c e l -  
l u l a r  inetabolitn., t o e e  -3r w i t h  aureonycin, nay lie t r u l y  b e n e f i c i a l  i n  severe 
h e p a t i c  i n s u f f i c i e n c y ,  , i t h  or without  corria. 

h r t h e r  i n f  orrnati on is being accu1:ulnted on porphyrin metabolism i n  l i v e r  
d i sease  and jaundice.  it has been e s t ab l i shed  t h a t  normal serum does n o t  con- 
t n i n  any coproporphyrin. I n  accordance with r e p o r t s  of van den Uergh, s i g n i f i -  
cant  amounts are o f t en  encountered i n  p a t i e n t s  with jaundice or  l i v e r  d i sease .  
Z c s u l t s  licrc are inconiLusive as y e t  as t o  ivhether t h e r e  i s  any s i g n i f i c a n t l y  
g rea t e r  i n c r e a s e  i n  pa d e n t s  with parenchymal l i v e r  d i s e a s e  and wi th  ex t r a -  
h e p a t i c  b i l i a ry  obs t ruc t ion .  Other quest ions a re :  t h e  frequency and e x t c n t  of 
i nc reases  or" t h e  serum coproporphyrin i n  l i v e r  d i :  - i s 0  without  jaundice./  

S tud ie s  w i t h  !iiss Hawkinson have confirmed f l y  t h e  prel iminary r e p o r t  
t h a t  porphobilinogen i s  separable  f r o m  a uroporph i n  chromogen which does not  
give t h e  E h r l i c h  aldehyde r e a c t i o n .  
phobilinogen on h e a t i n g  does not y i e l d  porphyrin, bu t  only undergoes change t o  
t h e  da rk  brovm pigment porphobi l in .  
cance; it now appears l i k e l y  t h a t  porphobilinogen i s  f a b r i c a t e d  i n  
r a t h e r  than i n  the bone marrow. Studies  w i t h  D r .  & h i d ,  supported 
AEC, i n  cases  of porphyria o f  t h e  i n t e r x i i t t e n t  acu te ,  o r  o f  t h e  mix 
shovred t h a t  t h e  l i v e r  contains  r e l a t i v e l y  l a r g e  amounts of porphyrin while  t h e  
concentrat ion i n  t h e  bone marrovi i s  normal. This vms p a r t i c u l a r l y  stril5nC; i n  
cases  o f  t h e  mixed type i n  which l iver  h n c t i o n a l  impairment i s  most o f t e n  
seen. 

11 paper t o  appear i n  August, Journal  of Lciboratory and C l i n i c a l  I.'edicine, 
desc r ibes  work i n  which t h e  f r a c t i o n a l  serum b i l i r u b i n  has  been s t u d i e d  in-ten- 
s ively w i t h  r e fe rence  t o  t h e  c l i n i c a l  value of t h e  prompt d i r e c t  r e a c t i n g  Oi- 
l-minute f r a c t i o n .  This vrorlr: has f u l l y  confirned and exteiided our previous 
observat ion of u se fu lness  of determining t h i s  f r a c t i o n ,  but has no t  t h r o w  
any a d d i t i o n a l  li&t on i t s  fundamental s i g n i f i c a n c e .  

Information thus  
far obtained i n d i c a t c s  t h a t  a l l  or n e a r l y  a l l o T F h e - l e v o r o t a t o r y  s t e r c o b i l i n  
i s  e x t r a c t e d  by potroleum nther  from t h e  primnry f e r r o u s  hydroxide f i l t r a t e  
(a f te r  a c i d i f i c a t i o n )  i n  tA-C qu' , l t i ta t ivc procedure, but - that  e t h y l  a c e t a t e  
e:i tracts a f u r t h e r  u r o b i l i n o i d  pigncnt which i p  dex t ro ro tn to ry .  This s tudy 
does not  y e t  permit any d e f i n i t e  conclusion, b t it appears t o  be  of consid- 
e r a b l e  importance. The a p p l i c a t i o n  of a v o r y  , o n s i t i v e  microf luorospcctro-  
photometer t o  tho problem of l i v c r  cytochemistry i s  being i n v e s t i g a t e d  w i t h  
Dr Schwar t z and o t h e r s  . 

C a l i b r a t i m  curves vrcre prepared t o  
p c r r i t  i n t e r p r e t a t i o n  of t h e  recorded spectrz. axd t o  dctermine t h e  degrcc of 
r e so lu t io l ?  -obtainable.  
i n t e n s e  and uniform i l l u m i n a t i o n  of' t h e  rnicroscopic f i e l d .  

Studies  w i t h  r i b o f l a v i n  

been c a r r i e d  out i n  mi e f f o r t  t o  determine whether t h e y  have any ~ , . a r p  J e f f e c t  
I O  

Once separated from t h i s  chromogen, por- 

These r e s u l t s  have considerable  signifi- 

- 

I__- 

The d e x t r o r o t a t o r y  u r o b i l i n  o f  t h e  f eces and u r i n e .  _- --I- 

Instrument Development ( i n  b r i e f )  : 

R new larap housing has been dosigned t o  pcrr!!it ,.Lore 
' 
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I:onochromator. A Bausch and Lomb monochromator borrowed from t h e  Department 

h u n i t  designed f o r  t h e  l i q u i d  a i r  coo l ing  of t i s s u e  
of Chemistry i s  be ing  used t o  pcrmit s e l e c t i o n  of s p e c i f i c  wave l eng ths  f o r  
c x c i t a t i o n  of f luorescence.  
s ec t ions  and sinall volumes of s o l u t i o n  i s  near ing completion. Del ivery i s  
vraitcd on an extremely s e n s i t i v e  photomult ipl ier  tube manufactured i n  England 
:hich i s  expscted w i l l  permit a considerable  inc roase  i n  s e n s i t i v i t y  over t h e  
? r e s e n t  11'-21 tube 

s t i t u t e d  f o r  our former mechanically coupled gear t r a i n  r e v e r s i n g  c lu t ch .  A 
v e r t i c a l  i l l u m i n a t i o n  microscope (me ta l lu rg ica l  microscope) has been found t o  
o f f e r  many advantages over t h d  usual  type of microscope and w i l l  be used f o r  
o o s t  f u t u r e  f luorescence microscopy s t u d i e s .  
has been completed. 

induced l i v e r  n e c r o s i s  i n  r a t s  w i t h  r e fe rence  t o  poss ib l e  p r o t e c t i v e  substances 
and t h e  production of pos tnec ro t i c  s c a r r i n g ;  2)  a t tempts  t o  adapt  t h e  virus  of 
human h e p a t i t i s  t o  a n  experimental  animal. 

A l i q u i d  polyamine methylene r e s i n  vrith s i l i ca tes  ("Resion'') was 
added t o  t h e  d a i l y  r a t i o n  ofanimals r ece iv ing  a necrogenic d i e t .  The average 
su rv iva l  f o r  both t h e  c o n t r o l  animals (11) and t h e  t r e a t e d  group (8 )  was  38 days. 
'dchen repeated i n  17 t r e a t e d  and 1 7  con t ro l  animals, t h e  average s u r v i v a l  time 
was 3 6 , 5  and 41.5 days,  r e spec t ive ly .  
i n  a d a i l y  dose of 1 cc. ,  does not inf luence t h e  course of d i e t a r y  l i v e r  necrosis . /  

genic yeas t  d i e t .  
peri'ormed on each. 
i n t e r m i t t e n t  b i l i r u b i n u r i a  f o r  5 t o  32 clays p r i o r  t o  death.  
g r o s s  evidence of pos tnec ro t i c  s c a r r i n g .  I t  appears t h a t  l i ve r  nec ros i s ,  under 
c u r r e n t  cond i t ions  of production, i s  no t  uniformly f a t a l  w i t h  the  1st  a t t a c k .  
The a b i l i t y  t o  d e t e c t  such a t t a c k s  permits a s tudy  of var ious t h e r a p e u t i c  agents  
as well as of t h e  n a t u r a l  course of experimentally-induced c o a r s e l y  nodular 
c i r r h o s i s ,  

i s b e r i n g  co r t i sone  p r i o r  t o  i n f e c t i o n ,  while  unsuccessful  t o  da t e ,  a r e  con t in -  
uing.  R ~ t s  7 t o  14 days of age v;ere given 5 mg of co r t i sone ,  followed i n  48 
hours by a. similar dose.  I n f e c t i v e  serum was i n j e c t e d  i n t r a p e r i t o n e a l l y  a t  t h a t  
time. A t  21 t o  28 days of age t h e  animals were placed on a y e a s t  d i e t  f o r t i f i e d  
w i t h  t h e  m i n i m u m  amount of c y s t i n e  and tocopherol necessary t o  prevent spon- 
tenecus n e c r o s i s  of t h o  l i v e r .  Observations have included u r i n e  t e s t s  f o r  b i l i -  
rubin and t h e  h l s to loGic  examination of t h e  l i v c r  on animals s a c r i f i c e d  a t  
i n t e r v a l s ,  A l l  r e s u l t s  t o  da t e  have been negat ive;  i n v e s t i g a t i o n s ,  i nc lud ing  
a t t c n p t s  e t  s e r i a l  passage, are continuing. 

Blood= and Feces," and "An Improved Method f o r  the D e t e m i n a t i o n  of 

J o  Lab, & Clin .  Med., 37:831-859, June 1951, 

of Experimental Dietnry In ju ry  of t h e  L i v e r s  Trans, Assn. h e r .  w., 64: 
289, 1951. 

cance of" t he  One-minute and T o t a l  Serum B i l i r u b i n  Determinations," J. Lab. & - Clin.  1%. , 38:446-468 Yspt., 1951. 

_I 

- 

Xecording Tilec,ianism. A selsyn rerrote-control d r i v e  assembly i s  being sub- 

A Glick t y p e  f r e e z i n g  drying un i t  

Experimental s t u d i e s  under D r .  Boffbauer d e a l t  w i t h  2 problems: 1) d i e t a r y -  

1) (a) 

Conclusion: the a d d i t i o n  of th i s  agent ,  

(b) A group of 36 mnle r a t s  weighing 50 grams were placed on t h e  necro- 
S t a r t i n g  on t h e  20th day, d a i l y  u r i n e  b i l i r u b i n  t e s t s  were 

The animals survived from 27 t o  71 days; 11 animals exh ib i t ed  
Ten of these showed 

2 )  Attempts t o  adapt t h e  v i r u s  of h e p a t i t i s  t o  hamsters and r a t s  by admin- 

Reports. lrlatson e t  a l .  : "Porphyrin Chromogens o r  Prscursora i n  Urine, 

Urinary Coproporphyrin and an Evaluation of Factor8 inf luencing t h e  Analyaia, I1 

- - -- - 
Gyorgy ,  Stokes, a s  Goldb la t t ;  "Antimicrobial Agents i n  the Prevention 

--- - 
Zieve. .and Wataon: "Normal and Abnormal Variat ion8 and C l i n i c a l  S i g n i f i -  

92 
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SCCVRITY CLASSIPICAEIOY 
Highland Iiospi t a l  

i 
21.BRIEP OF PUOJBCT AND OBJBCTIOB 

11: 1) il'urtlier s t u d i e s  of t he  na tu re  of t h e  netabolic 
s wi th  i d i o p a t h i c  hypoproLciriemia, u s ing  Ss5 ls 'tel eLi 
a l u n t i o n  of t h e  met:ibolisin of inorgarlic su1fa:l;a !\11.31r1:: >> I .  

l abe led  s u l f a t e )  i n  liman s u b j e c t s , /  
d e f e c t  i n  a p a t i e n t  w i t h  l o n p s t y d i n c ;  c y s t i n u r i a .  
use of S 3 5  l abe led  methionine, SJJ  l abe led  c y s t i n e  technique,  ard 1:-!i.ci-cjtiinlc.~-i:- 
assay of c y s t i n e  and methionine. Liork w i t h  Or Harold Tarver has inc luded  :,hi: 
q u a n t i t a t i v e  md q u a l i t a t i v e  deterrnination of Eult-iple amino a c i ? s  i.ri t h e  
iir'iiie, and has s h a m  tho presence o f  l a r g e  amounts of araioo a c i d s ,  ot;!it.r tlia>; 
c y s t i n e ,  i n  t h g  ur ine. /  4) The use of ACT!! as an index of t h e  r a i o  OS - ~ o r r n d  
hea l ing .  

i n  expe r inen ta l  wounds i n  ra ts  w i t h  any technique s o  f a r  used has i j een  t o o  li)?.s 
t o  perinit of evaluat ion. /  2 )   he rate of upta1:e i n  r a t s  receivin:: 235 ~ n ~ e l c c i  
methionine.  i s  v e r y  s i g n i f i c a n t l y  higher i n  experimental wounds as corzpareci to 
clrens of norrrial sk in .  This technique i s  i n  rocess  or' staridardizatioi;.  

r a t e  of wound hea l ing ,  and d e t e r n i n a t i o n  of t h e  e f f e c t  of va r ious  a g e n t s  :id-- 
min i s t e red  sys t emica l ly  and l o c a l l y  upon t h e  r a t e  of uound !iealin,i; usin: 
t h e  technique above noted. 
hormones, c o r t i s o n e - l i k e  ad rena l  s t e r o i d s ,  and c e r t a i n  d i e t a r y  f a c t o r s .  

This p r o j e c t  assigned new number - 6-60-11-17 - on 8 October 1951.  

3 )  Evaluation cf t h e  2, 'r ota-in ~:.c~k,s.bcli~; 
This laborntoi-27 I.ic.s :r~.acie 

Two conclusions a re  drawn: 1) The uptake of S S 5  l abe led  inoi*gcriii.c sl:.i f - t e  

Plans include s t anda rd iza t ion  o f  t h e  S3' method f o r  eval i ia t ion of t h ~ :  

Among t h e s e  agents  w i l l  be anabol ic  s t e r o i d  

11 
I x .  I I .  IC. I IC h P. 
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8. COGNIZANT AGENCY 

31.BRIEP OF PROJBCT AND OBJBCTKQ 

'ace study has 5ee:i reached, A n  eviderit s i m i l a r i t y  of  f a c i d l  chciracterGi s t i c s ,  
ug'estive of type forms, has been reco&zed, 'l'he fora aiid r e l a t i o n  of p i l a t e ,  
,ongue, and l i p  s t r u c t u r e s  bear note ./ i'e;nporoma:ldibulcir J o i n t  JJi s t u r s m c e s  
,newly i n i  t f a t e d  9 r o j e c t ) .  Cephalometric procedures have b5er. e.:l:Aia:irred i r l  the 
~ e a t l n e n t  of  t h e s e  c a s e s ,  h e r  36 cases have been arialy7,ed a:ia tr.eat.!iw!t Carrie 
)u t  o r  recomnended, Evnluatiotl will f o l l o w , /  C le f t  &da te  C l i n i c  S t u d i e s  (ne;,) 
till cover  1 )  tinie and method of t reatment ,  2)ure 3f sur , , ical  repairs ,  3 )  

-I_-_I--_ ---I - 

__-__I ---___ 



6 -63 -3 1-6 
iiiv!S~X - b e n t a l  Car ies .  brivirm!nental i ' a c to r s  In f luenc ing  iicido-wlesi = i n  ihc: 

Ciral L a v i t v  a n d  i n  the Carious L c p i m o  k t e m i n a t i o n  of t h e  r e s p i r a t i o n  rate of 
the s a l i v a  ol' ca r i  -?s-ru?ce;itj.bLL: and c a r i f s - , f r c e  i n d i v i d u a l s  has been attempted i n  
3r3er t 3  c3rw.I .ak t h i s  actio:] with f reedon frm a r  s u s c e p t i b i l i t y  t o  cap ie s .  T:, 

hai:e azcii:nulatcl-:l t o  j x r 7 i j - t  -Jaliu c:o::cluzio:-ls. S tud ie s  ha,ve a l s o  Seen =lade of  t h e  re- 
l z t i o n s h i p  2f Lhe r a t e  oi' i*e?pi.ration 3f s a l i v a  and its aci+-producing capac i ty  i n  
the  oresence of vari .uuc carbohydrates,  They ind ica t ed  t h a t  t h e  o r a l  b a c t e r t a l  f l o r a  
?i*o;:Iuce a s  rmch a c j d  Trm ?olycacchari:ies a s  from the s i .npler  sugars.  A d i r e c t  cor- 
r e l a  ti.32 e x i  c t s  & !,i,een r e s p i r a t i o n  ra te  and the acid-producini: ca?ac i ty  of s a l i v a  ./ 

--- ___ ------- I___ ------ ----.--o-L'- -_  
--.-_-- 2- ------l_l__I-__-_ 

viciua1.c have beer1 tesI,ed and t h i s  v r i l L  c o n t i m e  u n t i l  s u f f i c i e n t  da t a  

- 
Chenical Coma3.r i l ix  31' the O r p r ~ i c  i i 'atr ices of Dentine and Enamel-. A micro and u l t r a -  
n i c r o  iijehifahl metho.,' I'(:L* th~= E:$tii:iation gf n i t rogen  has been s e t  up, The e f f e c t s  of 
---I_---.- - -_-__ --- ---.--- ----.----- 

various DufCeretl 8 c j . 5 ~  OYI the nitxoceln, phoyphorus, and calcium con ten t  of s e c t i o n s  
z$ oent:.;e, kihich have 31- h;+ve n o t  been t r e a t e d  w i t h  v a r i c n x  f l u o r i d e s ,  a r e  being 
nt;ii!.i cr! II h se rip.: gf 21 
ic ixatrj > o.f t.sot,h s t ruc tu re  :I;?VFI been subjected t o  y r t i t i o r i  chronatodraphy under 
;.nryin,; ca!lditi.mc i n  or:ier. t o  have a kr~cwn rt>ferci!ce f o r  f u t u r e  v n r k .  'Tooth FampLes 
a r e  !xi::, prv?arp:j f o r  r1:idrolysis a f t e r  fihich they n i l 1  be subjected t3 g a r t i t i m  

turally occurring ani20 a c j  d s  thought pre.ient i n  the  orgain- 

2 OR . ._ 
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O r .  Avery, bevelopmerlt arid Growth of the &fuman Tooth. The 1st 3-,11ci:th period 
was devoted t o  c o l l e c t i o n  and pre3arat ion of h i s t o l o g i c  m a t e r i a l .  Specinens .sin- 
ed have been f ixed,  embedded, and soae sectioned, mounted, and s t a i n e d , /  ;.lany of 
t he  liman embryos have been weighed, nieasured, and f ixed.  fc l a r g e  n m b e r  of ;i6 
embryos zcquired from a slaughter-house have been measured and i ieilhed, f i  Led, 2nd 
eabedded and marly a l r e a d y  have been cect,iorlerl. fi !wr i e s  oi r a t  eabryos 11sve a l -  
ready been sect ioned and ? repa ra t ion  o f  l ch, amphi b i an ,  and r e p t i l i a n  m a t c r i a l  i c  
i n  progress , /  A l l  embryo jaws are being : ? ? r i a l l y  sectioried and recon.truc5ion 31' 
t he  developing t e e t h  made. As conplete a c o l l e c t i o n  of each brGUp a s  ao.csj ble i 9 
bein& prepared. Any embryo shmirl(; evi3ence of dehydration, a u t o l y s i s ,  31- gtti;?a,?:d 
i n  ariy way i s  being discarded,  
the :nost r e c e n t  r e l i a b l e  sources t o  &n ages of m a t e r i a l , /  I t  i s  hogeci t h a t  th fs  
p r o j e c t  \-+ill e s t a b l i  si! an accu ra t e  ba3e l i r e  or' ri3rrnal developrxnt of rlbm:I 

t oo th  which can be u t i l i ~ e d  i n  determi rij ng dev ia t ions  f rog  the noimal p a t t s r n .  'Thc 
co:aparativc s tudy c r i  l ess  coai?lex 2' 1 2 "  1 m e r  anir.ial: dll proba b i y  rc t e a l  
o t h e r  ar:sv"ers relat,ed t o  t!ie huuari _I 

-- ---------*- --...---- --_ -_-_ -__- - 

A l l  weight and l enb th  averades a r e  c o r r e l a t e 3  v b i t h  

i3ro Boyd, Trciunatic and Chemical irri-Larit,s an 'feeth. 'I'his i ' i r z t  r epor t  s ixce  i P- .- __- -.___.-____-___ _ ^ _ _  ~ _ _  - 
i t i a t i o n  of t n e  p r o j e c t  1 A p r i l  s ta tes  t h a t  c a v i - t i e s  have 5eec 2 r e p r e t l  i L t h  the 
bur and a i r b r a s i v e  technique i n  5 hurnari t e e t h  and iil 1s dogs' t e e t h ,  Histologic  scv- 
t i o n s  have been made and f o r  sone s e c t i o n s  the e f f e c t  o f  1,he ope ra t ive  arocetiurc..: 
on the t o o t h  has been evaluated,  'The c a v i t i e s  prepared were e i t h e r  shallow o r  so 
deep t h a t  ~ u l p  exposure occurred,/ I n  s h a l l s v  caviLies  enmgh d e n t i c  was l e f t  oe- 
t;teen t h e  cavit,y f l o o r  anci the gulp EO t h z t t  :IO n iFtoloLic evioerice of . in jury  vias 
observed within the pulp, re&irdlese o i  the Li l l i r ig  m a t e r i a l  uced, These nat,eriaiE 
have beel, used; amaldain, s i l i c a t e  ce:iiefit, self-curin;; a c r y l i c  resj n, and c r o w  an3 
bridge ceme:it. ln most cases  enough i r r i t a t i o l ?  occurred t o  s t imulate  Lhe .~.'~IT,z+' Ul or: 
of an e x t r a  th i ckness  of secondary dent in  i n  t h e  areas  of t h e  pulp chamber iva11 
subtended by t he  c a v i t y  piiepaetio:i , /  All p u . 1 ~  exposures were imaediately c a i ~ p i !  
w i th  CaiOH)?. Dio inf lamnat ion of the pulp vta:j v i d b l e  i n  these cases ,  whether cx- 
posure had been made with a s t e e i  bur  c r  airbr.a:::i.ve ma te r ih l ,  sihere t h e  -2I.p wac: ex- 
posed with a i r b m s i v e  n a t e r i a l ,  par t i t : les  01' 'die a1ur;Lnu.n o r i i e s  w r e  \ i : ible i n  
t h e p l p  t i s s u e s ,  There was no  v i s i b l e  reactis: i  on the p a r t  o f  the pulp t o  these 
p a r t i c l e s . /  Itfore c a v i t y  preparatioris a r e  t o  be made i t 1  dogss  and h u m n s '  t e e t h ,  
An attempt w i l l .  be made t o  form deeper cavjLic:~ j u s t  s h o r t  of pul;; exposures t o  
determine whether. o r  iiot t h e  pu lp  w i l l  shwi cha;ige:? a s  t h e  r e s u l t  of severe i n j u r y  
arid use of f i l l i r q  n a t e r i a l s .  

3r, Day, The E s s e n t i a l i t y  of Flucwine i n  h u t r i t i o n .  iu::rk re11 i n t o  3 cake- 
goriGXJ-ccontinuation of Dtxervations mi the repro:iuctive success  ol" r a t s  o r~  t h e  
extremely f luo r ine -de f i c i en t  d i e t  a s  coiiipared u i t h  c o n t r o l s  Liven tlie sane ? i e t  ani! 
a small  amount of sodiuii f l u o r i d e ;  2 )  coiit;inuation of stuciies on t h e  ~ r o ~ ~ ; r t h  raLe  3f 
r a t s  born from no the r s  x i  the extremely- fluorine-defi  c i e n t  d i e t .  iTherie a n i n a l s  
coritinue t o  grow less r a p i d l y  than l i t t e r  n a t e s  given the sane d i e t  p l u s  a i'luoric'e 
supplement. 13) Spec ia l  a t t e n t i o n  has been devoted t o  t h e  ; ) reparat ion of cxgerjnient. 
a 1  d i e t a r y  conponents exceediiigly low i n  f l u w i n e  
f Future . Inves t ida t ions  w i l l  c0nti:iue on t h e  r e l a t i o n s h i p  b e t w e n  f l u o r i n e  i:1 

bor!es and Lhe re?is. tance of the bones t o  f r a c t u r e .  
i)ro Ido B, h i g e l .  C;han,es i n  t h e  - ground substance ~f the  o r a l  t i s s u e 5  i : ~  ghys- 

i o l o g i c  and p a t h d o g i c  --- s t a t e s .  i3d A p r i l  - 31 July- l is l )  The ef;'ecL--zf horiTlorl&s 3:) 

connective - t i s  sue s i s be k id  irrve s t i g a  t e d  e l e c t  rochemi c a l  iy i n  c o l l a  bora ti on wi t h  
Drs, Joseph and Catchpole, Estrogenic  and gonadotrophic hormones are  being used 
i n  a s t u d y  on the sex s k i n  of t h e  monkey. These fundamental s t u d i e s  should f o r 3  a 
b a s i s  f o r  i n t e r p r e t i n g  changes i n  g i n g i v a l  t i s s u e s  under endocrine inf luence.  This 
work appears t o  have important imp l i ca t ions  i n  e l e c t r o l y t e  metabolism./ Quant i  ta- 
t,ive determinat ions of t h e  water-soluble mucoproteins of the g i n g i v a l  connective 
t i s s u e  i n  con junc t ion  w i t h  h i s tochen ica l  s t u d i e s  a r e  cont inuing.  Coapletj  on de- 

___.___------- -.--- 

Tie reserve bias auginen-tcd. 
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?ends upon gatherin,: s t a t i s t i c a l l y  adequaLe nmtbers of specimens./ As t o  t h e  
Ei'l'ects of co r t i sone  3n bone, e a r l y  r e s u l t s  i n d i c a t e  increased bone d e n s i t y  i n  
the primary spongiosa, ref lect in , :  e i t h e r  increased syn thes i s  of ground sub- 
s tance o r  riiiniriished l y s i s  of bone, o r  b o t h .  Osteocytes and o s t e o b l a s t s  re- 
f l e c t  t hc  c h a r a c t e r i s t i c  gluconeogenesis due t,o cor t i sone .  The blood mucro- 
protein l s e l s  i n  these a n i n a l s  a r e  e levated.  I n t e g r a t e d  i n t r e p r e t a t i o n  of 
t h e s e  f indings awaits f u r t h e r  work./ D r ,  AkarnineDs s t u d i e e  on c a r t i l a g e  t r ans -  
p l a n t s  a r e  nearin,; c o a p l e t i m ,  

Q u a r t e r l y  r e p o r t  rendered 31 October: A paper e n t i t l e d  "Electrochemical 
Assay of iielaxiritt is being prepared i n  co l l abora t ion  w i t h  Drs, Joseph and 
Catchpole. I t  has n m  been shonn that a l i n e a r  r e l a t i o n  ex is t s  between the  
l o g  dose of r e l ax in  and the  sodium d i l u t i o n  p o t e n t i a l ,  i. e .  the  degree of 
d e a y m e r i z a t i o n  of the ground substance i s  proporti.ona1 t o  t h e  logari thm 
of the dose of t h e  hormone, ThIs r e l a t i o n  proves u s e f u l  i n  developing a new 
and ob jec t ive  method of assaying the hc?rmone and may have merit i n  t h e  a s s a y  
of other  horrnories a c t i n g  on connective t i s sue . /  Determination of  soluble  nuc3- 
3rptcj.ris i n  normal and a b n o m a I  g&ival t i s s u e  w i l l  soon be concluded,/ Ef1'- 
f e c t  of Cortisoi;e x i  3o:ie, Shori.-t,erm experiment (5  Ng/day f o r  3 days) i n d i -  
.:  id< c a t e e  a stim!ilatvinc; e f f e c t  x i t h  increased i n t r a c e l l u l a r  glycoprotein (bone 
[)remrsor':) and glycogen j.ri t h e  :)Ft,eobl.asts and osteocytes .  
er'.i.ment.s tbeycnd 10 d3.ye j  s h m  a i-~.versa.l  of t h i s  e f f e c t  with i n h i b i t i o n  of 
b o r ~  format im .,/ i:ffect,s of sme  hornones 311 the electrochemical  s t a t e  of skin.  
wltered electrochemIcz1 .st,at,e.c; chz..racterized by a change i n  &tion s e l e c t i v i t y ,  
especia1J.y with referericc t o  sodium and  potassium a r e  being produced i n  monkey 
:kin v J i t n  scx h o r n c w s  arid i n  r a t  sk in  with co r t i sone .  I t  i s  planned t o  screen 
a number of  s t e m i d  Pubziwices, using va r ious  sk ins  as tes t  t i s sues . /  S tud ie s  
on u r i r i a T  :nu.coprotein. Since t h e  recei-!t,ly dernmstrated u r i n a r y  mucoprotein may 
r e f l e c t  the con:1ective t i s s u e  s t a t e ,  exc re t ion  of t h i s  mucoprotein i s  being 
s tudied i n  a riumber of cat-dit ioris Rhere connective t i s s u e  i s  undergoing change, 
a ?  follc-tving parathyroid iiornorie i n j e c t i o n  and i n  scurvy. 

----- 
. ...----l----_ll__l --__I- 

---I- - - --.__ -_ 
Longer-term exp- 

--...--_-------I__ 

---I_-_ - ------.- -. 

I t  i s  pla:ined t o  c m p l e t e  t.hc? s tudy  3f water-soluble nucoprotein i n  norinal 
:1 i . I i f ' l aK@(i  ~ i : i g i ~ a l  t i s s u e s ,  1.t has been i i idicated t h a t  inflamed t i s s u e s  con- 

~ t i n  appreciably drea+,er quan ttLies of water-so:l.uble mucoprotein than h e a l t h y  
'oi:;:;ues L,/ tl'urt;her invest,igat.io:iF or! t h e  phyaiochemical p r o p e r t i e s  of connective 
ti.ssue a re  planned, i nc lud ing  d i f fuc ion  p o t e n t i a l s  i n  t h e  sex skin of  t h e  monkey 
a n d  i n  o ther  ekir i  g i t e s  i n  o t h e r  spec ie s ,  Prel iminary da t a  show these p o t e n t i a l s  
&re m.=2ifie(l by estrc,;en and F;3rtadot,ropiris./ Other s t u d i e s  w i l l  be:, t he  i n f l u -  
ence of St91-3j.d honno!ies cuch as c o r t i s m e  and compound F, using t h i s  approach, 
Supplcrneritary data  w j . 1 1  be pr.ovi:le:j by hj stochernical s t u d i e s  of t he  ground sub- 
s t ance ,  Barly recult,,: ;)rcvide su7nor.t f 'or the concept of t h e  s e l e c t i v e  Tnteract-  
ion betvieen &round substance and c e r t a i n  e l e c t r o l y t e s ,  no tab ly  Na and K. These 
tes ts  a r e  summarized i n  "Llectrochenical  s ta te  of Symphyseal Connective Tissue 
uxkr Hormonal Inf luence" : Liquid j u m t i o n  p o t e n t i a l s  were determined i n  t h e  pub- 
t c  symphyses of fena le  Guinea p igs  i n  s e v e r a l  ca t egor i e s :  normal; c a s t r a t e ;  
c% s t ra t e  , e s t rogen -.p r.5 ne d ; s3me, with add i t ion  of r e  laxiri ; pos t - re  l ax in ;  pre  g- 
ria.::cy; a:id p o s t p a r t u r i t i o n  o The lst, 3 groups showed i r l  general  t i g h t ,  unrelaxed 
symphyses, which ~ a v s  NaCl d i l u t i o n  p o t e n t i a l s  i n d i c a t i v e  of t h e  presence of 
high d e n s i t i e s  of inmobile, n e g a t i v e l y  charged agGregates. The l a s t  4 groups 
showed g r e a t e r  o r  l e s?  degrees of rela,,.itiori and d i l u t i o n  p o t e n t i a l s  f o r  t h e s e  
s p p h y s e s  ir idicated lower d e n z i t i e s  ;.f innobi le  cha.rges, I n  highly relaxed 
s t a t e s ,  d i lu t io i i  p o t e n t i a l s  approached l i n i t i n g  va lues  c a l c u l a t e a  f o r  aqueous 
s a l t  junct ions. /  Similar e f f e c t s  w e  found f o r  s u b s t i t u t i o n  p o t e n t i a l s ,  using 
pot.a* Tiurn, l i thium, c a l c i u n ,  an3 magnesium ions.  
b i  l i t i e s  of  t hese  i o n s  apprmched aqueous values.  I n  t i g h t  symphyses, s e l e c t -  
i v e  e f f e c t s ,  r e l a t e d  t o  t h e  presence of f ixed charges, were noted. F'otassiurn 

I n  relaxed symphyses t h e  mo- 
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p a t i e n t s  w i l l  range f r o a  1 day t o  8 months. 
prol;ress./ Also being examined a r e  h i s t o l o g i c  changes i n  t h e  dent in  and pul? 
01 molar:.. in white r a t s  a f t e r  prepara t ion  of c a v i t i e s  of v a r y h g  depths,  i n -  
cluding, .,uLp exposures and the  insertio::  of 5' $ and 2.53; paraformaldehyde./ 
Under TLJ i s  development of s tandard  methods of cavity p repa ra t ion  i n  t h e  
t e e t h  of rats as a conTnon base l i n e  f o r  subsequent comparisons of t h e  e f f e c t s  
of d i f f e r e n t  chemical or phys ica l  s t i m u l i  and d i f f e r e n t  pe r iods  of su rv iva l .  

Dr. Yleinman. Cytologic s t u d i e s  of t h e  oral  e p i t h e l k  i n  regenera t ion  and 
i n  b z i p  and rmliknant  tumors.I1 The main purpose i s  t o  f i n d  h is tochemica l  
and c y t o l o g i c  methods by which benign growths can be d i s t ingu i shed  from malig- 
n a n t  grmrths. :I . o r i  published h i s  pre l iminary  observa t ions  t h a t  l a r g e  a- 
mounts of t h e  -lzyne, phosphamidase, can be demonshated i n  malignant tumors 
of d i f f e r e n t  Linds, n h e r e a s ' t h e  enzyme i s  absent  from t h e  normal t i s s u e s  of 
o r i g i n  of t h e s e  tumors and from benigli tumors. 

The problem i s  a t t a c k e d  by: 1) StaLldardlzation of t he  method f o r  demonstra- 
t i n 2  phosphamidase; 2 )  a p p l i c a t i o n  of t h e  method t o  a s tudy  of t h e  d i s t r i b u t i o n  
of phosphalnidase i n  implanted tumors; 3 )  i n  exper imenta l ly  produced tumors; and 
4) i n  spontaneous dral  t m o r s .  During t h i s  qua r t e r :  1) Standard iza t ion  of M- 
mori I S  mzthod f o r  phosphamidase determinat ion had been completed. 2)  The phos- 
phamidase conten t  of t r a n s p l a n t e d  tumors in mice has  been descr ibed.  It has 
f u r t h e r  been shown t h a t  ai:,?st of growth of t r ansp lan ted  tumors by guanozolo 
(bazaguan ine )  does not  a f f G c t  t he  phosphamLdase content .  V h e  e f f e c t  of i'ro- 
loriged A h i n i s  t r a t i o n  of 8-Azaguanine on t h e  Groxth of Adenocarcinoma E 0771" 
has been accepted f o r  pub l i ca t ion .  3)  The s tudy  of rn i to t ic  a c t i v i t y  in t h e  
o r a l  nucosa of t h e  r a b b i t  has  been completed. 4) A microscopic s tudy  of 25 
specimens of humaa ora l  lesions t o  which the  above method has been appl ied .  
i s  w.;or way. Co l l ec t ion  and p repa ra t ion  of f u r t h e r  specimens 
f. 
l e s i o n s  by t h e  method of phosphamidase demonstrztion. 
p l i e d  t o  a l a r g e  body of ma te r i a l ,  s p e c i f i c a l l y  t o  leukoplakia  and r e l a t e d  
les ions . /  Tumors of the  p rev ious ly  s t u d i e d  a r e a  of t h e  o r a l  mucosa i n  the  rab-  
b i t  w i l l  be produced by carcinogens.  The a i t o t i c  a c t i v i t y  and amount of phos- 
pha,nidase will be s tud ied  i n  d i f f e r e n t  i n t e r v a l s  OP carc inogenes is .  

Some experirnents are s t i l l  i n  

--- -- 

i s  i n  progress .  
fid;ure p lan  i s  t o  concent ra te  on the  d i f f e r e n t i a l  d iagnos is  of human oral 

The method w i l l  be ap- 
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