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80. RRQUIRRURNT A N D / O R  JUSTIFICATION 

a. No change. 

b. No change. 

41.RRIEP OF PRQTECT AND OBJECTIVE 
a. thm d. No change. 
e. Back mund. Tentat ive chapter-headings of t h i s  book are :  Introduct ion,  
C a t a s K p h f e c t s ,  Nature & Incidence of Casua l t i e s ,  C l i n i c a l  and Pathologic  
Observations, E f fec t s  on P l a n t  & Animal Life ,  The  problem of %cons t ruc t ion ,  ani 
b m a r y  & Reaommendations./ Because qf t h e  importance of the  subject-matter  and 
the need f o r  aocuracy and s e c u r i t y ,  much checking of ma te r i a l  has been done, wi i  
consequent slowing of t h e  works delay has a l s o  r e su l t ed  from the i l l n e s r  of t h e  
e d i t o r s  and the slowness of the authors  t o  complete t h e i r  sect ions. /  h ooncise 
account of t h e  physics involved i n  an a;tomic bomb w i l l  be included. Four draftc 
of t h a t  s e c t i o n  were prepared f o r  review by Dr .  Ralph E. Lapp. 
that more rapid progress  i n  t h i s  h igh ly  t echn ica l  f i e l d  could be =de if he wort 
t o  prepare t h e  f i n a l  d r a f t ;  he agreed t o  do this./ A chap te r  on t h e  b io log ic  el 
f e c t s  of r a d i a t i o n  was being prepared,/  P a r t  11, "Catastrophic Ef fec t s , "  was  ii 
f i n a l  d r a f t  i n  June 1950./ P a r t  111, "Incidence of Caaualtid-much of which  i a  
s t a t i s t i ca l -was  t o  be oheoked by D r .  Cuyler Hanmond, who was out  of t h e  c o u n t q  
P a r t  TV, " C l i n i o a l  El: Pathologic  Observatiolls , I '  w a s  l a r g e l y  completed, and m o s t c  

I t  wa6 decided 

p l e t i o n  of t h e  manuscript was l a s t  slated f o r  autumn, 1950;no repor t  haa been 
of  t h e  material has been published i n  t h e  Amerioan Journal of Pathology./ 

made s ince .  

f. 
to  corn- this manuscript. 
g. peports.  None. 

Progress. No repor t  waa reaeived. 
Future ,  S p e c i f i c  plans have not  been s t a t e d ,  b u t  efforts a r e  being made 

2. JRnB (SN. 1 Fc. 1 IC & P. I x. I. c. 
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14.bAn APPOOV eo 

16. P a I O R I t Y  I 16. 
.o. 

n.atlsr OP POWUCT AND O W l C T I V l  
8. through d. h'o chrsge. 
e. &&nt ouna. 
and set-up of the v ~ r i o u r  depnrtmente c o l l a b o r a t l : ~  i n  t h l s  study. 
port &ten below cover* the period January t h r u u a  DecsrIber 1950. 

by competent obsamers on the resul ta  of the exploalon a t  HirosFSna indic&te 
that immediately In  the region of  the hypocentre of ~n a i r  burst the energy 
release i o  PO p e a t  tha t ,  i n  gonerttl, anilnal o r  vegatcible life cnnnot survive 
but t k t  the attenuation of  the rediat ion flux i ron  the cbntre outwed  is 
greet enough ao that et around Z l g O  yards m l y  a small m o u n t  a? rtrdiation 
damage is in f l ic ted .  
80 great t ha t  moderately severe burns resul t .  

surgical care for atomic bo& victims, the greatest  e f fo r t  shoulG be pushed 
for those victlhr who happon t c  be i n  the 1500 t o  2600 yard cone. Accordin 
ly, most of  the experinentalatudies  being conducted here have had o s  t he i r  
purpose the elucldetfon of the mechani8m o f  in jury  cawed by aambinin& 
heat with minhal Mounts of lor??rlng radiation i n  thc cxperimntal  anim1;  
in the c l in i c ,  every e f for t  hns been made t o  use human burn nrtterial ir: or- 
der t o  work out o l m l e r  mcl more ef f ic ien t  nathods for the Cflre of mass 
burn casual t ies .  

Following the i n i t i a l  survep of  the oroblern of  
thermal and r sd ia t ion  i n W 7  concerned with Rtomic bomb explosions, i t  pn- 

!he report of December 1049 deecri5ed i n  de t a i l  the plans 
The re- 

An atomic bomb erploaion releases  an enormous quantitg of 
radiat ion,  ghnrma ad neutron) and ordinmy heat. Observetion 

However, in t h l s  region the heat of the flash l e  s t i l l  

It  has been f e l t  thet  i n  thc eenrch for methods of improved werlical and 

I. Uor, hysics Group; 

e t o  hnve nvpilablt a powerful source of ionizing 
c r r t e  i n  n vei- s h o r t  period d 
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one-lr.illiobvo1 t berylliubvfndow x-r.-2' tubs. 
t h i a  equi?nient by ordinary rcdiologtc methods ;riled; strenlloue e f f o r t s  t o  
develop bett,er methods for cnlibrntlon of t h i s  t;ne of equipnent vere NC- 

CCs@ful, 

t5e constant f l o w  ca lor ine t r ic  techntcce. These two stuCies I ~ ~ C C  reported 
under the following t i t l e s :  
Dent for Biophpicnl  and Siachocicd  Research,tl by HRm ~ q d  Trout; 
Iiitensi ty KPsy Doei,netrg by CPlorirAetric Iipans, " by Tzn, 'filliards, Schmidt 
and Smith. 

. ~ ~ e n t : ~ l  burn8; sugervi sod a l l  aweriirental wark involvinz the UP@ of ra2io- 
ac t ive  isotopes: Pnd rmde e double s l i t ,  Vier - tpe  EEIS s7cctrolneter f o r  
netpbolic etudies i n  the b m l m  with s table  isotopes. 

It  was ePrl:r rcco&s.d t h r t  a nethod f o r  
producing stondnrd PnG uniforlli thermal injury in the djg w?s Eecers. rr t o  
umierstand soiue of  the i q o r t a n t  p h ~ a e s  of disturbances following thermal 
injury. Accordingly, a esrious e f fo r t  vna maJe f o r  the ppst 18 rnoRths t o  
Cavelop c stsndard burn technique i n  the dog. 
darC Burn-iaiethod of Prodaction and Observatims on the Blood Picture  
Follovirig I t a  Production in Dogs? by Srooks, Robinett, and 2vnr.e. 

citrnte e s t i m t e e  o f  the re la t ions  of the extent of body sinface Surned t o  
nlaaraa and red c e l l  1011, tho inil3sncc of  depth o f  Surn OE hepling :ime, etc. 

:-a1 dag5 followed from the t ine  of burning t o  heeline wovided a . r -+ lu~ble  
tool  f o r  the evt1aa:ion of cosbincd e f i e c t r  of ra&iat ion and thsrmel l n j u v .  
Accordingly, prollninarJ eqer1men:e were done on t\e e i f ec t  of l O O r  and 
25r external rabir t ion a6 a complicating f ac to r  i n  the ct,u?dprd rZl per  cent 
burn i n  the dog. 
t e rna l  body rnd?r.tion (epprodnstel?  1800 yardr, Kiroohina-type bomb) a l t e r s  
coneiderablp the reaponis of the dog t o  the st-ndnrd burn. 
mortal i ty  to  the 2Q per cent burn d o n e  IC very low (around 10 per cent)  
when l U O r  externnl body radiat ion i s  glven immediately before o r  inmediately 
a f t e r  the thermal injury, the  comkined e f f ec t s  becone qui te  l s t h a l  ( 7 8  POT 
oent). h r r o r y  obacnat ionr  on the possible Cmse of death i n  there M h a l s  
ind ica te  thDt bloodrstream Infection with beta hemolytic streptococcus may 
play a role ,  but not enm& data have been collected t o  allot: a firm d a t e  
ment. 

The combined l O O r  external  b o Q  radiat ion m d  the  20 per cent stnndard 
burn in the  dog r e su l t  i n  a ra ther  uharp drop i n  iMt? blood c e l l  ccunt. 
There I s  +laost cornlet@ dispppeexance o f  the 1:rmnhoc~er from the  circula- 
t i n g  blood. 
j u ry  have indicated no &$.istinct cause of death: i t  s'oulZ ba m i n t e d  out that 
i n  no q v  do t\esr m i n a l s  resemble those in which #Or - Mor alone has 
been used except for  tho pronounced d f e o t  on the nyeloXnst ic  elements o f  
the bone murow, 

2a pot 
cent 
mado on the combined effect of  buna md Of o n 4  ?5r mxtenul  body r d h t i o n .  

%rly e f fo r t s  t o  ca l ibrn te  

Later th fa  ecl_lliprnent wt-d calibr?:ed by calorimetric moms ueing 

(a)  " ~ ~ I l l i o n - V o l t - B e ~ r l l i ~ ~ ~ i n d o w  X - h g  a u i p  
(b) " H i g h  

The klo3hy;reics g r o q  hrs made much of the  equincient employed f o r  c q e r i -  

11. h e r i r n e n t e l  Surgtrgr 

%is is reported RP: ." I I  Itan- 

I t  i r  believed that  t h i s  s t -ndnd  experi,.lentrl nethat hF.e RlloweG nc- 

A study of the de tP i l s  of the rcmonse t o  the s tmdnrd 3urn i n  38 nor- 

PrelirninarJr datr  indicate that  thc additloh of l C O r  ex- 

W!~ereas the 

A u t o ~ i i e s  of a l l  dogs dying es R resu l t  Of %??is conbined in- 

? o l l o w i ~  th.#@ stud i re  on the combined O f h C t s  of the 
and lwr extemrl bow radiation, pregminarp obrm~=~.tionr were 
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%e data collected 80 far indioate that the addition of even t h i l  S m a l l  

were NIC- , l es t ic  element8 of the bone narrow and may lncrcaae lomewhat the InOrtelitr 
,from 10 t o  33 per cent). 

The reef i t8  collected 60 far  in t h i r  type of erperirnent are given in a ~ W C  reported 

t o  ,,,,aunt of external body radiation mey have R pronouirced e f fec t  on the myelo- 

%ulp-report en t i t l ed  'Report of Work i n  Pregrerr on the Standard Burn Complicated 

w r l y  in the c l in i ca l  obrervationr on the human burn pat ien t  the inVeS- 
tigator8 were imprereed with the anemia tha t  follows ear ly  a f t e r  therm,.l in- 

ewloysd for  eWeriJuv if the i n i t i a l  shock treatment doer not include whole blood infurions. the I t  vas important t o  invert iqate  the exteat of red-cell 10s. In the 8tandard 
'rctroJnater for In th i8  

laboratory there has been considerable erperlenoe with the  determination of 

been completed, indicator that  in the ataadcrrd 20 oer cent burn preBaration 
thern i r  a de f i c i t  of c i rcu la t ing  red c e l l s  very shortly a f t e r  the therm1 

"High, various Doser of  T o t a l  Body I r rndiat ion, '  by Brooks and Evans. 
"i11i3rus* Schmidt 

Of rndio- 
by the tagglug of the dog red c e l l  by approorlate teahninues. 

;hpt fo r  red ce l l  ~ 0 1 ~ 1 8  by i t 8  tag  with ndioi lc t lve phOsphOnl8. This study, which has '3s nececs, ry to 
llovinG 
st tJ injury ha8 been induced. Studies in the burn pat ient  have indicated a r i d -  
Orte' Re:-' 'A Itan- l a r  de f i c i t  of red blood c e l l s  in the hemoconcentration phase when the Cir0.1- 

l a t ing  c e l l s  a re  tagged with ~ a d ~ o r c t ~ v e  phOS.JhOTU8. load Picture 

per  cent o r  more of the body rurface whole blood infusionr should be Included 
zvm. a. 

bs RL1owei as part  of the shock therapy. 
' 

I n  burn. involving 20 

Thi8 study i s  en t i t l ed  "Blood Volumes in Bormal 
to Burned Dog@. A ComDarative Study with Radioactive Phorbhorus Tamed Red 

Sum i n  38 nor- 111. Clinical  Studie8 ; Under the contract i t  becane noosible 
e tc  Cell# and T-1824 Dye," by Salrberg and Ihranr. 

' "laable t o  se t  UD a %bed - Iflard : :?a. Phi l ip  Hospital and 111 8 - b d  Burn Ward 

;.me bomb) a l t s r s  
&e Yea s the 
10 per cent 
e o r  immediately 
l e t h d  (78 per 
i n  there mimals 

: a firm r t a t b  
~tor loccl ls  nrcy. 

' cent rtandard 
ce l l  count. 
m the c i r c u h -  
coabined in- 
pointed out t h t  
r alone ham 
: elements of  
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in the Midical College HO8pit.l 80 tha t  accurate observations on the burn pa- 
t ient  could be made. In  the par t  18 month8 approximately 185 severekj-burned 
patientr  have been t reated in tho horpStal8 fo r  Negroes and vlhites. 
have provided A large amount of c l l a l ca l  material f o r  the f o l l a i n g  c l in i ca l  
rtudier in progrerr here. 

A. ?luid and Electrolyte Requlromoats of the Severely Burned pat ient .  
Many foraulas fo r  calculation of the f l u i d  and electrolyte  requirene,its of 
the reverely-burned patient have been publirhed, When there  were applied t o  
burned pa t i en t r  i t  vas soon found tha t  80 much plasma and salt were given 
that in several  pa t ien ts  f a t a l  p u l m o ~ r ~ ~  e d u u  ensued. The resul t8  on the 
estimate of plarma l o s e  i n  the i t a n d a d  burn dog 
1Cc of plasma i r  l o s t  f o r  each per cent body-rurrace InTOlVed fo r  en& kg. 
body w e i h t  of the oatfent.  During the part p a r  t h i r  formula h ~ s  been used 
on 124 burned pa t i en t r  f o r  the ,st imntim of t he i r  f l u i d  and electrolybe rc- 
quirementr. During the f l r r t  24 hours plasma war given at this ra te ,  and i n  
the same omrfod an equal amount of physiological salt 8OlUtiOn(bo.#$ '~d Tea 
g i ~ m  with 2,000~0 of 5p glucose in vater. In the next 24 h w r  half of them 
mountr -8 givon. 
trolyte requiramrmrntr indicate8 that i t 8  ure E1ns adequately prevented o r  con- 
t rol led burn shock and suppliad enough eleetrolyte  and water to r a t l r f y  re- 
quirements for an adequate urine output. These observatlonr vi11 enable the 
mili tary and c iv i l ian  defense group8 t o  calculate  more correct ly  the require- 
ments f o r  plasma and plasma r u b ~ t i t u t e s  in m a l a  c a s w l t i e s  

These 

indiaatod that  approximately 

Bxperienae with tbir method of s r t lmat i ry  f l u i d  and elec- 
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B. pextran i n  Bum Shopkg Ihridg tho par t  18 month8 the uee of Svodid f 
f 

Patl@ntr .  xbxtran UW iU tho O N @  ~ ~ t 8  required by the formula d o 6  f 

% O r @  Ob80r~tttiOn@ 14d%C8t@ that drxtran i r  a @ d e  md e f f ~ c t i v o  p l a r m  ab. ( 

100 evidenoer wen 1 
8oen of 8dYOr8. e f f e e t r  ( l i v o r  o r  kidney) of dextran, nor wero any accolapq- i 
in# d l e r f i c  ph8tIapIeOn ooted. 
in ror t iga tor r  th8t it  is l ike ly  that dextrm may rnfely be rtockpilod for  
emorgency uro I n  the treatment of mars burn casualt ior.  
8n important prtt  of thore tha t  i l louod the 13rtlonJ Roroarch Councll t o  ad. 
v i r 0  the b.partIe@nt O f  bfenre t o  rtoalrpilo d o x t r u ~  A dotalled report  on 
doxt rm in burn shock ir i n  preparation. 

me UalWrral P r o t e c t i t  ~ r e r , 1 ~  a Tho C 1 0 8 . d  drorsing pr inciple  
f o r  the tr08tment of extenrlro hrne  h.8 been vldolp accepted f o r  hoaplW 
urd rlaco i t 8  lh t roduct~on br AllOn md Koch lo  1942. It8 chief dr8vbraltr in 

lngr mdre the method time-conrwing m d  require r e l a t l n l y  well tralnod modi- 
ca l  perronnrl. 
Johnron 6 Johnraa ~ a l p r a f ) ,  a r ind0  one-pieae larw burn dnrr ing  f o r  0rt.n- 

I n  the p a r t  8 months, end in the o~per lence  t o  date i t  has proved t o  bo a 
h l@ly  r i lu8blo method f o r  tho i m e d i a t r  emergency care of the severely-bpm.d 
pat  ion t . 
XU g8uga): 8n int@nwdl8t@ f i l l e r  of 1 inch of cotton an& 30 leyerr  of cellu- 
lore, the outer 6 layerr of vhlch are t reated &m make them wator-rspell.nt; 
and an outer layor of vcrter-repollont material. mora were problemr of r t lck- 
ing of the dry Inart surfnoo to  tho burn woun& won vhen tho dr088ing was l e f t  
i n  place f o r  8 8  long as 14 days. 

Thle &rearing wi l l  SOOR be producod a o m o r c l a l l ~ .  

m i 8  aacompanier extenrive thermal injury in man. 

thm burn pat ient  rerultr In non-henling of the barn wound and other importrnt 
dir torbrnaer ,  i t  i r  conriderod t o  be on0 of the more roriour problemr t o  be 
dea l t  with in a rerearch p r o m  OA bwnr lmadlng t o  mor0 adequate C a m  of 
 re c a ~ u a l t l o r  i n  4t0.10 warfue.  Accordlngl:1Jr, r e r i o u ~  a t ten t ion  h a m  beon 
&ton .to t h l r  problrm I n  the a l i n i a d  rtudior here. 

lsrir  of the r.d blood eell. 
v i t h  O o p r O p O r p ~ i B  @8tiu t iOn8.  
i r  a e l & f l c m t  faator i n  the anuria vhich maoap.nlor burn.. 
t:on i n  8 
burned p w  be 8 B t i v 8 C t O w  or cOe'l@t@ Without 8 8 t U d y  O f  the 1 i Y O r  : 
function of t h m  mama pat iont ,  an attatpt wan I P . ~  to  rtudy l l r o r  f h c t i o n  In 
16 of the 17 b e d  pat ient8 on who8 homoglobin r tudier  were mado. 
drop brvru rtudld than appeued t o  be a r ignlf iornt  a l te ra t ion  of l i r o r  

d o r t r m  In P l a d  Of ordinary plara8 ha8 boon rtudlod In 46 reverely-burned 

0rib.d .boy@ f o r  p1.W: the Wount of 8alt rolutionr Va8 given R l 8 0 .  

r t l t u t e  f o r  bun, shool. In mort p r t h t r  an oar17 and r t e a Q  r r l n o  output 
war at ta inod vhda proper 8aountr of dox tnn  vere infurod. 

< 

( 

'&OS@ ptelimlnary obron8t ionr  l n & ~ e a t o d ~ h o  

Thore rtudie. -re I 

c. 

tho tr@atQ@nt Of Ip.S8 bUrn -8UAlSiO8 Would bo that p r e r O n t ~ - 8 ~ 8 i l a b l o  d r . 8 ~  

For t h i r  r u r o n  (with the cooperation of  Dr. John Benderron, 

dh bUm8 W"8 d @ v @ l ~ p ~ d ,  mi8 &erring vas U8Od 011 8pprOxl1~t@ly 80 b W 8  

The & ? O r r i a &  dOnri#tS O f  u1 klXl@r 1aj.r Of drJT, fine 8 W g l C 8 l  @UXO (36 

Tho requiremontr r e t  f o r t h  f o r  t h i r  typo of 
&erring f o r  Qmt8q rad C $ T i l i 8 l &  defonre U8@ Ie t l l  t o  be aboqu8toly met. 

1 

b. n e  -a Of T h e m 1  -I 1. Wodorato to  80v0ro rocondary -0- 1 
t Thlr uremia ha8 proved r* 

f n d t i v e  to  d1 UeaSUre8 @XOOpt whol+bloo& trUirfllliOn8. h C 8 U W  U l O m h  i n  

Soventoen revarelp-burned patientr vere reloatrd f o r  r t u 4  of  the homo- 
Urine and foa8l WObilinOgen rtudier were made 

8tlld7 inbi08te8 8 t r O e 7  that hOmOlp8i8 
2. &lver 

I Bince no at* of hemoglobin met~bolirm i n  th8 r.tenl7 

I 

t I n  ill 
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Radiation and Thermal Burn# 6-59-08-04 

function am determined by ordinary leboratory inveatigatlonr. !The l i v e r  &v+ 
function appeared very  ea r ly  a f t e r  the burn hod been received and was not ef- 
fected by any d the therapeutic mean8 employad. 
cause of the l iver  WafUnCtiOn seen ear ly a f t e r  burning, a t tent ion should be 
dfractad at i t a  prevention Be wall ma Its  treatment. 3. T8umd Glycine Stu-  
dies i n  Dopa: ~ O l l O U l . @  the studlea of Rittenberg, Shemin, and London i t  hem 
become apparent that H tXi&wl hemin is a pcwerf'ul tool  fo r  the atudy of homo- 
globin metabollam i n  xian. R d l c i n g  the superior i ty  of t h i s  tool 
over all othara f o r  the atudy of red blood c e l l  production and dastruction in  
tho burned patient, tha invest igators  secured the equipmont, permomel, and 
methoar to  al low the ur* of i n  the study of the anemic of thermal injury. 

Tho f i r a t  portion of tha paat 18 months VRI spant In  the development and 
building of a Nier-type mars apectrometer 
in the laboratory f o r  the astlmstion o? Mis i n  hemin sampler, etc. 

Progroas far necoasarlly #low In the beginning, but t h l r  study I s  now 
well under way.  
with th i a  tool  I n  the study of anemia of thermal inJury In the standard burn 
dog. Tagged 
state, aach animal ac t ing  am hi8 o m  control. Preliminary oboemntlonr indi- 
cate already that the production of hamoglobln in the normal dog a simi- 
l a r  course to  that I n  man but t b t  after burning therm l a  a tremendour roduct- 
ion in the rate of hemoglobin rynthcsis (with the 2 dogr studied, tho r a t e  of 
new red c a l l  formation warn apnrodmataly only 15 per cent of that found in 
the nornal s ta te) .  
tha taggad glycina from the gut or  abnormal oxcretion by urinnry and fecal 
router l a  indicated by the f a c t  that the f igures  f o r  them estlmatlona a re  
the mane f o r  both the normal and burnad r ta te .  
diaturbed heuo&obin ryntheslr following burnlng. 
experiment have baen col lected to  warrant fur ther  discussion here. 
re r t iga tora  believe that  they have I n  the XIS tagged rad c e l l  a uowerful tool 
for  tha study of tha mechaaira of  the anemia which accomnanlas burns. 

rollowlirg urnouncemanta of tha apparent advantp.g. of t rea t ing  raverely-burned 
patient. with ACTFI, atudlaa on tha.8tre.s responae i n  much pat ianta  were be- 
gun hera. 

Sinca it warn recognixad that  f o r  ally ra t ional  approach to  t r ea t ing  burn 
pat ienta  with ACTH or Cortiaono baaalina m n t r o l  studieo would hava t o  be 
dona on the adienocortlaal reaponre i n  the burn pa t ien t  without such therapy, 
every e f fo r t  ham been made i n  the pa r t  5 months t o  study burned pa t ine t s  under 
careful ly  cohtrollcd condltionr in ordar t o  obtain these data, These studies 
hava included the eorinophil aount roeponre t o  burns i n  vrrlour aga groups 
and o f  varloaa extenta of body rurfaca involved. An attempt her been made to  
correlata  the e a l n o p h l l  raclponse t o  other mearums of adrenal functicn such 
as potassium excretion, #odium retention, diU?asir, oedema of tha burn region, 
nitrogan excretion And, mora recently, cor t icosteroid and katosteroid excre- 
tion. ?inally, serloua attunpta b v e  baen made to  atudy the e f fec t  of ACTH 
therapy on the fate of m r r i v a  homograft# in 3 sererely burned pat ients .  
Thema etudier were reported ami wStroar Raaponsa and Raaated Adrenocortical 
Function i n  BUrnsrw by But te r f ie ld  end Evan#. 

I* was concluded that  be- 

the development of chemical methods 

In  tho paat 4 Ipontha preliminffry obsenct ions have been madm 

g l p i n a  ham bean fad  t o  2 animala in the normal and burned 

'hat th la  war not dum t o  interference with absorption of 

Thia a l l  oointa bo seriously 
Inruf f lc len t  ciata in thia  

I h e  in- 

f. Tha Strar I LbSDOUW# a d  bh ted Adrenocortical Fun ct lonr  in Burns. 
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f. F t U r t o  'Lo A. #I& 'Pou1~or8tUre dtl ldh8 A 24-inch k m y  
r o u c h l @ t  vaa obtaiaod f o r  u80 a m ~ q o r l m o n t r  in IPM. 
Tb0 8 C o u r ; . t O  Od$b?btlOn O f  the  hont Output from thi8 lamp at  various dim- 
t a c o 8  w i l l  oaolrpp tho 8 t t a t i o n  of tho blopby8icr group f o r  aomo t h o .  
BO arid -8 Attempt*  Vi11 bo u d o  t o  ororr-c8librato tho OX- 
porlaontal  bum i n  tho dog aud aan ( roluntoorr)  v i t h  certain h a t - r o n r i t l r o  
paper and cloth8 blroady undor rtudy by the Qurtor~wmtar Corpr.  me b l e w  
r lcr  group vi11 bo very uroful  in  i f f o r t r  t o  loarn m r o  ab- aOat8Ut bur- 

11. -tal : A. Th. r t .ndrrd burn aontionod 08rli.r v u  
produod by 8 

hw 
r o l a t l t e l y  low tomperaturo burning iron plaaod .g.inmt tho dog11 

@kin f o r  ro1lrtiroly long porlod of time (60%. for on. minuto). -11 is 
"low toauporaturo buma mah ar i r  won i n  c iv i l i an  p r sc t i co  in b m r  cr-wed 
by hot vator  o r  r t o n ;  tho atomic bomb t h o n i l  1nJu-y 1s produwd b7 a m b  
t1*04 high tomporbturo r a t i n g  f o r  only 8 lhor t  porlod of  t h o .  
ion and rtudy of erP.rlmrntr$ hi& tol~poraturo b u r n r h  do68 vi11 bo rtudiod, 
theroforo, for  an or t lau to  of tho r o l a t i r o  p l r rau  md rod c o l l  loam In high 
tomporature burar, hodin(: t1.0, ota. h a 0  mtubior w i l l  bo undortrlron vhon 
tho r o a r o h l l b t  ha8 boon aa l ibr r tod  r e ~ a t o l y  md thero I 8  a eonrtul t  output 
f o r  a8ch burn. P r o l l r l ~ r y  obronat lonr  alroady mado lndlaato that It vi11 
bo f O 8 8 f b l O  to  nroduao b hi& toapor8tur0, doop rocond do&?.. burn with tho 
8ra  lamp I n  8pproxlnutoly 2 b  3 moaoadr, 

rlmon o f  8 rtandard burn with a standard burn aarapllcatod by mlnlaal erterrul 
body radiation. Sword  pharor o f  t h l r  work grutly nrod c l a r i f i c r t l o n  If 8 
bot tor  undorr t radhg of tho p r o b l u  and propor t h e r r p ~ ~ t f c  r)mthod8 fo r  bomb 
r ia t imr  i n  -80 of a t tack  .PO t o  nrult.  On0 of tho mort Important of tho80 
i 8  8 comploto b . c to r io lodc  rune7 of tho burn wound, the air of tho konnolr, 
tho dogr' ralir8, blood aulturor, etc. A t  preaont nu& rtudlem aro  hlndored 
by lack  Of baotortologic .id, 8 problom which M y  moon bo solved. 

wbon tho baaoliao 8tUdior on tho U f o c t  of ao8bining sin- rad l8 t ion  
md rtrndard burn8 aro oorrp$@ted mri0~8 thor8p.utid r id8  8UCh a8 pOniCillin, 
auroo~~yalrq md to r rmyoia  vl11 bo todtod: in the oxporhoat r  A t h  lOOr tho 
offoat8 of tho r w e m l  p l u .  8~brtI tUtO8 snd who10 blood and plarma o f  tho 
do& V i 1 1  d 8 0  b. 8tubi.d. 

h o  rtuw of  tho influonco of dortran in tho 
protontion an& troataont of burn *oak am bo coslplotod roon: tho n l a t l o n  of  
moleaular 8180 of tho dot t ran -1w.d to  tho o+tont of p l a e r  t o l o w  o r p m c  
l o a  r u a l n r  t o  bo do tomind .  Olinleal trial8 of d o x t n a  of 3 difforont  molo- 
aulrr rang08 ham alro& booa bo-. 

i t 8  UIO 88 aa anti-ohoak -at In  tho rrroroly-burnod pcrtioot vi11 bo rtudlod. 
Aa 8tto-t v f l l  bo me40 t o  eor ro l r to  tho molocular raage of tho- urod vith 
the extont of p 1 b w  t o l w o  oxpanrioa In no& hupurr 8ubjoctm. 

A t  tho rocont mootlng on tho u l v o r a i l  p ro toc t i to  drO88inl: It var obviour 
that a choap and off ioiont  bandage t o  go v i t h  %hi8 drorrlnb mrt bo d * ~ @ l o p ~ d  
r rp id l r .  Cl lnioal  trial# haw boon ma& of a fov difforont  typo8 of b8nd.6.. 
and thero l a  indication that 8 ratimfactory on0 aan be produced f o r  25( t o  
30# f o r  6-y8rd, &inch ban-. 

Tho product- 

B. A8 indla8trd abovo, con8iderablo progrr i s  h.8 boon m a d .  In tho aompa- 

C. -tu1 -8 

Ar 80011 ar pclyvirryl pgrrolidono b.%oaom a V 8 1 h b l O  f o r  c l i a f a a l  t r l a l r  

I 

pago 6 of 7 20 

-4iHBmB 



59-06-04 

L 24inch Army 
'Imente i n  man. 
varlour dle- 
10pe time. 
brate the ex- 
.sat-renri t ite 
'8. The biophy- 
oontact burning, 
ed earlier was 
galnrt the dog'r 
e). h f r  i s  a 
barn8 ceueed 

cad by a rela= 

11 be Btudied. 
lore in high 

idertaken when 
:one tant output 
that i t  vi11 

nmi with the 

The product- 

le In the compa- 
. n W l  external 
. f lcat ion if a 
tods for bomb 
%ant of these 
i f  the kennels, 
I are hindered 

.1 radiation 
as penic i l l in ,  
l t h  lOOr the 
larma of  the 

dextran in tho 
he relation of 

i l f ferent  mol+ 

do 

0 0 1 ~  erpanlr 

Radiation and Thermal Burns 6-59-08-04 

In t he  program on anemia, tagged N16 s t u d i e s  on t h e  human a r e  i n  progress. 
I t  i s  hoped that red C e l l  formation and des t ruc t ion  can be s tudied  i n  a t  l e a s t  
6 burn pa t ien ts  i n  the next  year. 
fo r t s  t o  c a r r y  this s tudy  forward by N 1 5  analyses  of f e c a l  s t e r cob i l in .  There 

appears t o  cane from the  des t ruc t ion  of hemoglobin. BecRuse of the p o s s i b i l i t y  
t ha t  myoglobin may be a source of some s t e r c o b i l i n  i n  t h e  b u m  pa t i en t ,  a t t en -  
t i on  w i l l  be devoted t o  this problem; auch s t u d i e s  may amplify knowledge of the  
cause of the  rather malked "hemolytic phase" i n  t h e  f i rs t  f e w  weeks after burn- 

Doctor dam's labora tory  w i l l  make ser ious  e f -  

a t  l e a s t  3 metabolic S O U ~ ~ ~ S  of s t e r c o b i l i n ;  t h e  l a r g e s t ,  about 70 per  cent ,  

i n g -  
One series of observations ind ica tes  that with t h e  open exposure method of 

treatment i n  t h e  seve re ly  burned p a t i e n t  t h e  red c e l l  des t ruc t ion  may be some- 
what less than wi th  the closed. 
burned p a t i e n t s  t r e a t e d  by the exposure method t o  l e a r n  of i t s  poss ib le  b e n e f i c i a l  
ro le  i n  lessening the anemia of  severe burns. 

continue. 
w i l l  be t r ea t ed  wi th  cor t i sone  and ACTH. In  the la te r  burn phases t h e  e f f e c t  of 
ACTH and cor t i sone  on j o i n t  mobil i ty ,  s c a r  t i s s u e ,  burn cont rac tures ,  e tc . ,  w i l l  
be studied. 

observations on t h e  effect  of ACTH on homografts i n  burned p a t i e n t s  here. 
was impressed t h a t  one p a t i e n t  now being s tud ied  has t h e  b e s t  homograft r e s u l t  
so f a r  aohieved. 

It i s  hoped t o  observe a t '  least 5 mom severely-  

Control observations on t h e  s t r e s s  response i n  severely-burned pa t f en t s  w i l l  
When enough d a t a  have been co l lec ted ,  burn p a t i e n t s  in  t h e  e a r l y  phase 

Dr. Mote of Amour Laboratories has i nd ica t ed  t h e  importance of cont inuing 
He 

A t  least 3 more bum pa t i en t s  w i l l  be s tud ied  s i m i l a r l y  if 
POS 8 ible  

lical tr ia lr  
111 be studied. 
EW used w i t h  

i t  was obvlour 
; be developed 
$8 of bandage, 
1 for 259 to  
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Dr ,  J.G.Ulen 
o,, University of Chicago 

I Ionization llffectr 
$.BASIC FIELD OR SUBJECT 

DEV. 
11. PARTICIPATION AND/OR COORDIYATION 

I 14. DATE APFl?OV$D - 7ps7 nP p v , ,  
F,. 111. FISCAL e s t ’ s  

I 16. 15. PRIORITY 
19. 

IO.REQUIRFWINT AND/OR JUSTIFICATION 

a. Bo chang. 

b e  BO c h s n g ~  

21.bRIEP OF IROJECT AND OBJECTIVB 

a, through d. 1p0 chaog.. 

e. Background. Exerciro Toleruuro PolLowlng Srradirtion. A aer lor  of 200 
rat# war repu8ted  Into group6 of 20 orch old allowod t o  #win daily u n t i l  ax- 
haurted. Tho timo of  8vl4unlng w88 conmidored t o  be 8 meamro of oxarclmc 
tolgrance. 
na te ly  three hourm. 
doro of xwBdiatlon rtr 5Or, lWr ,  2Wr, 3OOr, bWr, 5Wr, 6 ~ r ,  7Wr, md 
(tvo group.) goor. 
duction i n  orerclmo-toloraaae within tha firit 24 hourr r i t e r  expomuro. Thaw.- 
a f t e r  the ankalr swam with lncroariag rfflcioncy uti1 they re8chod thoi r  
control lavols. Three t o  10 day# a f t o r  irradiation-orporure tbr r n i u l s  
exporod to  5Ocl.SOOr rhoved 8 rocond ‘harp doallno which urn perair tent . /  
Wt r i t i on .  In 8oriem of mot8bollo r tudlor  on i r r 8 d h t e d  dog8 (450r) i n c r o a r o ~  
in nitrogen-oxcrotion woro pronouncod during tho lint 24 to  48 hour. f o l l o v i q  
i r radi8t ion.  Thir figure thon roturnod t o  norral but increased duriw tho - 
last throe t o  four 6.yr of lifo. 
mteadi l j  from dny 1, and tho t o t a l  quant i ty  v u  f r equmt ly  below 4 gm. per  
oont. 
rise in the protoin nitrogon whlch 8gpsrrod to be tho tomalt of an tnoreuo 
in p o l ~ e p t l d o r  ra ther  than i n  actual proteilu. U r o  rnaia bocamo promno- 
od and tho c o l l t i l u  hemoglobin 81 d o t m i n o d  by blood-Tolue aemrem fro- 
qnont l r  f o l l  t o  20 per cent o r  l O 8 #  of tho control valum. Tho . n i ~ a l a  did 
not eat a f t e r  the 5th o r  6 th  dum Thoir condition wa8 further complicated 
by diarrhea and vomiting. f Inoxla, 
betveon the 4 th  and 12th day# fol lowlly i r r 8 d i r t i O U .  

?or the rverago ret during ths control perlad, t h l r  war approxi- 
I n  groupr of 20 there  uriralr vera orpored t o  a r ingia  

A.U aniaalr  rocoir ing nor. than 3 ~ r  8 h W O d  a ~ r k o d  re- 

P Tho p l m r ~ r p r o t e l n  concentration io11 

Tho grertbrt docliao vas i n  morum albumin. Thoro war 8 pro-mort i l  

Anoxia, in mom ~ 8 8 0 s  mevoro, developod 
Tho many factor8 

I IC & P. I x. I I. IC. !. JRnB ISN. I PC. 
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l l e n  

' Of Chicego [oniration ~ f f e c t r  

ant17 contributing to  th i8  8t.t. i n c l u d ~ d  anomia, f s ror ,  a docrourd  
n-co8bining POWIr, TOnOU @ t U i l c  a d  i l t e r e d  P O ~ ~ a b i l l t ~ ,  of a.rbrane8. 

tr . ~ x . m i c  .tat* Could bo t.CtIfl*d l a  p u t  by tb. adminirtration of 
e isdior  bluo (an o d d a n t )  or  tb adnin i r t ra t ioo  of oxygon. Infoction. 

.ctlon war more real thaa appuoat. 
od of mlco and dogr. Pco8uBabl~ tho ar(*nlrmr gained o n t r a n a  to  the blood 

rerpirator7 8y8tsll. In &dd.ittOn, it VaO found that antibody t i t o r  war to- 
ad af tor  I r rad ia t ion  and coatributod to  Infection. Thoro WM oridence t h t  

degroe of pro t rc t ion  V88 8ftord.d through the adminirtration of rtropto- 
in  &wing th8 p o r b l r r a d l a t i o n  period. A r t u b  of pathologic 80CtiOn8 from 
orated u o a r  rhowed that tho t 1 8 8 U 4  va8 unablo to  pro&ce an l n f l u u t o m  

of roaction: 1.0.. tho 1rUCooytie 8 ' 0 8 p o M O  war m& oridont although bactorc 
Studlor 

0 completed on c ~ o r  In bloo&rol\uo, o x t r ~ o l l u l u  fluid, M d  t o t a l  b o b  
or in dog8 f O l l O W h g  h'?rdi.tiOn. In goner81 the data  indloatod a deororre 

plarma-rolume a d  i M r @ * l O  i n  ~xt t .Oel lu lbr  f l u i d  and tot81 body wator. Dur- 
thir work, howoror, th ro lee t l ro  d i f fwion  of fhorm rarlour rg@ntr in diff-  

o n t  t i r ruer  wa8 o lo r r ly  dmuonrtretod. 
de in tho rod 0.118 ~xooedod thc t  of 

data obtained worn roproduoiblo, oOWlWioW i u r t  be guardod booaure of in- 
ont d i f f iou l t i e r  with the lvthodr mployod. 
o r  by difforont toohniquor./ Protootion. In proteot i ro  exporimnt., rhiold- 

Organlrmr voro culturod from heart- 

through the in too t in i l  t rmt (vhlch vbr f requont l r  ulcorated) o r  through 

0rganir.r could bo 80113 frOqUOnt17 In tho tl8SUO./ ? l a d  Dilaaco. 

For ex.11p10, tho oontont of ru l f an i l -  
aoapareblo vol~ano of' plrrma. W l o  

Thir problaar rill be rtudled 

g of t h o  bono mrrow, oven of u l i t t l e  a8 6 to 15 por oont of t ho  t o t a l  bone 
rrow of the body, onabled l n i u l r  to r u r r i a  domes whioh uero otharr iro mi- 

Thir rru not duo to tho o o l l u h r  o lwon t r  aontributod t o  t h o  ormly f e t a l .  
peripheral blood; It  r t rongly ruggert8 that tho- a re  humoral fac tor r ,  the 
nature o f  which i r  unknown, uhloh 8ro o r t r w l y  Important md whioh if pmtoot- 
od will l no roue  ru r r iva l  rat0 t o  r r o w h b l o  dogroo. 

e t d u t o d .  Data voro a c c u m l a t ~ d  t o  8 b V  the  8 w e r  which tho whelcblood 
c lo t t ing t lme i8  affoctod by rari@tioos b tb e q a t i m o n t i l  oonditioaa md by 
changor in the c lo t t i ng - tho  teahatquo. 
~ui.il uroft~lnorr  of tho t o r t  1s a a r o N  reolpoooturo tochnlquo .ad ~ t i a u l o u r  
hndling ef tho ~ u l o t t ~ d  b lood /  -of  the I r r ad ia t ioa  B f f ~ a t  on Coma- 
tlon Moch8nir8. 
of tbr ~ ~ 1 0 ~ 8  chuytor roon la tho i r t d i a t l o n  that woro rtudlod I n  thlr hbora-  
t o r t  woro dircorsod. An attwpt vas u d o  t o  lrolat0 an i n h i b l t o q  rubotanco 
from tho blood of lrr.di8t.d . a i J e r  Tho p08aible o r b i n  and fat0 of c l o t t i n (  
inhibltorr woro conoidorod In tho ll@t of aurront k a o u l o ~ o .  
irradiation thromboafioponi. and biroot duage t o  t b  o a p i l l u t  bod a m  coa- 

Tho In-vitro a lo t t i ng  dotomlact ion of w b 1 0  blood YU inromtigatod uta 

O f  p u t i o u l u  Iqmrtaaao i n  mchiovlag 

The indiriQul urd e o l l w t l n  rolor  a d  por8lblO r l ~ l f l o u l c o  

Tho of f r a t r  of 

8idrmd rJ C-08 capablo to  dt0rllU thS h . . a O t @ t i C  8 O C h n i 8 8  f O l l O W i n R  l+ - 
rrdktion./ Ubol.-Bl~od brarfirioam-k TotJ-Body X-Irradlat Ion I n j v .  
Trrnrfhrlonr of vholo blood In W f i e l o n t  amowti, about 6-10 8l./&. body 
wlght  b.117, worcomo tho muia of hgOr totil.;boQ 1rr.di.tIon kt do not 
.ifrot the Imkopoala o r  thrombea~oponla la  do@. Whilo tho t o t a l  p l a r u  
protoia 10-1 i s  u l n t a i n o d  be t tor  In  tho t r r a r i w o d  ml~alr than In a con- 
t rol  ~?OUP, th, p1.8- d b m i n  10-18 8 b o W  1.80 OlOT&lOn.  
fusion8 to the i r r a d t t e d  utbd f a i l  t o  prolOpc t& 8Prtlril tho . /  

Wholcblood tr-8- 
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Treatment of the I r r d i 8 t i o n  S7ndromo with Aurooycin. 
o f foc t i ro  in incroaaing tho auuni r i l  t i a o  of b o p  following to t a l -bo4  x-im8d1* 
t i o n  thaa any other won t  invortfgatod. Whilo m r o o a y ~ i n  a p p a r o n t t  18 capabl~ 
of docroa8ing tho b8ctorOria Of 8 dog giron 3OOr totabbody i r r a d h t i o n ,  i t  
80-8 unable t o  influoaco th, bao tOt~k i8  of Qp giron 450r. 
not produco any rigniilcurt e l to ra t ioa  in the  chemical o r  baa to log ic  dotomi-- 

recognlrod ~ 8 8 . 8  of horo%ou8 O o r p I  jurndico or hopa t i t i r  occurred In p8t ien t r  
giton poolod human p l 8 8 u  whiah bad beon otorod in l i qu id  r t a t o  without pr.SO-&, 
t i t o  8% 7%96O?. f o r  t h o .  month8 o r  mor0 pr ior  to  .dainl8tr&ion. A 8 w . y  or 

clorod that thc metbod Of prO8On.tiOa for t h 8 0  product8 W.0 d o 0  & g u y  m i b  
able  fo r  tho p ro rona t ion  of any V i m 8  that ny have beon proront. 

Progrorr. BOfOrOaCO h 8  beon mado to  tho Ob80natiOn i n  thi8 laboratoly 
that rhiolding tho head o r  tho 1ir.r bed a p m t e c t i r o  offect  in a dog oxporod 
t o  450r irr8diation. ?hie Fwrt dOd8 with 20 ~ i r r l r  in which tho b a d  wa8 
rhiolded at tho ti80 of total-body oxpolurv to 450r. 
thir  a11180 period with 450t tot8l-body x-ray had no rhieldiag, and a l l  diod 
betvoon the 5th md 12th byr. 
and were not pairod control8 for thir rtud7. Unroloctod r n i r l r  from tho pound 
wero exporod within loor thn a wok after rocoipt. Thy woro not rabjoctod t o  
tho uIIL.1 quaraatino, v8~cina t ion ,  and do-worming pro~?odureo. 
i r r a d i r t e d  450r dop whlah t oc r iwd  no troatmont WBI umd f o r  controlr./ 
Coaont. !two frattaro8 about t h i s  ror ior  of antnit8 appou unusual and 80loWht 
unoxpoctod. Irirrt is the or tont  to  which rhiolding of tha skul l  alono roemod 
t o  protoct  t b  S n i m J  from tho rat-8 o f  i r r ad ia t ion  of tho rest of the body. 
Tho roaul t r  obtainod 8ight hato boon i8pror.d had 8 bot tor  group of aairlilr 
beon a r a i h b l o  f o r  irradiation. In tho rarrlrorr tho general condition of tho 
animal W a 8  oxcellonf In R 0 8 t  i n r t W 0 8  throughout tho t-0 montb '  period of 
Ob861n8tiOn. Lcoad, bh~din( t ,  won about t b  troth,  W 8 8  8 t r i C t l f  ab8ont. The 
c lo t t ing- tho0  i n  thoro 8urriria.g ho.d-rhtoldod a n b a l r  woro prolonged, but t o  
a lormor oxtont t h n  i n  tho 5 #hiold& 8nimlr whlch diod, o r  in compuiron 
with tho to tabbody orpoi~rer of tho 157 control@. 

cloooly parallolod thoro of tho untroatod total-body irradiated dogs. The 

hroomfcin i n  mor. 

h r o o ~ ~ r c i n  doe8 

0 8 o m t i o a  Of P$88lB8 to  Incidoaco Of B o m o ~ u r  80ru~1 J m l c o .  Bo 
hero miralr nor in  t h e i r  appeumco at portmortea OwiMt%On./ 

I 

the preriour report8 Of tFWdl8ibXO h B p 8 t i t i O  f ro8  b U  blood product8 di8- 

Ton dogs i r r ad ia t ed  duriw 

Tho80 8 0 m d  only t o  control rurriral period8 

A oeri.8 of 157 

In  t h i r  connection tho p l a t e  
l o t  Count8 in tho h.ad-8hioldob 8WfVOr8, 88 W O l l  88 th. 5 Which bled, 

fact t h t  th* 15 8hi,$dOd animal8 h*d 8 thrombocytoponia co~parab lo  to tha t  i n  
tho anbd8 WhgCh died, but  aOTOrthole88 bid not blood, rd8e8 rgak tho QU08- 
t ion  ar t o  tho contr ibut lag ~ 1 0  o f  pla to lo t r  in tho hmorrhagic ryndrono of 
i r radiat ion.  I t  mu8t bo pointrd out, ho~oro r ,  t h t  in torna l  bleeding tb.80 
15 rhioldod miral8 m y  h r o  occorrod but war o ~ r l o o k o d ,  r ince  nono of thoro 
aaimalr WM racrificod. 

The80 obronat ionr  le00 to  i8pliC8tO t b  hoaopoiotio @yStm a@ 8 P r b u J  
dlrtorbrnco rorponriblo f o r  d r r t h  in  thoro 45Or un8hicldod mlmal8; md t o  
indieat. that of tho othor dirturbmco8 8uch 88 diarrhea. Infection, urd 
lor8  of appet i to  oi thor  fall to  occur or  ar0 such l o r@ evident when tb8 h a d  
18 rhioldod. It  i r  probablo that by hoad-rhiolding tho L.D. 100 pr8y do80 in 
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@ laboratory 
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xu&, but  to  
:OqUi80n 
:tion tho plate-  
Lch died, 

.e t o  t h t  in 
&in tho quor- 
ipdroao of  
Ling in tbrr 
me of thoro 

iOlC.0 tho 

LI a p r b y  
1; md to 
’action, and 
1 1 1  tb head 
p r y  dorm in 

.go  s of 4 

Ionisation Zffrctr 

the dog c m  be near17 doublob, 
encountered f o r  pro tec t ing  tho dog orporod t o  450r. 

I t  h r  thru far boon tb mort e f f e c t i v e  maam 
Oompued with po8t- 

V o l u v  N - A ,  Head Shieldi . “Eifoat af Road Shielding in 20  
kg‘ z**to 460r Total Bzr-ra+ y rra ation.” 
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i&siizh Medical Nutri t ion Lab 

1 1 
r iZ-*- . .  10. RBQDBSTING AGENCY 

fe. R L P U ~ R W B Y T  AND/OR JUBTIPICAtIbY 
a. No change. 
b.  No change. 

hRaRIE? O? PaCAI AN 1- 
a. th ru  d. l!?chEge:m 

N o m a 1  mongrel dogs received i n  a s ingle  exposure 450 r ( to5al  
No adjuvant therapy was given. White blood c e l l  counts, 

t o t a l s  and d i f f e ren t i a l s ,  hematocrits, p l a t e l e t s ,  c lot t ing times, prothronbin 
times, and f ib r ino lys i s  were followed. Ccnplete autopsies were performed. Ther 
Nas a marked drop i n  white blood c e l l s  and p l a t e l e t s  i n  a few days with a leaner 
snd slower drop i n  hematocrits. Prothrombin and c lo t t i ng  times were only moder- 
a t e ly  prolonged. 
Spontaneous f ibr inolysis  of recalcif ied plasma c lo t s  o r  c lot ted whole blood war 
not observed a f t e r  i r radiat ion.  
leaths occurring i n  t he  eecond week. 
3y the  Pathology Division i n  Chicago. 
the d i r e c t  counting of dog eosinophils was developed. 
Jrecedilq: report .  

&morrhagic manifestatiom were mininal except i n  t h e  lungs. 

Eleven of t he  12.dogs studied died, most of the 
The histologic seotlons a re  being examined 

Details were given i n  t h e  
Eosinophils i n  Dog Blood. A method f o r  

Pro ress .  Ashby Counts i n  D o e  A method f o r  the serologic quant i ta t ive .&- identi  i ca t ion  o? infused red ce l l s  i n  dogs was  developed. Both sa l ine  and seru 

P ryetems f o r  t h e  smpenrion of red oe l l s  wire t r i ed .  
mcnuse of high free counts found. wet serum f o r  both suspension of cells  and 
in t i s e ra  was also discarded because of the necessary di lut ion introduced. 
htempts made t o  perform Ashby oountr with sa l ine  washed red c e l l s  resuspended 
in homologous serum and dog (Coombs) aerum were not successful. 
>es t  method has been the use of lyophilized ant isera  with w e t  autologous serum 
For the suspemion of the red ce l l s .  A n t i - A  serum has a nonspecific hemolysin 
which homolyzes A c e l l s  rapidly but  c e l l s  lacking A, more slowly. 
:ided, therefore,  t o  absorb the dog anti-A se ra  againet SD red o e l l s  i n  an a t -  
tempt t o  renove the  hemolysin. (CD c e l l s  were used becauee BCD c e l l s  were not 
wailable.  Complemeni 

,&e former was discarded 

So far ,  t!m 

I t  was de- 

The B agdlucinogen occurs i n  only 34 per cent  of dogs.) 

1 
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6-59-08-06 xutri t ional Requirements i n  Radiation Injury 

used fo r  the 6uSPemion of t h e  red ce l l s .  
c9unts can be made. 
servations on various hemtologic 
(100 r )  and the rm1  injury (20 Per cent deep 2") i n  dogs were made. 
tologic observations. include2 
Clfferentials, hemoglobine 8 hematocrits, plwma volumes, p l a t e l e t s ,  and eosino- 
phils. Metabolic observation8 include body weights, nitrogen intake and output 
(si? retention, thymol turbidi ty ,  thymol flocculation, oephalin f loccuht ion ,  
serum bi l i rubin d i r e c t  and irdireot, ond prothrombin times). Observatione on 
four dogs were given i n  the  h 8 t  report: since then three additional dogs have 
5een studied. 
t w o  of the do@* 
iIle data f rm these atudies w i l l  be reported i n  d e t a i l  l a t e r .  Survey and %view. 

of thermal bums and radiation injury wan made and a c r i t i c a l  review writ ten f o r  
the  Subcommittee on Radiation and Thema1 Burna of t h e  NRC Committee on Thera- 
peutic h t r i t i o n .  
f Future. Additional rninulr (dag8 and other  species) w i l l  be studied, with 
:*Ib The possible role of proteolytic enzymes (and an t i -  
proteolytic enzymes) as w e l l  98 ttntibiotios w i l l  be investigated. 

g. "The Treatment of BuflU)," Lund and Levenson, Nelson's System of 
S u r  e 1S49. 
*e h t r i t i o n a l  and Metabolic Requirements of Patient8 with Them1 B u r n s  
and Radiation Injury," Levensan (Benditti, Elman, Lund, Moore, Patt ,  Pearion, 
rlnndall, t.nd Zollinger), National Research Counuil Comit tee  on Therapeutia 
kutrition, December 1949. 

inactivated i n  the dried 0 n t i - A  s e r a  but not h e n  f r e s h  autologous s e m  w a s  
By this method sat isfactory h h b y  . 

Ob- 
metabolic functions following radiation 

The hem- 
red blood c e l l  counts, white blood c e l l  counts, 

htnbol i r rn  after Thermal BWM and Radiation Injury. 

glycine wan given o r a l l y  a t  appropriate times aa a t r a c e r  t o  
These s f & ~ p h  are now being analyzed i n  the mss spectrometer. 

extensive survey of the l i t s r a tu re  on the metabolic and nut r i t iona l  sequelae 

as a t racer .  

Reports. 

"Thermal and Radiation Injuries," Levenson, Nutri t ion Fieviews (in p r e s s ) .  

Page 2 of 2 



Army Medioal Cenc 

f1.sRIEF OF WOjECT A N D  OBJECTIVE 
Final Report. Thi8 study approved 31 h p s t  1948. Pertinent infonnation n 
tabulated on the following number8 of canes : t e s t i c u l a r  tumors, 178; Hodgkin' s 
3isea#e, 244; brain tunor r ,  37; lymphosarcoma, 80; p i tu i t a ry  tumors, 16; carcin. 
ma of t he  nasopharynx, 24; and caroinoma of  tho cervix u t e r i ,  51. 

Three c l i n i c a l  rc ient i f  io  papers were prepared and presented t o  radiologic 
rocieties:  

"Irradiat ion Damage of the Intestine8 f o l l o d n g  1000 IN Roentgen Therapy. 
Evaluation of Tolerance DOSO," Amory and Brick; presented a t  the meeting of t he  
Emtern Radiological Society, March 1949, and publinhed in Radiolo y,  56:49-57, 

abdomen a m  presented. Roentgenographio ohangei not pmviously described are  d! 
ouased and i l l u s t r a t ed .  It wne oonoluded t h a t  the normal intest ine of the adul 
msle a m  t o l e ra t e  4,500 t o  5,000 r, $000-KV i r r ad ia t ion  therapy without permanel 
d i sab i l i t y .  

"Killion Volt X-ray Therapy of Brain Tumors," by Major bene id. Wallace, Y 

nIrradiat ion Effect on the Stomach following 1,000 KV Radintion Therapy," 

Study was -de of about 50 cases develcping radiation pneumonitis and pul 

presented a t  the same meeting. 

by Wallace and Wallme; presented a t  a national meeting of  pathologists. 

monary f ib ros i s  following 1OOO-KV i r r ad ia t ion  for  treatment of disease8 such 
Hodgkin's, lymphorsrooma, oarcinoma of t he  breast ,  t e r t e s ,  l u x ,  and esophagur 

ing sharp demarcation between pathologic and normal pulmonary fibrosis a f t e r  
200-hT therapy. 

hospital  shmed them t o  be highly e f f i c i en t  except i n  one section, where cor- 
a i v e  hanges were made immediately. 

RDB PORU 11, 1 A P R  1947  

January 1951. Twenty cases reoeiving unusually large amounts 4 o ra i a t ion  t o  tl 

A s t r ik ing  difference mas shown i n  dietr ibut ion of the f i b r o s i s  and a more 

This difference had not been described previously. 
A 4 q o n t h  oheck of the  effectiveness of radiation-protection metinods i n  ti 

2. JRnB ISN. I PC. IC & P. x. I .  c. - 
PAC & O P ~ P I C ( I  

2-l Juur qq 
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7. nu* 6- 5 9 -08- 0 9 
I @  

Completed (pro jec t  terminated, mTC, 29 bay 1950). LO. I 

!:iiAL'?-TZT. 'Ihb,%!&=ript on t i t l ed  "A Study of  t h e  Physical Basis of 3 u n  
, ~ - o d u c t i o ~  with .q;?l?xtions t o  %!,e bcft;;lsive iieactiom t o  An Atomic Bomb A i r  
h r s t , "  which was produced under t h i s  project, has been multil i thed and is now 
available i n  booklet-form f o r  distribution. 

>pea i n  much more complete form t h m  over before, with the protein denaturation 
ihpothesis of skin destructiori proposed by l iori tz mid denriqucs used 8 8  a base. 
fie resul ts  so  f a r  give stronZ support for  t h i s  hypothesis and provide a ponerfu 
netbod for ant ic ipat ing the d e t a i l s  of'burn production i n  atomic a i r  attack. 
rhose de t a i l s  v i i l l  serve, nlong l ines  i l l u s t r a t o d  ir, the t ex t ,  i n  *he fomula t io  
D f '  a doctrine for  evasive act ion i n  oms of an a i r  burst  w d  in thb design o f  pr 
xctivrr clothing and equipiuont as well. 

;ion, but t o  go in to  f u l l  d e t a i l  would have lengthened t!ie report  unduly. 
important t o  hsve tho preeent f o m  perusod by those ser iously ocoupied i n  t h e  
'ield Rnd t o  l e a r n  w h a t  reaction6 follov, i n  order t o  judge the  fern the next  
ittidy should + d o .  
rmlysis  should be repeated i n  greater  d e t a i l  and w i t h  grO8tOr accuracy. 
;his, s l ide-rule  methods were wed  throughout; machine calaulationa might well 
de included i n  a fu tu re  report, 

The author s t a t e s  t h a t  i n  this report  t h e  mechanisr. o f  b u r r s  hnrj been devel 

I t  is s t a t ed  that the a r g w n t .  have often been too br ie f  fo r  good exposi- 
I t  is  

If a part ioular  element is espeoially intereating, t h e  
In 
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folloving is the  f i n a l  repor t  on t h i s  ttudy. 

Ketylr! radiosodium clearance method vas used to  evaluate  calf-muscle 

The 
t i o n  in various circumstancer. A value c a l l e d  nk", represent ing the  
disappearance of H a  24 from the s i t e  of i n j e c t i o n ,  uas obtained. 

t h  a range of 0.013 to  0.044- 
rocnemlus by p l a n t a r  flexion, the  "kl' increeaed from 0.033 t o  0.046. 
a n t e r i o r  leg muaclea were exercised by dors i f lex ion ,  the Mkn of the  

amtagonirttc gastrocnemius decreaaed from 0.049 t o  0.038 in 7 experiments./ 
Time r e s u l t s  Indicated t h a t  the  method was capable of r e f l e c t i n g  change8 in 
tb, ca l f -macle  c i r c u l a t i o n  of man. The exe rc i se  experiment6 i n d i c a t e  that in 
illr axxsrcieed extremity t h e  c i r c u l a t i o n  is reduced I n  an tagon i s t i c  muscles and 

Ln 9 normal subJects ,  a f t e r  exe rc i se  of 

Studies  of ca l f -  

throllborir. 
operative "k: all  of 45 pa t  i e n t s  undergoing major surgical procedures, i n d i c a t i  

There was no s i g n i f i c a n t  difference i n  the mean pro- a d  poet- 

I 

I 



Vein Liga t ion  - Acute A r t e r i a l  Occlusion 6-59-10-04 

p r e d i c t  pos topera t ive  p h l e b i t i s .  
poetoperat ive phlebothramboeir wae 0,045. 
6 had normal or hlgh nk'sn. femoral 
v e i n  l i g a t i o n  f o r  phlebothrombosis, 1 had a l o w  "kn and 3 were normal. The 
mean "kW of 6 p a t i e n t s  wi th  quest ionable  phlebothromboeis was 0.039; 1 p a t i e n t  
i n  th i s  group had a low IkY of 0.023, but  his  preopera t ive  "k* of 0.015 war 
a l s o  low. *IClen were done on 3 p a t i e n t s  before  the  onset  of c l i n i c a l  phlebo- 
tlxomboeie; none wae low enough to  ind ica t e  the  onset  o f  phlebothromboeie. It 
appears,  therefore ,  that  the clearance of sodium in the  presence of p h l e b i t i e  

The mean *kn i n  9 p a t i e n t s  wi th  d e f i n i t e  
Three p a t i e n t s  had low flklew, and 

Of 4 pa t i en te  s tud ied  a f t e r  s u p e r f i c i a l  

E f fec t s  of  Di rec t  Heat and P r i eco l ine  on Calf-Muscle Circulat ion.  
sub jec t s  the  mean "kn of the  cont ro l  l e f t  l e g  wae O.@7 and of the  
af t& d i r e c t  heat ing by e l e c t r i c  pada, 0.&1. 
"kc" of the con t ro l  l e f t  leg wag O.d+5, and of the  r i g h t  l e g  a f t e r  intravenous 
p r i aco l ine ,  0.032. These r eau l t e  i nd ica t e  that increasfng  akin blood flow with 
d i r e c t  hea t  or intravenous p r i s c o l i n e  reducee e f f e c t i v e  calf-muscle c i rcu la t ion .  
E f fec t8  of Reflex Heat. 
14 normal ind iv idua ls ,  the  mean "k* In th6 ca l f  mueclee wae unchanged over pre- 
vious determination8 made under con t ro l  conditions.  A t  the same time the re  was 
a uniform increase of s k i n  temperatures of the  tfiumbe. 

Xn 8 normal eubjec ts  the  mean 

Following app l i ca t ion  of heat ing peds t o  the  trunk of 

E f fec t  o f  Common-Duct Dis ten t ion  on the  Myocardial Ci rcu la t ion  of 
method was a m l i e d  t o  the  study of myocardial c i r c u l a t i o n  In dogs. 
a r t e r y  l i g a t i o n  reciuced markedly the  clearance of sodium from the  myocardium. 
Yhen intravenous sodium cyanide was used to  produce anoxia, the  clearance of 
sodium was markedly increased. 
capable o f  r e f l e c t i n g  changes i n  the  coronary c i r cu la t ion .  Af te r  the  c y s t i c  
duct and the d i s t a l  end of the common duct were l i g a t e d ,  a CaMuh was placed 
wi th in  the lamen of the  common duct. Ha 24 C1, .5 CC., was i n j ec t ed  i n t o  the 
myocardium and a con t ro l l ed  clearance obtained f o r  45 seconds. 
wae then r ap id ly  dis tended with physiologic  eal ine.  In t3 experiments the  nkn  
decrehred in each case a f t e r  common-duct d ie ten t ion .  The mean nkr before die-  
t en t ion  wae 0.683, and a f t e r  d i s t en t ion ,  0.519. The blood p resea r s  also dropp 
i n  each case a f t e r  d i s t en t ion .  
neck no chance w a s  observed in  the  *Isn o r  blood pressure  a f t e r  common-duct die- 
t ention. 
Repor t .  
Normal s n d  Pathologic  S t a t e s , n  Beese, Darrow, and Cullen; accepted f o r  publica- 

These r e s u l t s  ind ica ted  that the  method was 

The common duct 

I n  two dogs a f t e r  b i l a t e r a l  vagotomy in the  

"Calf Muecle Blood Blow, Pre  and Pos topera t ive ly  and During Varioue 

i s - n o t  markedly reduced and i n  e w e  c8ses  may a c t u a l l y  be increased./  
opera t ion  does not adversely a f f e c t  calf-muscle c i r cu la t ion .  The clearence of 
sodium from the  c a l f  mueclee cannot be ueed f o r  the diagnoele of  pos topera t ive  
phlebo thrombosis. 

I n  summary, 

In  12 normal 

t i o n  in Surgery, Gynecolog, and Obete t r ice ,"  June 1951 i s sue .  
Two o ther  r epor t s  being prepared will be submitted. 

?s 
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10. RPQUPSTING AGPNCY 1 3 . R E L m  P m 0 J F C T S  17. FST. COMPl . DATES 
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b. No chznge 

21. RRIEF OF PROJECT AND 0RJP.CTIVB 
a. t h r u  d. No change. 

I e. Background. 
sur faces"  an+. progress  made toward determining these  f c c t o r s  follow: 

1. B a c t e r i d  Infec t ions .  What chenges i n  the  b a c t e r i a l  f l o r a  occur 
undei. such condi t ions?  How r a p i d l y  does t h i s  chmge occur? Answers t o  both 
these  quest ions which should be of  r e e l  value h&ve been and a r e  being obteined. 
I t  i s  becoming apparent t h a t  the fundaments1 changes i n  t h e  b a c t e r i a l  flora 
and s e n s i t i z s t i o n  t o  such h a c t e r i a  represent  en important p a r t  of t he  mechare 
i u m  of chronic  and orolonged dermatoid chmges  which nay occur. 

?. In t e r f e rence  wi th  sweating mec!mnis!n. W h a t  e f f e c t  does prolonged 
moisture on the skin hpve i n  nroducing in t e r f e rence  with the  sweating mechani! 
and i n  producing subsequent inflammatory chsnges? S tudies ,  supported jo in t -  .c) 
ly by t h i s  con t r ac t  and a gran t  from the  Pub l i c  Health Serv ice  have shown un- 9 

quest ionably t h a t  moistening of the  sk in  f o r  24 t o  48 hoiirs produces l o c a l  .&% 

blocking of the sweat duc ts ,  wi th  sweat r e t e n t i o n  and i n f l m a t i o n  i n  many h - o i  

div idua ls .  Wrien even mi ld ly  i r r i t a n t  l o c d  appl ica t ion8  a r e  made, including 
t h a t  of adhesive tape ,  t h i 9  a f f e c t  i s  increaePd. Under condi t ions  of a w a n  
environment, o r  i n  the case of sweating of the hands and f e e t  and emotional 
tens ion ,  R f a i r l y  hi:.rh Dercentage o f  ind iv idua ls  w i l l  develop mild t o  severe 
inflammatnry chsnges. The methods of prevent ion a r e  f a i r l y  c l e a r ,  although 
not  alwaye prRct ica1;  s tud ie s  a r e  t h e m f o r e  being d i r e c t e d  toward preventil 
t h i s  sweat-duct blockage, and f ind ing  an i n t e r n a l  medication t o  reduce eweatrl 
flow v i  thout undes i rab le  whysiologic s ide-ef fec ts .  

3. The e f f e c t  o f  fungous in fec t ions ,  and how of ten  fungous infect ion8 
a r e  concerned i n  processes  of t h i s  so r t .  I n  t h i s  connection, a new highly- 
s p e c i f i c  s t s i n  f o r  f u r g i ,  something never ava i lhb le  previously,  has been de- 
.=eloped. I t  can be used even i n  small l abora to r i e s ,  a d  i e  appl icable  to  

Fsc to r s  poss ib ly  r e l a t e d  to  " in fec t ion@ of  the  moist sk in  

x. I. IC ' ?. JRnBISN. FC. IC k P. 

?DB FORM I A .  1 APP 1 9 4 7  ? 7  A PAC E - o P h  
I ox 

- 

.L. L '+ 



.a1 snii Fungous In fec t ions  of  the  Skin 6-60- 13- 12 
I I 

I t. 

ion8 on moiet s k i n  su r faces  me not  causeu by fungoue i n fec t ions  nea r ly  
cquectly es had been sucpoeed. Eevertheless ,  t he re  has been constant  1 

ring or ?eveloping of  b e t t e r  f u w i c i d e s  beccuse tr.ere i s  no good one A- 

p p e r f i c i a l  and deep fungous infec t ione .  I t  appears t na t  inflacimatory ; I  

le. Studies  thua far  i n d i c s t e  that the  e f f ec t iveness  of the f a t t y  a c i d  
ations now i n  use  i n  the armed fo rces  is gre i i t ly  overrated.  . A considerable  number of new an t i funga l ,  h n t i b a c t e r i a l ,  a n t i n r u r i t i c ,  
t i p e r s r i r s n t  preparRtions have received s tudy under con t ro l l ed  condi t ions.  

forces. Manufacturers'  statsnlente cannot always be accepted a t  face- 
h a  because t h e i r  s t u d i e s  a r e  not o r d i n a r i l y  con t ro l l ed ,  and insuf i ic ien t  
bartion is paid  t o  p o t e n t i a l  s e n s i t i z i n g  e f f ec t s .  i iecent ly  the e f f e c t  of 

IC other sources. ) 
&, 5. 
M of the sk in  have been continued. 
FquestConable e f f e c t  on such erupt ions.  
mch un i t s  i n  generbl  hosp i t a l s  overseas  cannot be J u s t i f i e d ,  except poes- 
4 i n  one hoep i t e l  i n  a l a r g e  s t a b l e  Theater  ( i f  there  be such). 
'Grene-ray anpear t o  be supe r io r  but  temporary. 
b r t e d  elsewhere.) 

The mecllanisins o f  induced s e n s i t i z a t i o n  of the skin a r e  of  the grea t -  
t g r t c t i c a l  importsnce, and l i t t l e  is  known about them. I t  i s  i n  t h i s  f i e l d  

rt Cortisone end ACTH have only  temporary p a l l i a t i v e  e f f e c t s ,  but  these  may 
able u s  to  ob te in  more exact  knowledge of  the  niechanisms involved. This Ken- 

ant lookout is kept f o r  new preparEtione which may be o f  v r lue  to  t h e  

i 1 
lsone appl ied l o c a l l y  has been s tua icd .  (Thie work hac a l s o  been sunport- 

Studies of x-ray 6r.d Grenz-rsy therapy in  vsr ioue inflammctory erupt- "I X-ray therapy b s  a highly unce r t a in  
I t  i s  f e l t  t h a t  t he  i n s t a l l a t i o n  

,* 
The e f f ec t e  

(This study is now being 

6. 

at most of t he  "baeic'l s t u d i e s  a re  being c e r r i e d  out. I t  is now anparent ! 

1 j 
& f i e l d  is  of  g r e a t  p o t e n t f a l  p r a c t i c a l  importance in m i l i t a r y  medicine. 
1 Pre l in ina ry  s t u a i e s  leading t o  the  development o f  a t r u l y  s p e c i f i c  
,@le sero logic  t e s t  f o r  s y p h i l i s  have been c a r r i e d  outf, and these s t u d i e s  
h ~ e  necessar i ly  involved bas i c  work i n  the  l i f e  cycle8,sFirochetes .  These 
rtudies have now reached the  po in t  where they should e i t h e r  be expanded o r  
h m e d  en t i r e ly .  

dnds have been and  a r e  being prepared, such as b a c t e r i a l  polysaccharides ,  
mcleoprotein, ground whole c e l l s ,  and f i l t r a t e  concent ra tes  from a v a r i e t y  
bf stayh+ococci, s t r ep tococc i ,  and o the r  b a c t e r i a  from dermatologic les ions .  
htocenoue vaccines  are a l s o  being prepared by var ious  methode. These w i l l  
:e used t o  determine the  s t a t e  of  s e n s i t i v i t y  of  a aer ieu of p a t i e n t s  and 
~ r n e l  con t ro l s  end f o r  experimental d i s e n e i t i z a t i o n  of ph t i en t s .  O f  par t -  

7. 

Progrese. Bac te r i a l  Sens i t  i ze t ion .  More b a c t e r i d  entiepens of var ious 

Ricnlar i n t e r e s t  a r e  the fol lowing groups of subjec ts :  
flesione; a d u l t s  without pyogenic l e s ions ;  a d u l t s  w i th  a s e r i e s  of s p e c i f i c  

Chi ldren wi th  pyocenic 

lesions of pyogenic o r  suspected pyogenic cause, including imnetigo and ecthyma, 
f o l l i c u l i t i s  and sycosie ,  furunculoeie  and hydroadenit is ,  eecondari ly  infec ted  
~ ~ e m a t o u e  e rupt ions  of 011 irlnds, End acne. TWO aspec ts  of  t h e  problem de- 
s e n e  spec ia l  mention. F i r s t ,  t i ssue-cul ture  technice a r c  being used t o  deter-  
mine the s e n s i t i v i t y  of ba f fy  coat  c e l l a  t o  b s c t e r i a l  an t i cens ,  6s a gauge of 
tissue s e n s i t i v i t y ;  second, tlie s o - c d l e d  b8Cti3ri013t~itiC an t ibodies  i n  whole 
blood a re  being used t o  determine s t r a i n - s p e c i f i c i t y  of in fec t ions .  P a r a l l e l  
work on l abora to ry  tmimtils is p l a n e d .  The i m p o r t a c e  of this work i s  c lear -  
IT evident when it is r e a l i z e d  upon how flimsy a base the  diegnosie  of bacter-  
tal s e n s i t i v i t y  and desens i t i za t ion  therapy now r e s t s .  
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I t  1s propoaed t o  continuo the survey Of t m  corna l  sk in  f l o r a ,  vhich 
is  now nePr comnletion, and t o  continue work with t w  s p e c i f i c  ob jec t ive  of 
determining the s n e c i f i c  ecolotcic f a c t o r s  which a r e  r e m o n s i b l e  f o r  the type 
end 8 t : b i l i t y  o f  the f l o r a  on t h e  sk in  snd s p e c i f i c  sk in  s i t e s .  

1 .  r e l a t e s  t o  the whole quest ion of t he  e f f ec t  of sweilting, sebum output,  e tc . ,  
on the  b a c t e r i a  of t he  s k i n .  The i m e d i a t e  ob jcc t ive ,  now being pursued, i B  
t o  determine the r e w e  of  tolerance of normal skin b a c t e r i a  t o  tempereture, 
DH, end desiccat ion;  nnd t o  determine t h e i r  response t o  f a t t y  a c i d s ,  e t c . ,  as 
nutriment on the  one h;n$ end bhcter iO6tst iC agents  on t h e  other.  Various r e  
Lated quest ions,  such F.S t h e  r o l e  of skin  charge in the e f f ec t iveness  of de- 
t e rgen t s  and the r e l a t i o n s h i p  o f  k e r a t i n  t o  b a c t e r i o s t t i t i c  e f f e c t  of o the r  
s k i n  components, a r e  being ihvsbt igated simultaneously. 

i s  s t i l l  ve-ry i n c o w l e t e .  I t  i s  unquestionably r e l a t e d  t o  tlie maintenance of 
a d ry  slirfRca on the sk in ,  and with prevent ion of  d is turbances of sweet phy- 

much experimental work w : s  cione during World ;Jar 11, have t h e  adventage of be- 
I 

in i :  n o n - i r r i t a t i n g  and r e l a t t v e l y  non-sensitizing. However, t h e i r  in-vitro 
e f f e c t s  o n  fungi cennot be confirmed c l i n i c e l l y  i n  s t u d i e s  here, nnd furl 

This  p ro jec t  

I 

Knowledge of lnetk-ods of Drevention i.id treatment bf fungous in fec t ions  

I s iology. Powders conttaining v6rious f & t t y  ac ids  8s an t i funga l  agents,  on wNch 

I 
I 

I 

=ore  these com~ounds &re inac t iva t ed  i n  regard t o  an t i funga l  a c t i v i t y  by 3 to 
5 per  cen t  of blood serum, and hence am probably e n t i r e l y  u s e l e s s  i n  vesicw*:  : 

" 

l e r  o r  o o z i n g  nheRes o f  fungous infectiono. 
i n fec t ions  of the human s k i n  w i l l  be through a chemicRl app l i ed  ex te rna l ly  is 
cuest ionable ,  bu t  f u r t h e r  e f f o r t s  t o  f i n d  a more s a t i s f a c t o r y  ant i fungal  age& 
seen indicated.  I n  afidition, it ie becoming apparent that the adminietrat i  
of  vzr ious Rntibodies vroduces narked changes i n  the fungous f l o r a  of  the s 
of man, end of the i n t e r n a l  organs of animals (and ooss ib ly  m n ) .  
t hese  e f f e c t s  e r e  considered of g rea t  p r a c t i c a l  importtnce, and Rre outlined: 

j 
Thir: program should be of  considerable p o t e n t  

khether t h e  answer t o  fungous . '  ' 

Studies o [ I  

1 

\ 1. The c l i n i c s 1  and experimentel study of R Wise v a r i e t y  of i ndus t r i a l  . 

7 
ant i fun@ agents  with p o t e n t i a l  app l i ca t ion  to  man being continued (vhol: -. I' 

t 
mpported by otl ler eources). 
i a l  vnlue t o  t h e  armed se rv ices  i n  t h e i r  search f o r  p r a c t i c a l  therapeutic a 
f o r  t r e a t i n g  common sk in  d i so rde r s  such as ringworm. 

2. Fungous in fec t ions  a s  a complication of a n t i b i o t i c  therapy. The v 
snread use o f  eureomycin, chloromycetin, p e n i c i l l i n ,  And terramycin a s  chm 
theraneut ic  agents ha8 been at tended by a n  unexpected compllcetion. 
cidence of o r c l  thrush in p a t i e n t 3  receiving these  a n t i b i o t i c s  has g r e a t l y  + 
creased. Kon i l i a l  b ronch i t i s  and pneumonitis of a threatening and even fatal 
cha rac t e r  hiwe occurred. Serious mycotic i n fec t ions  have developed during '-; 
s n t i b i o t  i c  t t e r apy ,  even with such non-virulent species  as  Aspergi l lus  g - 7  
gatU8, an ordinary sspronhyte. Tne s tudy being continued r e l a t e s  t o  the D& 
anism b;: which a n t i b i o t i c  therapy predisposes t o  fungus infect ion.  Two 
i b i l i t i e s  m e  t o  be considered: (1) The s t imu la t ing  metabolic e f f s a t  of 
t i n t ib io t i c  on the  fungus, thereby enhancing i t s  growth; ( 2 )  The eliminat 
of  b a c t e r i a l  c o a r e t i t o r s  which wonld normally hold the fungi  in check. 
hns been shown t h e t  the s t imulhtory e f f e c t  o f  aureomycin (published by o 
on the Erowth of  Cundida albicsna i u  f a c t i t i a l .  It depends on t h e  prese 

sureomycin cecsule.  As a r e s u l t  o f  work here,  t h e  manufacturers of aureoq 

" 

i e 
The in- 

ion wnich i s  8n i nc iden ta l  component of t h r  vehicle  of 

have already eliminated phoaphntee from t h e i r  preparation. -a 
E n e r l m e n t s  a r e  in progress t o  measure the poss ib l e  s t imu la t ing  effect? 

II- 
of  the ihosphate 
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tied aureomycin, Dc?niC i l l i n ,  chloromycetin, and terramycin on fungi under 
b l l e d  condi t ions  i n  v i t r o .  
s t i t ion  is more important. rou t ine  survey of tne  fungal and b a c t e r i a l  

It i s  l i k e l y  that the  e l imina t ion  of b a c t e r i a l  

& of the mouth End rectum of ind iv idua l s  in the  Univers i ty  Hoospitsl re- 
iting any one o r  a combination of these a n t i b i o t i c s  i s  being undertaken, 
& it is  c l e s r  that l a r g e  numbers of  fungi m y  be i s o l a t e d  from a g r e a t  
krity o f  such peraone. This c o n t r r s t s  s t r i k i n g l y  with the f indings in the  
rtrol proup. 

~ l -  

$ The e f f e c t  of the a n t i b i o t i c  therhoioy on the fungous f l o r a  of experiment- 
1 animals and t h e i r  s u s c e ! - ~ t i b i l i t g  t o  mycotic i n fec t ion  w i l l  be s tudied.  ' 3. The most recent  e q e r i m e n t e  dea l ing  w i t n  the  e f f e c t  a f  aureomycin on 
pai l ics is  i n  mice have produced r e s u l t s  wCich make i t  neceseary to  reconsider 

manner in  which the phenomenon under d iscuss ion  i s  brought about. I t  has 
em found, f o r  instFnce, t h a t  when a suepension of  CandiCix a lk icans  i s  made 
p in  a so lu t ion  conta in ing  aureomycin, the  in t r ape r i tonea l  i n j e c t i o n  of t h i s  
nspension r e s u l t s  in widespresd pe r i tonea l  les ions .  P r a c t i c e l l y  no l e s i o n s  
mr when t h e  suspension i s  mede up in s a l i n e  so lu t ion .  Furthermore, if mice 
riected in t r aDer i tonea l ly  wi th  2. a lb icans  a r e  given D a r e n t e r d  i n j e c t  ions of 
ueomycin t h i s ,  too, Droduces disseminated 1 
h i s  phenomenon cannot be explained on the  b a s i s  of t he  el iminat ion of bacter-  
II competitors s ince  t h e  pe r i t9nea l  CEvity may ordineril:.  be considered s t e r i l e .  

i The phenomenon under diScu6S~On is undoub$y not pecu l i a r  to  aureomycin, 
. n d  there i a  some pre l iminary  evidence t h a t  chloromycetin produces the  same 
'effects. A recent  i s sue  of  the  J. A. M. A. contains  7 a r t i c l e s  dea l ing  wi th  
tbs c l i n l c d  asnec ts  of t h i s  problem. I t  i s  intended to  extend s tud ie s  to  
determine the  e f f e c t  of  a number o f  a n t i b i o t i c s  on a v a r i e t y  of  systemic any.- 
easee.  

CM be made wi th  c degree of s i m p l i c i t y  and sccurocy h i t h e r t o  not a t t a i n e d ,  by 
the use of the Hotchkiss-Md!anus method a s  developed under t h i s  study. 

One of  t h e  most d i f f i c u l t  nroblems i n  developing new treatment-methods 
in diseases of the sk in  is the determinat ion of p o t e n t i a l  s e n s i t i z i n g  capaci- 
t i e s  of new compounds. 
c l i n i c a l l y  because of these  a e n s i t t z i n g  c a p a c i t i e s ;  e . ~ .  , p e n i c i l l i n  and s t rep-  
toaycin ( f o r  ex te rna l  app l i cz t  ion), a l l  compounds r e l a t e d  t o  procaine f o r  ex- 
ternal app l i ca t ion  e s  a n t i p r u r i t  i ce ,  s eve ra l  an t ih i s taminice  including par t -  
i cu la r ly  thephorin,  and a l l  sulfonbmides. A cont inuing s tudy of new compounds 
on the bea i s  o f  con t ro l l ed  obssrva t ions  i s  oup!?orted wholly by o the r  funds. 
is  considered that one func t ion  of t h i s  p ro jec t  should be the a v a i l a b i l i t y  of 

4. The diagnosis of fungous in fec t ions  of t he  skin a n d  of i n t e r n a l  organs 

Various comoounds hcve become comnletely unusable 

I t  

1 f a c i l i t i e s  f o r  s tudy of t n y  compound on requeet  by the armed forces. 

I vary few spec ies  (young n igs ,  ducks, f r o @ ) ,  most animals cannot form b l i s t e r s .  

In  the  p a s t  i t  b z s  been d i f f i c u l t  t o  s tudy  the e f f e c t  of  veeicant  and 
sens i t i z ing  agent6 on the  s k i n  o f  common l abora to ry  animals. 

A simple method of rn i s ing  b l i s t e r s  on the  sk in  of g u i n e n  pigs  has been develon- 
ed; it c o n s i s t s  of applying one of  the  new dep i l a to ry  agents  which have Seen 
s tudied here. 
the ves icant  substance i s  pain ted  on the h a i r l e s s  sk in  of  guineii pigs  and b l i s -  
t e r s  arc formed wi th in  a few b u r e .  S tudies  on o the r  Lniaral species  a r e  i n  
progress. 

Excepting f o r  a 

Two weeks a f t e r  a s i n g l e  agp l i ca t ion  of  the  dep i l a to ry  compound 

1 
1' skin s e n s i t i z a t i o n  in anirnale. Removal of t he  hair f a c i l i t e t e s  observbt ion of 

The s u e  den i l a to ry  tlgents have found app l i ca t ion  a l s o  in s tud ie s  of 

4 

ions. i t  is qu i t e  obvious that 

T>fC. 1. c f  
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the skin-react ions and  e l imina tee  the  i n t e r f e r i n g  inflammatory process re- 
w i l t i ng  frJm o the r  methods of hRir-renoval (plucking, b6rijm s u l f i d r ,  e tc . )  ; 
f. Future. S tudies  will be continued a6 indici..tca under Progreee. 
g. Reports. “Anhidrosia, An Et io log ic  I n t e r p r e t a t i o n ,  She l ley ,  Horvath, ’ 
a d  F i l l s b u r y ,  s., 29:135-224, 1950. - 
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t e m i n e  t h e  b io log ic  decay period8 ( u r i n a r y  exoret ion rates, deol ine i n  serum 
conctmtration, and recovery r a t e s )  and ch lo r ide  space.  Similar  s tud ies  a r e  nc 
i n  progress i n  humans, bo th  i n  con t ro l s  and i n  p a t i e n t s  with congestive h e a r t  
f a i l u r e  and o ther  edematous e t a t e e .  The effects of in take  and drugs on t h e s e  
measuretmente are being s tudied.  

E a r l i e r  s t u d i e s  with radiosodium (Ha2?; t&*3 yre.) have been reported,  
and f u r t h e r  observations are contemplated. 
methods of assaying radioisotopes and soma of the physical  p roblem encountere 
have been reported.  

As time permits, s tud iea  a r e  being c a r r i e d  o u t  concerning t h e  uptake of 
various elements by erythrocytes ,  in an e f f o r t  t o  e s t a b l i s h  a model w i th  whick 
may be t e s t e d  var ious a n t i d i u r e t i c  substance8 believed t o  be ooncerned with 
t h e  pathogenesis of congestive heart f a i l u r e ,  r e t e n t i o n  of electrolytes, and 
edematous State6. 

Technical problem dea l ing  w i t h  

This model may t hen  be used t o  assay o t h e r  substances 
,22. JRnE ISN. I Pc. 1 IC & P. 11. I I. IC. 

ad 

I 1  

to. REQUIRSWIINT AND/OR JUSTIFICATION 

21.RRIEP OF FRWBCT AND OWCCTIW? 
e. Progress.  For a b e t t e r  understanding of dis turbance in electrolyte p h p  
ology i n  noma1 man and i n  s u b j e c t s  w i th  congestive h e a r t  f a i l u r e  as an abnom 
state, t h e  behavior of s e v e r a l  elements has been observed, with the use of r a d  
isotopes,  i n  c o n t r o l  s u b j e c t s ,  sub jec t s  with congestive h e a r t  f a i l u r e ,  and sub 
3ects w i t h  o t h e r  edema u 

Radiorae mury  (Hg 2b*gog~$&5 days) l abe l ing  a mercurial d i u r e t i c  (Hex 
ouhydrin) was etudied with reference t o  the durat ion of its r e t e n t i o n  i n  the 
body, d e c l i n e  in serum concentrat ion r a t e s  of turnover,  and d i s t r i b u t i o n .  In- 
travenous o a t h e t e r i c a t i o n  was employed t o  determine the time-course of rena l ,  
hepatic, and e x t r e n i t a l  arteriovenous differenoes.  Urinary exc re t ion  and seru 
l e v e l s  obtained af ter  o r a l  admin i s t r a t ion  of t h e  d i u r e t i c  i n  capsular  form wer 

.. 
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derived in the future. 

normal spa t ia l  veotoroardiogrsm ia and will continue to be under o b r e m t i o n  
beoaure of i t r  extraas variabilitye 
trophy and right and l e f t  ventricular bundle branoh blook have bean studied 
su f f io imt ly  t o  define them generally. 
leas appirio o r i t e r i a  for t he i r  eleotrooardiographic identifioation ir in need 
of modifioation. 
oise  definition. 

Hr, J. A. Cronrich haa praotioally oompleted a movable unit which w i l l  
allow reoordinge t o  be made in t h e  wards of Charity Hospital aa well an i n  the 
laboratory. 
greateat  diffioulty,  have delayod aomple$ion of the apparrfus, but it i r  hoped 
that the unit rill be i n  operation by autumn. Certain rtandardization factors 
have been defined fo r  uoe i n  rpa t ia l  veotorcardiogmphy. Report8 of these and 
other aopeota of the problem are in prose o r  in preparation f o r  publioation. 

In addition to there main progrewna, several young persons h w  been in 
training in wrious aopeeta of oardiology t o  which the research program ha8 
oontributed rignifioantly. 
Heart Anrooirtion Fellowship, has ompleted a rtudy of the ra ter  of dirhrsion 
of radiorpdium, radiaaarouy, and radioohloride aororr the b l i r t e r  rurfrce of 
the normal human skin aud a0m88 that of patienla with conger ti^ heart fail- 
ure. This study, a m  in pmparation f o r  publioation, har oontributed t o  a 
better M d e t r t a d i w  of the e x o w e  rates and related phenomena of eleotro- 
lytes aor0.r the  r r l l r  of blood versela. 

Other rfuaier h v e  b o o  oonoernod uith doteminrtionr 09 vanow prersuro 
in the ruprfiairl  veinr a d  the  larger vein8 of the tho- and abdomen of 
nomnl mating mn d i o h  are rooerrible by m d . I u  o f  the oardiao eathetor. 

Shd ie r  with tha veotcroardiogrcrm are progrerring rat i r faotor i ly .  The 

The patterm f o r  lef t  vsntrioular hyper- 

These data i ldioate  that the mom or 

It is hoped that additional studies w i l l  yield a more pre- 

Various types of e leotr ioal  interference, which have offered the 

For oxample, Dr.  F. J. Kelly, nho is on an kperioan 

f. Future Plans.  8tudier u indioated above -11 be oontinued. 
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I L). DIRECTING AGRNCY 

a.  No change. 
b .  No change. 

11. R R I E P  OF WWBCT AND OBJECTIVE 
R .  t h r u  d. No change. 
e. Background. I n  a s tudy of t he  mechanism of the thymol t u r b i d i t y  t e s t  an un 
suspectbd globulinemia e x i s t i n g  i n  c e r t a i n  c l i n i c a l  disorders  was observed./ 
Analyses were completed of experiments i n  which samples of noma1 nnd pathologia 
sera-were cen t r i fuged  a t  800 rps f o r  f o u r  hours.  P l a s t i c  tubes were used; a f t e r  
being quick-frozen each tube w a s  c u t  a t  10 l e v e l s  t o  D e m i t  physical  and chemica 
analyses,  w i th  p a r t i c u l a r  reference t o  t h o  d i s t r i b u t i o n  of protein.; Two briefe  
experiments were done with a lower r a t e  of c e n t r i f u g a t i o n  e s p e c i a l l y  t o  catch t h  
rapidly-sedirnenting beta-globulin which has sedimentation constant  of 20 S. The 
experiments suggest t h a t  t h i s  beta-globulin may inf luence t h e  thymol t u r b i d i t y - 3  
t e s t . /  U l t r a c e n t r i f u g a l  s tud ie s  confirmed previous r epor t s  t h a t  the serum b i l i -  
rubin and i n j e c t e d  b ronsu l f a l e in  a r e  l a r g e l y  bound t o  t h e  albumin f r a c t i o n ,  En- 
t i r e l y  s a t i s f a c t o r y  e l ec t rophore t i c  patferns  were obtained.! Serum Proteins and 
Lipids i n  P a t i e n t s  w i th  Liver Disease. After f o u r  hours' exposure i n  a centrihq 
a1 f i e l d  of  200,000 G.  , c e r t a i n  p r o t e i n s  sediment d i f f e r e n t i a l l y .  Separation ir 
accomplished as described above; a new technique r equ i r ing  only one s l i c i n g  an 
ana lys i s  of two specimens increased t h e  number of determinations f o r  .study./ 
I n  l i v e r  disease,  l i p o p r o t e i n  complexes which f l o a t  higher  i n  the  tube a t  lowe 
s p e c i f i c  g r a v i t i e s  t han  thoso of normal serum appeared t o  be present ;  and a 
phospllorus containing l i p i d ,  which i n  normal serum s inks  t o  t h e  bottom, i s  de- 
creased i n  h e q a t i t i s  ./ The x-protein of IJcFarlane was studied.  Preliminary 
experiments showed t h a t  e l e c t m p h o r e t i c a l l y  it c o n s i s t s  of albumin and beta- 
g lobu l in ;  che- ical ly  i t  contains a l a rge  p a r t  of t h e  s e m  c h o l e s t e r o l  and 
phospholipid of normals; and u l t r m i c r o s c o p i c a l l y  it c o n s i s t s  of o r  a t  l e a s t  i 
assoc ia t ed  with l a r g e  numbers of ultramicroscopic spheres.  It was planned t o  
c o r r e l a t e  t he  chanKes found i n  " f loa t ab le"  l i popro te ins  i n  l i v e r  disease v i th  - . -  
x-protein conce:itrations. P r e l i n i n a r y  observat ions suggested t h a t  i n  l i v e r  
2. JRnB ISN. 1 PC. I I. I 1. IC 
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se t h e  mount  of l i p i d  occurr ing a s  x-protein i s  increased i n  comparison 
the n o m l . / / / I t  was e s t ab l i shed  t h a t ,  i n  the  main, f a t  
i s t r i b u t e d  i n  t h e  column of cen t r i fuga te  acmrding  t o  t h e i r  donsi ty .  The 
e r  pro te ins  sedimcnting c r e a t e  a dens i ty  g rad ien t  m d  the  l i p i d  compounds 
t o  f i n d  t h e i r  own density-level.,/  Although the re  is a high degree of par-  

of t h e  tube,  t h e r e  is l i t t l e  s i v i l a r i t y  i n  d is f r ibu t ic in  i n  the lower ha l f .  

column of cen t r i fuga te  of 

l i p i d  compounds 

l i s m  i n  the  d i s t r i b u t i o n  of cho le s t e ro l  and l i p i d  phosphorus i n  t h e  upper 

nds which a r e  not  assoc i -  

free cho le s t e ro l ,  and 
ns, the r e s u l t s  f o l l  i n t o  
e h e p a t i t i s  frequorltly 

an excessive quan t i ty  of 1ow-densi;y f a t  l i p i d  compound i n  the densi ty  
1'.005-1.015. This material rnay be r e l a t e d  t o  a diminished r a t e  of removal 
the  blood by the  l i v e r .  
Progress. Kork has been p r i n c i p a l l y  a long two l i n e s :  de t a i l ed  analyses of 

t a  prepara tory  t o  publ ica t ion ,  and i n i t i a t i o n  of s tud  by t h e  invas f iga to r s '  
ocedure of t h e  physiology of l i p i d  phosphorus wi th  P3$./ lhe d i s t r i b u t i o n  i n  
e column of c e n t r i f u g a t e  of normal semn of t o t a l  p ro t e in  n i t rogen ,  s p e c i f i c  
avity, albumin, g lobul ins  (as  a group), f ree  cho le s t e ro l ,  cho le s t e ro l  e s t e r s  , 
pid phosphorus, n e u t r a l  f a t ,  and t o t a l  l i p i d s  has been in t ense ly  s tud ied  s t a -  
s t i c a l l y ,  and mean curves of d i s t r i b u t i o n  es tab l i shod  with s tandard deviat ions 
each of t h e  10  l e v e l s .  These anfilyses show c l e a r l y  t h a t  t he  d i s t r i b u t i o n  of 
i d s  i n  h e p a t i t i s  serum devia tes  from t h e  normal pa t t e rn  i n  a highly s i g n i f i -  
t fashion. /  

ec r ip t ion  of t he  low-density l i p i d s  found i n  increased concent ra t ion  i n  hepa- 
i s  serum./ 

mentation and f l o t a t i o n  underlying the d i s t r i b u t i o n  of pro te ins  snd l i p i d s .  I t  
is hoped that t h i s  w i l l  l e a d  t o  a more s a t i s f a c t o r y  mathematical expression of 
the f a c t o r s  determining the d i s t r i b u t i o n  ol" both substances./ Study of the in -  
t e r r e l a t ionsh ips  between the  var ious  l i p i d  cons t i t uen t s  a t  c e r t a i n  l e v e l s  of t he  
column of c e n t r i f u g a t e  shows t h a t  the  l i p i d  composition of t he  cen t r i fuga te  a t  
these l eve l s  may be descr ibed x i t h  small e r r o r  by mathematical formulae derived 
i n  th is  p ro jec t . /  Experiments w i t h  rad ioac t ive  phosphorus have been c a r r i e d  out  
on t h r e e  normal sub jec t s  and one case of  polycythemia which show that the r a t e  of 
labeling of l i p i d  phosphorua i s  e s p e c i a l l y  rapid a t  some l eve l s  i n  t h e  column of 
cent r i fuga te  and occurs a t  a low rate i n  o t h e r  l e v e l s .  
the b e l i e f  t h a t  t h i s  method separa tes  l i p i d s  in to  components, some of which have 
highly s p e c i f i c -  func t ions .  
experinents which re la te  these  components t o  the  funct ion of t h e  l i v e r .  
f .  Future .  S tud ie s  w i l l  be continued as indicated.  

Addit ional  procedures have been used i n  providing a pore complete 

A b e t t e r  understanding has been reached of the  lnschnnisns of  s ed i -  

These s tud ie s  encourage 

Theories have been formulated as sub jec t s  of f u t u r e  

- 
epared under t i t l e ,  "Study 

n t i t y  Ul t racent r i fuge :"  
I ,  Proaedure end P r i n c i p a l  Features  of Dis t r ibu t ion  of P ro te in  and Lipids i n  the  
Centr i fugate  of Undiluted Normal Serum; 11. The Mechanisms of Red i s t r ibu t ion  of 
Proteins and Lip ids  of Undiluted Serum; 111. The Pro te in  and Lipid Composition of 
the Ul t r acen t r i fuga te  of Noma1 Indiv idua ls ;  IV. The S e r m  Lip ids  i n  Acute Hepa- 
t i t i s ;  V. The Organizat ion of t he  Cream Layer o f  Serum of Normal Individuals  i n  
.a Post Absorptive S t a t e ,  and a f t e r  a Lipid-Rich Meal, Rnd f r o m  Pa t i en t s  w i th  Hep- 
a t i t i s  and Miscellaneous Disease S t a t e s  ; VI, Organization of Lipids o t h e r  t han  
Cream La e r  of Ser  r a1 I dividua a Pos t  Absorptive S t 3 t e ;  XI1 gi f -  f e ren t i a1  Tagging 3 efp!a h o s p t o r u a  w,& 632. age o t  
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Ceteraine thq btblogic d o c 4  period8 (urlaOrp orc!rotlon ratoo, docline in 

were i n  progrerr 4-n DLEUII, both in Control8 and in p8tioatr  with COw8tiyo 
hoart f a i lu ro  end o t t e r  odomatour Itate@. Tho Offectr o f  i n t ~ k o  and d n y r  00 
thoro metsur+mcntr vere  being rtudiod. 

Ea r l i e r  r tudier  with r~0l08Odlun ti-3 yrr.) had beon reported, 
and f i r t h a r  obret ta t lonr  wore Cont~mphtrd.  Technical problomr dod ing  with 
method8 of ars4vlng rad io~ro topor  end soma o f  tho phyeical problem8 ~ncountorr& 
hed been reported. 

mento by erythrocytes, I n  an effor t  t o  o s t J l i r h  L sod01 w i t h  which may be tor to& 
t r r l o u r  nnt idlurot lc  rubrt: 110.8 bel iotod to  be concarnod with tho pat&generir 
of cOage8t?VO hO8rt fa i lure ,  re tont ion Of O l O C & r o l Y t O r ,  u d  o d ~ m a t o u ~  &tat@#. 
Thir aodel ruay tilon ?e ured to  arrar O t h r  rubrfrncer doritod in tho hrturo. 

s tudios  with t:w t e c t o r c r r d i o v b  weto pro~;rsrsing 8oti8factor i ly .  ph. 
normal rp8 t i a l  rectorcordiogrm Y W  b o w  ob8eneE becrure of i t 8  oxtrcma rui- 
ab i l i t y .  
m l n r  bundle broncn block wero rtudiod rr;$ficiently to  defino them genrr.lly. 
There dbtr lndfcrted tivt t M  am0 o r  10.8 m p i r i c  criteria f o r  t h o i r  elect- 
ccrdiogrc3rric idont i f ice t ion  neodod modification. 

In- t o  br mads i n  the ward8 of a boo31tml a8 vi11 88 In tho 18bora toqr  
QUI tp r~er  of  e l ec t r i c  interfcroneo, which h d  offored tho g n a t e r t  d i f f icu l ty ,  
dclaveb comlot ion  of the amaratur .  Oortain r twnbubi ta t ion  f aa to r r  h.d boen 
define4 fo r  urc 1n.rpat ie l  roc torcard logrnp~ . '~eportr  of  there end other 88- 
peCt8 o f  the probles wore in prorr  o r  In  propubt ion  f o r  publicbttoo. 

In tdCition to  th.8. U f n  pcOgrm@, 8.teral yo- pOr8onr uoro trainod in 
t r r i o u r  n r r r e~ t s  o f  crrdiologr  to  which the r e 8 ~ r C h  program b d  contrlbutod 
r ipnif lcant ly .  
d I~*ta ion  o f  ra?torot!ium, r8diO11~rCUry, a d  rbdiochlorido acroer the b l i r t o r  
rurfmce of the normal laMan rkln a d  ~ c r o r r  t h t  o? pot?Wt8 with c o ~ ~ g e r t i ~ o  
her r t  f r i l u re .  
b3ted t o  a be t t e r  underrtrnding of the oxchaago r a t e r  and n l o t o d  phonomonr of 
e loc t ro ly te r  nc~08IT tke  wall8 of blood t 0 8 8 e 1 l r  

flci.1 vetnr tind the lrr,3r vain6 of the thorax rod abdomen of normal ror t ing  

8eNII ConCentr8tiOn. Hnd r e C O t W Y  r a t o r )  rurd chlorido 838CO. S b Q U  8t\ldfr# 

h 

A s  timo nonri t tsd,s tubier  wore br ing done concorning tho uptake of variour el- 

The pat tornr  f o r  l e f t  V8ntticulttr W O r t r ~ p l l j  and r igh t  and l e f t  ventri- 

It w 8 8  hopod tht  additionrl, 

Hr. Cronvich .%a noar l r  complotod a aor&ble u n i t  which would i l l o w  rscord- 
Veri- 

r*udirr rould y ie ld  0 more preci80 d ~ f i n l t l o n .  

For exac-le, Dr. F. J .  Kelly, complotod a 8tUdy of the r a to r  of 

Tnir study, rfi lca YRP b e i w  p r spuod  f o r  publicntion, contrl- . 
Other r tudior  concornod deterninrrtioss a f  tenour prerrure  i n  the ouper- 

Promerr. 
Voctorcirdiogr In  Eight Bundle Braach Bloak,' by Abildrkor e t  4. 

Tho QRB $100~8 of twenty-four oubJoot8 with o l e o t ~ a r d i o g r a p h f c  widonco 
of r i g h t  bundle brsncu block wore doocrlbed. Tho rocordr wore dlridod into 3 
groups, on the besfr  of c l i l i c a l  tnd roentmnographic ovldonco of + o n t r i c U u  
h p r  rt roah,,. 

rfcht bundle branch block txMb1tod con8idorablo rlailarltr,  ~ u 8 5 e r t l ~  tha t  
it may bo porr ible  to  reco,~nizo thin combination of lorioar by 8potI.l voctolr 
card?ogrnmr . 
c u l r r  3mertroohy cnd right btrad10 brnnch block and with r igh t  k d l o  brcnoh 
blcck n6t apsoclated v i t a  cardiac onlargumont reunod to  b t r  bo- di r t incf i+@ 

53 0 

which are  8CreSri5lt by pLt3n8 Of th ctirdlac C 8 t h . t O r .  
Ttc ?ollovin(: i r  o ~ l a c r j r  of an a r t i c l o  e n t i t l e d  Vho e a t i d  

The QBS &-loops o? the rubjoctr  with l o f t  vontr iculor  - e r t ropb  .nd 

Iiocordr ob tn twd from r n a l l  group8 of 8 U h j O C t 8  wi th  i rolatod right ton t r i -  
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feetnrcr  and ind icb t t  the d08irabIl.itp o f  fur ther  Btr;! iy  of  the #?stid w c t o w  
ca rd io t rm in there  8t8te8e 

WTho Perponrc of Potlontr  u l t h  COnggartl+e Hoart Failure  t o  Acuto Eloration 
o? Temperature rad Mupldity,' by Dr, 6. S, Boronron. Obrervationm wore mad0 t o  
i a r e r t i g e t e  the IntOlermCO o f  p8tloato with cardiec dlaeaae and coagrrtlvo 
heer t  f e l l u r o  to  rtterr o f  a hQt an& -Id enriromont. 

By c l i n i c a l  metbdr ,  lncl?ldipL: meamurcaontr of blood pro~suro, cardlac nod 
r e r b i r r t o w  rete., md roctcil rad akin tr~nporaturea, 13 pa t icn t r  IL r8rIour 
mtng08 cf  con(~0stivC f d l W 0  uor0 rtudiod. $cqar laonr  wCre =&&e with 13 COB- 
t r o l  rubjects. In 3 Orpo t l~oa t r ,  1 control subject . n C  Z ;atloat with conGo8t- 
ire failure were r tad ied  rirult8aoourly. ? o a l l o v i ~  obrcrrationn In comfort8b16 
at808phOriC conditlonr, Ierponeo to  8 hot and b i d  8korphore (40 f 2' C, 8 9  
BH) for p o r b i r  of 40 t o  114 arinutor var notoa. 

failU?O" (Cardiac 88th.) 
aonaw relOb rrroci8ted wlth ~?rprohearloa In 5 8UbJOCt8 with cbrdlaa d i a o ~ o .  
Oal lm rt\yfh. d e w l o ~ o d  a t  wa$ acaoa t~b ted  in 9 pationtr. 
e t r o r r  of a hot, h i d  onvlronmrat b&8 dof$nItoly 1088 i n  aubjoctr w i t h  COIUOBtlVO 
hocrt failuro. 
tolemace,  whereer atmy ae!atr.l ~OIIOUI r y r t m  b~rturbar;cer~de.~c~o~~d i:! thr 
controls ,  who wore ab10 t a  ondwo ruf f lc iont ly  pro1oal;eG raporurer t o  tb on- 
~ l r i n m o n t ~  
unlfona and were c h r ~ c t o r l t o d  erpociallf by elevation of pulse p r e ~ a u r r .  

dirooro do not t V l O r a t 0  u o l l  a hat und b i d  btoorphore wC a180 uu4gert tho 
aoed fo r  control omirosroa ta l  atoorphoro d u r i a  t to ra~y.  
1. Simb tho p n r o a t  contract w4r negotiatod under the n u  Poworr 
Act 
now pmporal  w i l l  bo nforred i n  th unurl manner t o  tho iktion81 Rerearoh 
Counoil fo r  evaluatiaa. 
g, Reportr. k r h m  undor Protrsrr. 

T ~ O  b a t e 4  rurroPodiqltr p r o a ~ p ~ t a t e d  asuto at tcckr  of m1tft t o a t r i c u l u  
ohuscterltr6 by 8 O T O r O  Q#pnOa, orthopnea, and @- 

A b i l i t y  t o  withotmd 

Thlr group oxhlbitod p r b u i l y  c i r d i o n r c i r l u  a d  pulmonuf in- 

Tho cud lo r r r cu lb r  rorct lonr  la csntrol  rubjcctr  tendod to  bo mor. 

Thoro rrporlmurtr lndlccto tht  patioatr w i t t  cor ta la  t fper  of c u d i a a  

Futuro. 
be nroerarry t o  dr8r up mother contract for f u t u n  work. T h a t  
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