
\ 

* .. . '.. . 



. -  

THIS DOCUMENT CONSISTS OF 
-' . ' -  THIS IS COPY--l!!l-,.OFl_d.!- I 

THIS DOCUMENT CONSISTS O F ~ A G I S  
- 

THIS IS COPY--l!!l-,.OFl_d.!- I 

M, Y. Haring 
Laboratory Director 

J. Le Svirklely 
Bed.th Division Itlrector 

. 



? 

.. 

1. 

2. 

3. 

4.  

5.  

5. 

7. 

8. 

9 .  

10, 

n o  

- M. bI. H&g 

- J. J, Bwbage 

- S i t e  Y 

- Site Y 
- Area Manager 

- Area Idaneger 

- Area hbneger 

- X. P. Jollcy 

- R. E, Kelly 

- I). H. Naimarh 

- D. H. N a r k  

12. - J. L. SvirSely 

13. - Central Files 

14. - Central F i l e s  

15. - Central F i l e s  

16, - Centra l  f i les  

-2- 

U-185 , 

I 



r . .  

TABIE OF ONTENTS 

1. HEhLTH DIVISION EiESEXRCH 3 X S m L  

2. ABSTRACT 

30 DETAILEDREPORT 

A, BIOLOGICAL GROUP 

1. Fathology Sub-Graup 

2. Biochemistry and ‘Physiology Sub4roup 

3, Statistical Analysis Sub-Group 

a. SECIAL m w s  GROUP 

1. Analyticzl Research Sub-Group 

r, 

4 

5 

5 

5 

8 

12 

12 

12 

-3- 



. . . . . . .  

. . . .  . 

-. . 

.. 

G. Ewen, G. CcpUger ,  R. Cwden, J. Cron, C, Ens, 'do Fetty, 
P. Glass, 1. Grafton, 3. G t h a l s ,  C. Hall, C. H e m b r ,  W. i-bod, 
K. Jalley, J. Lyons, 0. CkGinnis, J. Idcndicino, R. Miller, 
G. Gorrisi-, 2. Parsons, A. h e r s ,  T. Schil.ling, E, S,poorlx+, 
S. 5Virbely, L. ?alley, P. T r u c k i s ,  J. Xihliamson, and 
1, 2*ur37#e&e 

*- Joined Group Augxt 2, 1948 

w+ Joined Group August; 18, 19U 

S S ~ B  &=e presented giving assay 04  activity rssovered Zrmi t z i l s  
of ir?.traveno c sly h j e ct ed rat, s . 
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The experiment t o  determine the  w u n t  of postum t h a t  is retained 
by waxed aper cups vias wntinued. 

im-cdlectim potent ia l  gradients t o  ehorten t h e  resolving t h e  in t h e  
p a r a l l e l  p l a t e  alpha chamber is being cmducted. 

An exr>eriment t o  determine t h e  p r a c t i c a b i l i t y  of u t f l l z i n g  higher 

An experiment to determine the  r e l a t ionsh ip  between &?ha chamber 
microphonic response and chamber leuigth is being run. 

A projec t  whose purpose is the  development of an autosca ler  for 
low level alpha counting has  been initiated. 

An experiment has been Sn i t i a t ed  to determine whether a stable, 
logarithmic rate meter can be develo-pd for neutron m n i t o r s ,  utiUdng 
a diode coupled integrating circuit. 

-. 

Declassification proceedings have been i r i i t i a t ed  on Operations 
Nanuals  ( U - U + 7  and fJL%-148) for  p a r a l l e l  p l a t e  d o h a  counting systerns 
which u t i l i e e  our C n 2  scale of e ight  s ca l e r  or C2T3A scale of sixty-four 
scaler, toge ther  with the C3T.D parallel plate alpha chamber. 

A. BIOLOGICAL GROUP 

1. PR.TH3LOGY FJSSXOUP - B. Cowden, J. Crm, P. Glass: G. Jolley, 
J. Lyons, D. KcGinnis, J, Mendicino, andL. Talley 

The per 3s experhait with Spragus-Dawleyvrhite rats was c n t i n u e d  
to obta in  more mmplete dzta for  s t e t i e t i c a l  ca l cu la t ions  of t h e  LDso dose. 

the Health Research Progress Repork, U-121, May 1-91, 1948. 

) 

The general procedures used were i d e n t i c a l  with those reported i n  

The fallowing thearetical dosage levels were administereci: 

Level. I 9 female rats 910 microcuries per kg. of body weight I 

Level I1 
.. 

\ 
9 female rats 13W nicrocur ios  per kg. of body weight 

1 0 2 0 7 4 1  

I 
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We1 XI1 lomale and 
9 fefnale r a t s  1820 ndcmcuriee per kg, of body weight 

Level VI n I1 n 3380 I t  n If n V I  It 

Clinical spptom9, gross pathology, and mrtallty data w i l l  be 
z-eportbd later, 
the Biochemistry sub-ctroup are mported fn Table I. 

Aseay results of the d u q y  mlutions, as compiled by 

(B) 
ministration and intravenous in$x%hn, for white mice i s  being continued. 
T h e  mortality data 8hoYJed such a Wide range of variance that no correlation 
or analpsis of data i s  possible, Therefore, additional dosage levels w i l l  
bo run. 

The exprimant to determine the LD50 of patun,  by per 08 ad- 

An experiment to evaluate procedures used In the preparatlon of 

It is believed that this e ~ r i m e ~ t  w i l l  provide data indicating 

injection and dummy soluAdons is in progress. 

( c  1 
the degree of accuracy which can be eqxcted fn the reproducing cf activity 
injection solutions by hyp0dern;ic e p h g e ,  lisnbda pipette, and serological 
pipette and in the assay of radioactive solutions by the ghS8  s l ide  and 
copper disc msthoda, 

A brief outl ine of the experiment follows. Eighteen injection 
solutions were prepared according to stzndard proceduras, h e  using a lotp 

activity stock p s t u m  So~liiion, and nine using a high activity soluI&m. 
The stock a c t i v i t y  solution was measured with a lambda pipette, a 1/4 cC. 
tuberculin s p h g e ,  and a serological pipe2t.e. Eve dummy solutiorls were 
prepared from each injection 8011itAo~1, and two glass slides made f r o m  each 
dummy solution. This expzrinent w i l l  be duplicated by another technician, 
and t he  results will be reported later. 

(D) Reference i s  made to the a 5 0  intravenous In3ecid.m experhest 
on rats, reported in the Health Research &ogress R e p r L ,  UU-140, June 1-30, 
194.8. More work rrrill be &ne 00 this problem before it can be ascertained 
whether a significant amount of a c t i v i t p i s  retained in the teil of  the rat 
at the site of  inject ion.  

I 
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mm PLANS 
In addition to the plans outlined i n  the previous reports, 

there dl1 be in i t iated  a study o f  the e f fects  o f  r u t i n  on the control 
of ecchymo8e8 in rats exposed t o  postum. Vitamin P, toluidine blue, and 
p o t &  w i l l  be inmetigated t o  determine their ezfects on clot t ing t i m e .  
Pi lo t  etudiee o f  t h e  compatibitie8 of rutin and protamin w i l l  be carried 
out on rats exposed t o  posturn. 

2. R I 0 C W S T R . Y  AND FEYSIOLOGY SUB-GROUP - 0. CapUnger, 
Vi, Fetty, D. Hall, E, Sperl ,  P. Trucksis,  and 1. Zuroweste 

( A )  
by Caudal Vein Injections. 

Percentage Rscoveriee of Po8tum from Rats Admini8temd Postum 

T h i e  experhett was started during the nonth of July, 19a, and 
the details are given in the Heahh Research Progmss Report, XUJ-l.64, 
July 1-31, 1948. 
apprmdm~1tely100 g ~ m s .  
three received an ac tua l  administration of 2,3 nicrocuriee of po?3tLIEt, 
while the other  three received 4.3 mkrocuries of p o a t u .  
served as the controls, Two of the controls (I and 11) received ir~jsctioaa 
of the phosphate buffer solution, @or to the i n j e c t i a n s  of the  e:qssi-  
mental aninzls. Tne other t w o  controls (U: and X) were treated in l i k e  
zmnner after the experbntal a n h a h  received t h e i r  ac3mM.8t,-stixs of  
postum. The experimental as wel l  as the  cont ro l  a a h d s  were ki l l cd  with 
chloroform 15 minutes after their ir).Jectians. The tail o f  each rat was 
severed and Cigested sepzatcsl,v frorr! t h e  reimaincier of t'ne rat. 
concentration of suitabl2 al iquots  tsrkea from the  diluted acid - res idues  
was determined by plating on the copper discs, 

The  ten rats w h i c h  were used in t h i a  experiment weighed 
O f  the six rats used as experimental adnlals, 

Four rat8 

The posturn 

. _. 
The -results of this study ere given Lr Table II. 

Determination of the Postui Cmtent  of the Tails of Uce used 5x1 0) 
the s t U d i 8 S .  I 

The deta i l s  of the procedure are given in the Health Remarch 
hogre88 Report, U-164, J*Qy l-31s 1948. 
which were given pstun htravenously by nqy oi the caudal rein, the tails 
w e r e  severed. 
nitric acid mixture, t h e  postun; contefit of d q u . o t s  of t.he neutralized and 

Afkr the death of the dce: 

Following t h e  digestion of the %ails with a perchloric acid - I .  

. 

IO20744 
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diluted acid residues were determined. 
re.mrted by the Pathology Sub-Group. 

(a 
of Nonprotien Nitrogen. 

The result8 of t h i s  work w i l l  be 

DeVe1o;ment o f  a Spectrophotomatrh h m e  for  the Detemdnetion 

Since an lncrezw in nonprotein nitrogen has been shown t o  result 
folloxing a d d n i ~ t r t i o n  of  uranium d t s  t o  animalo (See c l s s s i f i e d  

istratlona of postum. 
determination o f  nmprotein nitrogen content of blood using concmtrations 
of ammonium sulfate corresponding to  25, 50, aTd 1CO milligrams of R . P . R .  
per 100 ml. of blood. One ml. of  each standard solution was treated with 
1 ml. of 18 N sulfuric acid and 1 5  wl. of Eeesler's solution, 
with water to 35 ml, and m i x i n g  the optical densities of the resultLag colored 
solutions were read i n  the spectrophotometer et a wave length of 5440 mu. 
The instrument was set to zero density with a blank conaisting of 1 ml. of 
sulfuric acid  and 15 ml. of Nessler's aolutfon diluted w i t h  uater to 35 rd.. 
By plot t ing concentratisns of N.P.U. agrrinst the ir  density readings a ard.ght 
l h e  curve was formed. 
were next deternined, A sample of  blood whose H.P.N. had been dett?rmlned 
WBS uaed as t h e  stock szmple. 
added to measured volumes of thj.8 bloDd and the nonpr9Ceh nitrogen contents 
of these prepared blood samples were determined. 
precipAtztion of the blcod pro'eins with trichloroacetic a d d ,  digestion of 
an aliquot of the protein free f'iltr&.e with 18 N s i l f u r i c  a d d  and subseqiiect 
oxidstion with 33 per rent hydrogen perofide. The ecid residues were nesder- 
iwd and diluted to 35 EL with distilled water, 
were deternihed in a spectroshDtonteter, 
previously prepared the nocproteiu n i t r o p n  values were read. 

RePOI% CH-3nO) it i 8  pD88ible t h a t  this h C I W 8 8 e  Illay also accompany 8dmin- 
A spectrophotometric curve naa developed for the 

After dilution 

The percentage recoveries of nitrogen added t o  blood 

VJeighed quant i t ies  of  ammodum salfate were 

The prccedure involved 

After Axing, t h e i r  densit ies  
By intarpolet ion f r o m  the curve 

The result8 of  this work a m  given in Table 111. *%cow3rLes ranged 
frm 97.6 t o  101.2 per cent. 

Table I11 

N.P.E. Originally 

103 nl. Blood 
?resent, ny. per Ammt added, 

alJ./loo nl. E o o d  - 
35.6 5.0 

35- 6 30.0 

35.6 35-0 

10201bb 

Amaunt Re covered: Per Ceat 
m?. m r  100 ZQL Blood Recovered. 

u.1 101 0 2 
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(D) 
Deposition of Postum on Copper Mscs. 

A Study Concernhg Some of the Factors C'hich May Affect the 

c 

.* i- 

. .  

An owmination of the da ta  accumulated b i n g  the past fsr- m t h s  
shows a marked v a r h t i o n  in the percentage of postum deposited on cupper 
diaca during ouccessive two hmr periods 02 plating. 
tions containing postun are allquots of the neutral ized and diluted per- 
chlor ic  ac id  - n i t r i c  ac id  residues of animal t issues .  

These p l a t ing  solu- 

Variations i n  t h e  ion ic  concentrations of the  ac ids  and their 
salts present i n  t h e  pbt ing  solut ions probab'q have an e f f e c t  on the 
deposition of postum on the copper d e c a .  During auccetsive two hour 
p b t i n g  periods, copper Is dissolved from the discs dae to  the ac t ion  of 
the acids present i n  t h e  plating solutions. 
ions  may alsa have a bearing on the plating of -wstum on the copper diece. 

The presence o f  these copper 

A study was began i n  which an attempt will ba made t o  evaluate 
the  possible e f f e c t  of such factors as hydrogen, nitrate, chloride and 
copper ion cancentrations on the  p la t ing  of postum on copper discs. h 
the  first experiment, 't;welve 3W ml. Kjeldahl d i g e s t i ~ n  flasks, containing 
10 ml. o f  perchlor ic  acid and 20 ml. o f  nitric3 acid measured accurately 
with bure t tes  were heated until t h e  appearance of  ths dense white w r c h l o r i c  
acid fumes. T h e  acid residws were then transferred t o  glass stoppered 
303 ml. Erlenmeyer flasks calibrated at 2.50 ml. The solutions were neutrzl- 
ized with a concentrated s o d i u  hydroxide solution using a nsethyl red - 
methylene Slue so lu t ion  as t he  indicator, 10.5 ml. of concentrated h7dro- 
chloric a c i d  was added to each solut ion a n a  upon diluking t o  the  250 ml. 
mark t h e  so lu t ions  were a p o r o ~ m a t e l y  O . 5 N  in respect  t o  hydrochloric 
acie. 

A procedure for  dete-rmh3ng the nitrate concentration of each of 
t he  above solut ions was set up using pyrogzllol  su l f5~Ac  acid. In the 
presence o f t h i s  reagent xLd concentrated sulfuric acF5 a pink aolution is 
formed with nitrates which has a inadmum abso rp tbn  at 485 nu, U q u o t s  
ranging fron 0.05 to 1 EL, depending on t h e  nitrate concentration, were 
used in determining the nitrate content and a wlution af potassium nftrate 
c o r i t d d n g  0.44 grams of nitrate per Uter was used as t h e  stzmdard, 
d e m i t i e s  of t h e  standard and of the aUquots were determined and t h  nitrate 
concentrations of t h e  tweive ac id  residues were dete-mhed, 

4 

The 

\ The ac id  concent,rations of the s l u t i o n s  de-lermineii a f t e r  d i lu t ion  
* *  

t o  250 ml. ranged froin OmLi.764 to 0,5100 noraal. 
C 

-u- 
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Three 25 m l .  aliquots of each solution were measured with a 
burette and t o  each al iquot  25 ml. of 0.5019 N hydrochloric acid was 
added with a burette. One al iquot from each of the twelve solutions 
was stirred for two hours usfng copper discs in the same I n a M B r  &a i 8  
used for the plating of postum. 
two-hour periods using a different capper diac for each period, while 
the third eerie8 was st irred f o r  three two-hmr perlads using different 
discs for each priod. 
immersion i n  the  acid solutions and loss determined, 

Another series was st irred for two 

The copper diaca were neighed before and after 

After further work on this p i lo t  s t u w  has been dme, lmmn 
amounts of postum w i l l  be added t o  digestion flasks an8 the experimental 
procedure w i l l  be repeated. 
concentrations of  th8 various ions present in the plating solutions with 
the percentages of pmtum deposited on the copper dlscs during the three 
different plating periods . 

An attempt w i l l ,  be made t o  correlate the 

mm PWJS 

The digestion of mice tails for tbe LDw study w U  be conthued. 

A procedure for  hemglobin determhation using an oXyhemogloob 
instead of  an a l k e l i n e  h w t i n  method w i l l  be set up. 

E x p r h n t a l  wozk concerned with the effect of various factors  
on the plating of  postwn on copper discs w i l l  be caitinued. 

3. STATISTICAL MALYSIS SUMXIUP C. Ens 

The VJO& of this groap i s  not reported for this period due Lo' the 
illness of the s t a t i s t i c i m .  

B. SECIAL PROBLEMS SROUP 

1. ANPLPT1CA.L SUB-GROUP GI Bowen- d B .  Parsons 

. -  

work was cmtbued on the w m d  *per cup exptrhent as detailed . 
in Health Research Pmgrese Rep&, KLki-93, k p i l  1-30, 1948, 

\ 
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To continue work on the d e t e d n a t i o n  of the amount of activity 
retained by waxad paper cups. 

b. INSI'RUXENT GROUP - I. &apton, B. Ch~thals, C. Hamler, W. Hood, 
R. Niller, A. Rogers, and J. Willlaamn 

The mjor efforts of the Research end Bve lopent  Groups ere 
behg directed toward improving the performance of psrellel  plats alpha 
counting aystems. Current expsriments propose to mhce the resolving 
time and the microphonic reeponae of the parallel plate alpha chamber. 

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

. . I  

It has been found that the reeolvhg t i m e  of the alpha chaber 
oan be reduced ap?roximetely 70 per cent to 150 dcroseconds if the ion - 
collection, potential gradient i s  increased approxbately 150 per cent 
to 3000 vol ts  per centimeter. Additional experimentation i s  needed to 
determine whether the alpha cha!&er w i l l  have stable cow-ting character- 
i s t i c s  under these conditions. 

It has boon obse=*Ped tht the micropbanfc response of the alpha 
chamber can be substantially decreaeed by shortening the chamber length 
sppro%&nately 40 per cent. 
thereby raised above ths  frequency range of the mst *eve=Lent room 
noiees. An alpha ehambcr has beea designed on the bad8 o f  this obser- 
vation and addi&&onal experirnentatfon w i l l  be carried out as soon PS six 
alpha chambers, now being construzted by the rcschine shop, are completed. 

pula9 rate meter having a logsit,lmic mspanss can be developsd utSi&g 
a diode wupled integrating circuit ,  If ~ucce1sZu1~ this circuit w i l l  be 
incorporated into the neutrm monitors used in "Y" oprotions. 
to date have been inconclusive. 

The reeonaqce frequency cf We chamber is 

An experwnt bas been in i t iated  t o  Cekcrdne whet.her a stable 

Rer;iLt~ 

A project has been in i t iated  f o r  ts3e purpose of developing en 
autoscaler for  low level alpha counting. 
for a scale of eight sceler, wfth automatic res+% timing. 
high voltage pmer mpply, a psoel munted electromagnet register and pro- 
vision for interconnecting m- external recorder and timr. 

Tentative speCificatim8 c a l l  
A rsdio frequency 

\ 

1 0 2 0 1 4 9  
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To continue the experbent aimed a; qeducirig the micropho-?ic 

To determine the factors govexning the resolving tfme in a 

response of the parallel plate dpha ' A .I, . 
. * .  

parallel plate alpha counter and from them. data to develop, i f  possible, 
a high rate parallel plate alpha counter. 

To continue with the exprimentation on a logarfthmic rete meter 

. ". .. - I' 

c ircuit  for neutron monitors. 

w . 

To design a portable air sampler. 

To continue with t h e  attempt t o  develop an autoscaler for low 

To d e t e r h e  the practicability of u s h g  radio frequency 

l eve l  alpha counting. 

voltage power sup?liers In radiation detection equipment. 
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