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A COLORIMETRIC ME'IIIOD KIR W E  DETERMINATION OF Z r  IN Z r O C l p  
bY 

H. Bo Wilson 

ABSTRACT 

A sat isfactory colorimetric method for the determination o f  Z r  i n  Z r O O l p  

is-described. The method is based on tha t  of Hayes and Jones (1). 

used was an Eastman Organic Chemical labeled wp-dimethylaminoaeophenylarsinie 

acidM, Satisfactory r e s u l t s  were not obtained when the recommended p-dimethyl- 

aminoazophenylarsonic acid w a 8  used. 

The dye 
3 .  * <  . 

- .  

- _  

Background: When a study of the chronic inhalation toxici ty  of  ZrOCla 

was'undertaken, an accurate colorimetric method f o r  small amounts of Zr was 

needed, 

method using p-dimethylsminoazophenylarsonic acid, 

Organic Chemical labeled wp-dimethylaminoazophenylarsinic acidw were available. 

Hayes and Jones had determined zirconium i n  e t e e l  by a colorimetric 
2. ('- -- 

A few grams of an Eastman 
. ; .  . 

- h?;: : ' ' 

A sat isfactory method, using t h i s  dye and a modification of the procedure of 

Haye's and Jones, ha8 been developed, 

Standard ZrOCla  Solution: The Z r  content of a stock eolution of Z r O C l a  - 
(prepared f r o m  pure ZrC14) is  found gravimetrically by addition of E L O H  t o  a 

diluted al iquot ,  and igni t ion of the precipitated hydroxide t o  the oxide, To 

an a l i q u o t  o f  t h i s  stock solution a re  added concentrated H C 1  and water suff ic ient  

to'make the normality approximately 6, This solution is boiled about 1 minute, 

cooled and made up with aq, t o  volume i n  a volumetric f lask.  

normality should be approximately 1.2. This i s  the standard. solution. 

The f i n a l  H C 1  

1. Hayee, Walter 0. and Jones, Edward I f . ,  Determination of Zirconium i n  Steel ,  
Ind. Eng. Chem. Anal. Ed. 13, 603 (1941). 
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Reagents: Dye s o l u t i o n .  1.00 g "p-dimethylaminaazophenylarsinic" 

acid i n  40 a1 concentrated HC1, made up t o  a 1 l i t e r  with e thyl  alcohol. 

H C l  wash, 10 ml.concentrated H C 1  i n  1 l i t e r  aq. 

333 m l  N H ~ O H  (0.90 spgr.) t o  1 l i t e r .  

Ammonium hydroxide waeh, 

Method: To the sample add concentrated H C 1  and d i lu t e  t o  6 N with aq. 

The volume Bring t o  a bo i l ,  c o o l  and d i lu t e  t o  volume i n  a volumetric f lask.  

o f  6 N HCl ahould be 20% of the f lask  volume so t ha t  the f i n a l  normality is  

approximately 1.2, If necessary, there  should be a fur ther  d i lu t ion  - with 

1.2 N HC1 so that  an aliquot containing 0 . 1 t o  0.3 mg Zr may be taken f o r  

tSUdp3if3. 

Add an a l iquot ,  from the solution t o  be analyzed, t o  suf f ic ien t  1.2 B 

H C 1  (containing a pulped 9 cm f i l t e r  paper) t o  make 70 ml .  Bring t o  a fu l l  

b o l l .  M d  30 r n l  of the  dye solution. Let stand about 1 hour. F i l t e r  through 

two 12.5 cm No. 40 Whatman f i l t e r  papers and waeh with the H C l  waeh water unti l  

the f i l t r a t e  i s  prac t i ca l ly  color less ,  Fif teen t o  20 naehinge w i l l  be required. 

Remove the  dye combined with Z r  by washing with several  portions of the NH4OH 

wash s o l u t i o n ,  i n to  a 100 m l  volumetric flaek. Find the Klett-Summereon scale 

reading using the  blue f i l t e r .  From the  scale reading f i n d  milligrams of 

Z r  by reference t o  a standard curve plot ted from 3 standards analyzed simul- 

taneously with the sample. A typ ica l  standard curve i s  shown i n  Figure 1. 

To t e s t  the  accuracy o f  the method f o r  f ilter-paper-dust-sample analysis, 

2 ml of a ZrOCla solut ion (900 ppm Z r )  were added, respectively,  t o  each o f  

three 3 c m  disks of Whatman No. 41 f i l t e r  paper i n  a emall beaker. Each was 

evaporated t o  drynees at a temperature below boiling: 20 m l  of 6 B HC1 were 

added and the  beakers' contents brought t o  a boil .  Each solut ion was trane- 

f e r r ed  t o  a 100 m l  f l a s k  and made up t o  volume with aq. A 10 m l  al iquot of 
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each was analyzed colorimetrically.  Results are l i s t e d  i n  Table 1. A180 

tabulated are comparative r e su l t s  of analyses o f  a d i lu t ion  of  a s o l u t i o n  

prepared f rom Z r C h  and of a s o l u t i o n  of Kathesons hydrated Z r O C l p .  
8 

Table 1 

.. 
. I  Gravimetric C o 1 or i me t r i c 

F i l t e r  paper sample No. 1 
8 F i l t e r  paper sample No. 2 

F i l t e r  paper sample No. 3 
ZrOCla s o l .  from Z r C h  

Matheeons hydrated ZrOCla 

0.180 

0.1go 

0.180 

0.114 

0 . 127 

0.182 

0.1t33 
0.182 

0.114 

0.128 

Regarding d e t a i l s  of the method, 1) i t  i a  of course not neceesary t o  use 

Whatman f i l t e r  paper, and the f i l t e r  paper pulp ma;{ be superfluous. It does, 

however, minimize creeping. 

reeul ts .  3) The importance of boi l ing with 6 N HC1 and of holding the normality 

at 1.2 the rea f t e r  is i l l u s t r a t e d  by the following experiment: 10 ml of a ZrOCla 

solut ion (containing 90 p m  Z r  in 0.06 IJ HCll were t rea ted  r e s F c t i v e l y  as 

follows: A. 10 n l  cooc. H C 1  were added, the mixture boiled a few seconds, cooled 

and t ransferred t o  a 100 r n l  f lask.  

heated. 

100 m l  f lask.  

test. Results a re  shown i n  Table 2. 

2) Smaller volumes of solutions may give sa t i s f ac to ry  

- 
- B. Same as A except tha t  the mixture was not 

2. 60 m l  of d i s t i l l e d  water were added and then 10 m l  conc. H C 1  i n  a 

Each was made up t o  volume ana a 20 ml aliquot of each taken f o r  

Table 2 

Zr -- 
-I 

__I 

llolorime t r i c  -- - I-.---- 

Oravime t ri c <.** -3 

A 0.180 0.1K2 - 
C" 
3 B 0. i ao  0.166 

C 0.180 0.154 
I 
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Aging i n  1.2 N H C 1  gives t h e  883110 r e su l t  as heating i n  6 N H C l  but 

three o r  four  days may be required, 

The l 'pdimethylaminoazophenylarsinic acid" an Eastman Organic Chemical, 1 

l i s t e d  as such i n  older D i s t i l l a t i o n  Products catalogues, had been on our 

shelves for several years. However, correspondence with a representative of 

D i s t i l l a t i o n  Products has e l i c i t e d  the informt ion  tha t  i t  was misnamed and, 

i n  f a c t ,  w a s  the same compound as the p(pdimethylaminopheny1azo) benzenearsonic 

ac id  that  i s  l i s t e d  and sold today. 

. .. . 

But nei ther  t h i s  l a t t e r  Eastman chemical 

n o r  Mathesons p-dimethylaminoazephenylarsonic acid have given sa t i s f ac to ry  resu l t s .  

The difference between the two Eastman chemicals i s  shown by the following 

experiment, I n  each.of three t e s t a ,  50 ml of a Z r O C l o  solution containing 0.228 

Z r  i n  1.2 N H C 1  were brought t o  a b o i l  i n  a 250 m l  beaker, 15 m l  of dye 

solut ion added, the  beaker covered with a w a t c h  glass and contents boiled 1 

mimte, removed from the hot p l a t e ,  l e t  stand about an hour and f i l t e r e d  through 

three f i n e  texture  f i l t e r  papers, Nearly 40 washings with H C 1  wash solution 

(1 part HC1 i n  100 pa r t s  as.) followed. 

placed under the funnel and the dye removed by repeated washing with m+oH 
A 100 ml volumetric f l a s k  was then 

s o l u t i o n  (333 m l  t o  1 L )  until the f l a s k  was nearly f u l l .  This i s  eseent ia l ly  

the  procedure i n  d e t a i l  reconmended by Hayes and Jones. 

was now repeated with a second and with a t h i rd  f lask.  

The I&OH treatment 

Each was made up t o  

volume and Klett-Summerson scale  reading8 recordedo Reeults a re  shown i n  Table 3. 

Table 3 

Xlet t  Scale Readings Fina l  Appearance 
Dye Flask Number of F i l t e r  Papers 

1 2 3 
A Eastman "ars inic"  2 87 1 0 color less  
B Eastman "arsonic'g 290 61 26 very yellow 
C* E as t man 8r so nl cl' 302 56 30 very yellow 

* C was the same as B except that  the solution contained 100 mg of ferrous 
i ron .  
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AN EUCTRONIC RELAY 
by 

Thomas P. Davis 

ABSTRACT 

An electronical ly  operated re lay  has been developed which, while 

primarily designed f o r  use with sens i t ive  mercury thermoregulators, may 

be employed whenever a l m g e  power boost i s  required of de l ica te  or high 

resis tance contacts. 

m i t s  high grid c i r c u i t  res is tances  With resu l tan t  low control  current.  

Reliable operation has been secured with about Q.8 vol t  across the  open 

control  contacts, yielding a current of 0.4 microamps through t h e  con- 

tact ;  on closure. 

' 

Use of a vacuum t r iode  rather  than a thyratron per- 

- 
Among t he  several  excellent,  highly sensi t ive mercury thermoregu- 

l a t o r s  commercially available,  almost a l l  must be used with some auxi l iary 

r e l ay  t o  enable the  de l ica te  contacts t o  handle the high power required by 

heating or  cooling equipment. The simple electronic re lay  described below 

i s  designed primarily for  such service,  although it incorporates suf f ic ien t  

f l e x i b i l i t y  t o  recommend i t s  use whenever considerable power boost i s  re-  

quired of de l ica te  or high resis tance contacts. 

While the relay is  qui te  versa t i le ,  i t s  pr incipal  advantage is s i m -  

The basic c i r cu i t ,  shown i n  f igure 1, p l i c i t y  of design and construction. 

i s  an 8c operated vacuum t r iode  with grid operating poten t ia l s  obtained 

from the  6 . 3  vol t  secondary of the filament transformer. 

of the  transformer windings indicate l i k e  instantaneous p o l a r i t i e s .  

The dotted ends 

In operation, the bias control  i s  advanced suf f ic ien t ly  fa r  t o  close 

the  p l a t e  re lay  with the thermostat contacts open; 

the negative voltage impressed on the grid is suf f ic ien t  t o  reduce p l a t e  

when these l a t t e r  close, 

UR 02310 
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current nearly t o  zero, permitting the relay t o  drop out. The eleetro-  

l y t i c  capacitor a c r - 3 ~ ~  t.he relay serves the dual function of preventing 

ac chat ter ,  and making the  relay siuggish enough t o  avoid e r r a t i c  c l a t t e r  

wben the  thermcreplator  i s  j u s t  making or  breaking contact. Although 

th i s  c i r c u i t  oyerated sa t i s f ac to r i ly  with a 6 ~ 5 ,  the two sections of a 

6 ~ 1 7  i n  parai le l  give a more adequate power r e seme  f o r  the par t icular  

' 

p la t e  re lay  selected.  

While t h i s  basic  c i r cu i t  i s  qui te  sa t i s fac tory  f o r  many applications,  

several  minor &?itions will yrov5d.e much greater f l e x i b i l i t y  of operation. 

This refined c i r cu i t ,  sham i n  f igure 2, provides a d i f f e r e n t i a l  adjustment, 

and choice of i n t e rna l  or  external  FmeP t o  t h e  controlled load. A push 

button t e s t  switch across t h e  tnermostat contacts i s  a l so  added t o  f a c i l i -  

tate adjustment of t he  uni t .  

EI use, the bias cmtrul i s  adjusted as outlined above, then the 

d i f f e r e n t i a l  c m t r o l  d m c e d  unt i l  the  decrease i n  p l a t e  ctnrerrt caused 

by closure of t h e  c o r t r a l  c m t a c t s  (o r  t e s t  switch) i s  just suf f ic ien t  t o  

permit the  p l a t e  relay t o  b o p  out. 

voltage i s  placed across the  thermostat contacts consistent w i t h  r e l i ab le  

In t h i s  way, the minimum possible 

operation; 

with ap3;rcximatzly a.8 mlts  m s  acro3s a Princc "Magna-set" thermoregula- 

t o r ,  r e sa l t i ng  i x i  z cent ra l  e*ir;.ent sf abottt 0 .4  microamperes. 

t i ve ly ,  with the  Cifferencial  corrtrol returned t o  provide maximum negative 

voltage, t he  unit cperates s a t i s f ac to r i ly  w i t h  6 megohms i n  se r i e s  w i t h  the  

i n  the mit pictrrrer? i n  f igure 3, t h i s  condition i s  secured 

Alterna- 

thermostat contacts.  By using a higher g r i Z  resis tance than 2 megohms, t h i s  

l a t t e r  value nay lx increase.-'*, i f  necesssry. 

use of a vacum trickle ra ther  thm a thyratron permits these high grid 

It should be noted tha t  the  
c 

c i r c u i t  r e s i s t m c e s .  w i t h  resaltmt. Ic.w con t ro l  current.  

UR 02311 
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The DPDT "Internal-External" switch permits select ion of power f o r  

the controlled load from a.n in te rna l  connection t o  the 117 vol t  ac l i n e  

o r  from a pa i r  of panel mounted binding posts. 

tween these binding posts, the  uni t  can be used i n  applications requiring 

By placing a jumper be- 

normally open or normally closed unpowered contacts completely isolated 

from the  ac l ine .  

As indicated i n  figures 1 and 2 it i s  important t o  connect the 

return side of the  power l i ne  t o  ac ground in  order t o  prevent placing 

the  thermostat contacts a t  approxinrstely f u l l  l i n e  voltage above ground. 

Since, huwever, even with t h i s  precaution, neither control  contact is 

s t r i c t l y  at ground potential ,  a one-to-one i so la t ion  transformer should 

be used in applications where such grounding is essent ia l .  

UR 02312 
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AX IWROVED AEROSOL GXmRArpOR 
by 

K. E. Lauterbach, A. D. Hayes, and Er,. A. Coelho 

ABSTRACT 

An improved aerosol izer  has been constructed f o r  production of hetsrogeneous 

aerosols f r o m  e i t h e r  suspensions of ground insoluble materiale o r  solutione of 

soluble compounds. The aerosol izer  operates on the conventional asp i ra t ion  

. pr inc ip le ,  but uses the surface teneion of the solut ion t o  draw liquid up t o  

and into the air  Je t .  

plugging d i f f i c u l t i e s  have been eliminated, 

Therefore, since no capi l la ry  is  used f o r  l i q u i d  flow, 

The system i s  being t e s t ed  t o  determine performance cha rac t e r i s t i c s  with 

solut ions of 10.0, 1.0, and 0.1% N a C l  operating the J e t  above and below the l i q u i d  

surface, 

aerosol concentrations f o r  periods up t o  s i x  houre. 

"aerosol  have been found t o  be reproducible at each of the t e s t ed  conditions. 

Preliminary t e s t s  indicate  t h a t  the generator w i l l  produce uniform 

Pa r t i c l e  s i ze  values of the 

Further information w i l l  be given i n  a l a t e r  report. 

* * I @ * *  

An improved aerosol  generator has been constntcted f o r  uee i n  radioactive 

pa r t i cu la t e  studies.  

dures, i t  was es sen t i a l  tha t  complete data on performance of the generator be 

obtained before i t s  use with  radioactive compounds. Preliminary t e s t s  of the 

Because of the complexity of the  required dry-box proce- 

new generator, which operates on the aspirat ion pr inc ip le ,  indicate  tha t  it 

is nearly f r e e  of operational d i f f i cu l t i e s .  Teste w i l l  be completed t o  

determine mass concentration and mass median diameter of the t e s t  aerosol 

produced from solut ions of sodium chloride at concentrations of 0.15, le@, 

and lo$. On the  b a s i s  o f  these s tudies  it may be possible t o  e s t ab l i sh  the 

re la t ionship  of p a r t i c l e  s ize  and concentration t o  solute  concentration i n  the 

UR 02316 
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aspi ra ted  solution. 

The aerosol uni t  consis ts  of a generator f l a sk  and reservoi r ,  connected 

as shown i n  Figure 1. So lu t ion  f l o w s  from the reservoir through a section of 

cap i l l a ry  into the generator. A constant l iqu id  leve l  i s  maintained by the 

overflow tube which i n  tu rn  i s  connected t o  an air-lift pump t o  re turn  solut ion 

t o  the  reservoir.  

recycled at the r a t e  of 5 t o  10 cc/min. i n  order t o  minimize the change i n  

sodium chloride concentration due t o  evaporation losses.  Data showing the 

. -  
During operation of the j e t ,  150 r n l  of solut ion is continuously - -  

increase i n  concentration of the s o l u t i o n  as a resu l t  of water evaporation by 

the  air j e t  have been obtained and w i l l  be presented in a l a t e r  report .  
.:A'. * 

The j e t  tube is  made from 1 /2  inch diameter Lucite rod t o  t he  dimensions 

shown . *  i n  Figure 2. 

the tube,  is  positioned with respect t o  the surface of the solut ion by adjustment 

of the standard taper  collar. With t h i s  arrangement the j e t  can be removed and 

then replaced i n  the same posi t ion i n  the flaek. 

The air j e t ,  formed by a .Ol25 inch hole near the base of 

' ?  
. -  - _  

. .  

It i e  i n t e re s t ing  t o  note tha t  i n  t h i s  generator the air j e t  is  operated 

without an opposing cap i l l a ry  f o r  l i qu id  flow, performing s a t i s f a c t o r i l y  e i t h e r  

submerged o r  not submerged. In the l a t t e r  case, if the air Je t  i e  positioned 

f r o m  1/32 t o  1/8 inch above the s u r f w e  of the solution, surface tension of the 

so lu t ion  pulls l i qu id  up t o  and around the j e t  opening. 

column picks up th i s  l i qu id  t o  form a dense s p r w  which impinges egainst  the 

w a l l s  of the container. 

. ? L -  

The high veloci ty  air 
3 .  

The aerosol formed is  removed through a v e r t i c a l  side- 

a r m  on the  f lask.  

Probably the most troublesome fea ture  of any aspi ra tor  system i s  the 

tendency of the air j e t  t o  plug due t o  l i n t  o r  other pa r t i cu la t e  material  i n  

the air supply. Considerable care was devoted therefore t o  assembly of an 

air cleaning t r a i n  which would eliminate so l id  contaminants i n  the j e t  air. 
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Although various t raps  and f i l t e r s  were t r i e d ,  i t  was n o t  until a molecular 

f i l t e r  i n  a special  holder was inserted i n  the air l ine  tha t  t h i s  d i f f i c u l t y  

was eliminated. 

of  equipment: 

4 )  molecular f i l t e r ,  5 )  pressure gauge, 6) j e t ,  

molecular f i l t e r  including the pressure gauge connection were e i t h e r  glass  or 

Tygon tubing. 

The system f i n a l l y  adopted consisted of the following s e r i e s  

1 )  pressure regulator, 2 )  glass  wool f i l t e r ,  3 )  humidifier, 

A l l  connections a f t e r  the 

A fur ther  precaution against any large p a r t i c l e s  whicrh m i g h t  be 

introduced from t h i s  tubing was the use of a 250 mesh s t a in l e s s  s t e e l  screen 

w i t h i n  the j e t  tube i t s e l f .  This system has performed en t i r e ly  s a t i s f a c t o r i l y  

i n  a l l  of the t e s t s  so far conducted. The generator has been tes ted  f o r  periods 

up t o  s ix  hours with sodium chloride solutions of various concentrations and 

shows a very uniform production of aerosol. 

taken at 30 minute intervals  during the six hour t e s t  and analyzed f o r  sodium 

by the flame photometer, The r eeu l t s  showed tha t  individual var ia t ions of al l  

samples were l e s e  then *5$ from the mean at each concentration, 

Wolecular f i l t e r  samples have been 

Other t e s t s  w i l l  be conducted with t h i s  generator t o  confirm these r e m l t s  

and a l so  to  es tab l i sh  the pa r t i c l e  s ize  of the  aerosol produced from various 

concentrations of sodium chloride solution. 
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20.  

Abstract of Paper Presented at 
the 38th Annual Federation Meeting 

A t l a n t i c  City,  New Jersey,  April 11-14, 1954 

ROLX OF XLECTROLYTES AND STARVATIOX IX ALTERING APPARENT 
IIADIOSENSITIVITY OF BAKERS’ YEAST 

by 
W i l l i a m  J, Bair and J ,  N. Stannard 

Ordinarily resp i ra t ion  and fermentation i n  yeast and other  microorganisms 

are not markedly a l t e r ed  by radiat ion doses su f f i c i en t  t o  prevent colony forma- 

t ion.  However, experiments now completed show that, when measurements are made 

i n  a buf fer  system f r e e  of potassium and phosphate (other conditions being the 

same), aerobic and anaerobic C02 production are inh ib i t ed  about 25% by rad ia t ion  

doses which previously had no apparent e f f ec t  (90,000 r ,  250 KV X-rays). 

i s  p a r t i a l l y  reversed by addition o f  potassium ions and can be considerably en- 

hanced by post-irradiation treatment of the yeast with a cat ion exchange resin 

(Dowex-50). 

Starvation (24 hours aera t ion  i n  d i s t i l l e d  water) likewiee increases the apparent 

e f f ec t  of i r r ad ia t ion  on both resp i ra t ion  and fermentation when theae a re  

measured i n  potassium- and phosphate-free buffer. 

These can be increased s t i l l  fu r the r  by t r ea t ing  the starved yeast with ion 

exchange r e s in ,  and as much es 9046 inhibi t ion of fermentation i s  observed in 

such yeast a f t e r  90,000 r. 

l e s s  effect .  

damage t o  metabolic processes ordinar i ly  considered insens i t ive  o r  not measured 

i n  the e a r l i e r  experiments. 

This 

In t h i s  case respirat ion is inhibi ted as w e l l  as fermentation. 

Inhibi t ions of 50% are common. 

Pre-irradiation treatment with the r e s i n  has much 

These r e s u l t s  indicate  a possible method f o r  revealing rad ia t ion  
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Abstract of Paper Presented at 
the 38th Annual Federation Meeting 

Atlant ic  City, New Jersey,  April 11-14, 19% 

EFF3CTS OF PARATHYROID EXTRACT ON THE BONE LPJSION INDUCED BY BERTLLIUM COMPc[RsDS 
by 

W i l l i a m  L. Downs, E l l i o t t  A. Maynard and Harold  C. Hodge 

Weanling a lb ino  r a t e  fed  a d i e t  containing 2.45 beryllium sulphate t e t r a -  

hydrate f o r  a period of one month develop a zone of hyperossification i n  the 

region of most act ive bone growth, 
. . .  

This same les ion c m  be observed i n  weanling 

r a t e  following the in t raper i tonea l  adminis t ra t ion  of an aqueous suepension of 

beryllium oxide (2 gm./kg. body weight). The dai ly  in t raper i tonea l  administra- 

t i o n  of 40 USP units of parathyroid ex t rac t  (PE) ( t o t a l  dose - 1020 units) 

f a i l e d  t o  prevent o r  modify the eimltaneoue development of the beryllium- 

induced bone les ion following a s ingle  intraperi toneal  injection. In t h i s  

experiment the beryllium content of the bone w a s  found t o  be s ign i f icant ly  

lower i n  the group of r a t e  t r ea t ed  with PE (12 pgm. Be/@. ash) than i n  the 

control group that received only bergllium oxide (25.2 pgm. Be/gm. ash). Tha 

d a i l y  intraperi toneal  adminis t ra t ion o f  100 u n i t s  of PE ( t o t a l  dose - 5200 
u n i t s )  did not cause resorption of the spongy bone l a i d  down during the period 

o f  ingestion of a d i e t  containing 2,4$ beryllium sulfate .  Massive s ingle  dosea 

(1000 USP uni t s )  of PE f a i l e d  t o  induce resorption of the  spongy bone which w a u  

l a i d  down following the intraperi toneal  administration of an aqueous suspeneion 

of beryllium oxide 12 t o  238 days  previously. 
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Abstract of Paper Presented at 
the 38th Annual Federation Meeting 

Atlantic City, New Jerseyo April 11-14, 1954 

THE ROLE OF BARTONELLA NURIS IX?ECTIOi'? IX MODIFYING llIE RESPONsB1 
OF RATS TO IRREEFION FROM POLONIUM OR x-mm 

by 
J. N. Stannard and James H. Scott 

The r i c k e t t s i a l  infection, Bartonella muris, ordinar i ly  l a t e n t ,  can be 

When act ivated it 
. . .  

activated by splenectomy of animals harboring the disease. 

produces anemia and intravascular hemolysis with hematuria which might be ex- 

pected t o  exacerbate the acute radiat ion syndrome when present. F i r s t  i t  wae 

found t h a t  intravenous inject ion of about 40 pc/kg of the radioactive element, 

polonium 210, a strong alpha emitter which concentrates i n  the spleen, can 

act ivate  the infect ion i n  rats (using appearance of organisms i n  c i rculat ing 

red cells a a  a c r i t e r ion )  and thus imitate splenectomy. Then s t r a i n s  of r a t e  

harboring the infection endemically were compared t o  s t r a i n s  known t o  be f r e e  

of it and a l s o  groups of c a r r i e r  rats receiving chemotherapy (Mapharsen) p r i o r  

t o  polonium inject ion were compared with controls receiving only polonium. 

The anemia was always more profound and hematuria irmch more frequent i n  the 

infected animals. Nevertheless, the mortality a f t e r  polonium was no grea te r  

i n  infected groups, and mean survivd. time was even s l i g h t l y  longer. Thus 

the presence of  act ive Bartonellosis does not necessarily increase mor ta l i ty  

deepite exacerbation of the anemia. Later it was found the x-irradiation 

(600 r ,  250 KV) could a l s o  act ivate  the infection but not as quickly nor ae 

uniformly as polonium. 
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Abstract of Paper Presented at 
the 38th Annual Federation Meeting 

Atlantic City,  New Jersey,  April 11-14, 1954 

IONIC EXCHANGE AND RBCHYSTfiLIZATIOX (IF BONE MINERAL -- I N  VITRO 

John H. Weikel, Jr. 
by 

With the use of radioactive t r a c e r s  of  calcium and phosphorus, th6 

mineral c rys t a l s  of bone have been shown t o  undergo ionic  exchange with ion8 

of the surrounding aqueous xmdium. Subsequently, it w a s  found that surface 

exchange could not account f o r . a l . 1  of exchange tha t  takes place. The term 

recrys ta l l iza t ion  w a s  introduced t o  describe the equi l ibrat ion occurring 

between the bulk of the mineral c rys t a l s  and so lu t ion .  Recrystal l izat ion 

-- i n  vivo was f i r s t  suggested by Hevesy as resu l t ing  from da i ly  f luc tua t ions  in 

serum calcium and phosphate levels.  However, i t  has been since demonstrated 

tha t  spontaneous r e c q s t a l l i z a t i o n  occura v i t ro  i n  solutions of constant 

composition. A k i n e t i c  study of a synthetic system (hydroxyapatite: inorganic 

buffers)  was undertaken t o  e lucidate  the mechanism of the process. The most 

reasonable in te rpre ta t ion  of the data  obtained is  that r ec rys t a l l i za t ion  does 

not involve a s o l u t i o n  and redeposition of i o n s ,  but rather an interchange of 

ions by thermal vibration. I t  is necessary t o  assume " fau l t s"  i n  the c r y s t a l  

l a t t i c e  for  this t o  occur. Further,  the r a t e s  of ionic interchaqge decrease 

markedly as isotopic  ions penetrate deeper layers  of the cry&al. 

conclude tha t  only a few "moleculart1 layers  of the c rys t a l s  can take par t  i n  

e q u i l i b r i a  over an observational period of a few weeks. 

One mt 
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Abstract of Paper Presented at 
the 38th Annual Federation Meeting 

Atlant ic  City,  New Jersey, April 11-14, 1954 

ON THE NATURE CIF SODIUM I N  BONE 

W i l l i a m  Re S t o l l  
by 

The skeleton serves as a repository f o r  a large proportion of the  t o t a l  

. .  body sodium. The nature of this ske le t a l ly  bound sodium has never been adequately 

characterized, 

within the c q s t a l l i n e  l a t t i c e  of the bone mineral, 

Sodium i o n  probably cannot subs t i tu te  isomorphically f o r  caldum 

Rather, it appears l i k e l y  

tha t  sodium resides i n  the c rys t a l l i ne  surfaces and i n  f a u l t s  and occlusions. 

Convincing quant i ta t ive evidence in support o f  t h i s  t hes i s  has been lacking. An 

invest igat ion of a synthet ic  system in v i t ro  was undertaken t o  e lucidate  the 

mechanisms underlying the f i x a t i o n  of sodium by bone mineral. Hydroxyl apa t i t e  

was e w i l i b r a t e d  with inorganic buffers  under a va r i e ty  of conditions. Analyses 

f o r  a l k a l i  metals were performd by flame photometry. It was found tha t  sodium 

displaces calcium ion on an equimolar bases from the hydration layer  of the 

mineral crystale .  It appears l i k e l y  tha t  sodium ions  may a l s c  displace some 

calcium ions residing in the c rys ta l  surfaces. While the magnitude of t h i s  - 
surface exchange process is su f f i c i en t ly  large t o  account f o r  the sodium found 

i n  bone, fu r the r  information w i l l  be required t o  e s t ab l i sh  whether the exchange 

process I s  the only mechanism involved i n  the ske le ta l  f i xa t ion  o f  sodium. 
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Abstract of Paper Presented at 
the jgth Annual Federation Meeting 

Atlantic City,  New Jersey, April 11-14, 1954 

EFFECT OF MERCURIC CHLOFU.DE ON YEAST AXD ON YEAST HEXOKINASE 

L. Hurwi tz  and Emily Chaffee 
by 

t The interact ion of mercuric chloride with l iving past  c e l l s  and w h a  

pur i f ied  preparation of yeast hexokinase was studied and compared. 

concentrations of mercuric chloride were necessary t o  i n h i b i t  both the react ion 

of the enzyme preparation and the fermentation of glucose by yeast  ce l l s .  

addition of mercury complexing agents, such as pyruvate and M'P, p r i o r  t o  the 

addition of mercury afforded protection against the inhibi tory effects .  However, 

i n  each cam if the mercury were added before the complexing agent, much lee8 

protection wae observed. 

pr ior  t o  mermuy, no inhibi t ion was observed: but when i t  was added 60 min. 

a f t e r  mercury, the inhibi t ion was SO$o 

hexokinase before the mercury, the inhibi t ion was only lg$; but when RIP was 

added a f t e r  the mercury, the i n h i b i t i o n  was 90$. 

be due t o  an i r reversible  inactivation by mercury of the pur i f ied  enzyme or 

of t he  active metabolic groups i n  the l iving yeast. Each react ion can be 

shown t o  be reversible by other agents. Cysteine can reverse the inh ib i t ion  

of hexokinase. Dialysis against a higher concentration of yeast can reverse 

the inhibi t ion of glucose fermentation i n  yeast ce l l s ,  Apparently carboxyl 

and phosphate containing complexing agents can prevent mercury inhibi t ion,  

but  cannot reverse it. 

and reverse the e f f ec t .  The mechanism of combination of mercury with t h e  

enzyme with the yeast c e l l  is complex, and no t  well understood. 

Very low 

The 

For example, when 0.15 M pyruvate was added to  yeaat 

Similarly, when ATP was added t o  

The observed e f f e c t s  cannot 

On the other hand, m l f h y d r i l  agents can both prevent 
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Abstract of Paper Presented a t  the 38th Annual Meeting 
of the Federation of American Societies fo r  Experimental Biology, 

Atlantic Ci ty ,  New Jersey, April  12-16, 1954 

EFFECT OF PHOSPHORUS-32 ON GROWTH AND V I A B l L l T Y  OF RAT EMBRYOS 
by 

Melvin R .  Sikov and Thomas R.  Noonan 

Effects  of a beta-emitting radioisotope (P32) on the course of pregnancy in 

the  rat were studied by intraperi toneal  inject ion of solutions of the isotope 

i n to  pregnant female rats of 6, 8, 9 and 10 days gestation. 

1 . 5  and 2.0 mc/animal were used. 

of gestation. 

. .  . .  

Doses of 0.5, 1.0, 

A l l  animals were sacr i f iced  on the  14th day 

The number of l i v ing  fetuses w a s  compared with the number of 

implantation s i t e s  t o  ascer ta in  the tox ic i ty  of the isotope. Length and 

weight measurements were made t o  determine if any retardat ion of development 

w a s  produced by the isotope and the fetuses were examined f o r  gross malform- 

at ions.  

a c t i v i t y  determinations t o  allow estimation of the radiat ion dose i n  

Certain fetuses  were randomly selected and processed f o r  radio- 

roentgen equivalent physical received by each fetus .  

was injected on the 10th day of gestation, the percentage of embryos surviv- 

When 1.5 or  2.0 mc 

ing u n t i l  the 14 th  day was grea t ly  reduced; neither 0.5 nor 1.0 mc produced 

any s ignif icant  increase i n  mortali ty.  

found a t  a l l  doses, the reduction being greater  w i t h  increasing dose. 

inject ion was made on the 6th, 8 th  or 9th day, doses above 0.5 mc k i l l e d  

Weight and length reduction was 

When 

almost a l l  of the fetuses.  

showed a great reduction i n  the percentage of the l i t t e r  surviving to  the 

14th day. 

Animals injected with 0.5 mc on these days 
* 

The s i z e  of these fetuses w a s  found t o  be reduced i n  a l l  cases. 
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Abstract of Paper Presented at 
the 38th Annual Federation Meeting 

Atlantic City, New Jerseyp April 11-14, 1954 

MECHANISMS OF UPTAKE CIF PHOsPHAaC BY YEAST CELLS 

Joan Wright Goodman and Aser Rothstein 
by 

Orthophosphate is  taken up by l i v ing  yeast c e l l s  i f  glucose o r  mannose 

o r  fructose i s  present. However, other mtabol izsble  substrates  such as alcohol, 

l ac t a t e  o r  pyruvate do not invoke any such response, 

ex t race l lu la r  pH indicate that only the monovalent ion, H ~ P O I - ,  is  taken up. 

Studies of the e f f ec t  of 

The 

uptake of orthophosphate i n  the pesence  of glucose has been measured both 

chemically and by isotope technique, The re la t ive  spec i f ic  ac t iv i ty  of the 

ext race l lu la r  inorganic phosphate remains constant during the course of the 

uptake: there is  n o  meamreable exchange, In other words, there is an inflow 

but no outflow of phosphate. During the uptake the inorganic orthophosphate 

concentration of the c e l l  does not change s ignif icant ly ,  and the inward flow 

of phosphate occurs against a concentration gradient as high as 100-1. Althwgh 

phosphate uptake requires the presence o f  glucose, there i s  no obvious stoichio- 

metric relationship,  I n  f a c t ,  glucose uptake proceeds rapidly in the  absence of 

phosphate. On the other hand, the r a t e  of phouphate uptake increases asympto- 

t i c a l l y  with increasing ex t race l lu la r  phosphate concentration. 

t ransport o f  phosphate, involving a combination of phosphate with const l tuent  8 

of the c e l l  membrane, must occur. 

An act ive 

The energy for  the transport  is derived 

f r o m  glycolytic reactions, The absence of exchange indicates  tha t  the membrane 

is impermeable t o  inorganic orthophosphate and tha t  the transport  mechanism is 

ef fec t ive ly  irrevere ible,  

f i j t  1 S’i 
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Abstract of Paper Presented a t  
the Seventy-Second Annual Federation Meeting 
Atlant ic  City, New Jersey, A p r i l  12-16, 1954 

LYSINE MEXABOLISM AS STUDfED BY -- IN VIVO MFJ?ABOLITE-OVEFUDADING 
b Y  

Morton Rothstein and Leon L. Miller 

Data obtained by u t i l i z i n g  the  i n  vivo  metabolite-werloadig" 

technique reveals that one of the  first steps i n  lys ine  metabolism 

i n  the  rat involves the formation of pipecolic acid. The procedure 

involves the  simultaneous intraperi toneal  inJection i n t o  a rat of a 

la rge  amount (about 0.4 p i )  of a suspected ca tabol i te  and an isotopic 

precursor. The former campound mixes w i t h  any similar biological ly  

formed material  and may be i so la ted  from the  ur ine i n  large amount. 

By t h i s  method, highly radioactive pipecolic ac id  has been i so la ted  

after idministration of u s i n e - ~ - ~ l 4 .  

pipecolic acid containing excess N15, indicating that the a-amino 

group of lysine i s  removed first. It i s  probable that pipecolic acid 

i s  an intermediate between lys ine  and a-aminoadipic acid,  although no 

reverse formation of pipecolic acid from a-aminoadipic acid-€-C14 takes 

place. Further s tudies  have c l a r i f i e d  the pathway by which lysine,  vla 

glu tara te  forms glutamic acid. 

sequence: 

a-ketoglutarate -+ glutamate. 

under the conditions of our experiments, as acetate-1-C14, probably v i a  

similarly lysine-€- 1 6 5  yields  

Evidence has been obtained for the  

g lu t s r s t e  + glutaconate --P L a  hydromglutarate -+ 
The pathway i s  p a r t i a l l y  reversible  
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a-ketoglutarate,  yields  radioactive L-a-hydroxgglutarate, but  not 

glutacomte or  glutarate.  

metabolite of lysine is provided by the  fact  t h a t  I -minovalerate -6  -C 

yie lds  extremely radioactive g lu ta r ic  acid. 

does not lead t o  radioactive formate and i s  therefore not the  source of 

t he  small amount of t he  lat ter compound derived from lysine-E-C1&; 

Evidence in favor of 6-aminovalerate as a 

14 

However, t h i s  amino ac id  

1 \ 3 1  i I C \  
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Abstract of Paper Presented a t  
the  Seventy-Second Annual Federation Meeting 
Atlant ic  City, New Jersey, A p r i l  12-16, 1954 

BIOSYmTIlESIS OF HEMIN IN SOY BEAN ROOT NODULeS 
by 

Jonas E. Richmond and K u r t  Salomon 

It has been shown by others that the  root nodules of leguminous 

plants contain a hemo-protein with a prosthet ic  group indistinguishableby 

themethods used from protohemin IX of hemoglobin. The present invest i -  

gation is concerned with s tudies  on the  biosynthesis of t h i s  p i w e n t  i n  

soy bean root nodules. 

t o  incorporate t h e  carbon atoms of glycine and acetate  i n to  hemin was 

determined using various media f o r  homogenization and incubation. 

homogenates, similar t o  bone marrow homogenates, were capable of incor- 

porating the carbon atoms of ace ta te  and the  alpha carbon atom of glycine 

i n t o  the te t rapyrro le  s t ructure .  In order t o  study the r e l a t ion  of hemin 

synthesis t o  the t r i c a r b o v l i c  acid cycle i n  plants, experiments were 

car r ied  out using substances such as pyruvate, oxaloacetate, alpha-keto 

g lu ta ra te  and others. The incorporation of the carbon atoms of ace ta te  

and the  alpha carbon atom of glycine in to  hemin as well as the production 

of carbon dioxide were found t o  be f’unctions of the substrates present. 

The e f fec t  on hemin synthesis of specif ic  inh ib i tors  of respiration, 

glycolysis and the c i t r i c  ac id  cycle were a l so  studied. 

ta ined indicate  that the  root  nodule system and bone marrow homogenates 

The capacity of soy bean nodules and homogenates 

Nodule 

The r e su l t s  ob- 

differed i n  t h e i r  respective responses t o  some of the  inhibi tors  used. 
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Abstract of Paper Presented at 
the  SeventySecond Annual Federation Meeting 
Atlant ic  City, New Jersey, April  12-16, 1954 

PHOSPHATE METABOLISM IN NORMAL AND PATHOLOGICAL MAMMALIAN ERYTHROCYTES 
by 

T. A. J. Prankerd andK. I. Altman 

The uptake and d is t r ibu t ion  of phosohorus i n  e s t e r s  of mammalian 

erythrocytes has been studied during incubation of f r e sh  blood with 

NaH93204 a t  37°C. Constant pH mixing and oxygenation were obtained by 

introduction of 95$ 02 and 55 C02. 

standard volumes of packed c e l l s  were made a t  varying times and analysed 

by 2 dimensional paper chromatography according t o  Caldwell (Biochem. J. 

55: 4, 58). The organic and inorganic phosphorus compounds were located 

with a scanning counter, the  r e l a t i v e  R f  values being known and radio- 

Tricloracetic ac id  extracts  from 

a c t i v i t y  and t o t a l  phosphorus estimated. 

P22 within phosphate f rac t ions  of n o m 1  human ergthrocytes remains 

reasonably constant, equilibrium being reached after 4 t o  6 hr. 

of r e l a t i v e  spec i f ic  a c t i v s t i e s  (R.S.A.) against time show that the most 

ac t ive  f r ac t ion  is 2,3diphosphoglycCric acid which bears a precursor 

The uptake and d is t r ibu t ion  of 

P lo ts  

re la t ionship t o  ATP. After 6 hr. incubation phosphorus tends t o  escape 

from normal c e l l s  and t h e  a c t i v i t y  of the e s t e r s  falls .  This change is  

hastened by f luoride and iodoacetate, the former producing a marked f a l l  

i n  t h e  RSA of ATP, t he  l a t t e r  a fa l l  i n  RSA of all f rac t ions  with loss of 

c e l l  phosphorus. Deterioration of normal c e l l s  during incubation i s  pre- 

vented by adenosine. Certain pathological c e l l s  show t h i s  e f f ec t  t o  a 

1 / 3 1  1 2 1  
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greater extent, and in these guanosine acts similarly but adenine does 

not. 

is the active agent and is effective, after phosphorylative cleavage, in 

replenishhg some of the essential carbohydrate stores of the erythrocyte 

to participating via the hexose-6-phosphate shunt. 

It is concluded that the carbohydrate moiety of these nucleosides 
- 

.. c 

. . , .  . . ... 
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Abstract of Paper Presented at 
t he  Radiation Research Society Meeting 
Cleveland, Ohio, m y  17-19t 1954 

LIFE SPAN REDUCTION I N  RATS CAUSED BY 
HIGH SIMGU VS. DIVIDED DOSES OF X-RAY 

by 
John B. Hursh and George Casarett 

As an extension of an e a r l i e r  experiment (T. Noonon, F. Van Slyke, 

J. Hursh. University of Rochester Report, UR-161 (1951)) which appeared 

t o  show t h a t  for single doses of 600, 300, and 150 r mean survival times 

of rats were reduced by an amount proportional t o  the  dose, an experiment 

was devised in which Wistar s t r a i n  male rats received e i the r  zero dose, 

600 r as a single  dose, 60 r per day f o r  10 consecutive days, or 20 r per 

d ~ y  f o r  30 consecutive days. 

old  at  time of i r radiat ion.  

Each group contained 50 rats, 3lto 33 weeks 

The animals were i r rad ia ted  at  18.4 r per 

minute. The period of observation extended until death of all the  rats. 

Excluding t h e  f e w  rats that died within 60 days after i r rad ia t ion ,  t he  

average l i f e  span of the  unirradiated rats was found t o  be 630 days, of . 

t h e  600 r single  dose was 510 days, of the 60 r per d ~ y  for 10 days wa8 

593 days, and of t he  20 r per day for 30 days was 644 days. It is con- 

cluded that the  shortening of l i fe  span is s igni f icant ly  greater  when 

600 r is delivered a s  a single dose than when a total  of 600 r is  de- 

l ivered  according t o  the  above divided dose schedules. 
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Abstract of Paper Presented at 
the Second Annual. Meeting of the Radiation Research Society 

Cleveland, O h i o ,  May 17-19, 1954 

"€I3 BINDING QF POLONIUM BY RED CELLS AND U S M A  

Robert G. Thomas and J. N. Stannard 
by 

The alpha emit ter  polonium is maintained at a r e l a t i v e l y  high concentration 

i n  the blood over long periods following administration. 

which t h i s  radioactive element is  car r ied  i n  the c i rcu la t ion ,  analyses were 

car r ied  out on red c e l l a  and plasma. 

concentration was found i n  the c e l l u l a r  f r ac t ion ,  and the r a t i o  o f  c e l l  t o  plaema 

a c t i v i t i e s  can reach quite hi& v a l w s  (h20). -- I n  v i t m  s tudies - indica te  a s i m i l a r  

par t i t ioning.  

hemolysate with very l i t t l e  i n  the stroma. Furthermore, i t  appears almost 

quantitatively i n  the hemoglobin c rys ta l l ized  from such an hemolysate and 

several  washings arid r ec rys t a l l i za t ions  do not reduce the alpha a c t i v i t y  pe r  

gram dry weight Preliminary zone electrophoretic experiments show migration 

of the polonium with hemoglobin. Sp l i t t i ng  of the c rys t a l l i zed  hemoglobin 

shows no a c t i v i t y  to  be associated with the porphyrin r i n g  but  an apparent 

binding of the metal t o  the globin. Analyses of the  t o t a l  l i p i d s  i so l a t ed  

f r o m  both ce l l s  and plasma show no measurable radioact ivi ty .  A t  the low 

concentrations seen i n  plasma a l m o s t  a l l  of the polonium was associated with 

the f r ac t io r  prec ip i ta ted  by t r ich lomacet ic  acid. Zone electrophoretic 

s tudies  show polonium i n  each f r ac t ion  and indicate a f a i r l y  uniform dis t r ibu-  

To l ea rn  the  manner i n  

In  l i ne  with e a r l i e r  work, a much greater 

Upon hemolysis, almoRt all the  red c e l l  polonium appears i n  the 

t ion among the d i f fe ren t  plasma proteins.  
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Abstract of Paper Presented at 
the Amrican Indus t r ia l  Hygiene Association Meeting 

Chicago, I l l i n o i s ,  April 24-28, 1954 

THBl ACUTE TOXICITY CIF INHALED RAEQN 
by 

Donald A. Morken 

Mice of CAFl s t r a i n  were exposed t o  hi& concentrations of radon i n  a 

The system was designed t o  provide special ly  constructed inhalat ion eyatem. 

a high degree of control over the  radon atmosphere. 

was about 2.2 x If4 curie per l i t e r  and the atmosphere was es sen t i a l ly  f r e e  

of the daughter products of radon. 

pomre f o r  one hour t o  a concentration between 5.7 and 8.8 mil l icur ies  per 

The concentration of radon 

The 3 O - d ~  LD-50 i s  represented by an ex- 

l i t e r ,  

Autopsy revealed a generalized r a d i a t i o n  damage throughout the  body. 

Changes i n  ce l lu l a r  composition of the blood were not ae pronounced as i n  

similar expoa res  t o  x-irradiation. 

the l i t e r a t u r e  were observed i n  these mice. 

The physiological e f f ec t s  reported in 
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Abstract  of Paper Presented at 
the American Industr ia l  Hygiene Association Meeting 

Chic ago * I l l i n o i s  Apri 1 24-28 , 1954 

INVESTIGATIONS INTO TEE TOXICITP (1F POLONIUM: EFFECTS Ci6' 
ROUTES o[F ADMINISTRATION 

bs 
F. A. Smith, Paul E. Morrow, L. J.  Casarett,  

R. J. Della Roea, and J. N. Stannard 

Different patterns of absorption, d i s t r ibu t ion  and excretion were 

obtained i n  th i r teen  cats, following administration of two forms of polonium 

by various routes. These pat terns  were determined chiefly by the route of 

administration. Following administration into the duodenal loop, the greater 

portion of the abeorbed dose appears i n  t h e  l i v e r ,  kidneys, lung and spleen, 

whereas a f t e r  pouch administration the bulk of the absorbed material appears 

i n  other tiesuee. Intravenous administration r e s u l t s  i n  a d is t r lbu t lon  

pat tern intermediate between those of the other routes. Considerable absorp. 

t ion f rom the stomach wae achieved i n  ell cmes,  and under ce r t a in  circum- 

stances (with neutralized polonium) exceeded t h a t  from the loop. 
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Abstract of Paper Fresented at  
the Conference on Permissible Bone Burdens, 

S a l t  Lake City, U t a h ,  June 18-19, 1954 

NATURAL RADIUM COmrENT OF THE HUMAN BODY 
by 

John B. Hursh 

A review was given of the  available data on t he  natural radium 

content of the  human body. 

The f i rs t  is  that, ea r l i e r  data t o  the contrary, there i s  no good reason 

The following conclusions were arrived at. 

t o  believe that naturally acquired radium has been demonstrated t o  ex- 

teed 

is the major naturally acquired alpha emitter in the human body, and 

that analysis of t h i s  radium isotope serves t o  adequately account f o r  

the alpha emitter background radiation. 

present equipment measuring gamma-radiation fromthe l iv ing  human sub- 

j ec t  as a source i s  insuff ic ient ly  sensit ive t o  measure naturally 

occurr.ing levels  of R a  . 

226 grams radium 226 per whole body. The second is tha t  Ra 

A third conclusion is  that 

226 
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This report designated m-343 is to be -published in the Archives of Bio- 

chemistry and Biophysics but will not receive standard A.E.C. distri5ution. 

TRE IvETABOLISl OF ~-AMII?OVAURIC ACID-$-Cllc 

bY 

Morton Rothstein and Leon L. Miller 

The intermediary metabolism of ,$-aminovaleric a~id-s-d-~ has been 

studied in the intact rat. 

with about 65$ of the C14 of 8n intraperitoneal dose appearing in the 

expired carbon dioxide within 6 hours. 

This amino acid is apparently rapidly oxidized 

The -- in vivo metabolite overloading technique was used with the 

simultaneous injection of a smal l  dose of S-aminovaleric a ~ i d - S - C ~ ~  and 

large doses of glutarate, formate, and ornithine with the isolation of 

the latter from the urine. 

a finding in keeping with the view that$-aminwaleric acid is first 

deaminated probably to glutaric semialdehyde which is then converted to 

glutaric acid. 

The isolated glutarate was highly radioactive, 
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This report, designated UR-340, i s  t o  be published i n  the American 

Journal of Anatomy but w i l l  not receive standard A.E.C. distribution. 

. .  

THE DEVELOI'MQfl OF THE W T E R  LCMER I N C I S O R  
A S  OBSERm BY ELECTRON MICROSCOPP 

- Michael L. Watson and J . K. Avery 

Abstract 

by . .  

Thin sections of undecalcified developing tooth were studied. 

In  the dentine it was found that: (1) The predentinal odonto- 

b l a s t i c  process is a true extension of the odontoblast, enclosed 

by the  cel l  w a l l  and f i 7 g  the  predentinal tubule. 

dentinal-border apparatus lies a t  the  surface of the  predentinc 

and within the odontoblasts, 

(2) The pre- 

(3)  Mitochondria and endoplasmic r e t i -  

culum are  found only on the pulp side of the  predentinAl border 

apparatus, although the odontoblast cytoplasm extends in to  the  pre- 

dentine without a break. 

smallest (ca, lo&) near the predentinal border and tubular w a l l s  

where they a r e  apparently formed and increase i n  diameter (ca. 6 d )  

( 4 )  Collagen f ibers  of Fedent ine a re  

towards the ca lc i f ica t ion  front.  

I n  enamel: (1) The findings of John Tomes (1849) fo r  rod 

orientation i n  the rodent enamel a re  confirmed. (2) Enamel appears 

t o  be intracel lular .  ' (3) The w a l l  of the inner enamel rod is de- 

posited f i r s t  and is followed by the coreo 

gradual, and most enamel is a t  l e a s t  l i gh t ly  calcified,  

a r e  ribbon-shaped wi th  dimensions i n  older enamel of l O d  by 50d 

( 4 )  Calcification is  

(5) Crystals 
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preferred orientat ion determined by the similar organization of 

the matrix. 

to the long crystal axis. 

t o  10 )L. (6) The crys ta l s  have a complex and high degree of 

(7) The g d s  of the  c rys ta l  l a t t i c e  is p a l l e l  
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