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formed f rom inositol in vivo as in vitro 5, this  metabol i te  might  also cont r ibute  to the  labeling 
of the i carbon a tom of glucose. The metabol i sm of L-glucuronic acid is total ly unknown.  

I n  order  to obta in  evidence abou t  the par t ic ipa t ion  of glueuronie acid in the inositol-glucose 
conversion, we examined 24-h urines, which contained about  2 % of the radioact iv i ty  adminis tered 
to the  rats .  A radioactive,  orcinol-positive, AgNOa-reducing mater ia l  was  isolated f rom the  acidic 
fract ion of the  urines by  c h r o m a t o g r a p h y  on Dowex-I  formate .  I t  was  identified as glucuronic acid 
by  compar ison  wi th  au thent ic  samples in 4 different paper -chromatographic  sys tems  5, one of which 
dist inguishes be tween glucuronic and  guluronic acids. 

The carbons  of u r ina ry  glucuronic acid purified by  ion-exchange and paper  c h r o m a t o g r a p h y  
had  an average specific act ivi ty  of 17,ooo coun t s /min /mmole  ; the  specific ac t iv i ty  of carbon 6 was  
IO,OOO. Since the  average specific ac t iv i ty  of the  glucuronic acid carbon  is 7-fold greater  t h a n  the  
max imal  corresponding value for glycogen, and since the distr ibut ion of the  label is clearly different, 
the  glucuronic acid is not  ent irely an oxidat ion produc t  of glucose. I t  must ,  in part ,  be derived more  
directly f rom the  adminis tered inositol. Expe r imen t s  are under  way  to determine the  enantio- 
morphic  composi t ion of the  u r inary  glucuronic acid, and to invest igate the label d is t r ibut ion  in the  
pentose  metabol i tes .  

The au tho r s  are grateful  to  Dr.  GEORGE I. DRUMMOND, who  synthesized the  2-14C-myo- 
inositol, and to Dr.  H.  M. CAVERT, St. Paul, who  furnished a culture of Leuconostoc mesenteroides, 
s t ra in  39, wi th  advice on its use. 
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Induced recovery of D N A  synthesis in bone marrow 
from irradiated 9uinea pigs 

After  an  in t ravenous  injection of bone-mar row cells into an  animal  subjected to to ta l -body  
irradiation, a has tened recovery of haematopoies is  and lowered mor ta l i ty  takes  place 1. I t  has  been 
shown t h a t  the  injected cells survive  and mul t ip ly  in the i rradiated hos t  2, bu t  it is not  excluded 
tha t  the  injected m a r r o w  can s t imula te  the  recovery of the  hos t ' s  own t issue by  means  of a humora l  
factor a. 

To tes t  this  hypothesis ,  we performed some exper iments  in vitro, with bone ma r r ow  from 
irradiated animals.  I n  these experiments ,  the rate  of DNA synthesis  was  used as a criterion of the 
effects of i r radiat ion and of recovery factors.  

The bone m a r r o w  was  obta ined f rom guinea-pigs 2-72 h af ter  to ta l -body  i r radiat ion wi th  
600 R of X-rays.  Bone-mar row cells were incubated 6 h in a med ium containing NazH32POa. The 
ra te  of DNA synthesis  was  determined after  isolation of DNA-P  by the method  of Schmidt-  
Thannhause r .  

I n  every experiment ,  the  bone-mar row suspension from an irradiated animal  was  divided 
into two por t ions  ; one was  incubated wi th  the  mater ia l  to be tested, the  other  served as the control. 

Samples of each por t ion  were incubated  in 3-5 tes t  tubes,  each tube  being analysed separately.  
At  the same time, the  m a r r o w  from non-irradiated animals  was  worked up. 

In  eleven exper iments ,  it was established tha t  the specific act ivi ty  of the  DNA-P  of normal,  
non-ir radiated m a r r o w  after  6 h incubat ion  was (6.0 ± 0.42 ) × io  -a t imes t ha t  of the  act ivi ty  of 
acid-soluble P. The D N A  synthesis  in i r radiated bone ma r r ow  falls at  different intervals  after  
i r radiat ion to 35-13 % of the normal  value (Table I). 

We tried to enhance the  DNA synthesis  in i rradiated mar r ow  in two different ways :  (i) by  
addit ion of cellular mater ia l  and (2) by  means  of cell-free extracts  or of pure  compounds .  

The results  of the  first group of exper iments  showed tha t  the  addit ion of a small  a m o u n t  
(2-2.5 %) of non- i r radia ted  m ar row  to i rradiated m a r r o w  caused an increase in the DNA synthesis  
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T A B L E  I 

THE INFLUENCE OF THE ADDITION OF NORMAL MARROW CELLS ON DNA SYNTHESIS IN 
IRRADIATED BONE-MARROW SUSPENSIONS 

Number o] Time alter 
irradiation 

expts. (h) 

Relative rate o/DNA synthesis 
sp. act. o] DNA-P 

= - -  X IO 3 
sp. act. o! acid-sol. P 

irradiated marrow with 
control irradiated marrow 2-2. 5 % ttormal cells added 

6 2 1.9 -h o.14" 2.9 / :  0.36* 
6 6 2.1 ck o . i i  3.9 ! 0.08 
4 18 0.9 ± o.41 2.5 ± 0.70 
3 72 0.8 ~ o,I 4 3.6 :h 0-57 

* S.E. of the  mean.  

in i r radia ted m a r r o w  at all intervals  studied. The DNA synthesis  was  increased to 4 2 ~ 2  % of the 
mean  value in non- i r radia ted m a r r o w  (Table I). 

The addi t ion of normal ,  bu t  heat-killed m a r r o w  was  wi thou t  any  effect. The addit ion of 
normal  living cells to  the  m ar row  of an animal  i rradiated wi th  a high dose (12oo R) was  likewise 
wi thou t  any  effect. 

On the  basis of these results,  we concluded t h a t  the  non-ir radiated bone ma r r ow  contains 
or produces  some compounds  t h a t  enhance the DNA synthesis  in i rradiated tissue. We therefore 
tried to  obta in  similar resul ts  by  means  of cell-flee t issue ext rac ts  or simple compounds.  The bone 
m a r r o w  was  taken  f rom guinea-pigs 6 h after  to ta l -body  i r radiat ion wi th  6oo R. I n  these experi- 
ments ,  the  specific act ivi ty  of the  D N A - P  was  compared  wi th  t ha t  of the  inorganic phosphorus  in 
the  incubat ion  medium.  

These exper iments  showed t h a t  the  DNA synthesis  in the  i r radiated bone mar r ow  was 
s t imulated,  i n  vitro, by  a flesh chick-embryo extract .  This  s t imulat ing act ivi ty was no t  destroyed 
after  the  ext rac t  was heated for 3 min at 7 o°. However ,  a three-weeks old embryonal  ex t rac t  was 
wi thou t  any  effect. All the  act ivi ty  of the chick-embryo ext rac t  was in the  nucleotide fraction. 
The fraction containing compounds  no t  bound  by a OAL-formate  column (OAL is a s t rong-base 
anion exchanger) had no such effect; on the contrary,  it impaired the  D N A  synthesis .  The effect 
of the  embryona l  ex t rac t  or  its nucleotide fraction was very  marked;  the  synthesis  of DNA 
reached 90 % of its normal  value. 

Nucleotide-containing ext rac ts  f rom spleen or yeas t  had  no effect on  DNA synthesis  in 
i rradiated marrow,  b u t  they  enhanced the  DNA synthesis  in non-irradiated marrow.  

The effect of ATP was similar;  it s t imula ted  the  DNA synthesis  in non-ir radiated ma r r ow  
(167 % of the  control  value wi thou t  ATP), bu t  its s t imulat ing effect in the  i rradiated mar r ow  
(I 14 % of the  i rradiated control  value wi thou t  ATP) was  not  stat ist ically significant. 

The mos t  marked  effect in i rradiated m ar r ow  was  given b y  some deoxyribonucleotides.  
Deoxyadenyl ic  and similarly deoxycytidylic acid caused a 2.5-9 t imes higher  rate  of DNA 
synthesis  compared  wi th  the  i r radiated control. After  addit ion of these nucleotides, the DNA 
synthesis  in i r radiated m a r r o w  reached in some exper iments  up  to 240 % of the mean value 
observed in non-ir radiated marrow.  However ,  these deoxyribonucleotides did not  enhance the  
incorporat ion of 32p into the  DNA in the normal,  non-irradiated bone marrow.  

The resul ts  show tha t  the normal  t issue contains or produces some metabol i tes  necessary for 
DNA synthesis .  These metabol i tes  seem to be absent  in irradiated tissue. As the  effect of normal  
bone-mar row cells and of some cell-free material  is very  similar, we m a y  conclude tha t  similar 
compounds  are responsible for a pa r t  of the  therapeut ic  effect Of bone-mar row t ransp lan t s  in 
radiat ion sickness. Deoxyribonucleot ides appear  to  be mos t  effective. 

F u r t h e r  exper iments  on the effects i n  vivo and those concerning the  quest ion of cells utilizing 
and producing these compounds  are in progress.  
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