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metabol ism of o-aminophenols.  Fu r t he r  studies are required to settle this point.  If  o-aminophenols 
are fur ther  oxidized within the cell th rough  the mechanism suggested by  the present  experiments ,  
an  appreciable fraction of the generated o-quinone imines might  be expected to bind free functional  
groups of protein  side chains in a manner  analogous to o-quinones 9. 
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Metabolism of 2-z4C-myo-inositol in the rat* 

Several workers  have  demons t ra ted  the  conversion of myo-inositol to  glucose in the  ra t  1, 2, ~, 4, and 
a recent repor t  has  indicated t ha t  kidney extracts  are capable of convert ing inositol** to DL- 
glucuronic acid 5. The availability, in our  laboratory,  of 2-14C-myo-inositol *** has  j x(  
made  it possible fur ther  to invest igate the metabolic p a t h w a y s  involved. / 1 -  

"Physi° l°gical"d°ses° f2- laC-in°s i t° l (° '7 t°3mg'° '86t°3"7"I°ec°unts[min '  ~ 
I / I o  of the  normal  daily intake) were injected intraperi toneal ly into well-fed, 

adul t  male rats.  Useful act ivi ty (I. 5 to  3 % of the  dose) could be recovered f rom the xq ~ , /  
liver glycogen 8 to 12 h after  the  injection. The glycogen, isolated f rom liver and 1 
muscle by  the  method of STETTEN AND BOXER e, was  hydrolyzed to glucose, and this  myo-Inositol 
was  degraded carbon by  carbon via Leuconostoc fermentat ionL The results are shown in Table I. 

In  all cases, whe ther  the glucose was  
T A B L E  I 

14C DISTRIBUTION IN GLUCOSE FROM GLYCOGEN AFTER 
INJECTION OF 2-14C-myo-INOSITOL 

All samples were counted as ba r ium carbonate  after  
plat ing on copper planchets.  The figures are cor- 

rected for self-absorption. 

Counts/min]mmole/C 

Expt. z Expt. 2 

Liver Muscle Liver 

Whole glucose 429 21o 2457 
Carbon I 1285 633 6800 
Carbon 2 89 95 691 
Carbon 3 62 34 612 
Carbon 4 84 62 590 
Carbon 5 87 83 818 
Carbon 6 1339 478 5262 

derived f rom liver or f rom muscle 
glycogen, over 80 % of the radioact ivi ty  
was  found in posit ions I and 6, which were 
abou t  equally labeled. These results 
parallel those of POSTERNAK et al. 2, who 
found tha t  2-2H-myo-inositol was con- 
ver ted to 6-2H-D-glucose by  a phlori- 
zinized rat .  The appearance  of label in the 
I-posi t ion of the  glucose is, however,  a 
new finding. No deuter ium was  found 
there by  the Swiss workers ;  p resumably  
carbon destined for this posit ion lost its 
deuter ium in the conversion process. 

The present  data  are consistent  wi th  
the hypothes is  t ha t  5-14C-D-glucuronic 
acid, formed by cleavage of the inositol 
between carbons I and 6, is an inter- 
mediate in the conversion to glucose. 
According to the scheme of BURNS AND 
KaNFER 8, 5-14C-D-glucuronic acid would 
be converted to 5-14C-D-xylulose. This, 

after  phosphorylat ion,  would yield 3-14C-3-phospho-D-glyceraldehyde, which would account  for 
the  label in posit ion 6 of the glucose, and for a good deal of tha t  in posit ion i. The exact  a m o u n t  
would depend on the degree of isomerization of the  triose phosphate .  I f  L-glucuronic acid is 

* Published wi th  the approval  of the Director  of the Wisconsin Agricultural Exper imen t  
Station. Suppor ted  in p a r t  by  a grant  f rom the Nat ional  Vitamin Foundat ion ,  and in pa r t  b y  a 
fellowship, CF 7134, f rom the  Nat ional  Cancer Ins t i tu te ,  Public Heal th  Service. 

** Whenever  the  t e rm "inositol" is used, the myo-isomer is implied. 
*** The synthesis  will be described in a later publicat ion.  
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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  


