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Folic Acid in the Growth of CI. tetcrni. 

Recent work in this lalm-atoi-y1 lias demonstrated the requirement 
by a strain of CI. tt*tcriii for a coiiipiieiit of liver extract originally 
described in anotlier coiiiiection I)? Siiell and Peterson' and subse- 
quentlj- sttidied 11)- Stokstad.s This material, together with thiamine 
and riboflavine, fully accouiitecl for the activity of a fraction of 
liver extract which had been fotiiid essential to the growth of our 
tetanus organism. The active coiiiponeiit of Snell and Peterson's 
fraction has lieen further investigated by Mitchell, Snell and Wil- 
Iianis.' who have carried the purificatioti coiisiderabIy further, and 
liave iiaiiied the agetit "folic acid" sirice they find green leaves to be 
a coiivenieiit source. Its chemical constitution has not yet been 
deter iriiiied . 

Through the courtesy o f  Frofkssor I\-illiaiiis it has 11ec.n possible 
to test his purified material as t o  its gron-th-pr~)iii~>tillg efiect on the 
tetaiius bacillus. Three speciiimis, representing varying degrees 
of coiiceiitrat ion have been madc available. The amounts required 
to produce half niasiiiiuiii growth of L.  h d i v t i c ~ ~ r  were given as 
follon-s : 

These preparations iwre user1 in 1-aryiiig quantities to replace 
the Siiell and Petersoil or Stokstad factor it1 a11 otherwise complete 

After seeding with o u r  strain o f  Cl. tt-tciizi and anaerobic 
iricubation for 24 hours, relative growths were determined in a 
photoelectric neplieloiiieter. The results, espressirig degree of  
growth approxima telJ- :ts lwrcen tage of iiiaxiiiiuiii are shown i!i 
Table I. 
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TABLE I. 
Folk zcid concentrate, Amt per cc, 

I 50.0 100 
? )  85.0 100 

1 

,? 10.0 100 
2 

? ?  5.U 70 
3 

7 ,  3.5 40 
4 

9 ,  1.0 20 
5 
6 

I1 .035 100 
f ?  .01 100 . 

7 

7 .  .005 100 
8 

:, .0026 100 
9 

.001 ti0 
10 

.0005 10 
11 
12 
13 ? f  .00035 trace 

111 .01 100 
? 7  .003 100 

14 
15 

1 )  .ow5 100 
9 7  .001 70 

16 
17 

* ?  .0003 40 
. Ocrf):! .5 30 

18 
”5 . 000 1 

19 
2 0 w 

21 110111’ trwcc 

70 of Max. gro\vth -- Tube No. specimen Y 
I- 

. *  
- 1  

.. .. 

I t  is evident that “folic a&]” is esseiitial t o  the growth of this 
strain of tetanus, and that its effect is exerted I)? extremely minute 
quantities. 
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Nature of Hydrosulphosol and Its Toxicity to Living Embryonic 
Tissue. 

Compounds containing the stil ih_vdryI (-SH ) raclicai have been 
shown to be of great practical ~ a l u e  in proiiioting the healing of 
wounds. Glutathione is probald? the best la101v11 conipound of this 
type which is present in living tisiics. It is o f  almost tiniversal oc- 
currence in animaI tissues where the coriceiitratioti has been fotiiid 
to roughly parallel the intensity o f  metabolic activity. The con- 
centration is unusually high in regenerating or embryonic tissues. 
Voegtlin, Johnson and Thonipson’ reported that malignant tumor 
cells showed higher concentrations o f  glutathione than iioriiial 
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