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The type of bacteriostasis that has just been de-
scribed is quite siinilar to' that observed in the case 
of the heinolytic streptococci, since there is in both 
cases the same lag period before the bacteriostatic 
action beconies evident. 

Quite different results were observed when the organ- 
ism was grown in a synthetic medium of the follo~ving 
composition : 

4.0 g. (NH,),HPO, 0.7 g. MgSO, 
1.0 g. Sac1 Trace F'eSO, 
1.0 g.- I<EI,PO, 1000 cc. distilled water 

Adjust to pH 7 

As has been delilonstrated by Quastel et  crl.,' E. coli 
grows yell aerobically in such a medium when 1 per 
cent. lactate is added, but not a t  all under anaerobic 
conditions. On the other hand, the addition of both 
1per cent. lactate and 1per cent. nitrate enable, the 
organisins to grow anaerobically as well as aerobically, 
since the cells can utilize the energy obtained from the 
oxidation of lactate by nitrate to multiply in the 
absence of oxygen. 

TT711en snlfanilamide is added to cultmes glowing 
aerobically in the lactate medilun, very little bac-
teriostasis is evident. The sanlc is true for  aerobic 
cultures grox~ing in the lactate-nitrate medium. Hom-
ever, anaerobic cultures in the latter mediunl are mark- 
edly inhibited by the action of sulfanilamide. This, 
then, is an example of a case in which sulfanilamide is 
bacteriostatic in anaerobic but not in aerobic environ- 
ment. 

I t  is apparent that ~ulfanllamide prerents the oxida- 
tion of lactate by nitrate and so exerts its effect in 
anaelobic culture.. I n  this respect ~ t s  action is 5inlilar 
to that of the cyanides (Table 11). 

THEEFFECTO F  SLLFABILADZIDE ON THE GROTTHAhD CYABIDES 
O F  E. C 0 l i  IK A SYNTHETIC~ \ I E D I U ~ I  

Synthetic medium a 1 per cent. Lactate 
enriched with 

Oxygen 	 --
1per cent. nitrate 

--
tension sulfan- Sulfan-

ilamide ilamide
l:gg &I1400 1\1/400 -

Aerobic . . +t +t t t?+ ti. ++t-
Anaerobic . - - - - - + 

These results are not affected by the various methods 
einployed to obtain anaerobiosis, and they have been 
oblerved under conditions in which the oxygen content 
is so ~ O T Tthat it will not affect electroiie potentials or 
reoxidize leuco dyes. The folloxr-ing biological criteria 
of anaerobiosis could be obtained under the conditions 

7 J. H. Quastel, M, Stephenson and hi. Whetham, Bio  
c l ~ e m .  Jour., 19: 304, 1925. 

employed. I t  is known"hat E. coli is extremely sensi- 
tive to oxygen when grovn in inedia containing cya- 
nides and certain reversible oxidation-reduction sys-
tems. Furthernlore, the growth of H. influe~zaciein the 
absence of heinin is inhibited by the slightest traces of 
oxygen in the mediumQnd our methods of securing 
anaerobiosis vere sufficient to permit the gro~vth of 
both organisnls under the conditions mentioned. Cer-
tainly, the few molecules of oxygen that remain in the 
medium are insufficient to produce enough peroxide, 
('blue substance"lQr oxidized snlfanilamide to cause 
bacteriostaiis. 

These observations of the differences betn een the 
effects of sulfanilamlde In the nutrient broths and in 
synthetic inedia suggest that sulfanilamlde selectively 
inhiblts only certain mechanism. I t  follows that if, 
perchance, such nlechanlslns are elther e-sentla1 or 
beneficial to multiplication, the growth of the organism 

will be inhibited to a greater or lels extent. 
The a b o ~  e results lhould not necessarily be conltrned 

to indicate that the theorles of Locke. Shaber and Fox 
inay not explain the bacteriostasls observed n z  o i t ~ o  
under speclal conditions, but they appear to dernon-
strate that ,uch mechanisms can not be the >ole ones 
concerned. Experinlents in this laboratory have led 
us to believe that the bact~riostasis produced by sulf- 
anilamide and allied compolunds can not be attributed 
to any general, non-specific mechaui>in and that all 
efforts to derive knowledge concerning its mode of 
action ~ 1 1 1  be fntlle unless its effects are examined in a 
variety of media under different condltioaa. 

Thls x70rk has been carried on w t h  the technical 
assistance of Dan Pel ly.  
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EFFECT O F  NICOTINAMIDE ON RESPIRA-
T I O N  O F  DYSENTERY BACILLI 

NICOTISIC acid has been shown to be essential for  
the growth of the dylentery organis111 on a synthetic 
medium con~posed of amlno acids, glucose and sa1ts.l 
Derivatives of nicotinic acid such as the amide, coen- 
zyme I and coenzyme 11,and other closely related com- 
pounds ~ 1 1 1  also function as  growth factors in a 
synthetic medi~uin.~ On the other hand, Lwoff and 
L~voff have shown3 that Hernophilus  pccvrrinfllcen~ae 

8 R. I-I.Broh-Iiahn and I. A. Siirsky, op. cit. 
Q T .  L. Snycler ancl B. H. Broh-Iiahn, Satt ire ,  142 : 153, 

1938. 
l o  C. L. Fox, B. German and C. A. Janenay, op. c ~ t .  
1 Icoser, Dorfman and Saunders, P,oc. Soc. Exp.  Biol. 

Xed. ,  	38: 311-13, 1938. 
2 Dorfman, Koser, Reames, Swingle and Saunders, Jotw. 

Infectiotts Dzseases, 65: 163-83, 1939. 
3 Proc. Roy.  Soc., London, B122: 352-9. 1937. 
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needs the entire molecule of coenzyme I or  coenzyme I1 0 . 0 2 0 ~per cc i t  is about one. Thus a t  0.0037, tile ratio 
and can not synthesize i t  f ~ o m  nicotinamide. The is 3.8; a t  0.005y, 2.6; a t  O.OOTy, 1.8; a t  0.01Or, 1.5; alid 
dysentery organism when g r o ~ ~ ~ n  a t  containing nicotinamide, on a synthetic meiliuin 0.0207, 1.1. I n  controls 
with nicotinainide can synthesize a compound (or coin- etc., but not glucose, reduction was much sln~ver, 600 
pounds) identical ~ ~ ~ i t h  adequate substitute fo r  scconds or more. I n  controls which contained cellsor an 
one or more of the coenzymes needed by II.ilzpuenz~e.~ alone the methylene blue 71-as reduced e ren  nloye s l o ~ ~ l y  

By means of the Thiinbel-g technique, L ~ o f f  and 
Lwoff have s l ~ o ~ i ~ n ~  that H. pnrninflucnzne cells grown 
in a medium which is deficient in the "V" factor (pre-
sumably coenzyme I or coenqme 11) have their respi- 
ration markedly stimulated by the addition of coenzyme 
I or coenzyme I1 to the Tliunberg tubes. A similar 
stimulation of oxygen uptake could be demonstrated 
by means of the T;Varbuyg technique. This stlmnlation 
disappears xhen the cells are grown in a niedinn? 
containing larger amounts of "V" factor, i.e., the 
addition of coenzymes to the Thiinberg tubes does not 
inc~ease the respiration. 

1f-e hare perfor~necl similar experiments in ~rliicli 
me usrd dysente~y bacilli gpomn on a mediunl con-
taining suboptimum amoiults of nicotinamide. We 
found that the rate of l~eclnction of methylene blue is 
g ~ e a t l y  increased not only by the addition of coenzymr 
I. but also by the adclition of nicotinamide or nicotinic 
acid to the Thiinbepg tube, as shown by the follo~ving 
plwtocol. This effect of nicotinamide and nicotinic 
acid has not previoudy been reported for  any system. 
The cells ( S t ~ a i n  D76) were grown 24 hou1.4 in syn- 
thetic mediuni containing 0 . 0 0 5 ~  nicotinanllcle. The 
cells from 100 cc of ineclium were collected in the cen- 
trifuge and suspended in &IvI, The20 buffer ( p H  7.4). 
cells were again cent~ifuged and suspended in 34 cc 
of buffer. TTTO cc of this suspension was added to 
each tube. Each tube also contained 0.30 cc of a 2 
per cent. solution of glucose and 0.50 cc of a solution 
of lnethylene blue containing 1 0 0 ~  of rnethylene blue 
per cc. The nicotinamide and nicotinic acid solutions 
contained l0Oy per cc. The cozymase solution con-
tained 300y per cc and sras 40 per cent. pure. Smaller 
quantities of a pure cozyrnase preparation from 
Euler's laboratory sho~red the same effect. TVater was 
added to the controls to malie the dilution the sarne in 
all cases. The tubes were equilibrated 10 niinutes a t  
3'7' before tipping. 

TABLE 1 
,A 


or not at all. Nicotinamide, nicotinic acid or cozynlase 
and glucose gave no ~*eduction of methylene blue in 
the ab~ence of cells. 

The same stiniulation of respix*ation by nicotinamide, 
etc., was founcl when oxygen nptalie was measured by 
the d i ~ e c t  Warburg method. It should be eniphasized 
that vayious strains of the dysentery organism differ 
in their nicotinamide requirements. Further 17-o~k in 
an attempt to elucidate the mechanism of thii  codehy- 
drogenase action of nicotinamide is in progress in this 
laboratory. 

ALBERTDORPNAK-

SOMATOPLASTIC STERILITY IN  MEDICAGO 
SATIVA1 

TFIE collapse of ovules during the early stages of 
post-fertilization cleveloprnent frequently occurs i n  
alfalfa, particula~ly after self-pollinatiot~.~ Histologi- 
cal siitdy shows that the col1ap.e follo~i-s abnormal 
gro~vth of the sonlatic tissue adjacent to  the embryo 
sac. Since local hyperplasia of the maternal structures 
appears to be the essential featu'e of the clevelopmen- 
tal course leading to collapse, the term somato-plastic 
sterility i.; here proposed I'or a type of seed failure 
believed t o  occur in rnatly plants. 

" A 

The r e ~ ~ o d u c t i v e  process in angiosperms may fail 
a t  any stage between fertilization and maturity of the 
seed. The early stages are of critical ilnportance f o r  
survival of the ovule in alfalfa. Although somato-
plastic sterility is not necessarily limited to this period, 
it is in young ovules that one would expect it  to  be 
manifested in silnplest form. The case is of interest, 
therefore, as affording a point of departure in defining 
the significant histological features and in discovering 
the cause of a rather ob;cuYe, although probably midc- 
spread, form of sterility in plants. 

The embryo sac in  the mature ovule of alfalfa is 
Tube Co~ltrol 1 -3 3 

Nicotinamide . . . . . . .  0 

Nicotinic acid . . . . . .  0 
Cozymase .......... 0 

Time ( in  sec.) . . . . . .  460 


I f  me consider the ratio of 


0.15 cc 0 0 
0 0.13 cc 0 
0 0 0.15 cc 

170 170 200 

the time of reduction 
control,,'nicotinamide, we find that the ratio decreases 
as the amount of nicotinaniicle in tlie rnediz~wz is in- 
creased until with cells gro~i-n in a ~nedium containing 

4 Ibid.,360-'73. 

surrounded by t ~ r o  integuments. The inner integu-
ment, r~h ich  is coml3osed of two layers of ce119, lies in  
direct contact with the embryo sac except a t  the chala- 
zal end where a few disintegrating cells, relnnants of 

1 Papers froin the Department of Genetics, hgricnl- 
tural Experiment Statioii, LTilive~sity of Tl'isconsiii Xo. 
248. The authors desire to express their appreciation for 
fillallcia1 aid from the Universitp Research Committee and 
for assistaliee from TVPA project i11 the Natural Sciences 
S o .  8649. 

2 Brink aiid Cooper, Proo. S a i .  Bcarl. Sci., 2 3 :  497-499, 
1938. 


