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I n  p rac t i ce  t he  two  r eac t ions  p r o d u c e d  two  d i f fe ren t  
p roduc t s .  

F r o m  I a  a f lavone  m.p.  138-139 ° ( I I I )  ( F o u n d :  C, 78.10; 
H, 5.61. Calcd. for CtgHa~O3: C, 78.06; H,  5.52) f rom I 
a d i f f e ren t  f l avone  m.p.  222-223.5 ° (IV) ( F o u n d  : C, 78.15 ; 
H,  5.29. Calcd. for C19H1~O3: C, 78.06; H,  5.52) were  
isolated.  

These  resu l t s  m u s t  be  ascr ibed  to  t h e  f o r m a t i o n  of two  
d i f fe ren t  i n t e r m e d i a t e  f l-diketones.  As t he  B a k e r - V e n k a -  
t a r a m a n  r e a r r a n g e m e n t  p r o d u c t  was  yellow, i t  m i g h t  be  
fo rmula t ed ,  accord ing  to  a n  o b s e r v a t i o n  of OLLIS a n d  
WEIGHTS, as  r o - b e n z o y l - 2 - h y d r o x y - 3 - p r o p i o n y l - a c e t o -  
p h e n o n e  (II).  C o n s e q u e n t l y  i t  m a y  be  in fe r red  t h a t  I I I  is 
6 -me thy l -8 -p rop iony l - f l avone  a n d  I V  t he  c o r r e s p o n d i n g  
isomer,  3, 6 -d ime thy l -8 -ace ty l - f l avone .  These  a s s i g n m e n t s  
were p r o v e d  b y  a lka l ine  hydro lys i s  of I I I  a n d  IV,  w h i c h  
gave  3 -prop iony l  a n d  3-ace ty l -5 -methy l - sa l i cy l ic  acids 
respec t ive ly ,  as well  as aee to  a n d  p r op i ophenone ,  cha rac -  
t e r i zed  as 2 , 4 - d i n i t r o p h e n y l - h y d r a z o n e s .  T he  s t r u c t u r e s  

of t he  two sal icylic acid de r i va t i ve s  were con f i rmed  b y  
c o m p a r i n g  t h e m  w i t h  a u t h e n t i c  samples .  The  f o r m a t i o n  of 
two  d i f fe ren t  f l avones  there fore ,  depends  on  t h e  exper i -  
m e n t a l  condi t ions ,  i.e. on  t h e  d i f fe ren t  t e m p e r a t u r e s .  
A t  90 °, in  t h e  B a k e r - V e n k a t a r a m a n  r e a r r a n g e m e n t ,  t h e  
m i g r a t i n g  benzoy l  g roup  is d i r ec t ed  to  t h e  a - c a r b o n  a t o m  
of t h e  ace ty l  c h a i n ;  a t  180-190 °, in  t h e  K o s t a n e c k i -  
R o b i n s o n  acy la t ion ,  t he  s ame  g roup  is d i r ec ted  to t he  
e - c a r b o n  a t o m  of t he  p r o p i o n y l  cha in .  

Riassunto.  Si r i f e r i s c e  su l  d i v e r s o  c o m p o r t a m e n t o  
de l  2 - p r o p i o n i l - 4 - m e t i l - 6 - a c e t i l f e n o l o  n e l l a  a c i l a z i o n e  
s e c o n d o  K o s t a n e c k i - R o b i n s o n  e n e l l a  t r a s p o s i z i o n e  d i  
B a k e r - V e n k a t a r a m a n .  
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Breathing  Fluid 

F o e t u s e s  of m a m m a l s ,  i nc lud ing  h u m a n  foetuses ,  
' b r e a t h e '  a m n i o t i c  fluid~,~. N e w b o r n  m a m m a l s  m a y  sur-  
v ive  comple t e  s u b m e r s i o n  for  cons ide rab le  per iods  of 
t ime,  d e p e n d e n t  u p o n  t h e i r  s tage  of d e v e l o p m e n t .  Signs  
of life h a v e  been  obse rved  in pupp i e s  u p  to  54 ra in  a f t e r  
s u b m e r s i o n  in w a t e r  3. Y o u n g  r a t s  h a v e  been  r e p o r t e d  to 
c o n t i n u e  m a k i n g  r e s p i r a t o r y  m o v e m e n t s  for more  t h a n  
40 ra in  when ,  s h o r t l y  a f t e r  b i r t h ,  t h e y  were s u b m e r g e d  in  
w a t e r  a t  37 ° C 4. Th i s  to l e rance  to  a s p h y x i a  of t he  n e w b o r n ,  
however ,  d imin i shes  r a p i d l y  w i t h  age. 

I t  h a s  now b e e n  found  t h a t  a d u l t  m a m m a l s  s u b m e r g e d  
in a sa l t  so lu t ion  m a y  b r e a t h e  f luid for  more  t h a n  2 h 
p r o v i d e d  t h e y  o b t a i n  e n o u g h  oxygen .  

E x p e r i m e n t s  were done  on  a d u l t  w h i t e  mice.  I n  controls ,  
all  r e s p i r a t o r y  m o v e m e n t s  ceased  a p p r o x i m a t e l y  1 ra in  
a f t e r  s u b m e r s i o n  in sa l ine  5 a t  25°C. A n i m a l s  d r o w n e d  in 
600 m l  of sal ine c o n t a i n i n g  0 . 1 %  of h y d r o g e n  pe rox ide  
l ived f rom 3 to 5 t imes  as long. U n a n e s t h e t i z e d  mice sub-  
m e r g e d  in  1500 ml  of sal ine a t  25 ° C wh ich  h a d  been  sa tu -  
r a t e d  w i t h  o x y g e n  a t  8 a t m o s p h e r e s  pressure  abso lu t e  
(8 a ta )  in  a specia l ly  c o n s t r u c t e d  t r a n s p a r e n t  t a n k ,  con-  
t i n u e d  b r e a t h i n g  f lu id  for per iods  l a s t ing  u p  to  40 min .  
Mice a n e s t h e t i z e d  w i t h  p e n t o t h a l  l ived u p  to  2 h a n d  25 
ra in  a f t e r  s u b m e r s i o n  in 1500 ml  of sa l ine  which ,  a f t e r  
equ i l ib ra t ion ,  in i t i a l ly  c o n t a i n e d  a p p r o x i m a t e l y  as m u c h  
o x y g e n  as a m b i e n t  a i r  a t  sea  level  6. 

These  e x p e r i m e n t s  c lear ly  d e m o n s t r a t e  the  p o t e n t i a l  
b iological  a d a p t a b i l i t y  of a d u l t  m a m m a l s  to  a m a r i n e  
e n v i r o n m e n t  such  as p r ev ious ly  ex i s ted  d u r i n g  on togene -  
sis a n d  phylogenes i s .  

Zusammen[assung.  A u s g e w a c h s e n e  weisse L a b o r a t o -  
r iumsm/ iuse  a t m e n  u n t e r g e t a u c h t  in  600 ml  e iner  i so ton i -  
s chen  Salz l6sung bei  25°C 3 bis  5 m a l  llinger, w e n n  de r  
Fl i i ss igkei t  0 , 1% "vVasserstoffperoxyd zugese tz t  wird.  I n  
1500 ml  e iner  i so ton i schen  SalzlSsung,  die be i  e i n e m  
S a u e r s t o f f d r u c k  y o n  8 a t i i  (25°C) e q u i l i b r i e r t  w u r d e ,  
k 6 n n e n  sic f iber 2 h lang  Fl i i ss igkei t  ~ a t m e n , .  
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Free A m i n o  Acid Pool  in Strains  of Shigellae 
The  ex i s tence  of a n  i n t e r n a l  a m i n o  acid pool  in  b a c t e r i a  

has  been  s h o w n  b y  severa l  i nves t i ga to r s  l-a0. MIZONO 
et  al.  4 f i r s t  showed  t h e  p resence  of free a m i n o  acids w i t h i n  
t he  cells of d y s e n t e r y  bacill i .  I n  t h e  s tud ies  on  the  m e t a -  
bol ic  ac t iv i t i e s  of m e m b e r s  of the  genus  Shigella n, a 
n u m b e r  of a m i n o  acids were n o t e d  in t h e  free a m i n o  acid 
pool  of t h r ee  s t r a i n s  of d y s e n t e r y  bacilli .  T he  com pos i t i on  
of the  'pool '  of these  s t r a i n s  g rown  in d i f f e ren t  m e d i a  is 
r e p o r t e d  in th i s  c o m m u n i c a t i o n .  

The  s t r a i n s  used  were Sh. flexneri 2a (NCTC 8519), 
Sh. flexneri la (NCTC 8516), a n d  Sh. dysenteriae 6 (NCTC 
6342) a n d  were  chosen  because  of t h e i r  d i f fe ren t  n u t r i -  
t i o n a l  c h a r a c t e r s  n .  The  m i n i m a l  m e d i u m  in  w h i c h  t he  

s t r a i n  of Sh. flexneri 2a showed  p r o m p t  g r o w t h  was  a 
chemica l ly  def ined  basa l  m e d i u m  12 s u p p l e m e n t e d  w i t h  

1 E. F. GALE, J. gen. Microbiol. 1, 53 (1947). 
E. F. GALE, Symp. Soc. exp. Biol. 8, 242 (1954). 

a E. S. TAYLOR, J. gen. Mierobiol. 1, 86 (1947). 
4 D. MlzuNo, T. OTSU, and S. KOSAKA, Jap. Med. J. 4, 291 (1951). 
5 A. MARKOVITZ and H. P. KLEIN, J. Bacteriol. 70, 649 (1955). 

R. J. BRITTEN, R. B. ROBERTS, and E. F. FRENCh, Proc. Natl. 
Acad. Sci. (U.S.) 41, 863 (1955). 

7 j .  MANDELSTAM, Biochem. J. 64, 55 P (1956). 
8 j .  MANDELSTAM, Int. Rev. Cytology 5, 51 (1956). 
9 j .  MANDELSTAM, Biocheln. J. 69, 103 (1958). 

10 R. HANCOCK, Biochim. biophys. Acta 28, 402 (1958). 
n R. SEN, Ph.D.  Thesis, University of London (1959). 
1~ R. SE~¢, Nature 18 G 267 (1960). 



15. II. 1962 Brevi comunicazioni - Brief Reports 69 

a m m o n i u m  chlor ide  (1%) as the  sole n i t r ogen  source;  i t  
was also able  to  grow w i t h  a n y  of t he  19 a m i n o  acids 
p re sen t  s ingly  11A3. The  s t r a i n  of Sh. /lexneri la showed 
slow g r o w t h  w i t h  a m m o n i u m  chlor ide  a n d  was able  to  
grow w i t h  severa l  a m i n o  acids  p r e s e n t  s ingly  in t he  
med ium,  t h e  e x c e p t i o n s  be ing  serine,  prot ine ,  ty ros ine ,  
a n d  isoleucine.  P r o m p t  a n d  l u x u r i a n t  g r o w t h  was  ob-  
t a ined  w i t h  D L - g l u t a m i c  acid,  0 .01M.  T he  s t r a i n  of 
Sh. dysenteriae 6 was u n a b l e  to  grow in t he  basa l  m e d i u m  
wi th  a m m o n i u m  chlor ide  or  single a m i n o  acids  as t he  
n i t r ogen  source  a n d  for  i t s  g r o w t h  a m i x t u r e  of t h r ee  
a m i n o  acids,  D L - g l u t a m i c  acid,  D L - m e t h i o n i n e  a n d  DL- 
t r y p t o p h a n  (each 0 .01M) ,  was  requi red .  

T h e  free a m i n o  acid pool  was  a n a l y s e d  a f t e r  g r o w t h  in  
t h e  fo l lowing m e d i a :  (a) al l  t h r e e  s t r a i n s  on  1.8% n u t r i e n t  
aga r  (New Zea land) l* ;  (b) al l  t h r e e  s t r a i n s  in  t h e  b a s a l  
m e d i u m  c o n t a i n i n g  ac id  h y d r o l y s e d  case in  (1%) supple-  
m e n t e d  w i t h  D L - t r y p t o p h a n  0.011V/ a n d  L-cys t ine ,  
0 . 0 0 0 5 M ;  (c) s t r a i n  8519 in  t h e  b a s a l  m e d i u m  c o n t a i n i n g  
a m m o n i u m  chlor ide  (1%) ;  (d) s t r a i n  8516 in t he  basa l  
m e d i u m  c o n t a i n i n g  D L - g l u t a m i c  acid,  0.01~I; a n d  (e) 
s t r a in  6342 in  t h e  basa l  m e d i u m  c o n t a i n i n g  D L - g l u t a m i c  
acid, D L - m e t h i o n i n e ,  D L - t r y p t o p h a n  (each 0 .01M)  a n d  
L-cys t ine ,  0.0005 M.  

Af t e r  o v e r n i g h t  ( a b o u t  18 h) aerobic  g r o w t h  a t  37°C, 
t he  ceils were h a r v e s t e d  a n d  w a s h e d  once w i t h  cold double -  
dis t i l led w a t e r  a n d  s u s p e n d e d  in  double -d i s t i l l ed  w a t e r  to  
c o n t a i n  b e t w e e n  20-30  m g  d r y  we igh t  of b a c t e r i a  pe r  ml.  
The  free a m i n o  acid pool  was  p r e s e n t  in t he  s u p e r n a t a n t  
o b t a i n e d  a f t e r  bo i l ing  t h e  cell suspens ion  a t  100°C for 
10 min  x , cool ing  t he  suspens ion  a n d  c e n t r i f u g i n g  a t  
3000 r .p .m.  T h e  s u p e r n a t a n t  was  e v a p o r a t e d  to  d r ynes s  
on  a w a t e r  b a t h  a n d  t he  res idue  was d i sso lved  in doub le -  
d is t i l led  w a t e r  us ing  o n e - t e n t h  of t h e  v o l u m e  of  t h e  
or ig ina l  s n p e r n a t a n t .  T h e  a m i n o  acids  were  d e t e c t e d  b y  
one -d imens iona l  p a p e r  c h r o m a t o g r a p h y 4 . L  K n o w n  a m i n o  
acids were  used  as  m a r k e r s  to  d e t e r m i n e  t he  pos i t ions  of 
t he  f r ac t ions  '6 and ,  in r ecord ing  t h e  resul ts ,  fol lowing 
MANDELSTAM 9, t he  f r ac t ions  were  p laced  w i t h i n  q u o t a t i o n s  
marks .  

The  compos i t i on  of t h e  free a m i n o  acid pool  of the  t h r e e  
s t r a in s  of shigel la  g rown  in  d i f fe ren t  m e d i a  is s h o w n  in  t h e  
Table .  MlzvNo e t  al. ~ found  a m i n o  acids  spo ts  o t h e r  t h a n  
g lu tamic ,  a spa r t i c  a n d  a l an ine  to  be  negl ig ible  in  the  
s t r a in s  of Sh,/ lexneri  a n d  Sh. sonnei e x a m i n e d  b y  t h e m .  
However ,  in  t he  p r e s e n t  s tudy ,  a n u m b e r  of a m i n o  acids 
were n o t e d  in t h e  i n t e r n a l  a m i n o  acid pool  of t he  shigel la  
s t ra ins .  T h e  compos i t i on  of t h e  'pool '  va r i ed  w i t h  d i f fe rent  
m e d i a  in  w h i c h  t h e  ceils were grown,  b u t  q u a l i t a t i v e  
di f ferences  could  n o t  be  n o t e d  in t he  compos i t i on  of t he  
'pool '  of t he  t h r e e  n u t r i t i o n a l l y  d i f fer ing s t r a i n s  g rown on 
t he  same  m e d i u m .  Only  s l ight  d i f ferences  were seen in 
c o m p a r i n g  t h e  'pool '  of the  s t r a i n s  g rown  on the i r  respec- 
t ive  m i n i m a l  m e d i a  w i t h  t he  'pool '  w h e n  g rown  in case in  
h y d r o l y s a t e  m e d i u m .  F o r  s t r a i n  8519, w i t h  t he  excep t ion  
of prot ine ,  t h e  'pool '  of t h e  cells f rom b o t h  m e d i a  was 

Composition of the free amino acid pool of Shigellae grown in different 
media (Cells were obtained after overnight growth at 37°C) 

Medium of growth Strain Amino acid fractions 

* 

~ ~. ~ ~ < 

Nutrient agar 8519 + + + + + + 
8516 + + + + + + 
6342 + + + + + + 

Casein hydrolysate 8519 - -  + - -  4- + + 
8516 - -  + - -  + + + 
6342 - -  ~ - -  + + + 

Ammonium chloride 8519 - -  + P + + + 
Glutamie acid 8516 ~- + - -  + + 4- 
GMTC 6342 - -  + + + + + 

+ Prominent spot in chromatogram ; ~ Faint spot in ehromatogram ; 
- -  Not seen in ehromatogram; P Proline present; GMTC Medium 

containing glutamic acid, methionine, tryptophan and eystine. 

s imilar .  S t r a in  6342, growing  in t he  basa l  m e d i u m  
s u p p l e m e n t e d  w i th  four  a m i n o  acids,  showed  a n  a d d i t i o n a l  
' t y ros ine '  f ract ion,  There  were no  q u a l i t a t i v e  d i f fe rences  
in  t he  'pools '  of s t r a in  8516 g rown in t h e  basa l  m e d i u m  
s u p p l e m e n t e d  w i th  g lu t amic  acid a n d  g rown  in  case in  
h y d r o l y s a t e  m e d i u m  1~ 

Zusammen/assung. Die Z u s a m m e n s e t z u n g  des (, Sa tzes~ 
(pool) t reier  Aminos~iuren in dre i  in  i h r e m  S tof fwechse l  
versch iedene  A r t e n  yon  Shigella,  Sh. /lexneri 2a, Sh. flex- 
neri la u n d  Sh. dysenteriae 6, die in  v e r s c h i e d e n e n  Med ien  
wuchsen ,  wurde  un t e r such t .  X.V~ihrend MizuNo e t  al. 4 den  
Sa tz  yon  Aminos i iuren  ausse r  Glutaminsfi~ure, A s p a r a g i n  
u n d  Alan in  in den  von  i h n e n  u n t e r s u c h t e n  S h i g e l l a a r t e n  
ffir unwich t ig  hie l ten,  wurde  in unse re r  U n t e r s u c h u n g  in  
d e m  A n s a t z  freier  A m i n o s ~ u r e n  de r  S h i g e l l a a r t e n  e ine  
A n z a h l  yon  ande ren  AminosAuren  c h a r a k t e r i s t i s c h  ge- 
funden .  Die Z u s a m m e n s e t z u n g  des  ~Aminos~uresatzes)~ 
wa r  bei den  ve r sch iedenen  Medien,  in d e n e n  die Zel len  
wuchsen,  un te r sch ied l i ch ;  doch  k o n n t e n  q u a l i t a t i v e  
Un te r sch i ede  bei den  drei  Spezies, die im se lben  M e d i u m  
wuchsen,  n i ch t  fes tges te l l t  werden.  
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Trans loca t ion  of Labeled Photosynthate  f r o m  the 
B l o o m  N o d e  Leaf to the Fruit  of P i s u m  s a t i v u m  i 

Introduction. T h e  specif ic i ty  of t r a n s l o c a t i o n  in Pisum 
sativum of phospho rus -32  f rom t he  leaf, in  whose  axi l  
the  pod  is borne ,  to  t h a t  pod  ha s  been  es tab l i shed .  U p  to  
90 % of t h e  p h o s p h o r u s - 3 2  t r a n s l o c a t e d  f rom the  leaf to  
wh ich  t h e  p h o s p h o r u s - 3 2  is in i t i a l ly  appl ied  was found  
in t h e  pod  a t  t he  same  node  L The  p r inc ipa l  ob jec t ive  of 

t h e  p r e sen t  s t u d y  was to  l ea rn  w h e t h e r  t he  s a m e  specifi-  
c i ty  exis ts  for c a r b o n  c o m p o u n d s  as ex is t s  for p h o s p h o r u s .  

Materials and Methods. P l a n t s  of Pisum sativurn L. var .  
A l a s k a  were g rown  in  a con t ro l led  e n v i r o n m e n t  r o o m  
h a v i n g  a 75°F  l igh t  per iod (12 h) fol lowed b y  a 6 5 ° F  

1 Papcr No. 4455, Scientific Journal Series, Minnes)ta Agricultural 
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