
344 BrSves communications- Brevi comunicazioni [EXPER1Et','TIA VOL. X 1/91 

a d d i t i o n  c o m p o u n d  of co l lagen .  A s e a r c h  of t he  l i t e r a t u r e  
s h o w e d  t h a t  t h e  u n i t  cei ls  of t h e  t w o  p a t t e r n s  ag reed  
closely w i t h  t h o s e  of s o d i u m  c a r b o n a t e  m o n o h y d r a t e  
(Na~COa, H20)  a n d  sod iun l  s e s q u i - c a r b o n a t e  (Na2CO 3, 
NaHCO~, 2HzO) r e s p e c t i v e l y L  Thus ,  i t  was  e s t a b l i s h e d  
t h a t  no  a d d i t i o n  c o m p o u n d s  were  fo rmed ,  b u t  t h a t  t h e  
p h e n o m e n o n  was  one  of o r i e n t e d  c ry s t a l l i z a t i on .  S imi-  
lar ly ,  b y  k e e p i n g  co l l agen  in a s o l u t i o n  of p o t a s s i n m  
h y d r o x i d e  exposed  to  air,  o r i e n t e d  c r y s t a l l i z a t i o n  of 
K H C O  3 ha s  b e e n  ach ieved .  

X-ray pattern of collagen in which Na2COa,H~O has crystallized 
with.its b-axis parallel to the fibre axis, taken with a rotation 
camera 3 cm radius with the fibre axis kept parallel to the 
axis of rotation of the camera, using CuKc¢ radiation. Photograph 

reduced by ~.~ in reproduction. 

T h e  s p e c i m e n s  c o n t a i n i n g  t h e  c rys t a l l i z ed  sa l t s  are  
e x t r e m e l y  s tab le ,  if k e p t  dry ,  a n d  t h e  x - r a y  p a t t e r n  is 
r e p r o d u c i b l e  e v e n  a f t e r  a m o n t h .  H o w e v e r ,  if t h e  speci-  
m e n  is d i p p e d  in d i s t i l l ed  w a t e r  for a few seconds  a n d  
t a k e n  ou t ,  t h e  sa l t  p a t t e r n  d i s appea r s .  

I f  co l lagen is k e p t  in  f r e sh ly  p r e p a r e d  s o d i u m  h y d r o -  
x ide  so lu t i on  in a ful l  we l l - s t oppe red  bo t t l e ,  t h e  a b o v e  
p h e n o m e n o n  was n o t  found ,  i n d i c a t i n g  t h a t  c a r b o n a t e  
p r o d u c e d  b y  c o n t a c t  w i t h  a i r  was  necessary .  So also, if 
t h e  co l lagen  f ibre  was  k e p t  in  a s t r o n g  so lu t i on  of s o d i u m  
c a r b o n a t e  in  wa te r ,  t he  sa l t  d id  n o t  e n t e r  a n d  c rys ta l l i ze  
in  t h e  col lagen.  H o w e v e r ,  if t h e  s o l u t i o n  was  m a d e  
a lka l ine  b y  a d d i n g  a sma l l  a m o u n t  of s o d i u m  h y d r o x i d e ,  
t h e n  t he  s p e c i m e n  on d r y i n g  c o n t a i n e d  o r i e n t e d  c r y s t a l s  
of s o d i u m  c a r b o n a t e .  In  fact ,  o r i e n t e d  c r y s t a l l i z a t i o n  of 
NaHCO~ a n d  N a ,  SO4 h a s  a lso b e e n  a c h i e v e d  b y  u s i n g  
a lka l ine  so lu t i ons  of t he se  sal ts .  

I t  h a s  n o t  ye t  b e e n  poss ib le  to  exp l a in  w h y  t h e  a lka l i  
is r equ i red .  I t  a p p a r e n t l y  he lps  b y  swel l ing  t h e  co l lagen  
a n d  t h u s  e n a b l i n g  t he  sa l t  to  ge t  in. An  i n t e r e s t i n g  fac t  
o b s e r v e d  w i t h  r e g a r d  to  t h e  va r i ous  sa l t s  w h i c h  c rys t a l -  
l ized in co l lagen  is t h a t  t h e  u n i t  cell d i m e n s i o n  a long  t h e  
f ibre  axis  a lways  h a d  a v a l u e  b e t w e e n  3.2 a n d  3.75 A or 
a m u l t i p l e  of th is .  

A ful ler  d i scuss ion  of t he  e x p e r i m e n t s  will be  p u b l i s h e d  
in t he  P r o c e e d i n g s  of t h e  I n d i a n  A c a d e m y  of Sciences .  

G. N. RAMACHANDRAN a n d  
G. K, AMBADY 

Department o/ Physics, University o /Madras ,  Madras 
25, March 28, 1955. 

Zusammen/assung 
W e n n  ges t r eck te  K o l l a g e n f a s e r n  in e ine r  a lka l i s chen  

L b s u n g  gewisser  a n o r g a n i s c h e r  Salze ge lassen  u n d  d a n n  
g e t r o c k n e t  werden ,  so k r i s t a l l i s i e r en  die Salze m i t  e ine r  
i h r e r  A c h s e n  in pa ra l l e l e r  O r i e n t i e r u n g  zur  Fa se r achse .  
Die Pe r iode  para l l e l  d ieser  Achse  l ieg t  zwischen  3,2 u n d  
3,75 A ode r  e i n e m  Vie l f achen  d ieser  W e r t e .  

1 R.W.G.WvcKOFF, Crystal Structures (Interscienee Publishers 
1951), Vol. II, Ch. X, p. 3. - Structure Reports, N.V.A. Oosthoek's 
Uitgevers Mij, Vol. 12, p. 2:lS (1949). 

The  Effect of V i t a m i n  B ~  on the C o e n z y m e  A Con-  
tent  of N o r m a l  S tra ins  of Escherichia coli t 

I n  a n  ear l ie r  i n v e s t i g a t i o n ,  t h e  a u t h o r  o b s e r v e d  t h a t  
t h e  a d d i t i o n  of v i t a m i n  BI~ to  c u l t u r e s  of " w i l d "  s t r a i n s  
of Escherichia coli c a u s e d  a n  i n h i b i t i o n  of t h e  s y n t h e s i s  
of free p a n t o t h e n i c  acid.  I t  was  t h e  a u t h o r ' s  o b j e c t  in 
t h e  p r e s e n t  r e p o r t  t o  i n v e s t i g a t e  w h e t h e r  t h e r e  is a n y  
r e l a t i o n s h i p  b e t w e e n  V i t a m i n  B,z a n d  c o e n z y m e  A in 
s u c h  s t r a i n s  of E. coIi as give a pos i t i ve  r e a c t i o n  in t h e  
a b o v e - m e n t i o n e d  respec t .  BOXER a n d  h is  c o w o r k e r s  2 
h a v e  p r e v i o u s l y  i n v e s t i g a t e d  t h e  r e l a t i o n  b e t w e e n  v i t a -  
m i n  B ~  a n d  c o e n z y m e  A in r a t  l ive r  cells. T h e y  f o u n d  
a de f in i t e  i n t e r r e l a t i o n s h i p ;  t h e  c o e n z y m e  A c o n t e n t  in  
t h e  l iver  cells of r a t s  on  a v i t a m i n  1 ~  de f i c i en t  d ie t  was  
c o n s i d e r a b l y  h i g h e r  t h a n  t h e  c o r r e s p o n d i n g  v a l n e  of 
r a t s  r ece iv ing  a d d i t i o n a l  v i t a m i n  B~2 in t h e  d ie t .  

I n  h i s  e x p e r i m e n t s ,  t h e  a u t h o r  a t  f i r s t  i so l a t ed  f rom 
n o r m a l  h u m a n  faeces some  s t r a i n s  of " w i l d "  E. coli a n d  
t e s t e d  t h e  ef fec t  of v i t a m i n  B12 on  t h e  p a n t o t h e n a t e  
s y n t h e s i s i n g  a b i l i t y  of t h e s e  s t r a in s .  T h e  m e t h o d s  used  
in t h e s e  e x p e r i m e n t s  a re  de sc r ibed  in a n  ea r l i e r  p a p e r  
(JXNNES3). T h e  a u t h o r  o n l y  mod i f i ed  t h e  c u l t u r e  
m e d i u m  used  in t h i s  w o r k  in t h e  fo l lowing  w a y :  t h e  
ear l ie r  m e d i u m  used  c o n t a i n e d  as source  of o rgan ic  
n i t r o g e n  seven  a m i n o  ac ids :  T r y p t o p h a n e ,  p ro l ine ,  
a rg in ine ,  h i s t i d ine ,  g lyc ine ,  g l u t a m i c  ac id  a n d  a s p a r a -  
gine.  I n s t e a d  of these ,  a so lu t ion  of v i t a m i n - f r e e  casa-  
m i n o  acids  (Difco) w i t h  a d d i t i o n  of t r y p t o p h a n e  a n d  
a s p a r a g i n e  was  used.  

T h e  c o m p o s i t i o n  of t h e  m e d i u m  was  as fo l lows:  
K ~ H P O  4, 10 g; KH2PO4, 4.5 g; s o d i u m  c i t r a t e  0-75 g; 
(NH4)2SO 4, 1-5 g; M g S O  4 - 7 H20,  0.15 g;  glucose,  15 g; 
1 -aspa rag ine ,  4 g; v i t a m i n - f r e e  c a s a m i n o  ac ids  (10% 
solu t ion) ,  30 m l ;  d l - t r y p t o p h a n e ,  100 rag;  d i s t i l l ed  
w a t e r  to  m a k e  1000 ml.  T h e  p H  was  a d j u s t e d  to  7.0. 

T h e  p r o c e d u r e  was  as  fo l lows:  i m m e d i a t e l y  a f t e r  t h e  
p r e l i m i n a r y  e x p e r i m e n t s  w h i c h  were  m e n t i o n e d  a b o v e ,  
s t r a i n s  whose  free p a n t o t h e n a t e  s y n t h e s i s  was  i n h i b i t e d  
b y  a d d e d  v i t a m i n  B12 were  c u l t i v a t e d  on  s t a b  aga r  
cu l t u r e s  a n d  k e p t  in  a r e f r ige ra to r .  On t h e  fo l lowing  day ,  
t h e  e f fec t  of  v i t a m i n  B ~  on t h e  c o e n z y m e  A c o n t e n t  of 
t h e s e  s t r a i n s  was  e x a m i n e d .  I t  was  n o t e d  t h a t  t h r e e  of 
t h e  s e v e n  i n v e s t i g a t e d  s t r a i n s  s h o w e d  de f in i t e  i n h i b i t i o n .  

F o r  t h e  a s s a y  of c o e n z y m e  A, t h e  s t r a i n  was  c u l t i v a t e d  
in t w o  2 l i t re  FLRLENMEYER bot t l es ,  w i t h  a n d  w i t h o u t  
a d d i t i o n  of v i t a m i n  B~2. T h e  s a m e  m e d i u m  as in  the  
p r e l i m i n a r y  e x p e r i m e n t  was  used.  T h e  g r o w t h  of t h e  
b a c t e r i a  was  n o t  in  a n y  w a y  a f fec ted  b y  t h e  a d d i t i o n  of 
v i t a m i n  B~2. Af t e r  24 h g r o w t h  t h e  cells were  h a r v e s t e d  
w i t h  a Sha rp le s s  s u p e r c e n t r i f u g e  a n d  d r i ed  in  a t h i n  
l aye r  o v e r  p h o s p h o r o u s  p e n t o x i d e  in a v a c u u m  exsic-  
ca to r .  I t  was  f o u n d  n e c e s s a r y  t h a t  t h e  c o n d i t i o n s  d u r i n g  
t h e  d r y i n g  p r o c e d u r e  were  a b s o l u t e l y  t h e  s a m e  for b o t h  
samples .  

E x a c t l y  100 m g  of d r i ed  b a c t e r i a  was  w e i g h ed  f rom 
e a c h  s a m p l e  a n d  s u s p e n d e d  in 3 m l  of wa te r .  B o t h  
s u s p e n s i o n s  were  t h a n  bo i t ed  in a gaseous  f l a m e  for  
e x a c t l y  t h e  s a m e  t i m e .  

A f t e r  c e n t r i f u g a t i o n ,  t h e  c o e n z y m e  A c o n t e n t  of the  
s u p e r n a t a n t s  was  d e t e r m i n e d  b y  t h e  m e t h o d  of LIPMANN 
a n d  KAPLAN ~. T h e  " t r a n s a c e t y l a s e  e n z y m e "  was  pre-  

1 This work has been aided by grants from Emil Aaltonen 
Foundation and Sigrid Juselius Stiftelse. 

G. F. BOXER, W. H. OT% and O. E. SHONe, Arch. Biochem. 
Biophys. g7,474 (1953). 

3 L. JXNNES, Ann. Acad. Sci. Fenn. Suppl. 61, 39 (I954); Expcr. 
10, al (t954). 

4 N. O. KAPLAN and F. LIPMANN, J. Biol. Chem. 174, 37 (1948). 
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p a r e d  f rom p igeon  l ivers .  T h e  o n l y  n o t e w o r t h y  mo-  
d i f i c a t i o n  was  t h a t  f rozen  l iver  pieces  were  p u l v e r i s e d  
before  a d d i t i o n  of cold  a c e t o n e  (JiiNNES*). 

T h e  " t r a n s a c e t y l a s e  e n z y m e "  p r e p a r e d  b y  t h e  a u t h o r  
was  ab l e  t o  a c e t y l a t e  a t  m o s t  65 % of s u l f a n i l a m i d e  in 
t h e  r e a c t i o n  m i x t u r e  w h e n  bo i l i ng  w a t e r  of y e a s t  or  r a t  
l ive r  was  used  as  s t a n d a r d .  

T h e  a u t h o r  h a d  no  pos s i b i l i t y  t o  o p e r a t e  w i t h  com-  
merc i a l  c o e n z y m e  A s t a n d a r d s .  T h e  fo l lowing  resu l t s  
were  o b t a i n e d  in  t h e s e  assays .  

Ef fec t  of v i t a m i n  B ~  on t h e  p a n t o t h e n a t e  s y n t h e s i s i n g  
a b i l i t y  of E. coli s t r a i n  No. 1. 

Vitamin B12 per Synthcsised pantothenic acid 
nfl of medium per ml of medium 

0-0 y 0.09 y 
0-3 y 0.04 y 

T h e  e f fec t  of v i t a m i n  B,2 on  t he  p a n t o t h e n a t e  s y n t h e s i s -  
ing a b i l i t y  of t h i s  s t r a i n  was  v e r y  clear .  

A s s a y  of e o e n z y m e  A c o n t e n t  of cells of t h i s  s t r a i n  
gave  t h e  fo l lowing  r e su l t s :  

VitaminBli 
per ml of 
medium 

f 0.07 
0.3 7 

Sulfonamide acetylation readings 
with Beekmanu Photometer 

Wavelength 545 m,u 

Coenzyme A in 
Lipmann units per 

g of dry bacteria 

Blank 
test 

0,90 

~ g  

0.36 

Readings with boiling 
water from the bacteria 

ml 

0"05 I 0"l 10'3 

0.71 0.59 0.39 
0.71 0,60 0.42 

unit 

285 
300 

I n  t h i s  e x p e r i m e n t ,  t h e  a c e t y l a t i o n  r e a d i n g s  were  
a l m o s t  t h e  s a m e  a n d  no  n o t a b l e  d i f fe rence  in t h e  a m o u n t s  
of c o e n z y m e  A in b a c t e r i a  c u l t i v a t e d  w i t h  a n d  w i t h o u t  
v i t a m i n  B, ,  cou ld  be  d e t e c t e d .  

A l a rge r  a d d i t i o n  of v i t a m i n  B1, h a d  no  ef fec t  in t h i s  
r e s p e c t  : 

Vitamin B1, per Coenzyme A in Lipmann 
ml of medimn units per g of dry bacteria 

0"0 y 290 
1-0 y .280 

T h e  a u t h o r  a lso i so la t ed  s t r a i n  No. 2 of E.  coli, w h i c h  
h a d  t h e  fo l lowing  p r o p e r t i e s :  

Vitamin B12 per Synthesised pantothenic 
ml of medium acid per ml of medium 

0-0 y 0.06 y 
0.3 y %02 y 

1 L. J~NNES, Ann. Aead, Sci, Fenn, Suppl, 6l, 39 (1954) ; Exper. 
lO, 31 (I954). 

T h e  c o r r e s p o n d i n g  va lues  for  c o e n z y m e  A were :  

Vitamin Bl=per Coenzyme A in Lipmann units 
ml of medimn per g of dry weight 

0.0 y 305 
0.3 y 310 

A c c o r d i n g  t o  t h e s e  e x p e r i m e n t s ,  t h e  ef fec t  of v i t a m i n  
B , ,  c o n c e r n s  o n l y  t h e  s y n t h e s i s  of t h e  a m o u n t  of p a n t o -  
t h e n i c  ac id  w h i c h  is l i b e r a t e d  b y  t h e  ceils t o  t h e  m e d i u m .  
I t  a p p e a r s  p r o b a b l e  t h a t  t h e  b a c t e r i a l  cells s a t i s fy  t h e i r  
o w n  n e e d  of p a n t o t h e n i c  ac id  for  t h e  s y n t h e s i s  of 
c o e n z y m e  A. T h e  c u l t i v a t i o n  t i m e  in m y  e x p e r i m e n t s ,  
howeve r ,  was  sho r t ,  o n l y  24 h, a n d  d a t a  c o n c e r n i n g  
e x p e r i m e n t s  w i t h  a l o n g e r  c u l t i v a t i o n  t i m e  are  n o t  
ava i l ab le .  T h e  g r o w t h  of t h e  cells was  u n a f f e c t e d  b y  t he  
a d d i t i o n  of v i t a m i n  B12. T h e  o b s e r v a t i o n  of MAAS 1 t h a t  
t h e r e  ex i s t s  in  E.  coli a n  e n z y m e  w h i c h  is c a p a b l e  of 
s y n t h e s i s i n g  p a n t o t h e n i c  ac id  f r o m  f l -a lanine  a n d  
p a n t o i c  ac id  a n d  is n o t  d e p e n d e n t  o n  c o e n z y m e  A, is n o t  
in d i s a g r e e m e n t  w i t h  m y  resu l t s .  

SAXENA, GHOTEK, a n d  AGARWALO ~ n o t e d  in 1954 t h a t  
v i t a m i n  B,2 causes  a s im i l a r  e f fec t  on  t h e  s y n t h e s i s  of 
t h i a m i n e  in t h e  m e t a b o l i s m  of E. coll. These  ef fec ts  h a v e  
as ye t  no  e x p l a n a t i o n  a n d  t h e r e f o r e  de se rve  f u r t h e r  
i n v e s t i g a t i o n .  

J.  J ~i, NNES 

Department  o[ ~VIedical Chemistry,  Universi ty  o/ 
Helsinki ,  Apr i l  d, 1955. 

Zusammen las sung  

A u f  v i t a m i n f f e i e n  N A h r b 6 d e n  w u r d e n  Escherichia- 
Co l i -S t~mme  k u l t i v i e r t ,  die be i  Z u s a t z  y o n  V i t a m i n  BI,  
e inen  d e n t l i c h e n  R i i c k g a n g  de r  A b g a b e  y o n  P a n t o t h e n -  
s&ure in da s  N g h r m e d i u m  ze ig ten .  

Die B e s t i m m u n g  des  C o e n z y m - A - G e h a l t e s  der  B a k -  
t e r i e n  i s t  m i t t e l s  de r  M e t h o d e  v o n  KAPLAN u n d  LIPMANN 
d u r c h g e f i i h r t  worden .  E s  e r g a b  s ich,  da s s  ke ine  g r6sse ren  
S c h w a n k u n g e n  des C o e n z y m - A - G e h a l t e s  de r  B a k t e r i e n  
v o r k a m e n ,  obg le i ch  de r  G e h a l t  a n  f re ie r  P a n t o t h e n s ~ . u r e  
in  de r  N~ihrf l i iss igkei t  d e u t l i c h  a b n a h m .  

1 W. K. 3,[AAS, J. Biol. Chem. 198, 23 (1952). 
K. C. SAXENA, S. GtIOTEK, and S. C. AGP.AWALO, Exper. 10, 

488 (1954). 

Ether Soluble Pigments in Interglacial Gyttja 

I t  h a s  b e e n  d e m o n s t r a t e d  t h a t  c e r t a i n  c i r c u m s t a n c e s  
m a y  f a v o u r  t h e  p r e s e r v a t i o n  of p l a n t  p i g m e n t s .  T h u s  
TREIBS* iden t i f i ed  a ser ies  of c h l o r o p h y l l -  a n d  h a e m i n -  
d e r i v a t e s  in  mesozo ic  oi l -s la te ,  coals  e tc .  ; F o x  el al. '~ 
s h o w e d  t h a t  c a r o t e n o i d s  were  p r e s e n t  in  m a r i n e  sedi-  
m e n t s  8000 yea r s  old. R e c e n t l y  VALLENTYNE 3 desc r ibed  
t h r e e  c h l o r o p h y l l  d e g r a d a t i o n  p r o d u c t s  f r o m  f resh-  
w a t e r  s e d i m e n t s  aged  u p  to  11,000 y e a r s  f r o m  C a n a d i a n  
lakes .  

1 A. TREXBS, Liebigs Ann. 509, 103 (193.t) ; 510,42 (193.1) ; 517, 172 
(1935); 520, 144 (1935). 

'-' D. L. Fox, D. M. UPUEG~(AVV, and D. G. NOVELLL Arch. Bio- 
chem. 6, I (1944). 

a j .  R. VALLENTVNE, Canad. J. Bot. 33 (1955) (in tile press). 


