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If the  p ro te in  p a r t  of the  v i rus  appears  i n i t i a l l y  in the  cells in the  form of soluble an t igens ,  
w i th  low molecu la r  we igh t  and  w i t h o u t  r ibonucle ic  acid, the  l a t t e r  m u s t  be syn thes i sed  independen t ly .  
One is t hus  led to imag ine  t h a t  the  m a t u r a t i o n  of the  virus,  t h a t  is the  acqu is i t ion  of i ts  infec t ious  
proper t ies ,  m u s t  resu l t  f rom the  final un ion  of the  r ibonucle ic  acid thus  syn thes i sed  w i t h  the  soluble 
an t igens  to  form a huge  e longa ted  par t ic le ,  which is the  only  s t a t e  of the  cons t i t uen t s  of the  v i r u s  
in which i n f e c t i v i t y  is d i sp layed .  
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A rapid colorimetric distinction between 
91ucosamine and 9alactosamine 

Pub l i shed  me thods  for d i s t i ngu i s h ing  be tween  g lucosamine  and galactosaxnine in snlall  quan t i -  
t ies  depend  on the i r  separa t ion ,  or the  sepa ra t ion  of subs tances  der ived  Iron1 them,  by  pape r  or 
co lumn c h r o m a t o g r a p h y  t-4. Bora te  depresses colour fo rmat ion  in the  well k n o w n  color imet r ic  
e s t i m a t i o n  of ELSON AND MORGAN 5,6. Under the  cond i t ions  to  be descr ibed th i s  depress ion is of the  
order of 5 ° % for ga l ac to samine  and 75 3o for g lucosamine.  If therefore  in the  rou t ine  d e t e r m i n a t i o n  
of amino  sugars  by  the  ELSON AND MORGAN me thod  a second set  of samples  of double  the  an l ino  
sugar  con ten t  is hea ted  wi th  bora te  in add i t ion  to the  usual  r eagen t s  the  sugars  can be d i s t ingu i shed  
(using double  the  vo lume of amino  sugar  sample  wi th  bora te  avo ids  undue  spread of colour in tens i ty) .  
If  g a l a c t o s a m i n e  alone is p resen t  the  colour i n t e n s i t y  in the  two  sets  af ter  d e v e l o p m e n t  wil l  be 
a b o u t  the  same, if g lucosamine  alone is p resen t  the  i n t e n s i t y  in the  bora te  set  will  be abou t  half  
t h a t  in the  first set. If  m i x t u r e s  are p resen t  i n t e r m e d i a t e  va lues  wil l  be obta ined .  

Al iquots  con t a in ing  2 - 8 / / g  amino  sugar  N are made  to a final vo lume of I or 2 ml in tubes  
ca l ib ra t ed  a t  i o  ml and  m a tc he d  for use in a photoe lec t r ic  color imeter .  A second set  is p repared  
in which the  vo lume of each sample  is double  t h a t  in the  first and  the  final wflume is the  same as 
in the  first set. Two sets of s t a n d a r d s  of g lucosamine  and ga lac tosamine ,  the  second con t a in ing  
double  the  a m o u n t s  in the  first are also set  up toge the r  with two blanks .  L ml of bora te  solut ion 
(3.2 g Na2BaO :. r o H 2 0  in 1oo nil water)  is added  to the  samples  and  s t a n d a r d s  of doubled  concen- 
t r a t i on  and to a b lank,  t ml  of wa te r  is added  to the o ther  set. To all tubes  i 1111 of ace ty l ace tone  
solu t ion  (I vol. red is t i l l ed  ace ty lace tone  in 25 vols. 1.5 N Na2COa) is added  and the  con ten t s  of the  
tubes  well mixed.  The tubes  are closed wi th  glass balls, hea ted  for 7 rain in a boi l ing wa te r  ba th  
and cooled in cold water .  E t h a n o l  is added  to the  tubes  to br ing the  t o t a l  vo lume  to  IO ml and is 
followed by  the  add i t i on  of I ml  of Ehr l ich  r eagen t  (i.O g purif ied p - d i n l e t h y l a m i n o b e n z a h l e h y d e  
in 3 ° ml  cone. HCI and 3 ° ml e thanol) .  The con ten t s  of the tubes  are mixed  by  thorough  shak i ng  
in an i nxe r t ed  posi t ion.  After  d e v e l o p m e n t  (3o--45 mins) the col(mr in tens i t i e s  are read  in  a su i t ab le  
eo lor in le ter  us ing  a filter wi th  a n l a x i m u m  t r ansmis s ion  in the  region of 52o 54 ° nl H. There shouhl  
be l i t t le  difference be tween  the  values  for the  two sets  of ga l ac to samine  s t a n d a r d s  while  the  glucos- 
amine  s t a n d a r d s  t h a t  have  been hea ted  in the  presence of 1)orate should give read ings  abou t  half  
of those in the  control  set. The effect of l)~)rate is r a the r  var iab le  and  it  is therefore  adv i sab le  to  
include both sets of s tandards .  In  t e rms  of colour p roduced / t tg  N the  colour i n t e n s i t y  in the  presence 
of bora te  has been found to v a r y  be tween  24 and 3 ° % ()f the  control  (glucosamine) and  be tween 
5 ° and 65 % of the  control  (galactosamine) .  The compos i t ion  of m i x t u r e s  of the  two anl ino sugars  
can be e s t i m a t e d  wi th  an accuracv  of abou t  5 %. If  values  for the  colour p roduced  in the  presence 
of bora te  ~s a % of t h a t  produced" in i ts  absence are ca lcu la ted  for known  m i x t u r e s  i t  will  be found 
t h a t  the  results ,  if p lo t t ed  aga ins t  the  composi t ion ,  wil l  fall on a s t r a i g h t  l ine jo in ing  the  va lues  
for g lucosamine  aud ga lac tosamine .  The me thod  gave  sa t i s f ac to ry  resul ts  when appl ied  to hydro ly -  
sa tes  of known m i x t u r e s  of ch i t in  and  chondro i t in  su lphate .  

The add i t i on  of bora te  has  l i t t l e  or no effect on the  form of the  absorp t ion  curve  of the  coloured 
complex  f inal ly produced  in the  react ion.  The l inal  pH  of the  so lu t ions  before hea t i ng  is also unaffected 
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by the  borate .  The reac t ion  is obv ious ly  not as s a t i s f ac to ry  as o ther  me thods  which depend on the 
i so la t ion  of the  amino  sugar  or on the  iden t i f i ca t ion  of a de r iva t ive ,  for i t  m a y  prove  to give mis lead ing  
resul ts  if o the r  amino  sugars  are present .  For q u a l i t a t i v e  anti rough q u a n t i t a t i v e  gu idance  i t  has  
however  p roved  very  useful. 
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Inosine phosphates in muscle" 

R a b b i t s  were ki l led  by decap i t a t ion ,  qu ick ly  skinned,  eviscera ted ,  and  packed  in ice for ten 
m i n u t e s ;  then  the i r  muscles  were removed,  minced  in a precooled m e a t  mincer,  and  suspended on 
5 o %  methanol ,  IOO nil be ing  used for ioo g. After  p u t t i n g  the  suspens ion  th rough  the  colloid mill  
250 ml abso lu te  m e t h a n o l  were added,  and  the  suspension was pressed out  th rough  musl in  and 
clarif ied in the  Sharples  centr i fuge.  On add i t ion  of Zn a p rec ip i t a t e  was formed which, i l l umina ted  
by  near  UV, showed a b r i l l i an t  blue fluorescence. The subs tance  responsible  for th i s  fluorescence 
could also be p r ec ip i t a t e d  as a s t rong ly  f luorescent  Ca-complex.  In  the  absence of sa l t s  no fluorescence 
was  observed.  

The e x t r a c t s  showed a s t rong  p H - i n d e p e n d e n t  absorp t ion  at  250 m/, b u t  none at  ",6o, i nd i ca t i ng  
the  presence of inosine  and absence of ATP. From the absorp t ion  for inos ine-nuc leo t ide  (E lO,OOO), 
the  nmscle  was ca lcu la ted  to  con ta in  1 mg per  g ram of fresh t issue.  

If  the  a l coho l -ex t rac ted  muscle  res idue  was e lu ted  wi th  water ,  an e x t r a c t  was o b t a i n e d  which  
showed a s t rong  p H - i n d e p e n d e n t  absorp t ion  a t  26o m/,  and  none at  25o ml,. Ca lcu la ted  for ATP 
the  absorp t ion  cor responded to 2 nag of ATP per  g r a m  of fresh t issue.  

The subs tance  responsible  for the  25o m/,  absorp t ion  was c rys ta l l i zed  and found to con ta in  
p h o s p h a t e  anti  ribose. I t  con ta ined  one labi le  and  one s tab le  p h o s p h a t e  pro mole. The former  spl i t  
olff spontaneously" in a few weeks  t ime  on s torage ,  i n d i c a t i n g  i ts  g rea t  l ab i l i ty .  On add i t i on  of Ca 
sa l t s  and  alcohol  the  IM P also was ttuorescent,  sugges t ing  t h a t  the  non-local ized electronic  s t ruc tu re  
revea led  by  the  fluorescence was p r o b a b l y  due to  a complex  format ion  be tween  the inosine and the  
metal .  Since ATP does not  form fluorescent  me ta l  complexes,  i t  seems l ike ly  t h a t  the  OH group 
at  pos i t ion  6 was  invo lved  in the  format ion  of a me ta l  chelate.  I t  seems not  un l ike ly  t h a t  in I D P  
or I T P  also the  phospha t e - end  of the  Inolecule complexes  wi th  the  meta l  to  form a b i d e n t a t e  chelate,  
two valencies  of the  me ta l  be ing  left free to complex  wi th  myosin.  

These resul t s  sugges t  t h a t  inosine phospha te s  p l ay  a ma jo r  role in muscle.  Poss ib ly  a che la te  
fo rmat ion  be tween  Ca, the  inos ine  phospha t e s  and  myos in  is inwf lved  in the  d e t a c h m e n t  of the  
t e rmina l  p h o s p h a t e  and  the  energy  t r ansmis s ion  from the  nuc leo t ide  to the  prote in .  Since ITP,  
p repa red  by  the dean l ina t i on  of ATI '  by n i t rous  acid, does not  show fluorescence under  iden t ica l  
condi t ions ,  i t  seems probab le  t h a t  the I D P  iso la ted  from muscle  is an i somer  of the  I D P  ob ta ined  
in ~ ilro. 

Technica l  de ta i l s  and  possible biological  bear ings  will  be discussed in more de ta i l  on a la te r  
occasion. 
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