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The  work  descr ibed  above  conf i rms HAMPTON'S obse rva t i on  t h a t  polio v i rus  is d issoc ia ted  
by lyophi l i za t ion .  Our observa t ions ,  however ,  differ f rom HAMPTON'S in t h a t  we h a v e  found t h a t  
the  v i rus  par t ic les  do no t  b r e a k  up  in to  un i t s  of un i fo rm size, bu t  t h a t  a v a r i e t y  of pa r t i c les  of 
different  dimension~ were formed. F r o m  resu l t s  o b t a i n e d  in the  u l t r acen t r i fuge  i t  wou ld  appea r  
t h a t  two  m a i n  componen t s  are formed as p r o d u c t s  of the  d i s soc ia t ion  and  have  s e d i m e n t a t i o n  
coefficients of 66 to  69 S and a p p r o x i m a t e l y  15 S, respec t ive ly .  I t  c anno t  be dec ided  a t  the  m o m e n t  
w h e t h e r  the  fas ter  of these  c o m p o n e n t s  cons is t s  of the  i n t a c t  nucleic acid nucleus  or the  p ro te in  
shell  or some bigger  f r agmen t s  of e i the r  p a r t  of the  virus .  The s lower  componen t  u n d o u b t e d l y  
consis ts  of smal le r  d i ssoc ia t ion  p roduc t s  w i t h  molecu la r  we igh t s  of p r o b a b l y  less t h a n  a mil l ion.  
As only  a t race  of the  lyophi l ized  p r e pa r a t i ons  was  insoluble  and  on ly  4o-6o % was  recovered  as 
s ed imen ted  mate r ia l ,  much  m u s t  h a v e  been conver t ed  to  even smal le r  pa r t i c l e s  of s e d i m e n t a t i o n  
coefficients less t h a n  15 S. 

The  au tho r s  would  like to  t h a n k  Drs. MELLON AND WRANGE of the  S t a t e  Bac te r io log ica l  Labora to ry ,  
S tockholm,  for the  generous  supp ly  of v i rus  used in th i s  work.  One of us (A. P,) is v e r y  gra te fu l  
to the  Di rec tor  of the  Virus  Research  D e p a r t m e n t ,  Ka ro l i n ska  Ins t i t u t e ,  Professor  S. GARD, for 
the  f inancia l  a id  which  he rece ived dur ing  his s t a y  in Sweden. Gra te fu l  a c k n o w l e d g e m e n t s  are 
also made  to  Dr. F. SJOSTRAND for pe rmiss ion  to  use the  e lec t ron  microscope.  Skil led t echn ica l  
a ss i s t ance  has  been g iven  by  Mr. N. EKMAN. 
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The sialic acids of hog pancreas 

The amino  group  of s ial ic  acids  can  be s u b s t i t u t e d  wi th  an ace ty l  g roup  (N-ace ty ls ia l ic  acid) or a 
g lycolyl  g roup  (N-glycolyls ia l ic  acid). 13LIX el al. 1 i so la ted  the  g lyco ly l - con ta in ing  sial ic  acid 
(P-sial ic  acid) f rom h o g - s u b m a x i l l a r y  mucin.  VVhen we t r i ed  to  i so la te  N-glycoly ls ia l ic  ac id  f rom 
o the r  t i s sues  of hog, e.g. k i d n e y  and serum,  the  c rys ta l s  were found to  be composed  of a b o u t  15 % 
N-glycoly ls ia l ic  acid and 85 % N-ace ty l s ia l i c  acid2, 3. On the  o the r  hand ,  the  s ia l ic  ac ids  i so la ted  by  
us frolfi the  s u b n m x i l l a r y  g land  and  muc in  of hog con ta ined  80 % and  9o % N-glycoly ls ia l ic  acid,  
respect ively ' .  Therefore,  we a s sumed  t h a t  the  mucoids  in the  secre t ions  f rom the  hog g lands  con- 
t a i n e d  p r a c t i c a l l y  pure  N-glycoly ls ia l ic  acid. To t e s t  the  hypo thes i s  we h a v e  i so la ted  t he  sial ic  
acids  f rom hog pancreas  and  i n v e s t i g a t e d  t he i r  composi t ion .  

2 kg  of hog pancreas  freed f rom mos t  of the  fat  and  connec t ive  t i s sue  were  homogen ized  in a 
T u r m i x  blendor .  The homogena t e  was  poured  under  s t i r r ing  in to  8 1 e t hano l  and  boi led  for 3 ° min.  
The e thano l  was  f i l tered off and  the  res idue was  reboi led wi th  the  same  vo lume  of e thanol .  The  
e x t r a c t e d  ma te r i a l  was col lected on a Bi ichner  fnnnel  and  washed  severa l  t imes  w i t h  e t hano l  and  
f inal ly suc t ioned  dry.  The w a s h ing  of the  m a t e r i a l  and  the  i so la t ion  of s ial ic  ac ids  were  car r ied  ou t  
as descr ibed for h u m a n  l iver  4. The lyophi l ized  crude f rac t ion  con t a ined  315 rag sial ic  ac id  de ter -  
mined  by  the  resorcinol  m e t h o d  5. As the  a m o u n t  of N-ace ty l s ia l i c  acid in the  or ig ina l  ma te r i a l  was  
found to be .725 mg, the  yield was  43 %- 

l .yophi l ized  mate r i a l ,  co r respond ing  to  275 mg sial ic  acids,  was  d isso lved  in 2 ml  w a t e r  and  
d i lu ted  wi th  2o ml methano l .  5 ° ml d i e thy l  e the r  were a d d e d  under  con t inuous  ag i t a t ion .  A large 
a m o r p h o u s  p rec ip i t a t e  was  f i l tered off and  an  a d d i t i o n a l  i o  ml  of e the r  added.  Crys t a l l i za t ion  
s t a r t e d  immed ia t e ly .  The c rys t a l s  were red isso lved  in w a t e r  and  methano l ,  and  e the r  was  added as 
before. The yie ld  of r ec rys ta l l i zed  sial ic  ac ids  was  137 m g  (Frac ion  A). 

The a m o r p h o u s  p r e c ip i t a t e  and  the  m o t h e r  l iquors  were  r e c h r o m a t o g r a p h e d  on Dowex-2.  
A second f rac t ion  of s ial ic  acids  could be c rys ta l l i zed  (Frac t ion  B = 61 mg). 

Table  1 straws the  glycol ic  acid c on t e n t  of the  lyophi t ized m a t e r i a l  and  of F rac t i ons  A and  B. 
Onh- two spots  were found, wi th  the  same  Rv  va lues  as N-ace ty l s ia l i c  acid and N-glycolyi-  

sialic acid, when the  m a t e r i a l  was  sub jec ted  to pape r  c h r o m a t o g r a p h y  wi th  n -bu t ano l  n - p r o p a n o l -  
o.i .VHC1 (l : 2 : l,  v /v /v )  as so lven t  ~. 

The X- ray  powder  d i a g r a m  was iden t i ca l  w i th  t h a t  of P-siat ic  acid 1, 2 (N-glycolyls ia l ic  acid). 
Tile in f ra red  s p e c t r u m  was  of the  same t y p e  as t h a t  of a m i x t u r e  of the  t wo  sialic acids  7. 
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TA]3LE I 

GLYCOLIC ACID CONTENT OF FRACTIONS ISOLATI~D FROM HOG PANi2RI~AS 

Gl3,colic acid N-G!ycoh,lsialic acid Glycolic acid determined by 
(%) (%) the procedure of 

KLENK AND UHL2ENBRUCK 6. 
Lyophilized material  14.o 60 
Frac t ion  A 14.6 62 The results  are given as percentages 
Frac t ion  ]3 15.o 64 of the sialic acid content  determined 

by  the resorcinol reaction. 

Since the yield of the  sialic acids was  ra ther  low, enr ichment  of one type  of sialic acid m u s t  be 
considered. However ,  the liberation of the two sialic acids wen t  parallel, as judged from the paper-  
par t i t ion  chromatograms ,  and during the crystal l ization of the  sialic acids, no significant change 
in the rat io of the two sialic acids occurred (see Table I). 

The present  resul ts  indicate t ha t  the mucoids of the secretory glands in the hog have a much 
higher  percentage of N-glycolylsialic acid t h a n  the glycoproteins of the serum-prote in  type.  The 
percentage of the glycolyl-containing sialic acid was  lower in the pancreas  than  in the submaxi l la ry  
gland. The pancreas  secretion is, however,  more  serous, and the mucoid concentra t ion is ra ther  low 
in compar ison  wi th  t h a t  in the  submaxi l la ry  gland. As the a m o u n t  of glycoproteins of the se rum 
type  p robab ly  is the same in the  two organs,  a lower glycolyl content  in the sialic acids of hog 
pancreas  is to be expeceed if the hypothes is  is valid. 
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An effect of drying the isolated cell walls of Streptococcus faecalis 
and a Pseudomonas species 

Ext rac t ion  of acetone-dried bacterial  cells with cold 5 % TCA~ is a method in general use for 
obta ining prepara t ions  of surface polysaccharides and related complexes. In an invest igation to be 
reported elsewhere, cytoplasmic const i tuents  of Streptococcus [aecalis (N.C.T.C. No. 6782 ) and a 
species of Pseudomonas (described previously t) were being examined in TCA ext rac ts  of acetone 
powders  and it became necessary to learn whether  or not any  cell-wall components  might  appear  
in the extracts .  I t  seemed probable  tha t  a surface material ,  analogous to the so-called " 0 "  sonlatic 
ant igen of other  Gram-negat ive  bacteria,  was being removed f rom the Pseudomomls but  the s train 
of S. /aecalis was not  known to produce any  such component .  In  the Gram-negat ive  bacteria the 
relat ionship between the surface polysaccharides and the s t ruc tura l  components  of the rigid cell 
wall is uncer ta in  and the effect of TCA on the isolated ceil walls of both  Gram-negat ive  and Gram- 
posit ive bacter ia  has not  been investigated.  

('ell walls were prepared f rom s ta t ionary-phase  cells by  Mickle disintegrat ion 2 followed by 
t rypt ic  digestion, washing and, where applicable, freeze-drying. ('ell-wall prepara t ions  (I5-5o nlg) 
were ext rac ted  overnight  at  3 ° with T( ' : \  (5 % w]v, 20 ml) or water  (2o nil) and centrifuged oft. 
TCA-extracted cell walls were washed once with cold 5 °o TCA (20 ml), 3 t imes with water  and 
freeze-dried. \Vater-extracted cell walls were washed once with cold water  (20 ml) and freeze- 
dried. Monosaccharide cons t i tuents  of the various prepara t ions  were detected after  hvdroh 's i s  
for 2 h at IOO ° with 2 N tl( ' l  by paper  chromatograt~hy in lmtan 1-o1 acetic acid-water ,  b : t : 2  
and lmtan-t-()l e thanol -water ,  5 :1 :4  (top layer) and reaction with p-anisidine hydrochloride or 

* Abbrevia t ions  used are ; I1.\ P, a, e-dia min<~pinlclic acid ; l )N l'-, 2,4-dmitrophcnyl-  ; I:1 )N 1~, 
i-fluoro-2,4-dinitrobenzene ; TCA, trichloroacetic acid. 


