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Compound fed Amount fed to % incorporation into alkaloids Specific activity of 
12 plants pure alkaloids 

unhydrolysed hydrolysed 

Sodium acetate_l.~4C 250 #C 0.007 0.002 9.0 x 10 -5 IzC]mM 
Sodium acetate_2.14 C 100/*C 0.006 0.003 2.5 x 10-* I~ClmM 
Mevalonic acid-2-14C, DBED salt 50/~C ~ 0.010 0.006 2.0 x 10-* I.,C[mM 

Hydrolysis removes esterifying acids which, in the case of lycoctonine include methylsuccinic and anthranilic acids s. u Fed to 6 plants, 
6 Untreated plants were added prior to extraction of the alkaloids. All counting was performed using the Nuclear-Chicago 'Dynacon', Vibrat- 
ing-reed electrometer-ionisation chamber assembly. 

ex t r ac t ed ,  h y d r o l y s e d  a n d  s e p a r a t e d  b y  c h r o m a t o g r a p h y  
on a lumina .  B rown i ine  was  i so la ted  as t h e  c rys ta l l ine  per-  
chlora te ,  l ycoc ton ine  as t he  c rys ta l l ine  h y d r a t e ,  

F r o m  the  resu l t s  g iven  in t he  Tab le  i t  c an  be seen t h a t  
a l t h o u g h  t he  ' i n c o r p o r a t i o n s '  were poor  Bb, t h e y  were con-  
s i s t en t  w i t h  t h e  p a t t e r n  expec t ed  f rom a ' n o r m a l '  t e r pene  
b iosyn thes i s .  W i t h i n  e x p e r i m e n t a l  error ,  t h e  specific ac- 
t iv i t i es  of t he  pure  b r o w n i i n e  a n d  lycoc ton ine  were t he  
same,  in  all  cases, c o n s i s t e n t  w i t h  a c o m m o n  precursor .  

HERBERT a n d  KIRBY sugges ted  t h a t  t he  fa i lure  to  in-  
co rpora t e  meva lon i c  ac id  i n to  t h e  a lka lo ids  of D. datum 
was due  to unsuccessfu l  c o m p e t i t i o n  w i t h  t h e  b io syn thes i s  
of non -a lka lo ida l  t e rpenes .  (They  found  0 .02% incorpora -  
t ion  of m e v a l o n i c  ac id  i n to  f l-si tosterol  b iosyn thes ized ,  
ove r  4 days ,  in  D. datum.) Howeve r ,  we suspec t  t h a t  t h e  
p r i m a r y  s i te  of a lka lo id  b i o s y n t h e s i s  in D. brownii is in  
t he  roo ts  a n d  if t h i s  is also t h e  case w i t h  D. datum, t h e  
fa i lure  of HERBERT a n d  :KIRBY to  obse rve  i n c o r p o r a t i o n  
of m e v a l o n i c  acid i n to  t h e  a lka lo ids  m a y  b e  a sc r ibed  to  
t h e i r  use  of d e t a c h e d  leaves  for  t h e i r  e x p e r i m e n t s .  T h e i r  
f u r t h e r  resul t ,  t h a t  m e t h i o n i n e ,  methyl-x*C was  incor-  
p o r a t e d  (0 .025%) i n to  de lphe t ine ,  p r i m a r i l y  i n to  t h e  
m e t h o x y l  g roups  of t he  a lkaloid ,  u n d e r  these  cond i t ions ,  
implies  e i t h e r  t h a t  t h e r e  is m e t a b o l i c  equ i l i b r i um  b e t w e e n  
m e t h y l a t e d  a n d  d e m e t h y l a t e d  a lka lo ids  in  t h e  leaves,  or  
more  p r o b a b l y  t h a t  m e t h y l a t i o n  occurs  in  t h e  leaves,  of 
a lka lo id  b io syn the s i zed  e lsewhere  in t h e  p lan t .  The re  are  
ce r t a in ly  p r e s e n t  in  t he  leaves  of D. brownii a lka lo ids  
which ,  f rom t h e i r  c h r o m a t o g r a p h i c  b e h a v i o u r ,  a p p e a r  to  

c o n t a i n  more  free h y d r o x y l s  t h a n  b r o w n i i n e  or  lycocto-  
n ine  a n d  wh ich  we hope  will p rove  to  be  t h e  u n m e t h y l a t e d  
p recursors  of these  a lkaloids ,  

Zusammen/assung. Die d i t e r p e n o i d e n  Alka lo ide  B r o w n i -  
in u n d  L y c o c t o n i n  w u r d e n  in vivo aus  MevalonsAure-2-  
14C herges te l l t .  Sic ze ig ten ,  aus  Aceta t - l -14C u n d  -2-1'C 
gewonnen ,  eine ger ingere  W i r k s a m k e i t .  Die B i o s y n t h e s e  
dieser  Alka lo ide  s che in t  s o m i t  de r  de r  a n d e r e n  T e r p e n e  
analog.  

i .  H. BENN a n d  JUDITH MAY 

Chemistry Department, University o/Alberta, Calgary 
(Canada), January 31, 1964. 
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4 M. a .  BENN, A. M. CAMERON, and O. E. EDWARDS, Canad. J. 
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(a) Injected in aqueous solution into the stem cavities. (b) The in- 
corporations could probably be improved by using the 'wick 
method' (E. LEETE, J. Amer. chem. Soc, 84, 55 (1962)) and feed- 
ing earlier in the development of the plant. 

A Procedure for the Preparation of 
Gram-quant i t ies  of Bacterial Cell Walls 1 

M a n y  m e t h o d s  are  ava i l ab l e  for  t he  p r e p a r a t i o n  of bac-  
t e r i a l  cell wal ls  2. Most  of these ,  howeve r ,  suffer  f rom t h e  
d i s a d v a n t a g e  t h a t  on ly  sma l l  a m o u n t s  of b a c t e r i a  (usu- 
a l ly  to  400 m g  d r y  weight )  c a n  be  d i s r u p t e d  in  a single 
opera t ion .  T h e  use  of c o m m e r c i a l l y  ava i l ab l e  b l ende r s  or  
homogen ize r s  for  t h e  d i s r u p t i o n  of large  q u a n t i t i e s  of  
m ic roo rgan i sms  was or ig ina l ly  desc r ibed  b y  LAMANNA a n d  
~tIALLETTE s b u t  seems to h a v e  been  over looked  b y  s t u d e n t s  
of bac t e r i a l  cell walls. W e  h a v e  found  t h a t  t h e  Omni -  
Mixer  H i g h s p e e d  Homogen ize r*  can  be  used  for  t h e  effi- 
c ien t  d i s r u p t i o n  of r e l a t i ve ly  large q u a n t i t i e s  of bac t e r i a l  
cells. Th i s  h o m o g e n i z e r  offers t h e  a d d e d  a d v a n t a g e  over  
o t h e r  t ypes  of homogen i ze r s  in  t h a t  i t s  s ta in less  s teel  
mix ing  c h a m b e r  is m o u n t e d  on  a m o v a b l e  b racke t .  The  
c h a m b e r  c an  t h u s  be  lowered i n to  a t e m p e r a t u r e - c o n t r o l  

b a t h .  Us ing  t h i s  homogen ize r ,  t o g e t h e r  w i t h  a h igh - speed  
cen t r i fuge  w i t h  large  capac i ty ,  g r a m - q u a n t i t i e s  of cell 
wal ls  c a n  be  r ead i ly  p r e p a r e d .  

C o m m e r c i a l l y  a v a i l a b l e  cells of Micrococcus lysodeik- 
ticus 5 were  used  in  t he se  e x p e r i m e n t s .  T h e  glass  b e a d s  

x Publication No. 358 of the Robert W, Lovett Memorial Group for 
the Study of Crippling Diseases, Harvard Medical School at the 
Massachusetts General Hospital, Boston. This investigation has 
been supported by research grants from the Medical Foundation 
and the National Institute of Allergy and Infectious Diseases, 
National Institutes of Health, United States Public Health Service 
(Grant E-4282). 
M. R. J. SALTON, in The Bacteria (Eds. I, C. GUNSALUS and R. Y. 
STANmR, Academic Press, New York 1960), vol. I, p. 115. 

3 C. LAMANNA and M. F. MALL~TT~, J. Bacteriol. 67, 503 (1954). 
4 Ivan Sorvall, Inc., Norwalk (Connecticut), 
5 Miles Chemical Company, Divisi0a of Miles Laboratories, Inc., 

Elkhart (Indiana). 
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were a p roduc t  of the Minnesota  Mining and Manufac-  
tu r ing  Company  ( 'Superbr i te ' ,  Type  130-5005, 0.1 m m  
diameter)  and prior  to use, were t rea ted  wi th  hot  c leaning 
solution,  washed ex tens ive ly  wi th  wate r  and dried. 15 g 
of dried cells, 250 g of beads and 250 ml  of dist i l led water ,  
all precooled in ice, were pu t  in to  a 400 ml  stainless steel  
mix ing  chambe r  which was also precooled to 0 °. The  
ch am be r  was then  t ransferred into  a freezing mixture ,  
which was kep t  a t  a t empe ra tu r e  of abou t  --5 °. I t  was 
a t t ached  to the  homogenizer ,  and  mix ing  a t  top  speed 
was carr ied ou t  for 50 min.  This  per iod of t ime  was suffi- 
c ient  for v i r tua l ly  comple te  breaking  of t he  cells, as 
judged  by  the  release in to  solut ion of non-sed imentab le  
(10,000× g, 20 min) u l t rav io le t  absorbing ma te r i a l  (260 
mt~ ). The  t empe ra tu r e  inside the  mix ing  c h a m b e r  was 
3-4 ° t h roughou t  the  operat ion.  A t  the  end oI the  mix ing  
t ime,  the  s u p e r n a t a n t  was t ransferred into a 2 1 beaker  
kep t  in ice. The  beads were washed  by  decan ta t ion  wi th  
5 x 200 ml  of ice-cold water .  The  supe rna t an t  and wash-  
ings were combined,  and centr i fuged for 15 rain a t  3000 
R P M  in the  large (GSA) rotor  of the  Serval l  RC-2 re- 
f r igera ted centr ifuge.  The  precipi ta te ,  which  conta ins  
some unbroken  cells and cell membranes ,  as well as small  
me ta l  part icles  (from abrasion of the  chamber  and stirrer),  
was discarded.  The  supe rna t an t  was centr i fuged a t  9000 
R P M  for 15 rain to prec ip i ta te  the  cell walls. The  super-  
n a t a n t  conta in ing  cy top lasmic  mate r ia l  was discarded.  
The  top  whi te  layer  of the  prec ip i ta te  was suspended in 
500 ml  of water ,  t ransfer red  into  clean centr i fuge bot t les  
and  cent r i fuged a t  9000 RPM.  This  procedure,  resul t ing  
in fur ther  r emova l  of con tamina t ing  cy top lasmic  ma te r i a l  
f rom the  sed iment ing  cell  walls, was repea ted  twice.  
Ano the r  cent r i fugat ion  a t  3000 R P M  was carr ied ou t  
a f te r  t he  last  wash  to  r e m o v e  addi t iona l  impuri t ies .  This  
was followed b y  cen t r i fuga t ion  a t  9000 R P M  for 15 rain. 
The  packed  cell walls, which  a t  th is  s tage  are  whi te ,  were  
t h e n  suspended in 250 ml  of water ,  and hea ted  for 20 min  
a t  I00 ° to  des t roy  ly t ic  enzymes  e. T h e y  were then  t r ea ted  

wi th  t rypsin* and  washed  wi th  the  a id  of the  centr i fuge 
three  more t imes  wi th  water .  F ina l ly ,  t h e y  were lyo- 
philized. The  yield f rom 15 g of cells amoun t s  to 2.0 g of 
walls. 

The  p repara t ion  ob ta ined  is homogeneous  as seen in the  
e lec t ron microscope.  The  walls are rendered  comple t e ly  
soluble b y  lysozyme,  are  free of u l t r av io le t  absorbing  
mater ia l ,  and do no t  con ta in  s ignif icant  amoun t s  of 
amino  acids o ther  t h a n  those  usual ly  present  in M. lyso- 
deikticus walls s The  same procedure  can  also be used for 
the  d i s rup t ion  of smal l  amoun t s  of bac ter ia l  cells, us ing 
the  smal ler  chambers  of t he  Omni-Mixer ,  and the  same 
propor t ions  of  cells, beads and  water .  The  m i x i n g  t ime  
can,  however ,  be  shortened,  since d i s rup t ion  of 1 g of M.  
lysodeikticus cells in the  50 ml  chamber  is comple te  wi th in  
10 min.  

Rdsum& Une m6thode  est  d6crite,  qui  pe rme t  la rup tu re  
de la paroi  de bact6ries en u t i l i sant  des quant i t6s  re la t ive-  
m e n t  larges ~. chaque  essai, ainsi q u ' u n  6qu ipement  de 
coflt modique .  La  pr6para t ion  de parois  de M. lysodeih- 
ticus ~ par t i r  d ' une  prise de 15 g de bact6ries s~ches est  
rappor t6e  en exemple.  

N. SHARON~and R . W .  JEANLOZ 

Laboratory/or Carbohydrate Research, Departments o/ 
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School and the Massachusetts General Hospital, Boston 
(USA), August 75, 7963. 
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Distribution of Mast Cells in the Mucous 
Membrane of the Human Nasopharynx 

The dis t r ibut ion  of mas t  cells in the  var ious an imal  and 
h u m a n  tissues is well  documented  in the  l i te ra ture  ~-a. 
Unde r  normal  condit ions,  cer ta in  organs show high  den-  
s i ty  of mas t  cells while others  con ta in  fewer, depending  on 
the  a m o u n t  of connec t ive  t issue present  s. However ,  a 
notable  increase in the  mas t  cell  popula t ion  is also seen in 
chronic  i n f l a m m a t o r y  reac t ion  ~, epi thel ia l  metap las ia  8, 
cer ta in  ho rmona l  influences ~, precancerous lesions and in 
t issues to  which  carcinogenic  chemicals  h a v e  been ap-  
pl ied lo-ls. 

According  to HLAVA6EK and LOJDA 7, t h e  h u m a n  respi- 
r a to ry  t r a c t  is r ich in mas t  cells which  are  increased in 
chronic  i n f l a m m a t o r y  condit ions.  Carc inoma of the  naso- 
p h a r y n x  being the  c o m m o n e s t  m a l i g n a n t  neoplasm 
amongs t  the  Chinese ~4na, i t  is in tended  to s t udy  the  
changes in mas t  cell popula t ion  in p remal ignan t  lesions of 
the  nasopharyngea l  mucosa.  The  purpose of th is  pre- 
l iminary  repor t  is to p rov ide  da t a  on the  normal  dis t r ibu-  
t ion  of mas t  cells in the  mucosa  of the  h u m a n  naso- 
pharynx .  The  mul t i rac ia l  popula t ion  in the  s ta te  of Singa- 

pore made  i t  possible to  compare  the  findings in specimens 
obta ined  f rom four  e thnic  groups. 

Material and Methods. The  tissues for this  s tudy  were 
obta ined  f rom s ix ty  medico-legal  necropsies of appa ren t ly  
hea l thy  male  adults  who died as a resul t  of accidents,  
homicide  or  suicide. The  persons necropsied be longed  to 
four  racial  groups:  20 Chinese, 20 Indians,  10 Malays  and 
10 others  (6 English,  2 Japanese,  1 J avanese  and  1 
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