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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.  
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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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Eurasian) .  I n  each case the  whole of the  nasopharyngea l  
mucosa was obta ined  en bloc. Six sections f rom each 
specimen were t aken  f rom ident ical  areas in the  anter ior ,  
posterior and la tera l  walls. 
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Fig. 1. Histogram showing the distribution of mast cells in the 
lateral, anterior and posterior walls of the human naso-pharynx. The 
pattern of distribution is shown for four racial groups and an average 

for the total number is given. 

show large numbers  of m a s t  cells ( + + )  t h a t  is, ranging  
f rom 9~2 1/hpf to i0  4-2/hpf .  The  an te r ior  wall,  n e x t  in 
order,  falls in to  t he  same group ( + + )  b u t  averag ing  
7 + 1/hpf. The  poster ior  wall  conta ins  no more  t h a n  5 
mas t  cells per  h i g h  power  field. The  average  for all the  
s ix ty  specimens is shown a t  the  b o t t o m  of F igure  1. I t  is 
no t ewor thy  t h a t  there  seems to be no racia l  difference in 
the  d is t r ibut ion  of  mas t  cells (Figure  I). 

An  even  d is t r ibu t ion  of mas t  cells is seen in areas  
covered  b y  ci l ia ted ep i the l i um (Figure  2A). However ,  
p a t c h y  areas  of squamous  metap las ia  in t he  la te ra l  wal ls  
axe accompanied  b y  an  increase in t he  n u m b e r  of  m a s t  
cells (Figure 2B). A l though  the  pos ter ior  wal l  is m o s t l y  
covered  by  squamous  ep i the l ium,  t he  m a s t  cell  coun t  is 
low, ra re ly  above  5/hpf. W h e n e v e r  l ympho id  follicles are  
present  in the  tun ica  propria ,  t he  mas t  ceils seem to  de- 
tour  along the  lower border  of the  follicle and merge  in to  
the  under ly ing connect ive  tissue and muscles. 

Discussion. Despi te  the  v o l u m i n o u s  l i te ra ture ,  l i t t le  is 
known abou t  the  origin and  funct ion  of m a s t  cells zs-zo. 
According  to SIMPSON =x , there  is no c o m m o n  pa t t e rn  of 
mas t  cell  changes wi th  age. NOZAKA and SZMPSON5 found 
no difference in d is t r ibu t ion  be tween  the  male  and female.  
The  present  s t udy  was l imi ted  to the regional  d i s t r ibu t ion  
of mas t  cells in four  racial  groups and  the  factors  of age 
and sex were no t  t aken  into  account .  

Zusammen/assung. Die Mastzel len sind in der  Schleim- 
h a u t  des Naso -Pha rynx-Geb ie t s  ubiquit~ir, und  ihre Zahl  

Fig. 2. 2A = Section from lateral wall of nasa-pharynx covered by eiliated epithelium. The loose connective tissue of the tunica propria 
COntains evenly distributed mast ceils. Modified Dominici stain. 130 x. 2B = An area of squamous metaplasia in which denier aggre- 
gates of mast cells are shown. Modified Dominiei stain. 130 x. 2C =Appearance, under oil, of a mast cell stained by the modified 

Dominici stain. 1200 x, 

The  sections, alcohol- and formal in-f ixed,  were s ta ined 
by  a modif ied Dominic i  s ta in  adopted  by  LITT le. The  
to ta l  n u m b e r  of  360 sect ions were examined  under  a Lei tz  
Or tho lux  microscope (object ive 45 : 1, N.A.  0.65, and peri-  
p lan  × 8 eyepieces).  The  me tach roma t i caUy  s ta ined mas t  
cells were counted  in t he  t un i c s  p ropr ia  pe r  high power  
field (hpf) and a t  least  t w e n t y  readings  t aken  in each  sec- 
t ion.  The  resu l tan t  figures were  t abu la t ed  and the  s tand-  
ard dev ia t ion  ca lcula ted  for each region using the  m e t h o d  
r ecommended  b y  BRADFORD HILL xT. FurLhermore,  a 
grading sys tem similax to  t h a t  g iven b y  DUNN and 
MOZ~TGOM~-RY s was in t roduced.  The  n u m b e r  of mas t  cells 
per  h igh  power  field (hpf) was represented  as follows: 
0; 1 - 5 / h p f = +  ; 6 - 1 0 / h p f =  + +  ; l l - 1 5 / h p f =  + + + .  

Results. The  results  are  summar ized  in Figure  1. The  
la teral  walls, pa r t i cu la r ly  a round the  Eus t ach i an  tube  
Opening and  areas of squamous  metaplas ia ,  cons is tent ly  

ist  in den  sei t l ichen WiLnden erh6ht .  Es  g ib t  aber  keine 
Ver te i lungsunterschiede  in den v ier  un te r such ten  Rassen-  
gruppen.  
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