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Table 111 
Lysozyme antibodies produced with lysozyme-treated and 5× 
washed spores of B. megaterium. Preeipitin reactions with the HC1- 

extract of Mg ~21 spores 

I,ysozyme treatment of Mg 21 
spores previous to extraction 

yes 
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Mg 1t 

S p o r e  illllll[IIIe sera 

I Mg t7 Mg 19 I " ..... 

++++_ [ ++++ 
Mg 45 
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In Table II the results  of the  precipi t in  react ions  ob- 
tained with the a n t i a n t h r a x  horse se rum (A8), used by  
TOMCSIK and SZONGOTT 6 when  they  first  isolated the  
an th rax  polysaccharide.  Similar react ions  were, however ,  
ob ta ined  by  using more t h a n  10 of our  an t i - an th r ax -po ly -  
saccharide r abb i t  sera, conta in ing  no yeas t  an t ibody .  The  
yeas t -gum was p repared  wi th  t he  m e t h o d  descr ibed by  
TOMCSlK 7 from the  same s t ra in  of yeas t  as t h a t  used to 
prepare  the G.F. medium.  

Lysozyme as he terogenous  ant igen was fixed unexpec t -  
edly s t rongly on spores of B. megaterium t r ea ted  wi th  th is  
enzyme to remove r e m n a n t s  of the  vege ta t ive  cells. The 
spores were collected f rom a 24-h shaken  p o t a t o - e x t r a c t  
cul ture of B. megaterium in a phase  when  mos t  of the  
spores were l ibera ted and  the  sporangia  dissolved.  The 
spores were then  centr i fuged,  r e suspended  in M/30 phos-  
pha t e  buffer  a t  p H  7-0. An equal  volume of 1 : 10,000 cryst .  
lysozyme (Mann) was added  and the  suspension incuba ted  
at  37°C for 30 rain. The spores were comple te ly  freed 
from vegeta t ive  r emnan t s  by  this  process a n d  were 
centr ifuged and washed 5 t imes  wi th  dist i l led wa te r  and  
freeze dried, A heavy  suspension p repared  by  resuspending  
the freeze dried mater ia l  was in jec ted  8 t imes  in t ra-  
venously  in rabbi t s  a t  intervals  of 3 or 4 days  to produce  
spore-antibodies.  

Apar t  from type  specific spore-ant ibodies ,  lysozyme 
ant ibodies  were found in 4 ou t  of 8 r abb i t  sera p repared  
wi th  lysozyme t rea ted  spores of B. megaterium inspi te  of 
the  five successive washings wi th  dist i l led water .  The  
4 sera gave a fairly s t rong prec ip i ta t ion  wi th  1:20,000 
dilution of lysozyme and  one of t h e m  reacted  in a di- 
lution of more than  1 : 1,000,000. The lysozyme an t ibodies  
were found to interfere wi th  the  precipi t in  react ions  in- 
volving the  hydrochlor ic  acid ex t rac t s  of whole spores or 
spore walls if the  spores had  been previously  hea ted  wi th  
lysozyme followed by five subsequen t  washings.  

The only effective m e thod  of removing  the  lysozyme 
was found to  be the  ex t rac t ion  of the  spore specific sub-  
s tance wi th  an t i formine  and  subsequen t  p rec ip i t a t ion  of 
the  non-specific pro te ins  w i th  t r ichtoracet ic  acid. This  
me thod  yielded a ' pep t ide '  which reac ted  only  wi th  the  
homologous spore serum. 

This work was supported by a grant from the Swiss Federal Labour 
Office (Bern). 

JOYCE B. BAUMANN-GRACt~ and  J. TOIvICSIK 

Institute /or Hygiene and Bacteriology, University o/ 
Basle (Switzerland), April 20, 1959. 

Zusammen/assung 
Bakterielle Scht i t te lkul turen b inden  aus der  Kul tu r -  

fifissigkeit Hefeant igen,  welches durch  zweimaliges 

" J. TOI~CSIK and H. NZONGOTT, Z. hnumnForsch. 76, '214 0932). 
7 j .  TOMCSIK, Z. ImmunForseh. 66, 8 (1930). 

\Vaschen der  Bakte r ien  n ich t  en t f e rn t  werden  kann.  
B. megaterium-Sporen werden durch  L y s o z y m b e h a n d l u n g  
yon allen Res ten  der  vege ta t iven  Zetlen befre i t  ; sic b inden 
das  E n z y m  aber  so s tark,  dass  sic in Kan inchen ,  selbst  
nach  f i infmal igem W as ch en  mi t  des t i l l i e r tem "Wasser, 
ausser  Sporenan t ik6 rpe rn  such  Lysozyman t ikOrpe r  pro- 
duzieren.  

M e a s u r e m e n t  o f  T i s s u e  p C O  ~ i n  t h e  B r a i n  

Carbon dioxide,  in itself a p roduc t  of the  me tabo l i sm of 
the  nervous  t issue and  fu r ther  b rough t  to the  t issue by  the 
ar ter ia l  blood, is of grea t  impor t ance  for the  normal  
funct ion  of the  nerve  cells. Among  o the r  th ings ,  it  affects  
cell exc i tab i l i ty  and,  on accoun t  of its p o t en t  effect  upon 
local c irculat ion,  cell n u t r i t i o n L  Since p roper  me t h o d s  
have  h i t h e r t o  been  lacking, no q u a n t i t a t i v e  d a t a  are 
avai lable  as to  ca rbon  dioxide tens ion  in the  bra in  tissue. 

Dur ing  the  last  two  years,  however ,  e lec t rodes  have  
been cons t ruc t ed  for m e a s u r e m e n t s  of pCO 2 in liquids 
according to the  pr inciple  first  descr ibed by  STOW et al. 2. 
This principle implies a pH m e a s u r e m e n t  in a t h in  layer  
of wa te r  outs ide  a conven t iona l  p H  electrode.  This  layer  
is al lowed to come into  gaseous equi l ibr ium wi th  a sample  
of u n k n o w n  pCO 2 t h ro u g h  a m e m b r a n e ,  impermeab le  to 
ions. The p H  is t hen  a l tered  in d i rec t  p ropor t ion  to tog 
pCO2 of the  sample .  

Recent ly ,  a new t y p e  of e lec t rode  for con t inuous  
m e a s u r e m e n t  of pCO~ in l iquids and  t issue has  been  con- 
s t ruc ted  a according  to  the  above  principle.  This  pCO~ 
elect rode con ta ins  a p H  elect rode wi th  a plane glass 
m e m b r a n e  (d iameter  3 mm) inser ted  into a plexiglass 
housing and  touch ing  wi th  its lower end a 0.006 m m  Teflon 
membrane .  The pCO~ electrode also conta ins  a min ia ture  
calomel  reference e lect rode in con tac t  wi th  a reference 
e lec t ro ly te  (0.001 or 0.0001 5" NaHCOa). Because of the 
sl ight  concav i ty  of the  glass membrane ,  a th in  cons t an t  
layer  of reference solut ion is kep t  be tween  the  glass and 
the  Teflon membranes .  This  a r r a n g e m e n t  provides  a fast 
and  sensi t ive  e lect rode sui ted for recording  rapid  changes  
of p c o ~ .  

In  the  p resen t  paper ,  we have  summar i zed  our  ex- 
per ience wi th  the  e lect rode descr ibed above  when  using it 
for con t inuous  m e a s u r e m e n t  of pCO 2 on the  surface of the 
in tac t  cerebral  cor tex  of the  cat .  A detai l  r epor t  of the 
resul ts  will be publ ished elsewhere 4. 

The e lect rode was ca l ibra ted  aga ins t  saline solut ions of 
known  ca rbon  dioxide concen t r a t ions  a t  the  t empe ra tu r e  
of the  cor t ica l  surface in the  expe r imen ta l  s i tuat ion.  
Measu remen t s  on the  cor tex  were carr ied ou t  wi th  the 
Teflon m e m b r a n e  of the  e lec t rode  appl ied  wi th  a min imum 
of pressure  d i rec t ly  on to  the  i n t ac t  pial surface of the  
exposed  cortex.  U n d e r  N e m b u t a l  anaes thes ia  (40 mg/kg 
in t raper i toneal ly) ,  it was  found t h a t  the  cor t ical  pCO 2 in a 
given area  did no t  va ry  more  t h a n  ~ 1-5 m m  Hg on 
repea ted  appl ica t ions  of the  e lect rode p rov ided  the  fop 
lowing condi t ions  were cont ro l led :  cor t ical  blood flow 
(measured by  the  out f low from the  super ior  sagit tal  
sinusS), cort ical  t e m p e r a t u r e ,  blood pressure,  volume and 

1 S. S. KETY in R. J. S. McDowALL (ed.), The Control oj the 
Circulation o] the Blood, SuppL vol. (Dawson, l.ondon 195~), p. 176. 

2 R. \V. STOW, F. R. BAER, and B. F. RANDALL, Arch. Phys. Med. 
38, 646 (1957). 

a C. H. HERTZ and B. S]ESJO, Acts physiol, scand. (t959), sub- 
mitted for publication. 

4 D. I-L INGVAR and I3. SIESJ/5, in course of publication {1959). 
I). H. INGVAR and U. SODERBERG, EEG Clin. Neurophysiol. 8, 

4o3 (1956), 
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Fig. l . - - C a t .  N e m b u t a l .  Records  of E E G  (A a n d  B r igh t  side, G a n d  H h'ft  side), blood pressure (with ca l ib ra t ion  def lec t ion  of :lO m m  Hg) 
(C), a n d  cortical pCO 2 f rom two e lec t rodes  p laced  upon  r igh t  (D) and  left if:) s u p r a s y l v i a n  gyrus .  The  s ignal  (E) m a r k s  per iod d u r i n g  wh ich  
a b a g  c o n t a i n i n g  6-0% c a r b o n  d iox ide  in o x y g e n  was a t t a c h e d  to an e n d o t r a c h e a l  tube ,  a lh)wing the  c a t  to  t ake  3 - 1  b r e a t h s  of the  gas  
m i x t u r e ,  Note  a h n o s t  ident ica l  r a p i d  increase  a n d  slow decline {ff pCO. z in r i gh t  a n d  h ' f t  hemisphere .  The re  wen '  no r eac t ions  f rom the 

b lood pressure  or the I ' E G  of this small  a m o u n t  of earl)on d ioxide .  

ra te  of resp i ra t ion ,  a n d  E E G .  Var i a t i ons  in pCO 2 unde r  
such cond i t ions  b e t w e e n  d i f fe ren t  cor t ica l  areas  were found 
to be  less t h a n  _~ 3 m m  Hg. The  presence  of larger  vessels 
unde r  the  e lec t rode  did  no t  inf luence  th i s  var ia t ion .  
A c h a n g e  in cor t ica l  b lood flow b r o u g h t  a b o u t  by, e.g. an  
increase  of b lood pressure ,  i m m e d i a t e l y  gave  a lower va lue  
of cor t ica l  p C O  v a n d  a h igher  va lue  fol lowing a decrease  
of pressure .  The  response  t ime  of the  e lec t rode  was found 
to be  v e r y  shor t ,  so t h a t  a few b r e a t h s  of a n  increased con- 
c e n t r a t i o n  of c a r b o n  d ioxide  in the  inspi red  a i r  gave  a n  
increased cor t ica l  p c o ~  w i t h i n  seconds  (Fig. 1). 

i n  six e x p e r i m e n t s  in which  the  cor t ica l  pCO,  was 
re la ted  to the  pCO,  of a r t e r i a l  a n d  venous  blood,  the  cor- 
t ical va lue  was c o n s t a n t l y  found  to exceed the  a r t e r i a l  one 
(samples f rom the  femora l  a r t e ry )  b y  10-20 m m  Hg, a n d  
the  v e n o u s  one  (samples  f rom the  super io r  sag i t t a l  sinus) 
by  4 -6  m m  Hg. Samples  f rom the  femora l  vein regula r ly  
showed s o m e w h a t  lower va lues  t h a n  d id  those  f rom the  
sinus. Th i s  r e l a t i onsh ip  requi res  f u r t h e r  inves t iga t ion .  In  
some expe r imen t s ,  ar t i f ic ia l  r e sp i r a t ion  a f t e r  cu ra r i za t ion  
was car r ied  out .  V a r i a t i o n s  in r a t e  of r esp i ra t ion  were 
followed b y  r ap id  a l t e ra t ions ,  so t h a t  h y p e r v e n t i l a t i o n  
decreased,  and  h y p o v e n t i l a t i o n  increased the  cort ical  
pCOa. W i t h i n  ce r t a in  l imits,  i t  was possible to  set  the  
cor t ical  p c o  2 a t  a p r e d e t e r m i n e d  va lue  s imply  by  v a r y i n g  
the  r e sp i r a to ry  ra te .  

Changes  in cor t ica l  pc(), ,  were also recorded  d u r i n g  
induc t ion  of ch an g es  in the  e lect r ica l  a c t i v i t y  of the  
cor tex  as m e a s u r e d  b y  sur face  F.t£G |cads.  Some of these  
obse rwt t ions  were ca r r ied  ()tit in u n a n a e s t h e t i z e d  c e r v e a u  

i s o l d  p r e p a r a t i o n s  u n d e r  c(mtrol led  c i rc t f la tory  an d  respi-  
r a t o r y  condi t ions .  An increase  of cor t ica l  pCO 2 was 
recorded when  an  ' a rousa l  r e ac t i on '  was induced  b y  elec- 
tr ical  s t i m u l a t i o n  of the  b r a i n  s t e m  re t i cuh t r  f f)rmation.  
This  change  in pC(L  h a d  a d u r a t i o n  of a b o u t  t h e  s ame  
length  as t h e  d e s y n c h r o n i z a t i o n  of t h e  EF.G p a t t e r n .  
Prev ious ly  i t  has  been  d e m o n s t r a t e d  t h a t  a typ ica l  
arousal  reac t ion  is a c c o m p a n i e d  b y  a n  increase  of t h e  
cort ical  bloo(l flow which  is due  to a local v a s o d i l a t a t i o n  6. 
This  increase  t ends  in i tself  to  h)wer the  cor t ica l  pCO= 
(v.s.). The  p re sen t  f inding of a n  increased  cor t ica l  pCO 2 
in a rousa l  thercf l )re  s u p p o r t s  the  h y p o t h e s i s  t h a t  the  
a roused  s t a t e  implies  an  a u g m e n t e d  cor t ica l  m e t a b o l i s m  v. 

A n o t h e r  s t a t e  of inc reased  cor t ica l  m e t a b o l i s m  is 
r ep re sen t ed  b y  the  ep i lep t ic  seizure s. t lecor(ls of cor t ica l  

6 I). II. IN(;VAR al ld I ' .  S(}IH~RBI':RG, Ac ta  physi(d,  scau(l .  42, 13(I 
( I :~ss). 

I). H. IN{;VAR, in 1t. It . .IASPER et al.  (('d.), h'cticular Format ion  
o] the Bra in ,  H e n r y  l"or(l l h ) sp i t a l  I n t e r n a t i o n a l  Sylnl)l)siunl ( l . i t t le  
P, r own  a n d  Co., B o s t o n  195N), p. aNl.  

8 C. F..~('ItMII)T, S. S. I'~t':TV, ;llld t't. i t .  Ih.:xxv.'s, Am{w, J .  Phvsi{A. 
143, 33 (1915). 
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Fig. 2 . - - C a t .  N e m b u t a l .  Cervical  s y m p a t h e t i c  nerves sect ioned.  F laxedi l  a n d  ar t i f ic ia l  r esp i ra t ion .  Records  of b E G  (A, B a n d  C; 
a r r o w  in C ind ica tes  r e se t t i ng  of ampl i f i ca t ion  to or ig ina l  value) ,  blood pressure  (E), a n d  cor t i ca l  pCO, z (1:) m e a s u r e d  b y  an  e l ec t rode  
placed u p o n  the  r i g h t  s u p r a s y l v i a n  gyrus .  F i r s t  s ignal  on line D m a r k s  i n t r a v e n o u s  injeeti(m of '2 cm a of a 5 %  Metrazol  solut ion.  The  second  
s ignal  ind ica tes  per iod  of h a n d c l a p s  which  s t a r t s  an  epi lept ic  seizure las t ing  a b o u t  I o s .  D u r i n g  the  seizure there  is an  ini t ia l  decrease  in 
pCO 2 wh ich  is exp la ined  b y  an  increase  in b lood pressure  (and cor t i ca l  b lood fh)w which  was  no t  measured) .  There  follows a m a r k e d  
a n d  long la s t ing  per iod  o n  inc reased  pCO 2 wh ich  ou t l a s t s  the seizure for  a b o u t  .t ra in.  The  ca l cu l a t ed  v a h w s  of cor t ica l  pC(L  (ram 1 [g) are  

low due  to h y p e r v e n t i l a t i o n .  

20* 
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pCO 2 d u r i n g  Metrazol  induced  a t t a c k s  showed t h a t  t he re  
is a m a r k e d  a n d  long- las t ing  increase  of pCO 2 (Fig. 2) 
which  m u s t  be  due  to  a cons iderab le  increase  of t h e  pro-  
duc t ion  of c a r b o n  d ioxide  d u r i n g  t he  seizure,  d u r i n g  wh ich ,  
fu r the rmore ,  t he  cor t ica l  b lood flow is so m u c h  g r ea t e r  
t h a n  normal ly .  

The  resu l t s  so far  o b t a i n e d  show t h a t  c o n s t a n t  con-  
d i t ions  for m e a s u r e m e n t s  of cor t ica l  pCO 2 m a y  be ach i eved  
expe r imen t a l l y  and. t h a t ,  in pr inciple ,  t he  pCO,  e lec t rode  
descr ibed,  w h e n  p laced  u p o n  t he  i n t a c t  ce reb ra l  cor tex ,  
reac ts  accord ing  to expec ta t ions .  W e  h a v e  exp lo red  t he  
poss ib i l i ty  of m e a s u r i n g  cor t ica l  p c o  2 a f t e r  r e m o v a l  of t he  
pia, or some of t he  g r ay  m a t t e r .  Th i s  lead to u n s t a b l e  con-  
d i t ions  du r ing  which  t he  pCO~ of t h e  i n ju r ed  surface  was 
observed  to increase.  Therefore  we h a v e  chosen  surface  
m e a s u r e m e n t s  a n d  we h a v e  i n t e r p r e t e d  t he  va lues  o b t a i n e d  
as r ep resen t ing  a m e a n  cor t ica l  pCO,.  A t  p re sen t ,  however ,  
t he re  is no  i n f o r m a t i o n  ava i l ab le  as  to,  e .g.  d i f fus ion con-  
d i t ions  of c a r b o n  dioxide  in t he  b ra in .  E x a c t  knowledge  of 
the  cap i l l a ry  a n a t o m y  of t he  c a t ' s  ce rebra l  co r t ex  is also 
lacking.  Such  i n f o r m a t i o n  is necessa ry  before  a t heo re t i ca l  
e v a l u a t i o n  of t he  d a t a  o b t a i n e d  can  be  ca r r i ed  out .  
A f u r t h e r  ana lys i s  of t he  m e a s u r i n g  cond i t i ons  is u n d e r  
way.  

D. H. INGVAR, B. SIESJO, a n d  C. H.  HERTZ 

Institute of Physiology and Institute of Physics, Uni- 
versity of Lund (Sweden), April 10, 1959. 

Zusammen/assung 

Der  mi t t l e re  pCO,  in de r  G e h i r n r i n d e  v o n  K a t z e n  wurde  
mi t t e l s  e iner  neuen  E l e k t r o d e  kon t i nu i e r l i ch  reg is t r ie r t .  
Es  wird  ein k u r z e r  Be r i ch t  f iber die Messbed ingungen ,  
n e b s t  Beispielen y o n  pCO2-VerAnderungen  bei  ve r sch ie -  
d e n e n  F u n k t i o n s z u s t & n d e n ,  gegeben.  

cases. A more  m a r k e d  t e n d e n c y  to d e g r a n u l a t i o n  a n d  
s c a t t e r i n g  of t h e  g ranu les  in  t h e  g r o u n d  s u b s t a n c e  of the  
c o n n e c t i v e  t i ssue  (Fig. 1 CD) was asce r t a ined .  

Treatment with dexamethasone (5 cases a f fec ted  w i th  
aspecif ic  b ro n ch i t i s ) :  Cor t icos te ro id  (De l t a f tuorene  Lepe-  
t i t )  was a d m i n i s t e r e d  o ra l ly  3-4-5 r a g / d a y  a f t e r  p r e l i m i n a ry  
b r o n c h o b i o p t i c a l  e x a m i n a t i o n .  Higtological  con t ro l  a f t e r  
a t r e a t m e n t  of a t  leas t  10 days  s h o w e d  a n u m e r i c a l  re- 
duc t ion  of m a s t  cells (unde r  15). I d e n t i f i a b l e  cells pre- 
sen ted  a r educed  d i a m e t e r  d e g r a n u l a t i o n  a n d  smal l  v io le t  
g ranu les  s u r r o u n d e d  b y  a m o r p h o u s  i n t e r g r a n u l a r  sub-  
s t ance  m e t a c h r o m a t i c a l l y  v e r y  l igh t - red  s t a ined .  There  
were also some d i s r u p t e d  cells w i t h  g ranu les  s c a t t e r e d  in 
the  connec t ive  t issue a n d  m a s t  cells p r e s e n t i n g  orto-  
c h r o m a t i c  g ranu les  (Fig. 1 EF). 

Mast Cells in Bronchia l  Connective T i s sue  of Man 

Importance  of such  Cells 
in Allergic  T i s sue  Injury 

This  r e p o r t  concerns  researches  c o n d u c t e d  on  b r o n c h o -  
biopsies t a k e n  on  t he  orifice of t he  midd le  lobe b r o n c h u s  
f ixed wi th  fo rmal in  Merck  10 °/0 a n d  s t a ined  w i t h  t o lu id ine  
blue a t  p H  6.5. C o u n t i n g  of m a s t  cells was  m a d e  in 20 fields 
using ocular  x 10 a n d  ob jec t ive  × 100. 

Normal subjects (5 cases):  Mas t  cells were n u m e r o u s  
(45 ~ 10) : fusiform, circular ,  oval .  P a r t  of t h e m  ( ' n o r m a l '  
ceils) showed  c y t o p l a s m  t h r o n g e d  w i t h  v io le t  m e t a -  
c h r o m a t i c  granules  a n d  i n t e r g r a n u l a r  c y t o p l a s m  ex- 
t r eme ly  scarse or no t  d e m o n s t r a b l e  (Fig. 1A) ; t he  o t h e r s  
( ' a b n o r m a l '  cells) h a d  qu i te  d i f fe ren t  aspect ,  i.e. l ight  
deg ranu la t ion  d i s rup t ion  a n d  s c a t t e r i n g  of t h e  granules .  
P ropor t i on  of ' n o r m a l '  cells (NC) to  ' a b n o r m a l '  ones  (AC) 
was a lways  NC : AC > 1. Sect ions t r e a t e d  w i t h  hya lu ron i -  
dase (37°C for 18 h) revea led  the  oppos i te  p r o p o r t i o n  
owing to p reva lence  of d e g r a n u l a t e d  cells w i t h  d i s t i nc t l y  
visible v io le t  granules  s u r r o u n d e d  b y  a m o r p h o u s  m e t a -  
ch roma t i c  subs tance ,  wh ich  appea red  dissolved in t he  
cy top la sm thus  a s suming  a purp le - red  s t a in ing  (Fig. 1 B).  
Most  of the  m a s t  cells c lear ly revea led  t h e i r  nuc leus  
because of t he  in tense  d e g r a n u l a t i o n  p rovoked  b y  t he  
enzyme.  

InJlammatory injuries (5 cases):  The  n u m b e r  of m a s t  
cells was no t  far  f rom the  ave rage  obse rved  in n o r m a l  

Fig. 1.- (A) Normal mast-cells. (B) Mast-cells after treatment with 
hyaluronidase. (C) Partial degranulation (brollchitis). (D) Partial dis- 
ruption (bronchitis). (E F) Damage following treatment with dexa- 

methas me {Magnification x 2000), 

Serial  sec t ions  of same  biopsies  i n c u b a t e d  for  18 h a t  
37°C in h y a l u r o n i d a s e  showed  b o t h  a f u r t h e r  r e d u c t i o n  of 
g ranu le s '  d i a m e t e r  a n d  t h e  a m o r p h o u s  i n t e r g r a n u l a r  sub- 
s t ance  d issolved in  t h e  c y t o p l a s m  t h u s  a p p e a r i n g  purple-  
red  s ta ined .  

Allergic-injuries (12 cases) :  Biopsies  were t a k e n  from 
p a t i e n t s  af fected w i t h  b r o n c h i a l  a s t h m a  free of a n y  sec- 
o n d a r y  pa tho log ica l  compl ica t ions .  C o u n t i n g  of m a s t  cells 
in remiss ion  phase  of a s t h m a  gave  a h igh  n u m b e r  (35 i 5), 
whereas  t h e  resu l t  in biopsies  t a k e n  in full a s t h m a  a t t a c k  
was u n d e r  10: in  severa l  cases a careful  e x a m i n a t i o n  of 
m a n y  his to logical  sec t ions  was necessa ry  before  f inding 
a single m a s t  cell. Morphologica l  a n d  m e t a c h r o m a t i c  
changes  were not iced  in all e x a m i n e d  cases b o t h  in re- 
miss ion phase  a n d  in full a s t h m a  a t t a c k :  p r o p o r t i o n  of 
' n o r m a l '  cells (NC) to  ' a b n o r m a l '  ones  (AC) in t h e  former  
case was  a lways  N C : A C  < 1 w i t h  a sti l l  more  m a r k e d  
d ive r s ion  f rom rule  in  t h e  l a t t e r .  T h e  ra re  m a s t  cells ob- 
se rved  in biopsies  t a k e n  in full a s t h m a  a t t a c k  all  exh ib i t ed  
a v e r y  in t ense  d e g r a n u l a t i o n  an d  d i s r u p t i o n  w i t h  granules  
s c a t t e r e d  in t h e  g round  s u b s t a n c e  of t h e  c o n n e c t i v e  tissue. 


