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This,  however ,  does no t  i m p l y  t h a t  all l ipids are  devo id  
of e h e m o t a c t i c  ac t iv i ty ,  as Wi lk in son  and  col leagues re- 
p o r t e d  v e r y  r e c e n t l y  on  l ipids w i t h  weak  c h e m o a t t r a c t i v e  
p roper t i e s  in  low doses 19. 

19 P. c. Wilkinson, personal communication. 

The  p r e sen t  s t u d y  has  s h o w n  t h a t  t he  basis  of l euko tac t i c  
r ecogn i t ion  r ema ins  unclear .  I t  is e v i d e n t  t h a t  l eukocy tes  
do n o t  recognize c h e m o t a c t i c  pep t ides  b y  t he i r  p r i m a r y  
s t ruc tu re ,  a specific amino-ac id  a t  t he  N- or C . t e r m i n a l  
end, b y  a def ined s econda ry  s t r u c t u r e  or  b y  i ts  basic  or 
h y d r o p h o b i c  cha rac te r .  
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Summary. Smal l  biopsies  of t he  skin  were t a k e n  f rom p a t i e n t s  w i t h  p a p u l o - c u t a n e o u s  mas tocytos i s .  The  m a s t  cell 
t u m o u r s  were t h e n  d e g r a n u l a t e d  w i t h  c o m p o u n d  48/80 (250 txg/ml in saline), and  w i t h  a Sorp t ion  mic roca lo r imete r ,  
r e la t ive ly  s t rong  e x o t h e r m i c  reac t ions  were measured ,  whereas  n o r m a l  skin  showed  on ly  1/10th t he  in tens i ty .  Di- 

�9 sod ium chromogl ica te  (1%) h a d  no i n h i b i t o r y  effect  on t h i s  t h e r m a l  react ion.  

The  a im of th i s  i n v e s t i g a t i o n  was to t r y  to  measure  
t h e r m a l  effects f rom t he  d e g r a n u l a t i o n  of mas tce l l s  in  
cu taneous  m a s t o c y t o m a ,  us ing  mic roca lo r ime te r s  which  
can  d e t e r m i n e  v e r y  smal l  h e a t  q u a n t i t i e s  (50 • 10 ~ to 
500 • 10 -a calories) a n d  follow t he  h e a t  changes  d u r i n g  
long periods of t ime.  

Ur t i c a r i a  p i g m e n t o s a  t u m o u r s  con ta in  a c c u m u l a t i o n s  
of mastcel ls ,  wh ich  can  easi ly be  d e g r a n u l a t e d  b y  com- 
p o u n d  48/80. The  mas tce l l  g ranu lae  con t a i n  a n u m b e r  of 
biological ly  ac t ive  subs tances ,  wh ich  could be  supposed  
to give rise to  t h e r m a l  effects w h e n  t h e y  are re leased b y  
d e g r a n u l a t i o n  and  al lowed to  ac t  on t he  s u r r o u n d i n g  
tissue. As deg ranu l a t i on  of mas tce l l s  is a c en t r a l  process  
in allergic react ions ,  for example  in the  skin, i t  m i g h t  be of 
g rea t  i m p o r t a n c e  if i t  is possible to  measure  t h e r m a l  
effects f rom the  mas tce l l  degranu la t ion ,  as in  v i t ro  t es t s  of 
allergic reac t ions  on  skin  biopsies m i g h t  be an  appl ica t ion .  

In  order  to  s t u d y  t he  t h e r m a l  effects f rom degranu la -  
t ion  of mastce l ls  in u r t i ca r i a  p i g m e n t o s a  t u m o u r s  of the  
skin, we took  peas ized biopsies f rom p a t i e n t s  suffer ing f rom 
p a p u l o c u t a n e o u s  mas tocy tos i s .  The  diagnosis  was  ver i f ied  
h i s topa thologica l ly .  Cont ro l  biopsies  compr iz ing  epider-  
mis, cor ium and  subcu t i s  of t he  same size a n d  w e i g h t  as 
those  f rom the  mas tce l l  t umours ,  were t a k e n  f rom h e a l t h y  
persons  or f rom h e a l t h y  skin in t he  p a t i e n t s  w i t h  mas to -  
cy toma .  The  pieces were a t  once p u t  in saline. For  deg- 
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r a n u l a t i o n  of t he  mas tce l l s  we used c o m p o u n d  48/80 in 
the  c o n c e n t r a t i o n  of 250 ~,g/ml saline. W e  also inves t i -  
ga ted  if i t  was possible  to  i n h i b i t  c o m p o u n d  48/80 w i th  
d i - sodium chromogl i ca t e  (DSCG) so lu t ion  (1%).  

The  L K B  Sorp t ion  Microca lor imete r  was used and  t he  
t issue pieces were w i t h i n  2-3 h p laced  in t he  mic roco lumn  
and  sal ine and  c o m p o u n d  48/80 solut ion c o n t i n u o u s l y  
p u m p e d  in a d o w n w a r d  flow t h r o u g h  the  cell w i t h  a flow 
ra te  of 20 ml/h .  We  also used a B a t c h  Microca lor imete r  
for some tr ials .  

The  resu l t s  of t he  So rp t i on  Mic roca lo r ime t ry  measure -  
m e n t s  are shown  in t he  Figure.  W h e n  t he  mas tce l l s  t u m o u r  
f rom 6 d i f fe ren t  p a t i e n t s  was  exposed to c o m p o u n d  48/80, 
r e la t ive ly  s t rong  e x o t h e r m i c  r eac t ion  was achieved.  Tile 
reac t ion  g radua l ly  r e t u r n e d  to t he  basel ine  a f t e r  25 min.  
W h e n  h e a l t h y  skin  f rom the  same p a t i e n t s  was  exposed to 
c o m p o u n d  48/80 the re  was a s l ight  exo the rmic  r eac t ion  
las t ing  for a b o u t  20 min.  H i s topa tho log ica l  i nves t iga t ions  
of t he  mas tce l l s  t u m o u r s  before and  a f te r  t he  t es t s  showed 
t h a t  t h e y  were t o t a l l y  d e g r a n u l a t e d  b y  exposure  to  com- 
p o u n d  48/80 in t he  mic roco lumn.  I nves t i ga t i ons  on  the  
d i lu t ion  effect  w h e n  0 .25% 48/80 in sal ine so lu t ion  was 
mixed  w i t h  saline, showed  t h a t  no d i lu t ion  effects  occur red  
in t he  So rp t ion  Microcalor imeter .  

P re -expos i t ion  of t he  t i ssue  w i t h  t he  i nh ib i t i on  d i sodium-  
c romogl ica te  1% in sal ine did  not ,  in these  tr ials ,  i nh ib i t  
t he  e x o t h e r m i c  r eac t ion  el ici ted b y  c o m p o u n d  48/80 solu- 
t ion  on  m a s t o c y t o m a  as m i g h t  be expec ted  w i t h  48/80 as 
d e g r a n u l a t i n g  subs tance .  

Our  resul t s  t h u s  show, t h a t  e x o t h e r m i c  effects can  be  
measu red  f rom skin mas tce l l s  t u m o u r s  w h e n  t h e y  are 
degranu la ted .  Also n o r m a l  skin, in which  mas tce l l s  were 
exposed to  48/80, p roduced  h e a t  wh ich  was a b o u t  1/1 o t h  
of t he  i n t e n s i t y  f rom t h a t  of t he  mas tce l l  t u m o u r  deg ranu-  
l a t ion  (Figure).  E x o t h e r m i c  reac t ions  h a v e  been  r epo r t ed  
us ing  t he  B a t c h  Mic roca lo r ime te r  w h e n  h i s t a m i n e  is 
released f rom r a t  pe r i t onea l  mastce l ls  sens i t ized  w i t h  
i m m u n g l o b u l i n  E 1. The  d i lu t ion  effects of 48/80 in t he  
B a t c h  Microca lo r imete r  are h o w e v e r  so s t rong  t h a t  t h e y  
mask  o the r  t h e r m a l  effects a n d  can  easily be  m i s t a k e n  for 
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Sorption Microcalorimeter thermogram fronl 6 masteell tumours 
(a), and 6 healthy skin pieces (b) exposed to compound 48/80 0.25% 
in saline. Temperature 37 ~ Flow rate 20 ml#nin - downward flow. 
Equilibrimn time: 6 h. Median and range of the values are indicated 
in the curves. 

i BRIJGES, 1972, quoted by R. M. SITDALL. Conference on Tech- 
niques of Mierocalorimetrie Investigations on Cellular Systems 
with Special Reference to the Clinical Field. Chemical Center, 
Lurid University, Lund, Sweden, July 9-11, 1973. 
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a t he rma l  effect  f rom the  t issue s. I t  is possible t h a t  t he  
h i s t amine  released f rom the  mastcel ls  granula  m i g h t  be 
responsible for the  t h e r m a l  effects measured.  H i s t amine  
con t en t  per  g ram t issue in so l i ta ry  m a s t o c y t o m a  has  been  
repor ted  to v a r y  be tween  0.95-2 mg, whereas  0.08 mg is 
normal  a, 4. In  the  B a t c h  Microcalor imeter  we have  achieved 
small  hea t  effects when  hea l t hy  skin biopsies are exposed 
to  compound  48/80 and  h is tamine ,  and  the  W a r b u r g  
s tudies  t h a t  we have  run  paral lel  indicates  t h a t  the re  is an 
increased me tabo l i sm in the  t issue caused by  these  p o t e n t  
subs tances  ~. Hepa r in  is also bound  in the  mastcel ls  
granulae ~ m a y b e  in re la t ively  weak bound  w i t h  the  
amines,  for example  h is tamine .  Also o ther  of t he  m a n y  
subs tances  in mastcel ls  granula  may,  of course, be respon-  
sible for t he  the rmic  effects  and in fu r ther  s tudies  we 
in tend  to  inves t iga te  this.  

In  m a n y  allergic condi t ions  affect ing the  skin, i.e. 
urt icaria,  degranula t ion  of the  t issue mastcel ls  and  the  

blood basophil ics  are cent ra l  processes in the  pa thogene -  
sis, and th is  indicates  t h a t  the  p resen t  f inding t h a t  the rmic  
effects can  be measured  by  Sorpt ion  microca lor imet ry  
when  mastcel ls  in m a s t o c y t o m a  and  normal  skill are de- 
g ranula ted  b y  co mp o u n d  48/80, m i g h t  be of clinical im- 
por t ance  in the  future.  
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Summary.  Sectioning the  nerves innerva t ing  the  pro thorac ic  glands of t he  larva of t he  l emon-bu t t e r f ly  has  no effect  on 
the  deve lopmen t  and  me tamorphos i s  of tile insect.  Tile results  are discussed in the  l ight  of the  known  facts. 

Introduction.  I n n e r v a t i o n  of the  pro thorac ic  glands is 
known  in a t  least  five insect  orders 3. Whi le  the  funct ion  
of th is  innerva t ion  has  been  var ious ly  suggested by  dif- 
fe rent  au thors  2-~, no a t t e m p t  was made  to  get  a d i rect  clue 
by  dene rva t ing  the  glands  themselves .  In  th is  paper  we 
p resen t  a p re l iminary  r epo r t  on such an expe r imen t  car-  
r ied out  in the  larva  of the  lemon-but te r f ly ,  Papil io 
demoleus.  
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Diagram showing the innervation of the prothoracic gland in the 
larva of Papilio demoleus. C1, C2, first and second interganglionic 
connectives; COC, eircumoesophageal connective; N1-N5, nerves 
innervating the different parts of the gland; NM, median nerve; PG, 
prothoraeic gland; SOG, suboesophageal ganglion; TG1, TG2, first 
and second thoracic ganglia; TR, trachea. 

Materials and methods. Young ( i -day-old)  f i f th  (ultimate) 
instar  larvae of the  l emon-bu t t e r f ly  were wate r -narco-  
t ised s and f ixed in posi t ion wi th  the i r  ven t ra l  surface up 
be tween  2 crossed pins in a wax  dissect ing dish. All the  
nerves  (N1 th rough  N5, see below) innerva t ing  each 
gland were sect ioned wi th  a pai r  of microscissors on e i ther  
side of the  ven t ra l  nerve  cord t h ro u g h  incisions made  in the  
in te r segmenta l  membranes .  An an t ib io t i c -phenyl - th iourea  
(1 : 1 by  weight)  mix tu re  was appl ied on the  wounds  and  
the  insects  were cooled a t  5 ~ in a refr igerator  for 4-5  h 
to reduce bleeding 9. The insects  were t h e n  t rans fe r red  to  
room t e m p e r a t u r e  and  kep t  s t a rved  for 24 h to  min imize  
bleeding due to feeding movement s .  The controls  were 
t r ea ted  in a similar m a n n e r  b u t  the i r  nerves  were only  
s l ight ly pul led and no t  severed.  
.Results. There  are 5 nerves  des igna ted  as N1 t h ro u g h  N5 
t h a t  con t r ibu te  to the  innerva t ion  of each pro thorac ic  
gland in th is  insect  (figure). The  N1 arises f rom t h e  sub- 
oesophageal  ganglion and  sends a small  b ranch  to  inner-  
va te  the  t e rmina l  pa r t  of the  gland. The N2 arising f rom 
the  first  in tergangl ionic  connect ive  (C1) lying be tween  
the  suboesophageal  and pro thorac ic  ganglia joins t he  N3 
f rom the  pro thorac ic  ganglion to  form a c o m m o n  nerve  
t h a t  sends a b ranch  to  innerva te  the  middle  p a r t  of the  
gland. Likeweise, the  N4 arising f rom the  med ian  nerve  
of the  pro thorac ic  ganglion joins t he  N5 f rom the  second 
intergangl ionic  connect ive  (C2) lying be tween  t h e  pro-  
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