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over  a r a the r  large area and  di rect  count ing  of m a s t  cell 
n u m b e r  wi th in  10 r a n d o m l y  chosen obse rva t ion  fields, 
bu t  were unable  to  f ind evidence for any  seasonal  dif- 
ference in t he  mas t  cell popula t ion .  Equa l ly  h igh  numb er s  
of mas t  ceils were appa ren t l y  p re sen t  in all p repara t ions ,  
and  the  granula t ion  and  s ta in ing  proper t ies  of the  cells 
were also similar.  

H i s t amine  was assayed in in te r femora l  m e m b r a n e s  and  
lungs of 8 bats ,  4 collected in October  and  4 in April.  A 
s t a n d a r d  spec t rof luorometr ica l  assay t echn ique  s was 
applied,  excep t  t h a t  all samples  had  been  dried in air (at 
abou t  30~ and were kep t  in the  d ry  s ta te  for a few 
weeks before being sub jec ted  to  assay. In  accordance  wi th  
the  microscopic examina t ion ,  a compar i son  of the  his t -  
amine  con ten t s  of t he  samples,  ca lcula ted  as ~g of the  
base per  g of fresh t issue (Table), revealed no s ignif icant  
difference be tween  ba t s  collected in October  and  ba t s  
collected in April. 

Our observa t ions  are in good ag reemen t  wi th  those  of 
BALLOWITZ10, who s tudied  the  effect  of inani t ion  on the  
m a s t  cells ill var ious  t issues of ba t s  of the  species Vesperugo 
noctula and  found t h a t  ba t s  kep t  in the  l abora to ry  wi thou t  
food for t he  win te r  (5-6 months)  ma in t a ined  a m a s t  cell 
popu la t ion  similar  to  t h a t  of ba t s  killed immedia te ly  upon 
cap ture  in the  au tumn .  Ano the r  more  recen t  r epor t  4 

Histamine levels in tissues of the Indiana bat (Myotis sodalis) imme- 
diately prior to and at the end of the hibernating period 

direct ly  compares  t he  mas t  cell n u m b e r  of win te r  ba t s  
(Myotis luci/ugus) ob ta ined  f rom a cave wi th  t h a t  of 
s u mmer  ba ts  of t he  same species ob ta ined  f rom a fa rm-  
house a n d  also lists da ta  in ag reemen t  wi th  ours. However ,  
by  s t ressing t h a t  t he  failure to find any  difference in m a s t  
cell n u m b e r  in t issues f rom s u mmer  and win te r  ba t s  
migh t  be accounted  for by  s t ra in  differences, the  l a t t e r  
repor t  un fo r tuna te ly  leaves t he  impress ion - which  has  
subsequen t ly  been  passed  on by  reviewers 6,n - t h a t  
dur ing  h ibe rna t ion  there  is p robab ly  an increase in t he  
n u m b e r  of t issue mas t  ceils a f ter  all. F r o m  the  resul ts  
h i the r to  publ i shed  it never the less  seems th at  as far as ba t s  
are concerned,  h ibe rna t ion  fails to induce ally general  
changes  in the  mas t  cell popula t ion .  

Zusammen/assung. U n t e r s u c h u n g e n  fiber die Zahl der  
Mastzel len und den H i s t ami n g eh a l t  in Gewebe der  
I n d i an a -F l ed e rmau s  Myotis sodalis wS~hrend des Win te r -  
schlafes zeigten keine Unte r sch iede  zwischen den i m  
Herbs t ,  W i n t e r  und Frf ihl ing ge t6 te ten  Tieren. 
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Time of year Histamine content ([zg/g) 
Inter femoral 
membrane 

Lung 

October 9.9 15.8 1.3-2.8 
April 10.2-13.2 1.0-3.3 
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Evidence  for a Chol inergic  M e c h a n i s m  Inducing  

The func t ion  of cerebral  h i s t amine  is no t  well es tabl ished 
as ye t  1,~. Cerebral  acetylchol ine  has been  a t t r i b u t e d  a 
role in exc i t a to ry  as well as inh ib i to ry  mechan i sms  3-6 
Electr ical  7 or chemical  s s t imula t ion  of the  cent ra l  nervous  
sys tem induces deple t ion  of b ra in  acetylchol ine  pre-  
sumab ly  t h rough  an accelera ted release of this  neuro-  
h u m o r  0 12. I t  is shown here t h a t  dur ing  cent ra l  nervous  
sys t em s t imula t ion ,  a cholinergic mechan i sm induces an 
increase in cerebral  h i s tamine .  

Material and method. Albino ra ts  of e i ther  sex, 150-200 g 
of body  weight ,  were placed in ind iv idua l  wooden  cages 
p rov ided  wi th  a copper -wired  grid b o t t o m  connec ted  to 
an electronic s t imula tor .  Electr ical  s t imula t ion  to the  
paws was appl ied over  a per iod of 5 min,  4 c/sec, 20 msec 
dura t ion ,  and  a vol tage  h igh  enough to  cause a discrete  
j ump ing  of the  animal .  At  the  end of the  s t imula t ion  
per iod the  ra t s  were  sacrificed by  decapi ta t ion ,  the  bra ins  
were r emoved  as soon as possible (less t h a n  3 min) and 
the  cerebral  hemispheres  and bra in  stern homogenized  
in ice-cold acid e thanol .  Af ter  ex t rac t ion ,  acetylchol ine  
and  h i s t amine  were separa ted  by  descending  paper  chro- 
m a t o g r a p h y  and the  eluates assayed in t he  ra t  d u o d e n u m  
and  guinea-pig i leum respect ively.  Antagonis t s  were 
employed  for fu r the r  t es t ing  of specificity.  Recover ies  
ob ta ined  were over  72% for amoun t s  added  to sample  

His tamine  Increase in the Rat Brain in vivo 

homogena tes  in the  range of concen t ra t ions  s tudied.  
Drugs used for t r e a t m e n t s  added  t o s a m p i e  homogena t e s  
(3 ~g/g for chol inesterase  inhib i tors  and  3 mg/g  of fresh 
t issue for L-histidine) did no t  interfere  wi th  the  procedure.  
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Treatment Aeetylcholine Brain stem Histamine Brain stem 
Cerebral hemispheres (~zg/g of fresh tissue ~) Cerebral hemispheres 

Controls 2.88 • 0.07 3.23 q- 0.07 1.77 =L 0.07 1.89 i 0.07 
Electrical stimulation b 1.71 • 0.06 (--37) 2.05 =E 0.04 (--39) 2.18 ~= 0.03 (+ 23) 2.40 i 0.02 (+ 27) 
Pysostigmine b 3.39 • 0.03 (+ 18) 3.91 ~ 0.03 (+ 21) 1.90 =L 0.07 ~ (+ 7) 2.36 -9 0.03 (+ 29) 
Eleetriealstimulation + 2.20 i 0.05 (--24) 2.70 q- 0.07 (--17) 3.02 + 0.04 (+ 70) 3.50 ~ 0.06 (+ 85) 
Physostigmine 
L-Histidine 2.81 • 0.08~ (--3) 3.12 ~ 0.05 o (--4) 2.05 + 0.03 ~ (+ 16) 2.58 • 0.03 (+ 37) 
Parathion 4.50• (+56) 5.92~=0.08 (+52) 2.43 -4- 0.04~ (+32) 2.54• (+35) 
L-Histidine + Parathion 4.48 d: 0.16 (+ 55) 5.82 -t- 0.18 (+ 51) 4.05 ~ 0.03 (+ 128) 4.81 • 0.10 (+ 153) 

Mean • S.E. for 8 experiments. All values for treated groups are different from controls, p < 0.001, except where indicated. In brackets 
percent change of controls, b Different from electrical stimulation+ Physostigmine, p<0.001. ~ Not different from controls, p>0.05. 
a Different from controls, p < 0.01. ~ Different from L-Histidine + Parathion, p < 0.001. 

F u r t h e r  detai ls  will be publ i shed  elsewhere as p a r t  of a 
mul t i -assay  t echn ique  13. 

Results and discussion. Electr ical  s t imula t ion  induces a 
deple t ion  of b ra in  acetylcholine,  which is accompanied  
by  a c o n c o m i t a n t  increase of b ra in  h i s t amine  in com- 
par ison wi th  controls  (Table). Acetylchol ine  deplet ion,  
p r e sumab ly  occurr ing th rough  an accelera ted  release of 
the  n e u r o h u m o r  f rom store sitesg-12 migh t  bear  a rela- 
t ionsh ip  wi th  the  increase of h i s tamine .  T r e a t m e n t  wi th  
chol ines terase  inhibi tors  (physos t igmine  salicylate,  0.2 
mg/kg  i.p., 30 rain before sacrifice, or an equimolar  dose 
of para th ion)  induced a s ignif icant  increase in the  levels 
of b o t h  acety lchol ine  and  h i s t amine  in the  cerebral  
hemispheres  and bra in  s t em of the  rat ,  except ion  made  
for h i s t amine  in the  cerebral  hemispheres  when  physo-  
s t igmine  was employed,  where  tile change was no t  signifi- 
cant .  The la t t e r  f inding is poss ib ly  re la ted  to a slower 
ra te  of syn thes i s  of h i s t amine  in the  hemispheres  as 
compared  wi th  t he  bra in  s t em in the  various exper imen ta l  
condit ions.  Free  acetylchol ine  seems to be p romot ing  an 
increase in the  levels of h i s t amine  in the  brain.  T r e a t m e n t  
wi th  p a r a t h i o n  showed more  marked  inc remen t s  of b o t h  
neurohumors ,  which is in ag reemen t  wi th  its more  p o t e n t  
chol ines terase  inhib i t ion  14 

Physos t i gmine  plus electrical  s t imula t ion  (the drug  
given 25 min before t he  s t imulat ion)  induced  a consider-  
ably  h igher  rise of h i s t amine  t h a n  the  one found wi th  
e i ther  t r e a t m e n t  alone. The levels of acetylchol ine  wen t  
below those  found  wi th  physos t igmine  alone or in the  
control  group, b u t  r emained  higher  t h a n  those  found  
wi th  electrical s t imula t ion  alone, as if the  acetylchol ine  
released dur ing  cent ra l  nervous  sys t em s t imula t ion ,  and  
accumula ted  because of chol ines terase  inhibi t ion,  en- 
hanced  in some way  to  a larger e x t e n t  t he  syn thes i s  
and /o r  the  accumula t ion  of h i s tamine .  

Admin i s t r a t i on  of L-hist idine (1000 mg/kg,  i.p., 1 h 
before sacrifice) induced an increase in t he  h i s t amine  

levels wi th  no change in t he  acetylchol ine  levels. W h e n  
pa ra th ion  was admin is te red  hal f  an hour  af ter  the  admin-  
i s t ra t ion  of L-histidine, the  combined  t r e a t m e n t  induced  
a s imilar  increase in the  acetylchol ine  co n t en t  to  t h a t  
found wi th  pa ra th ion  alone; however ,  the  increase in t he  
h i s tamine  co n t en t  was cons iderably  h igher  t h a n  t h a t  
found wi th  e i ther  t r e a t m e n t  alone, as if tile increased 
concen t ra t ion  of free acetylchol ine  were enhanc ing  the  
synthes is  of h i s t amine  f rom L-histidine. 

All these  f indings s t rongly  suggest  t h a t  tile b ra in  
acetylchol ine  released dur ing cent ra l  nervous  s y s t em 
s t imula t ion  is t r igger ing a mechan i sm to accelerate  t he  
synthes is  of bra in  h i s t amine  in vivo, since i t  is no t  l ikely 
t h a t  h i s t amine  migh t  be mobil ized f rom somewhere  else 
in the  b o d y  15. 

Rdsumd. P e n d a n t  l ' exc i ta t ion  du sys t6me ne rveux  cen- 
t ral  chez le rat ,  un  m6canisme chol inergique au g men te  
I 'h i s tamine  c6r6brale. 
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Behavioural  Aspects of the Extraocular Light Sense of Urodacus, a Scorpion 

An ext raocular  l ight  sense has been  d e m o n s t r a t e d  
electrophysiological ly  in the  Aus t ra l ian  scorpion, Uroda- 
cws 1. An indica t ion  was also given t h a t  the  eyes are no t  
necessar i ly  involved in some forms of l ight  d e p e n d e n t  
behav iour  ; the  p re sen t  pape r  cont inues  th is  line of enquiry.  

Urodacus is a noc tu rna l  animal .  Dur ing  the  day  it 
w i thd raws  unde r  s tones  or in its bu r row to emerge af ter  

sunse t  and  remain  act ive dur ing  the  first  few hours  of 
the  night .  These two aspects  of its behaviour ,  nega t ive  
p h o t o t a x i s  and  noc tu rna l  ac t iv i ty ,  were chosen for an 
assessment  of the  re la t ive  impor t ance  of eyes and ext ra-  
ocular l ight  sense. 

Withdrawal. Animals  in ha l f -da rkened  Pe t r i  dishes 
w i t h d r a w  f rom the  exposed to  the  da rkened  half  (Table). 


