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The  coeff ic ient  of cor re la t ion  was r = + 0.82 (p < 0.001). 
S o d i u m  excre t ion  w i t h i n  6 h a f t e r  u n c l a m p i n g  was also 
cor re la ted  w i t h  t h e  m e a n  b lood  pressure  before  u n c l a m p -  
ing;  t he  coeff icient  of co r re l a t ion  was, however ,  lower 
(r -- + 0.73). The  F igu re  shows t h e  fall  in  b lood  pressure  
as a regress ion  on  sod ium excre t ion ;  t he  slope of t h e  re- 
gression l ine was b = 16.6 m m  H g / m E q / k g  b o d y  wt.  of 
sod ium excre ted  in 6 h a n d  dif fered h igh ly  s ign i f ican t ly  
(p < 0.001) f rom 0. 

These  d a t a  suggest ,  b u t  do n o t  prove,  t h a t  t h e  fall  in  
b lood pressure  a f t e r  u n c l a m p i n g  is r e l a t ed  to a loss of 
sod ium and  ex t race l lu la r  fluid. TOBIAN et  al. 1~ found  t h a t  
t he  t o t a l  e x c h a n g e a b l e  sod ium in t h e  ' G o l d b l a t t - t y p e '  
h y p e r t e n s i o n  in r a t s  is increased  b y  3.9 m E q / k g  w h e n  
c o m p a r e d  to t h a t  of n o r m a l  rats ,  or of an i m a l s  w i t h  h y p e r -  
t ens ion  induced  b y  cons t r i c t i ng  one r ena l  a r t e r y  w i t h o u t  
r e m o v i n g  t h e  oppos i te  k idney .  Th i s  a m o u n t  is nea r ly  t h e  
same  as t he  a d d i t i o n a l  sod ium excre ted  w i t h i n  6 h a f te r  
unc l amping .  T h u s  i t  is possible  t h a t  t he  ' G o l d b l a t t - t y p e '  
of h y p e r t e n s i o n  is causa l ly  r e l a t ed  to  r e t e n t i o n  of sod ium 
a n d  water .  The  poss ible  role of sod ium r e t e n t i o n  in t he  
pa thogenes i s  of d i f fe ren t  types  of h y p e r t e n s i o n  has  r ecen t l y  
been  s t ressed b y  GUVTON and  COLEMAN 1~. However ,  i t  
shou ld  be  po in t ed  ou t  t h a t ,  in t he  e x p e r i m e n t s  of LEDI- 
NGHAM a n d  COHEN ~, a fall  in  blood pressure  occur red  a f t e r  

u n c l a m p i n g  "Gold=bla i r - type '  h y p e r t e n s i v e  rats ,  even  
w h e n  t h e y  were t h o u g h t  to  h a v e  a pos i t ive  w a t e r  ba lance ,  
a n d  in 3 an ima l s  in sp i te  of t he  f ac t  t h a t  t h e  u r ine  exc re ted  
was  re in jec ted .  I t  appea r s  un l ike ly  t h a t  suppress ion  of 
t h e  fall  in  b lood pressure  a f t e r  u n c l a m p i n g  b y  l iga t ing  t he  
u re t e r  could be  due to t h e  a d d i t i o n a l  secre t ion  of r en in  
induced  b y  th i s  ope ra t i on  la. 

Rdsumd. Chez le r a t  h y p e r t e n d u  p a r  cons t r i c t i on  
par t ie t te  d ' u n e  ar t~re  r6nale  e t  n 6 p h r e c t o m i e  con t ro -  
lat6rale,  la suppress ion  ch i rurg ica le  de la cons t r i c t ion  en- 
t r a i n e  une  n o r m a l i s a t i o n  de la  press ion  ar t6r ie l le  et  une  
excr6 t ion  u r ina i re  i m p o r t a n t e  d ' e au  e t  de sod ium;  la l iga- 
t u r e  p r6a lab le  de l ' u re tb re  emp~che  la n o r m a l i s a t i o n  de la 
pression.  
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M a s t  Cel ls  and H i b e r n a t i o n :  O b s e r v a t i o n s  in the 

A n  increase  in t h e  n u m b e r  of m a s t  cells ha s  been  re- 
p o r t e d  as occur r ing  in t i ssues  of h i b e r n a t i n g  hedgehogs  
(Erinaceus europaeus) 1. T he  c lo t t ing  t i m e  of t he  b lood of 
hedgehogs ,  h a m s t e r s  a n d  b a t s  is a p p a r e n t l y  also increased  
d u r i n g  h i b e r n a t i o n  ~ 4. These  obs e r va t i ons  h a v e  been  used 
to  s u p p o r t  t h e  c o n t e n t i o n  t h a t  hepar in ,  w h i c h  is one  of t he  
m a i n  pha rmaco log i ca l l y  ac t ive  subs t ances  p roduced  b y  
t he  m a s t  cell 5, ~, is of phys io logica l  s ignif icance for t he  cir- 
cu l a to ry  s y s t e m  b y  decreas ing  t h e  coagu lab i l i t y  of t he  
b lood  a n d  t h u s  p r e v e n t i n g  s p o n t a n e o u s  t h r o m b o s i s  2,4. 

The  ev idence  for a n  increase  in t h e  b lood  c lo t t i ng  t i m e  
in h i b e r n a t i n g  a n i m a l s  seems conclusive,  whereas  t h e  
ex is tence  of a co r r e spond ing  genera l  increase  in t h e  
n u m b e r  of m a s t  cells - wh ich  is m a i n l y  based  on  s tud ies  in  
a few spec imens  of a single species 1 _ needs  conf i rma t ion .  
W e  h a v e  the re fo re  r e - inves t iga ted  t he  m a t t e r  of poss ible  
changes  in t he  m a s t  cell p o p u l a t i o n  d u r i n g  h i b e r n a t i o n  b y  
s t u d y i n g  t he  m a s t  cells in  t he  i n t e r f em or a l  m e m b r a n e  of 
t he  I n d i a n a  ba t ,  Myotis sodalis, in  t h e  a u t u m n  a n d  
t h r o u g h o u t  t h e  win ter .  P r io r  to  a n d  a t  t h e  end  of t he  
h i b e r n a t i n g  period,  t i s sue  levels of h i s t a m i n e  in th i s  b a t  
were also de t e rmined .  Cons ider ing  t h a t  m a m m a l i a n  m a s t  
cells in  a d d i t i o n  to  h e p a r i n  also s tore  t h e  b u l k  of t i ssue  
h i s t amine ,  a n d  t h a t  v a r i a t i o n s  in  m a s t  cell n u m b e r  in  a 
p a r t i c u l a r  t i ssue  are  usua l ly  para l le led  b y  v a r i a t i o n s  in  i ts  
h i s t a m i n e  c o n t e n t  7,s, t h e  h i s t a m i n e  d e t e r m i n a t i o n s  m a y  
serve as a n  a d d i t i o n a l  i n d i c a t o r  of changes  in  t he  m a s t  cell 
popu la t ion .  

Once eve ry  m o n t h ,  f rom Oc tobe r  to  April ,  6 spec imens  
of Myotis sodalis (equal  n u m b e r s  of e i t he r  sex) were  col- 
lec ted  f rom a c o m m o n  h i b e r n a t i n g  place  in Car te r  Cave 
(Ken tucky) .  The  f i rs t  col lec t ion (October)  was  m a d e  
whi le  t he  b a t s  were g a t h e r i n g  in inc reas ing  n u m b e r s  in  
t he  cave, a n d  t h e y  were sti l l  l eav ing  t he  cave  for f l ights  
a t  n igh t - t ime .  T r a n s i e n t  a rousa ls  f rom t h e  d o r m a n t  s t a t e  
were no t iced  occas ional ly  d u r i n g  t he  w i n t e r  m o n t h s  
( N o v e m b e r  to  March) .  Cave t e m p e r a t u r e s  in  t h e  w i n t e r  
averages  a b o u t  5 ~ T he  las t  col lect ion (April) was  m a d e  

Ind iana  Bat ,  Myotis sodalis 

w h e n  b a t s  s t a r t e d  to  leave  t h e i r  h i b e r n a t i n g  place  for t he  
summer .  

U p o n  cap ture ,  t h e  b a t s  were t a k e n  to  t h e  l a b o r a t o r y  
a n d  kil led w i t h  e thy l  e ther .  The  i n t e r f e m o r a l  m e m b r a n e  
was t h e n  r e m o v e d  and  i ts  2 layers  of sk in  pa r t i a l l y  spl i t  
f rom each  o t h e r  b y  in se r t ion  of a h y p o d e r m i c  needte,  
fol lowed b y  in jec t ion  of m e t h y l  a lcohol  in to  t h e  t i ssue  be- 
t w e e n  these  layers.  Subsequen t ly ,  t h e  whole  t i ssue  
sample  was p laced  in  ja r s  w i t h  m e t h y l  a lcohol  for  addi -  
t i ona l  f ixa t ion.  Af te r  2-3  days  some of t he  samples  were  
comple t e ly  spl i t  i n to  2 layers,  s t a ined  w i t h  alcoholic  
t h i o n i n  (0.1%), a n d  s tud ied  u n d e r  t he  microscope.  O t h e r  
sampIes  were s to red  in t h e  f i xa t i ve  u n t i l  Apri l  w h e n  t h e  
m a s t  cell dens i t y  of samples  o b t a i n e d  on  al l  col lec t ion 
t r ips  was  compared .  N o t w i t h s t a n d i n g  t h a t  t i ssues  f rom 
the  i n t e s t i n a l  t r a c t  h a v e  been  inc luded  in ear l ier  s tud ies  
on  t he  m a s t  cells d u r i n g  h i b e r n a t i o n 1 ,  4, we avo ided  such  
t issues  because  h i b e r n a t i o n  is a c c o m p a n i e d  b y  fa s t ing  
which  pe r  se m a y  f u n d a m e n t a l l y  af fec t  t i ssues  d i r ec t ly  
i nvo lved  in t he  d iges t ive  process.  

J u d g i n g  f rom the  s ingle- layered  skin  p repa ra t ions ,  t h e  
i n t e r f emora l  m e m b r a n e s  were a lways  r ich  in m a s t  cells. 
W e  pe r fo rmed  b o t h  genera l  obse rva t i ons  of m a s t  ceils 
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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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