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f luorescence in f reeze-dr ied  m a t e r i a l  ha s  been  repor tedS 
b u t  no  e x p l a n a t i o n  ha s  been  p roposed  for t h i s  effect. 

Our  resu l t s  i nd i ca t e  t h a t  in  spi te  of t he  d i s a d v a n t a g e s  
of unf ixed  c r y o s t a t  sect ions,  these  a p p e a r  as t he  on ly  
su i tab le  p r e p a r a t i o n s  for t he  loca l iza t ion  of t r a n s p l a n t a -  
t ion  an t igens  in solid t i ssues  b y  m e a n s  of i m m u n o f l u o -  
rescence.  

Rdsumd. Plus ieurs  f i xa t eu r s  p r o d u i s e n t  des effets d616- 
t~res sur  les an t ig6nes  de t r a n s p l a n t a t i o n  de la souris.  La  
f i xa t i on  ~ froid, la cong~ la t i on - subs t i t u t i on  e t  la cryo- 
dess ica t ion  ne  d o n n e n t  pas  de r6su l ta t s  sa t i s fa i san ts .  
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Effect of Blood Sampl ing Methodology on Plasma Levels of Corticosterone, Inorganic Phosphorus 
and Serum 5-Hydroxytryptamine  Concentrations1 

A wide v a r i e t y  of e x p e r i m e n t a l  fac tors  inc lud ing  t i m e  
of day2,  a sex 2, e n v i r o n m e n t a l  change  4-~ a n d  level  of 
anes thes i a  ~ h a v e  been  r epo r t ed  to inf luence  p l a s m a  cort i -  
cos terone  concen t r a t i ons .  I n  add i t ion ,  i t  has  been  sug- 
ges ted  t h a t  t he  m e t h o d o l o g y  used in o b t a i n i n g  b lood  
samples  m a y  also af fec t  p l a s m a  levels of cort icosteroneS.  
Therefore ,  t he  p r e s e n t  e x p e r i m e n t s  were u n d e r t a k e n  to  
explore  t he  poss ible  inf luence  of b lood s amp l ing  m e t h o d -  
ology on  se rum 5 - h y d r o x y t r y p t a m i n e  ( s e r o t o n i n ) ' a n d  
p l a s m a  inorganic  p h o s p h o r u s  as well  as p l a s m a  cort ico-  
s t e rone  concen t r a t i ons .  

Materials and methods. Anima l s  used in t he  p re sen t  s t u d y  
were female  Sp rague -Dawley  ra t s  (Char les-River)  t h a t  
were housed  2 pe r  cage for a t  leas t  3 weeks u n d e r  condi-  
t ions  of con t ro l led  l i gh t i ng  ( f luorescent  i l l u m i n a t i o n  f rom 
0400-1800) and  t e m p e r a t u r e  (24 J- 2~ P u r i n a  l a b o r a t o r y  
chow and  t a p  w a t e r  were ava i l ab le  ad  l ib i tum.  3 days  
pr io r  to  t he  e x p e r i m e n t  r a t s  were t r a n s f e r r e d  to i n d i v i d u a l  
cages. 

I n  all  e x p e r i m e n t s  r a t s  were t a k e n  i nd i v i dua l l y  f rom 
the  a n i m a l  q u a r t e r s  to  the  ad jo in ing  p r e p a r a t i o n  room 
were t h e y  were sub j ec t ed  to one of t he  fol lowing m e t h o d s  
for o b t a i n i n g  b lood samples  : D e c a p i t a t i o n  (DC), r a t s  were 
r ap id ly  d e c a p i t a t e d  ( <  20 sec fol lowing in i t ia l  hand l ing)  
a n d  2 ml  of t r u n k  b lood  col lected in a cen t r i fuge  t u b e  to  
wh ich  0.25 ml  ascorb ic  acid h a d  been  a d d e d ;  t he  r e m a i n -  
ing t r u n k  b lood  (3 ml) was col lected in a hepa r in i zed  
cen t r i fuge  tube .  Card iac  t a p  (CT), each  r a t  was  r a p i d l y  
weighed  and  in j ec t ed  w i t h  sod ium p e n t o b a r b i t a l  
(35 mg/kg,  i.p.). E x a c t l y  10 m i n  fol lowing p e n t o b a r b i t a l  
in jec t ion ,  5.0 to  6.0 ml  of b lood  was w i t h d r a w n  w i t h i n  
1 m i n  f rom t h e  h e a r t  in to  a 10 ml  sa l ine- r insed  syr inge  
(1 inch  21 gauge needle) .  2 ml  of h e a r t  b lood was t h e n  
in jec ted  in to  a cen t r i fuge  t u b e  to  wh ich  0.25 ml  of ascorbic  
acid h a d  been  a d d e d ;  t he  r e m a i n i n g  b lood  was depos i t ed  
in a hepa r in i zed  cen t r i fuge  tube .  J u g u l a r  ve in  t a p  (JV), 
r a t s  were r ap id ly  a n e s t h e t i z e d  w i t h  e ther ,  t he  e x t e r n a l  
j ugu l a r  ve in  exposed  a n d  2 m l  of b lood  col lected in a 
sa l ine- r insed  syr inge  (1 inch  21 gauge needle) fol lowing 
w h i c h  3.5 to  5.0 ml  of b lood was cOllected in a s epa ra t e  
hepa r in i zed  syr inge ;  b o t h  samples  were col lected w i t h i n  
3 ra in  fol lowing t i m e  of cage opening.  I n  all  cases, non-  
hepa r in i zed  b lood was mixed  gen t ly  w i t h  0.25 ml  of 
ascorbic  acid, cen t r i fuged  fol lowing clot  f o r m a t i o n  a n d  
se rum collected for  s e ro ton in  d e t e r m i n a t i o n s .  H epa r i n i zed  
b lood was cen t r i fuged  i m m e d i a t e l y  a n d  p l a s m a  col lected 
for cor t i cos te rone  a n d  inorgan ic  p h o s p h o r u s  d e t e r m i n a -  
t ions .  S a m p l i n g  periods,  wh ich  b e g a n  a t  08.00 or 16.30 h 
of t he  same day,  were a p p r o x i m a t e l y  90 ra in  in  du ra t ion .  

P l a s m a  levels of cor t i cos te rone  and  inorgan ic  phospho-  
rus were d e t e r m i n e d  b y  t he  f luo romet r i c  m e t h o d  of 
GUILLEMIN et  al. 9 and  co lor imet r ic  m e t h o d  of FISKE and  
SUBBAROW 10 respect ively .  The  f luoromet r i c  m e t h o d  of 
WEISSBACH et  al. 11 was used to d e t e r m i n e  se rum levels of 
sero tonin .  T h e  a m o u n t  of hemolys i s  was sub jec t ive ly  
e v a l u a t e d  a n d  cor re la ted  w i t h  t he  m e t h o d  of s amp l ing  
b lood  b y  us ing  an  a r b i t r a r y  scale of 0 = no  hemolysis ,  
+ = s l ight  hemolys is ,  + + = cons iderab le  hemolys i s  
and  + + + = nea r  m a x i m a l  hemolysis .  S t a t i s t i ca l  p robab i -  
l i t ies were der ived  f rom ana lys i s  of va r i ance  or S t u d e n t ' s  
t- test .  

Results. Analys i s  of va r i ance  revea led  a s ign i f ican t  dif- 
ference be tween  t he  cor t i cos te rone  va lues  of t he  3 groups  
d u r i n g  m o r n i n g  b u t  no t  a f t e r n o o n  e x p e r i m e n t s  (Figure 1). 
I n d i v i d u a l  compar i sons  showed  AM cor t i cos te rone  values  
of t he  CT group  to be  h ighe r  ( P < 0 . 0 5 )  t h a n  those  of DC 
or J V  groups ;  DC and  J V  groups  were no t  di f ferent .  AM- 
PM differences  ( P < 0 . 0 1 )  in  p l a s m a  cor t i cos te rone  were 
obse rved  in DC a n d  J V  b u t  no t  CT animals .  

As s u m m a r i z e d  in F igure  2, p l a s m a  inorganic  phospho-  
rus  was h ighes t  in  DC r a t s  a n d  lowest  in  CT an ima l s  a t  
b o t h  t i m e  po in t s ;  c o n c e n t r a t i o n s  in J V  ra t s  were in ter -  
med i a t e  and  d i f fe ren t  ( P <  0.01) f rom CT and  DC bled r a t s  
in  t he  AM b u t  no t  PM. AM-PM differences  in  inorganic  
p h o s p h o r u s  were no t  obse rved  in a n y  of t he  experi-  
m e n t a l  groups.  

As w i t h  t he  cor t i cos te rone  and  inorgan ic  phosphorus ,  
m a r k e d  differences  in  se ro ton in  c o n c e n t r a t i o n  were 
obse rved  (Figure 3). I n d i v i d u a l  compar i sons  ind ica ted  t h a t  
s e ro ton in  va lues  in  J V  ra t s  were h igher  a t  b o t h  t i m e  po in t s  
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( P < 0 . 0 1 )  t h a n  those  f rom CT or DC rats.  No s ignif icant  
AM-PM differences were observed.  Vqhereas, p l a sma  f rom 
JV ra ts  showed l i t t le  or no hemolysis ,  p l a sma  samples  of 
DC and CT ra ts  were marked ly  hemolyzed .  

Discussion. The f inding t h a t  cor t icos terone  levels var ied  
wi th  the  t ime  of day  was no t  unexpec ted  since the  exper-  
imen ta l  hours  were t ime  per iods  known  to represen t  the  
h igh  (PM) and  low (AM) periods of the  24-h p l a sma  corti-  
cos terone c i rcadian rhy thmS,  a. I t  was surpr is ing t h a t  
AM-PM differences  in cor t ieos terone  concen t r a t ion  were 
no t  observed  in ra t s  sub jec ted  to cardiac  t ap  inasmuch  as 
SCHEVlNG et  al. ~ using cardiac t a p  as the  m e t h o d  for 
col lect ing blood d e m o n s t r a t e d  a p r o m i n e n t  c i rcadian 
r h y t h m  in p l a sma  cor t icosterone.  Absence  of an AM-PM 
difference in cor t icos terone  concen t ra t ion  in the  CT group 
is cons i s ten t  w i th  the  s t u d y  of CRITCHLOW et  al. 2 which  

Effect of blood sampling methodology on plasma hemolysis 

AM PM 

CT DC JV CT De JV 

+= + +  + 0 + o 
+ + 0 + + +  0 
0 + +  0 + + +  o 

+ +  0 o + + +  0 
+ +  + + +  0 + +  + + +  o 

+ + +  o + +  + + +  o 
+ + +  + + +  0 + + + +  + 

�9 0, no hemolysis; +,  slight hemolysis; + +,  considerable hemolysis; 
+ + +,  near or maximal hemolysis. 

6O 
~=  

t : o  
: : L  

AM PM AM PM AM PM 
Cardiac lap Decapitation Jugular wir] 

Fig. 1. Effect of methodology on plasma levels of corticosterone in fe- 
male rats. In this and subsequent illustrations number of animals per 
group is indicated at the bases of the eolunms; vertical lines indicate 
standard error. 

d e m o n s t r a t e d  t h a t  p en t o b a rb i t a l  (50 mg/kg) act ing for 
30 min  suppressed  AM-PM differences  in p l a sma  cortico- 
sterone.  However ,  in the  p resen t  s t u d y  absence  of the  
expec ted  d iurnal  va r ia t ion  in p l a sma  cor t icos terone in the  
CT group appeared  to  be the  resul t  of e leva ted  AM corti-  
costerone levels and no t  suppressed  PM p l a s ma  cortico- 
s terone concen t ra t ions  as in the  s t u d y  of CRITCHLO'vV et  
al.~. Al though  the  exp lana t ion  for these  differences canno t  
be ascer ta ined  at  present ,  the  con t roversy  regard ing  the  
effects  of pen toba rb i t a l  on p l a sma  cor t icos terone  levels is 
recognized. H a d  we employed  a h igher  dosage  of pento-  
ba rb i t a l  and /or  wai ted  a per iod of t ime  grea ter  t h a n  10 min  
before col lect ing cardiac blood the  resul ts  m a y  have  been 
different .  However ,  the  dosage (35 mg/kg) used in t he  
p resen t  s tudy  is an accepted  dose for expe r imen ta l  s tud-  
ies ~2 and  the  10 min  la tency  was the  average  t ime  for 
comple te  anesthesia .  The obse rva t ion  t h a t  p lasma in- 
organic phosphorus  was h ighes t  in blood col lected follow- 
ing rap id  decap i t a t ion  suggests  t h a t  the  me thodo logy  
involved in CT and  JV  bleeding procedures  may  have  
resul ted in suppressed  inorganic phosphorus  concentra-  
t ions.  W h e t h e r  these  differences in p lasma levels of in- 
organic phosphorus  reflect  an effect  of the  stress or the  
anes thes ia  a t t e n d a n t  wi th  the  CT and J V  bleeding pro-  
cedures are no t  known.  Consis tent  wi th  the  la t te r  al ter-  
na t ive  are da t a  which  indicate  t h a t  p l a sma  inorganic 
phosphorus  concen t ra t ions  are no t  af fec ted  by  immobil i -  
za t ion stress (unpubl ished observat ion) .  However ,  the  
increased serotonin  concen t ra t ions  no ted  in se rum of ra ts  
bled via the  jugular  vein m a y  ref lect  t he  use of e ther  
anes thes ia  inasmuch  as p re l iminary  f indings in  th is  
l abora to ry  indicate  t h a t  exposure  to  e ther  vapor  results  
in rap id  changes  in se rum levels of serotonin.  The absence 
of AM-PM differences in inorganic  phosphorus  and sero- 
ton in  concen t ra t ions  was expec ted  since the  t imes  
selected for sampl ing  in the  p resen t  s t u d y  represent  
periods of the  day  when  circulat ing inorganic phosphorus  ~ 
and  serotonin  ~ concen t ra t ions  would  be qui te  similar ~a. 
Al though hemolysis  m a y  no t  marked ly  affect  the  analysis  
of cort icosterone,  inorganic phosphorus  or serotonin,  the  
effect  of hemolys is  on the  analysis  of o ther  var iables  such 
as po tas s ium and cer ta in  enzymes  is well known.  Thus, i t  
was of considerable  in teres t  to f ind t h a t  non-hemolysed  
blood can be ob ta ined  rou t ine ly  using the  J V  me thod  for 
blood collecting. Al though  exp lana t ions  for m a n y  of the  
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Fig, 2. Effect of methodology on plasma inorganic phosphorus con- Fig. 3. Effect of methodology on serum levels of 5-hydroxytryptamine 
centrations in female rats. (serotonin) in female rats. 
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a b o v e  d i f f e r e n c e s  h a v e  n o t  b e e n  d e t e r m i n e d ,  t h e s e  d a t a  
f u r t h e r  d o c u m e n t  t h e  i n f l u e n c e  t h a t  m e t h o d o l o g i c a l  
p r o c e d u r e s  m a y  h a v e  On e x p e r i m e n t a l  d a t a .  
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ne l l e  M e t h o d e n  d e r  B l u t g e w i n n u n g  ( H e r z p u n k t i o n ,  D e k a -  
p i t i e r e n ,  P u n k t i o n  d e r  J u g u l a r v e n e )  zu  u n t e r s c h i e d l i c h e n  
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The Effect of Pentagas tr in  on the A~-Cells of the 

I n  a l l  m a m m a l s  t h e  p a n c r e a t i c  i s l e t s  a r e  c o m p o s e d  of  3 
t y p e s  o f  g r a n u l a t e d  cells ,  t h e  Al -ce l l s ,  t h e  As-ce l l s  a n d  t h e  
B-ce l l s .  W h i l e  i t  is g e n e r a l l y  a g r e e d  t h a t  t h e  B-ce l l s  p r o -  
d u c e  i n s u l i n  ~ a n d  t h e  As-ce l l s  g l u c a g o n  3, t h e  f u n c t i o n  of  
t h e  A l - ce l l s  is s t i l l  u n k n o w n .  I t  h a s  b e e n  s u g g e s t e d ,  h o w -  
ever ,  t h a t  t h e  A l -ce l l s  a r e  c o n n e c t e d  w i t h  t h e  g a s t r i n  p r o -  
d u c t i o n  4, 5. R e c e n t l y  LOMSK~, LANGR a n d  VORTEL 6 h a v e  
d e m o n s t r a t e d ,  u s i n g  i m m u n o c h e m i c a l  t e c h n i q u e ,  t h a t  in  
m a n  a n d  s o m e  o t h e r  s pec i e s  t h e  Al-Cells  s h o w  spec i f i c  a f f i -  
n i t y  fo r  g a s t r i n  a n t i b o d i e s .  I n  a n  ea r l i e r  s t u d y ,  t h e r e  w a s  
n o  e v i d e n c e  t h a t  g a s t r i n  i n j e c t i o n s  h a d  a n y  e f f ec t  o n  t h e  
A l - ce l l s  in  g u i n e a - p i g s  7. T h e s e  o b s e r v a t i o n s  a r e  h e r e  re-  
e v a l u a t e d ,  s i n c e  s y n t h e t i c  g a s t r i n  is n o w  a v a i l a b l e ,  a s  we l l  
a s  i t s  t e r m i n a l  p e n t a p e p t i d e ,  w h i c h  h a s  b e e n  u s e d  in  t h e  
p r e s e n t  s t u d y .  

Methods. 10 m a l e  g u i n e a - p i g s  we re  i n j e c t e d  s.c.  w i t h  
p e n t a g a s t r i n  ~ e v e r y  3rd  h for  5 d a y s  w i t h  a d o s a g e  of  4 txg 
e a c h  t i m e  for  t h e  f i r s t  4 d a y s  a n d  t h e n  6.5 [zg. T h e  s u b s t a n c e  
w a s  d i s s o l v e d  in  s a l ine .  T h e  a n i m a l s  w e r e  k i l l ed  1 -2  h a f t e r  
t h e  l a s t  i n j e c t i o n  b y  a b l o w  o n  t h e  h e a d ,  f o l l o w e d  b y  b l e e d -  
ing .  P i e c e s  of  p a n c r e a s  w e r e  i m m e d i a t e l y  i m m e r s e d  in  
Z e n k e r - f o r m o l ,  d e h y d r a t e d  a n d  e m b e d d e d  in  p a r a f f i n .  T h e  
7 ~ m  t h i c k  s e c t i o n s  of  p a n c r e a s  we re  s i l v e r - i m p r e g n a t e d  b y  
a m o d i f i e d  D a v e n p o r t  m e t h o d  s. T h e  i s l e t s  of  L a n g e r h a n s  
w e r e  p h o t o g r a p h e d  a n d  t h e  s e c t i o n s  s u s e q u e n t l y  re-  
s t a i n e d  w i t h  G o m o r i ' s  c h r o m e - h e m a t o x y l i n  p o n c e a u  
f u c h s i n  9. I n  t h e  p a n c r e a s  f r o m  e a c h  a n i m a l ,  t h e  a r e a s  o f  
t h e  l a r g e s t  o p t i c a l  c r o s s - s e c t i o n  of  24 A 1, 24 A2 a n d  24 B-  
ce l l s  w e r e  c a l c u l a t e d  a f t e r  m e a s u r i n g  t h e  l a r g e s t  n u c l e a r  
d i a m e t e r ,  a n d  t h a t  a t  r i g h t  a n g l e s  to  t h e  l a t t e r ,  b y  m e a n s  
of  a n  o c u l a r  s c r e w  m i c r o m e t e r  a t  a m a g n i f i c a t i o n  of  

Pancreat ic  Is lets  in G u i n e a - P i g s  1 

• 1875 (cf. HELLMAN a n d  HI;LLERSTR()M10). T h e  n u c l e i  
we re  c o l l e c t e d  f r o m  a t  l e a s t  5 i s l e t s  in  e a c h  a n i m a l .  O n l y  
n u c l e i  w i t h  t h e i r  c e n t r e s  w i t h i n  t h e  s e c t i o n s  w e r e  m e a s u r e d .  

T h e  a d r e n a l  g l a n d s  we re  w e i g h e d  a f t e r  24 h of  i m m e r -  
s i o n  i n  1 0 %  f o r m o l .  T h e  b l o o d  g l u c o s e  l eve l s  w e r e  d e t e r -  
m i n e d  b y  t h e  g l u c o s e  o x i d a s e  m e t h o d  n .  

Results. T o t a l  b o d y  w e i g h t  s h o w e d  n o  m e a n i n g f u l  d i f fe r -  
e n c e s  b e t w e e n  t h e  p e n t a g a s t r i n - t r e a t e d  g u i n e a - p i g s  a n d  t h e  
c o n t r o l  a n i m a l s  ( T a b l e  I). T h e  m e a n  v a l u e  for  t h e  a d r e n a l  
w e i g h t s  of  t h e  t r e a t e d  a n i m a l s  w a s  s i g n i f i c a n t l y  h i g h e r  
( P  < 0.05) t h a n  t h e  c o r r e s p o n d i n g  v a l u e  for  t h e  c o n t r o l s  
( T a b l e  1). A s  c a n  be  s e e n  in  t h e  s a m e  T a b l e ,  t h e  b l o o d  su -  
g a r  v a l u e s  w e r e  a b o u t  t h e  s a m e  in  t h e  2 g r o u p s .  

Table II. Nuclear size (arbitrary units) of the islet cells in the 2 
groups of guinea-pigs 

Al-~cells A~-cells B-cells 

Pentagastrin 
treated 
guinea-pigs 
Controls 

0.48 4- 0.007 0.60 4. 0.010 0.52 • 0.009 
0.51 = 0.009 0.62 ~ 0.010 0.53 4- 0.009 

t -- 2.46 t -- 1.10 t -- 0.30 
d f - -  18 d r - -  18 d r - -  18 
P < 0.05 P > 0.05 P > 0.05 

Mean values = S.E.M. 

Table I. Body weight, before the first and after the last injection, 
adrenal weight and serum glucose level 

Body weight (g) Adrenal Blood 
weight glucose 

Before Afterwards (rag I (mg/100 ml) 

Pentagastrin 
treated 
guinea-pigs 
Controls 

232 :i= 8 263 :x 9 40 :i: I 89 = 4 
221 2= 6 243 :a= 8 35 :a= 1.5 86 :a: 10 

t = 1.09 t = 1.66 t = 2.70 t = 0.27 
df = 18 d f - -  18 df = 18 d r - -  18 
P > 0.05 P > 0.05 P < 0.05 P > 0.05 

Mean value • S.E.M. 
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