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wi th  20 ~g of J H  I I I  (Calbiochem, San Diego, California) 
or acetone.  24 h la ter  the  bra ins  f rom these  insects  were 
processed  as descr ibed before. 5 ~xm th ick  paraf f in  sec- 
t ions  were s ta ined  wi th  P F  and the  a m o u n t  of P F -  
s ta inable  mater ia l  in the  A-cell pe r ika ryon  was de ter -  
mined  mic rospec t ropho tomet r i ca l ly  s, ~ by  using a scanning 
microscope p h o t o m e t e r  (Carl Zeiss, Oberkochen,  W. Ger- 
many)  l inked to a PDP-12  computer .  The measur ing  ap-  
pe r tu re  was set  a t  1.6 ~m and ex t inc t ion  m e a s u r e m e n t s  
were t a k e n  at  490 n m  and 1 ~m s tep size f rom sections of 
15-30 A-cells, f rom a m i n i m u m  of 6 insects,  for each 
group.  The da t a  were analysed  using 1 way  analysis  of 
var iance  or by  the  t - tes t .  
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Amount of PF-stainable material (total extinction) in the neuro- 
secretory A-cells. a, e and e acetone treated control; b, d and f treated 
with 50 [xg precocene II on day 0; g treated with precocene II, by 
contact method, on day 0, and 2 [zl acetone on day 5; h treated with 
preeoeene II, by contact method, on day 0, and 20 [xg JH III on day 
5. Vertical bars represent twice the SE of the mean. 

Results and discussion. In  insects  t r ea t ed  wi th  precocene 
alone there  was no sign of yolk  deposi t ion in the  oocytes,  
whereas  appl ica t ion  of J H I I I  to p recoeene- t rea ted  insects  
induced yolk deposi t ion.  Analysis  of the  d a t a  ob ta ined  by  
m i c r o s p e c t r o p h o t o m e t r y  (figure) revealed t h a t  in preco- 
cene- t rea ted  insects  there  was a s ignif icant  reduc t ion  in 
the  a m o u n t  of s ta inable  mater ia l  4 and  6 days  af ter  the  
t r e a t m e n t  ( p < 0 . 0 5 ;  p <0 .0 1 ) .  There  is no evidence to  
suggest  t h a t  th is  decrease is due to an accelera ted ra te  of 
t r anspo r t  of neurosecre to ry  mater ia l  f rom the  per ikaryon  
to the  neu rohaema l  site in the  aorta .  The decrease is 
p robab ly  due to an inhibi t ion in the  syn the t i c  ac t iv i ty  of 
the  ceils. The dynamics  of the  A-cells in tile cont ro l  insects  
is comparab le  to t h a t  of normal  insects  9. Wi th in  24 h af ter  
J H - t r e a t m e n t  of p recocene- t rea ted  insects,  there  is a 
s ignif icant  increase in the  a m o u n t  of PF-s t a inab le  ma-  
terial  in the  A-cells (p<0.01)  (figure), indicat ing an ap-  
p a r en t  s t imu]a to ry  effect.  Therefore,  i t  is p robable  t h a t  
the  inhibi t ion of these  cells a f ter  p recocene - t r ea tmen t  m a y  
be due to the  absence  of a posi t ive  feed back  f rom the  CA. 
I t  is pe r t i nen t  to men t ion  t h a t  in ject ion of J H  or im- 
p l an t a t ion  of CA into  Mlatectomized Schistocerca gregaria 
s t imula tes  the  syn the t i c  ac t iv i ty  of the  A-cells 1~ n.  F r o m  
the  p resen t  s tudies  i t  is not  known w h e t h e r  the  inh ib i t ion  
and subsequen t  degenera t ion  of the  CA, af ter  precocene-  
t r e a t m e n t  6,0 is med ia ted  t h ro u g h  the  A-cells, a l though re- 
mova l  of these  cells leads to  subnorma l  size of the  CA 7. 
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Summary. Methods  are descr ibed for e s t ima t ion  of blood volume and extracel lu lar  space (ECS) in the  whole body and  
in some organs  wi th  51Cr, 14C-thiocyanate and  all-inulin.  A mean  blood vo lume of 47 ml/kg, a t h iocyana te  space of 
350 ml /kg and  a inulin space of 288 ml /kg were de t e rmined  in the  rat .  The cor responding  values  of organs are shown 
in figures 1-3. 

Blood vo lume and  extracel lu lar  space of ra t s  have  
a l r eady  been  de t e rmined  by  several  au thors  1-a. The 
to ta l  blood volume or the  blood con ten t  of the  organs can 
be d e t e r m i n e d  e i ther  by  volume of p lasma  wi th  E v a n s  
Blue (T 1824) and lalj  ma rked  albumin,  or by  the  vo lume 
of e ry th rocy te s  wi th  a~p, 55Fe or 51Cr. If  51 Cr is used as 
t racer ,  the  isotope is absorbed  by  the  e ry th rocy t e s  and  
exc re ted  b y  the  k idneys  to a ve ry  small  degree 4, because 
sICr effect ively  combines  w i th  the  globins c o m p o n e n t s  
of the  haemoglobines  ~. The objec t  of th is  paper  was to 
de t e rmine  the  blood volume and  the  extracel lu lar  space 
in the  t o t a l  an imal  and  in organs  as exac t ly  as possible.  
As we could no t  f ind any  re la ted da t a  or o the r  details,  the  
p o i n t  of in te res t  of those  expe r imen t s  was the  de ter -  
m ina t i on  in the  organs.  
Methods. General.  Adul t  male Sprague-Dawley  ra ts  
(Zent rMins t i tu t  fiir Versuchs t ie rkunde ,  Hannover ) ,  
weighing 170-240 g were used in this  inves t igat ion.  They  

were fed wi th  pel le ts  (Altromin,  Lage/Lippe)  ad l ibi tum,  
bu t  were fas ted for 18 h prior  to each exper iment .  
Red  cell vo lume de te rmina t ion .  51Cr was ob ta ined  f rom 
the  Radiochemica l  Centre A m e r s h a m  in form of Na~51CrO4. 
Af ter  hav ing  sampled  the  blood wi th  a hepar in ised  
capilet te ,  a s l ight  cen t r i fuga t ion  is executed,  because the  
s lCr-absorpt ion in a saline e ry th rozy te - suspens ion  is 
more  comple te  t h a n  in pure  blood6, L The e ry th rocy te  
sed imen t  is suspended  in a physiological  saline to  a 
volume of 1 ml. Af ter  hav ing  added  15 aCi 51Cr, t he  
mix tu re  was s tored  for 45 min at  room tempera tu re .  The 
incuba t ion  was t e r m i n a t e d  b y  centr i fugat ion,  the  e ry th -  
rocytes  were washed  twice wi th  0.9% NaC1 solution, the  
p lasma  was added  again and  80 ~zl of r econs t i tu t ed  blood 
were in jec ted  in to  the  tail  vein. 50 tzl of the  suspens ion  
was appl ied as s t a n d a r d  for the  measu remen t s  of radio- 
ac t iv i ty .  Blood samples  were t aken  60 min  p.a. for 
ac t iv i ty  m e a s u r e m e n t s  and d e t e rmi n a t i o n  of haema toc r i t  ; 
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Blood volume and extracellular space 

Blood 
volume 
(ml/kg) 

Blood volume in organs 
([zl/g organ) 
Liver Kidney Heart Brain Spleen 

ECS 
(ml/kg) 

Own results aZCr 47.4 4- 8 Own results alCr 
Sharpe s 55Fe/59Fe 49.5 Lewis 14 T 1824 
Berlin 132p 45.9 Caster 15 T 1824 
HuangST 1824/s*P 57.5 

94-t-17 46-t-14 424-21 
178 278 - 
99 92 60 

8.7 • 9 574 4- 313 Own results inulin 288 ~ 21 
- 481 Ownresults thiocyanate 350 :k 22 
11 86 Wilde TM inulin 249 

Huang s thioeyanate 330 
Manery 1~ chloride 290 
Harrison ~ chloride 290 

Values represent the mean 4- SE of the mean of 8 rats. 

o rgan  s a m p l e s  were h y d r o l y z e d  for 3 h in 5 N K O H  a t  
100~ a n d  m e a s u r e d  by  a g a m m a  sz in t i l l a t ion  c o u n t e r  
(FH 41 A a n d  F H  90 A, Fr ieseke  & H6pfner ) .  The  
h a e m a t o c r i t  was  d e t e r m i n e d  w i th  a hepa r in i sed  cap i le t te  
b y  c e n t r i f u g a t i o n  a t  1500 •  for 30 m i n  and  cor rec ted  
b y  a fac tor  of 0.96. For  cor rec t ion  of t he  whole  b o d y  
h a e m a t o c r i t ,  t h e  fac to r  0.996 was  used  s, 9 ( e s t ima t ion  b y  
own m e a s u r e m e n t s ) .  
D e t e r m i n a t i o n  of t h i o c y a n a t e  space.  200 m g / k g  s o d i u m  
t h i o c y a n a t e  w i t h  an  a c t i v i t y  of 2 ~Ci were in jec ted  i.p. 
in to  an imal .  S o d i u m  t h i o c y a n a t e  r eached  equ i l i b r i um 
in tile ex t r ace l lu l a r  f luid w i th in  55-60 rain and  r e m a i n e d  
c o n s t a n t  for a t  l eas t  80 min .  A t  th i s  t i m e  a s amp le  of 
each  o rgan  was  t aken ,  e q u i v a l e n t s  were b u r n e d  in a 
s a m p l e  oxidizer  (Tri ca rb  306, Packard )  a n d  m e a s u r e d  in 
a l iquid  sz in t i l l a t ion  c o u n t e r  (SL 30, I n t e r t e c h n i q u e ) .  
D e t e r m i n a t i o n  of inul in  space.  The  a n i m a l  was  anes-  
t he t i zed  w i th  E v i p a n  | (100 mg/kg) ,  one of its f emora l  
ve ins  or one of i ts  ta i l  ve ins  was  c a n n u l a t e d .  Approx i -  
m a t e l y  3-7 ~xCi inu l in  (70 m g / k g  in 0 .9% NaC1) were 
in fused  ( infusion p u m p ,  B r a u n ,  Melsungen)  over  a per iod 
of 8-10 h. Loss  of t r ace r  due  to leakage  of sy r inges  a nd  
f l u c t u a t i o n  of in fus ion  ve loc i ty  were t a k e n  in to  cons ider -  
a t ion  for the  ca lcu la t ions .  Af t e r  equa l  d i s t r i b u t i o n  of t he  
inul in ,  t h e  o rgans  were p r epa red  (see t h i o c y a n a t e  space  
d e t e r m i n a t i o n ) .  
Calcula t ion .  Red  cell vo lume ,  blood v o l u m e  and  th io-  
c y a n a t e  space  see Ve t t e r  1~ a n d  H u a n g * .  

Aor, " Vb ' H 
a) Red cell volume in organs (ml) = A,nj--i00 

Aov,: measured activity in the organ (hnp/min) 
Vb: total blood volume 
Alnj: amount of ~lCr injected (Inlp/nll} 
H : haematocrit 

v 
b) Inulin space (1-exp-kl0 t) (Gladtke n) 

y - klo 
y: blood concentration of inulin (dpm/ml) 
v amount of inulin injected (dpm/duration of the test) 
kx0 : elimination constant 12, xs 

Results and discussion. The  to t a l  b lood v o l u m e  of t he  r a t  
a m o u n t s  to 47 m l / k g  b .w t .  Re l a t i ve ly  h i g h  var iab i l i t i es  
occur  in hea r t ,  sp leen  and  bra in .  For  h e a r t  a n d  bra in ,  
t hese  d ev i a t i o n s  are based  on i nadequac i e s  of m e t h o d  
( injuries  of b lood vesse ls  w h e n  open ing  t he  c r a n i u m  or 

I"] Liver I ~  Hear t ~Spleenl~  Kidney I ~  8rain 

Fig.1 Fig.2 Fi, .3 

Fig. 1. Blood volume in organs (estimation by Na251CrO4). 
Fig. 2. Extraeellular fluid volume in organs (estimation by NaS14CN) 
Fig. 3. Extracellular fluid volume in organs (estimation by SH-inulin). 

blood po r t i ons  r e m a i n i n g  in vent r icu les ) .  As some  of t h e  
e r y t h r o c y t e s  are  s to red  in the  sp leen  a n d  in ce r t a in  
c i r c u m s t a n c e s  c a n  be released,  it  is to be e xpe c t e d  t h a t  
d i f fe ren t  a nd  too h i g h  blood v o l u m e s  will be f o u n d  in 
th i s  organ.  B y  t he  t h i o c y a n a t e  space  m e t h o d ,  an  ECS  
of 350 m l / k g  b . w t  can  be ca lcu la ted .  80 rain  a f t e r  i.p. 
in jec t ion  the re  w a s  no a c t i v i t y  of 14C-metaboli tes in 
e x c r e m e n t s  a n d  ur ine .  
A lower ECS of 288 m l / k g  resu l t s  w h e n  inu l in  m e t h o d  h a s  
been  used.  The  s a m e  can  also be appl ied  to t h e  ECS 
d e t e r m i n a t i o n  of t h e  o rgans  (except  liver). The se  re su l t s  
are s h o w n  in f igures  1-3. The  resu l t s  ach ieved  w i t h  t he  
sl Cr m e t h o d  are a l r e a dy  cor rec ted  b y  d i f f e r en t  f ac to r s  
(venous  h a e m a t o c r i t ,  b o d y  h a e m a t o c r i t )  a n d  t a k e  a c c o u n t  
of t he  i n h o m o g e n o u s  d i s t r i b u t i o n  of cel lular  a n d  p l a s m a t i c  
blood c o n t e n t s  w h i c h  is c a use d  b y  d i f fe ren t  f lux  ve loc i ty  
of e r y t h r o c y t e s  a n d  p l a s m a .  As the  t ab le  shows,  v e r y  
d i f fe ren t  r e su l t s  h a v e  been  found  w i t h  T 1824 a n d  ~lCr 
m e t h o d .  The  t h i o c y a n a t e  m e t h o d  resu l t s  in a n  app rox i -  
m a t e l y  15% larger  d i s t r i bu t i on  space  t h a n  t he  inu l in  
m e t h o d .  T h e  effect  m a y  be connec t ed  w i t h  t he  sma l l  
in f lux  of the  t h i o c y a n a t e  in to  t he  t i ssues .  O ur  r e su l t s  for 
ECS in t he  whole  b o d y  of the  r a t  c o n f o r m  well w i t h  
va lues  p u b l i s h e d  in the  l i t e r a tu re  2,17. No c o r r e s p o n d i n g  
va lue s  d e t e r m i n e d  by  o the r  a u t h o r s  for the  ECS  p o r t i o n s  
in t he  o rga ns  could  be found .  The  ECS d e t e r m i n a t i o n  
us ing  inu l in  r e p r e se n t s  t he  m o s t  cor rec t  m e t h o d  k n o w n  a t  
p resen t ,  b u t  is r a re ly  used  because  of t he  ne c e s s i t y  of 
per fus ion .  The  t h i o c y a n a t e  m e t h o d ,  however ,  g ives  
s l igh t ly  h ighe r  ECS  b u t  w i t h  t he  a d v a n t a g e  of a rap id  
a nd  e xa c t  m e t h o d  of d e t e r m i n a t i o n  of ECS.  
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