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Hemodynamic changes in normal and medullectomized rats during irreversible hypovolemic shock (for group references see text) 

Group No. of cases Mean body Blood volume Cardiac output Mean arterial Total peripheral 
weight (g) ml/100 g body wt. ml/min per 100 g blood pressure resistance 

mm Hg dyn/sec/cm-5/10 -* 
100 g body wt. 

A 10 259 6.8 -t- 0.3 35.5 ~= 4.0 110.7 -4- 5.0 24.9 :~ 4.0 
B 10 246 3.8 4- 0.3 7.9 ~ 1.4 20.3 4- 2.9 20.6 :j= 0.7 
C 12 182 7.2 • 0.3 33.2 -1- 2.5 101.2 • 3.1 25.6 -4- 1.8 
D 10 251 3.2 ~ 0.2 3.1 • 0.2 36.7 =1= 4.0 .98.0 • 13.0 

Mean ~ S.E. / 

(group D) ; t o t a l  pe r iphe ra l  res i s tance  r e m a i n e d  u n c h a n g e d  
in g roup  B, a n d  in g r o u p  D increased  s ign i f ica t ive ly  
(p < 0.001). Compar i son  b e t w e e n  group  B ( sham ad rena l  
m e d u l l e c t o m y  plus  l lypovolemic  shock) a n d  group  D 
(adrena l  m e d u l l e c t o m y  plus  h y p o v o l e m i c  shock) showed 
a s ign i f ican t  di f ference in ca rd iac  o u t p u t  (p < 0.01) wh ich  
was h ighe r  in group B, and  in m e a n  a r t e r i a l  b lood  pres-  
sure ( p < 0 . 0 1 )  w h i c h  was h ighe r  in  g roup  D;  conse-  
q u e n t l y  t o t a l  pe r iphe ra l  r es i s t ance  was  h igher  in medu l -  
l ec tomized  r a t s  t h a n  in r a t s  w i t h  ad r ena l  medul la ,  d u r i n g  
h y p o v o l e m i c  shock  (p < 0.001). 

Discussion. After  t he  or ig ina l  desc r ip t ion  of HolJssAY 
and  LEwis  9 on  t he  su rv iva l  of dogs w i t h o u t  ad r ena l  
medul la .  LASCANO GONZALEZ 19 obse rved  t h a t  r a t s  w i t h  
t o t a l  ad r ena l ec tomy ,  if k e p t  w i t h  sal ine so lu t ion  in t h e i r  
d r i nk ing  water ,  n o t  on ly  s u r v i v e d  b u t  deve loped  new 
cor t ica l  t issue.  Th i s  new cor t ica l  t i ssue  was ful ly devel-  
oped in 4 weeks, a n d  these  an i m a l s  were  cons idered  as 
an ima l s  w i t h o u t  ad rena l  medul la ,  w i t h  n o r m a l  f u n c t i o n  
of ad rena l  cor tex  2. The re  are  no  obs e r va t i ons  on  t h e  
h e m o d y n a m i c  p a t t e r n  of r a t s  w i t h o u t  a d r e n a l  medul la ,  
excep t  a r e p o r t  of BRODY l r  who  d id  n o t  f ind  changes  
in  basa l  h e a r t  r a t e  a n d  a r t e r i a l  b lood  pressure  in  r a t s  
a f te r  i m m u n o l o g i c a l  s y m p a t h e c t o m y .  

I n  medu l l ec tomized  dogs, a decrease  ha s  been  obse rved  
in basa l  ca rd iac  ou t pu t ,  h e a r t  ra te ,  s t roke  v o l u m e  a n d  
a r t e r i a l  b lood pressure  w i t h  an  increase  in t o t a l  peri-  
p h e r a l  resistance12-14; if s y m p a t h e c t o m y  is added  t he  
same  p a t t e r n  is p resen t ,  b u t  t he re  are no  changes  in  
t o t a l  pe r iphe ra l  r es i s t ance  15. I n  r a b b i t s  KORN~R a n d  
W~IITE 16 did  n o t  obse rve  a n y  changes  in  card iac  ou tpu t ,  
a r t e r i a l  b lood pressure  a n d  h e a r t  r a t e  a f te r  medu l l ec tomy ,  
e i the r  a t  ba sa l  cond i t i on  or  d u r i n g  hypox ia .  

As p o s t u l a t e d  b y  FOLKOW 4 and  C~LANI)ER 9, t he  a d r e n a l  
medu l l a  is t he  m a i n  source of ep i neph r i ne  in m a m m a l s  
whi le  ne rve  end ings  l ibe ra te  m a i n l y  no rep inephr ine .  I t  
can  be  deduced  f rom the i r  s tud ies  t h a t  m edu l l e c t omized  
a n i m a l s  h a v e  a v e r y  scarce o u t p u t  of ep inephr ine ,  a n d  
HARRISON a n d  SEATON 17 obse rved  in m edu l l e c t omized  
dogs t h a t  t he  t i ssue  s torage  of ep i neph r i ne  is a l m o s t  
deple ted .  

F r o m  t h e  resu l t s  r epo r t ed  in  th i s  p a p e r  a n d  those  
p rev ious ly  r epo r t ed  ~ i t  can  be  s t a t e d  t h a t  medul lec to -  

mized  ra t s  s u b m i t t e d  to i r revers ib le  h y p o v o l e m i c  shock  
h a v e  a longer  su rv iva l  t ime,  a lower ca rd iac  o u t p u t  and  
a h igher  b lood  pressure  t h a n  con t ro l  r a t s  du r ing  shock;  
these  differences  c an  be  a t t r i b u t e d  to  a decreased  o u t p u t  
of ep inephr ine ,  s ince t h e  a d m i n i s t r a t i o n  of ep inephr ine  
to n o r m a l  r a t s  unde rgo ing  shock  induced  a shor t e r  
surv iva l .  Since a more  p ro longed  su rv iva l  t i m e  in t h i s  
shock mode l  can  be  o b t a i n e d  no t  on ly  w i t h  ad rena l  
m e d u l l e c t o m y  b u t  also w i t h  con t inuous  in jec t ion  of 
n o r e p i n e p h r i n e  2, i t  seems t h a t  su rv iva l  t i m e  m a y  be  
r e l a t ed  to  t he  r a t io  n o r e p i n e p h r i n e / e p i n e p h r i n e  avai lable ,  
i n s t ead  of be ing  re l a t ed  to  t he  ava i l ab le  a m o u n t s  of each  
c a t h e c o l a m i n e  separa te ly .  H o w e v e r  t he re  is no t  enough  
e x p e r i m e n t a l  ev idence  to s u p p o r t  th i s  h y p o t h e s i s  a n d  
more  work  should  be  done  to c lar i fy  th i s  po in t .  

Resumen. L a  ex t i rpac ion  de la m e d u l a  s u p r a r r e n a l  no  
p rovoca  a l te rac iones  de la  h e m o d i n a m i a  en r a t a s  es tu-  
d iadas  en  condic iones  basales ,  m i e n t r a s  que  d u r a n t e  el 
shock  h ipovo lemico  las r a t a s  m e d u l o p r i v a s  p r e s e n t a n  u n  
v o l u m e n  m i n u t o  cardiaco menor ,  y u n  a u m e n t o  de la 
pres ton  a r t e r i a l  m e d i a  y de la res i s tenc ia  per i fer ica  to ta l ,  
en re lac ion  a los tes t igos  no rma les  somet idos  al  m i smo  
t ipo  de shock.  
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Demonstrat ion of Pos t -Hypophysec tomy Chan~es in the Neurosecretory System of a Fish with in 
situ Staining Technique 

There  are  few ins tances  where  b u l k  s t a in ing  t echn iques  
were a d o p t e d  to s t u d y  t he  t o p o g r a p h i c  p a t t e r n  of t h e  
h y p o t h a l a m o - n e u r o h y p o p h y s i a l  ( t lN)  complex  in ve r t e -  
b r a t e s  1-s. However ,  e x p e r i m e n t a l  s tud ies  us ing  in s i tu  
s t a in ing  t echn iques  are wan ted .  I n  th i s  s t u d y  wi ld -caugh t  
I n d i a n  f r e shwa te r  ca t f i sh  Rite rita (Ham)  i s  used. 

Bra ins  were  f ixed in Bou in ' s  f luid a n d  s t a ined  in G a b e ' s  
a ldehyde  fuchs in  (AF) w i t h  modi f ica t ions .  The  n o r m a l  
H N  complex  ha s  a pa i red  s t a inab l e  nuc leus  p reop t i cus  
(npo) s i t ua t ed  on  e i the r  side of t h e  t h i r d  vent r ic le .  The  
npo gives rise to  t h e  lef t  and  t h e  r i g h t  m a i n  t rac t s .  
Severa l  pa i r s  of l a t e ra l  t r a c t s  s epa ra t e  off f rom the  m a i n  
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Fig. 1. Ventral view of the in situ stained preparation of HN 
complex of R. rita. • 60. exh, extra-hypophysial tract; lint, left 
main tract; It, lateral tract; mdt, median tract; npo, nucleus pre- 
opticus; pt, pituitary stalk; pi, pars intermedia; rpd, rostral pars 
distalis; rmt, right main tract. 

t r ac t s  and  join in the  middle  to form the  pai red med ian  
t rac ts .  The ma in  and  the  med ian  t r ac t s  a p p r o x i m a t e  
t oge the r  and  en te r  t he  pars  i n t e rmed ia  (Figure 1). I n  
h y p o p h y s e c t o m i z e d  animals ,  where  the  p i t u i t a ry  is 
r emoved  along wi th  the  pos ter ior  I/3 of  the  H N  complex,  
rounded  AF-pos i t ive  bodies  were not iced  a t  the  p rox imal  
cut  ends  of tile main,  la tera l  and  the  med ian  t r ac t s  the  
four th  day  af ter  t he  opera t ion  (Figure 2). These bodies  
seen in t he  bulk  p repa ra t ions  are comparab le  to the  
neurohypophys is - l ike  fo rmat ions  descr ibed in t issue 
sect ions of the  h y p o p h y s e c t o m i z e d  Porichthys notatus 9 
Bulk s ta in ing  procedures  can be  p ro f i t ab ly  used to  s t u d y  
the  exper imen ta l ly  p roduced  var ia t ions  in the  q u a n t i t y  of 
the  neurosecre to ry  mater ia l  a long the  ent i re  H N  complex.  
Also i t  can be employed  as an effect ive new approach  in 

Fig. 2. In situ preparation of the HN complex of hypophysectomized 
R. rita where the posterior 1/a of the HN complex was removed along 
with the pituitary. Arrows show the neurohypophysis-like formations 
at the proximal cut ends of the tracts. • 60. 

expe r imen ta l  s tudies  involving ablat ion,  e lect rophysio-  
logical and imp lan t a t i on  techniques  to learn more  abou t  
the  h y p o t h a l a m o - h y p o p h y s i a l  in te r re la t ionships  in tele- 
osts, abou t  which very  l i t t le  is known 10 

Zusammen/assung. Bei einer  Fischar t ,  Rita rila (Ham), 
wird  nachgewiesen,  dass  sich nach  E n t f e r n u n g  der  
H y p o p h y s e  im Gebiet  p rox imal  davon  Subs tanzen  nach-  
weisen lassen, die yon einer  v e r m e h r t e n  Sekre t ion  aus 
dem Gebiet  des H y p o t h a l a m u s  s tamme'n  miigsen. 
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