
108 Specialia EXPERIENTIA XxlI/2 

G r o w t h  H o r m o n e  R e s y n t h e s i s  in the  P i tu i tary  
after Dep le t ion  Induced  by a H y p o t h a l a m i c  

Extrac t  1 

I t  has  recent ly  been  observed  t h a t  g rowth  ho rmone  
(GH) is dynamica l ly  involved in rap id  a d j u s t m e n t s  to  
metabol ic  needs.  The dynamic  role of GH was suggested 
by  the  de tec t ion  of a rise of i ts  p lasma levels af ter  hypo-  
glycaemia,  fas t ing or exercise 2,3. 

The increased GH t i t res  in p lasma are p robab ly  paral-  
leled by  a deple t ion  of GH p i tu i t a ry  con t en t  as indica ted  
by  previous  exper imen t s  in which  a subs tan t i a l  reduc t ion  
of p i t u i t a ry  GH was observed af ter  insulin hypogly-  
caemia  4& 

Since GH secret ion appears  to be sub jec t  to  the  wh im 
of m o m e n t - t o - m o m e n t  metabol ic  needs 6, i t  seemed of 
special in te res t  to s t u d y  the  ra te  of i ts  resynthes is  in a 
p i tu i t a ry  a lmos t  comple te ly  depleted,  as is t h a t  of an  
animal  s u b m i t t e d  to the  in t racaro t id  in ject ion of a s ta lk  
med ian  eminence  (SME) region ex t r ac t  ~-9. An experi-  
men t a l  device such as th is  appears  to  be the  bes t  a t  
p resen t  avai lable for eva lua t ing  the  ra te  of GH resyn-  
thesis.  

Materials and methods. H y p o t h a l a m i c  ex t rac t s  f rom 30- 
day-o ld  Sprague-Dawley  female ra ts  were used. The s ta lk  
med ian  eminence  region and  ad jacen t  ven t ra l  hypo-  
t ha l amus  of 80 ra ts  were removed,  weighed,  pooled and 
homogenized  wi th  0 .1N HC1. The d i lu ted  ex t r ac t  was 
cent r i fuged at  3000 r p m  for 15 min at  4~ The p H  of the  
s u p e r n a t a n t  was ad jus ted  to 7.4 by  add i t ion  of NaHCO 3 
solution.  The final volume was made  up so t h a t  the  acid 
ex t r ac t  f rom 5 mg of ra t  h y p o t h a l a m u s  (nearly equiva len t  
to t he  h y p o t h a l a m i c  t issue of one rat) was conta ined  in 
0.2 ml  of medium.  As rec ip ient  animals,  30-day-old 
Sprague-Dawley  female ra t s  were used. All rec ipient  
animals  were in jec ted  in the  carot id  w i th  5 mg/0.2 ml of 
h y p o t h a l a m i c  ext rac t .  The recipient  animals,  d iv ided into 
four  groups of 15 animals  each, were killed by  decapi ta-  
t ion  15 rain and  1, 3, and 5 h af ter  t r e a tmen t ,  respect ively.  
Thei r  p i tu i tar ies  were removed,  weighed on a tors ion 
balance,  pooled by  groups and  homogenized  wi th  saline. 

Growth hormone resynthesis in rat pituitary after the depletive effect 
of an intracarotid injection of stalk median eminence extract (SME) 

No. of Treatment Time Growth Fiducial 
rats interval hormone limits 

from pituitary P = 0.95 
treatment content 
to death (/~g/mg) 

15 Saline 15 rain 1 6 0 . 1  135.2-206.1 
(0.2 ml/100 g 
body weight) 

15 SME 15 min too low 
(5 mg/0.2 ml/100 g to be 
body weight) determined 

15 SME i h 9 7 . 0  72.6-128.0 
(5 mg/0.2 ml/100 g 
body weight) 

15 SME 3 h 1 2 3 . 0  95.0-158.2 
(5 rag/0.2 ml/100 g 
body weight) 

15 SME 5 h 1 8 0 . 0  170.1-230.6 
(5 mg/0.2 ml/100 g 
body weight) 

Dilut ions were made  in order  to  provide  two dosage levels 
in t he  same volume of in jec ted  fluid (0.5 ml). The same 
procedure  was followed in p repar ing  the  homogena tes  
w i th  control  p i tu i ta r ies  t aken  f rom 30-day-old ra t s  t r ea ted  
only  wi th  0.2 ml  of saline. Growth  ho rmone  bioassay of 
p i t u i t a ry  homogena tes  was pe r fo rmed  following the  meth-  
od of GREENSPAN 1~ as modif ied b y  t~EICHLIN 11. 7--10 
female ra ts  h y p o p h y s e c t o m i z e d  b y  t ransaur ico la r  ap- 
p roach  12 were used to assay each of the  two doses of the  
samples .  N I H  p repa ra t ion  of g rowth  hormone  (GH-B7) 
was used as t he  reference s t anda rd .  The GH potencies  
of the  p i tu i t a ry  homogena tes  were calcula ted on the  basis of 
t he  results  of t he  four-poin t  assay according to FINNEY 13. 

Results and discussion. F r o m  the  resul ts  (see Table) it  
appears  t h a t  15 min af ter  the  in t raca ro t id  in jec t ion  of 
SME ext rac t ,  GH con ten t  in the  p i tu i t a ry  is reduced to 
ex t r eme ly  low values. 1 h af ter  SME ex t r ac t  admin is t ra -  
t ion,  the  p i tu i t a ry  GH con ten t  cor responds  to  60 % of the  
no rma l  value, while af ter  3 h and 5 h i t  rises to values of 
80 % to 100 % respect ively.  

Thus  the  resyn thes i s  of GH in the  p i tu i ta ry ,  af ter  the  
expe r imen ta l ly  induced deplet ion,  t akes  place a t  a 
re la t ive ly  rap id  rate.  This  suggests  t h a t  the  p i tu i t a ry  m a y  
rap id ly  rees tabl ish  its no rmal  s torage of the  hormone.  

The resul ts  of the  p resen t  expe r imen t s  seem to agree 
wi th  the  observa t ions  of ROTH et  al. 3, who po in ted  out  
t h a t  GH p lasma  levels in man  f luc tua te  rap id ly  dur ing 
the  day  in response to nu t r i t iona l  factors,  being depressed 
b y  feeding and  progress ively  e levated  dur ing  fast ing 14. 

Riassunto. Lo s tudio  della velocit~ di resintesi  dell 'or- 
mone  soma to t ropo  nella ipofisi di r a t t o  dopo la mass iva  
deplezione i n d o t t a  dalla somminis t raz ione  endocaro t idea  
di un  es t ra t to  di eminenza  med iana  del l ' ipota lamo,  ha  
messo in evidenza  che 1 ora dopo la somminis t raz ione  il 
con tenu to  de l l 'o rmone viene r icos t i tu i to  in misura  del 
60 %, 3 ore dopo sale all'80 %, 5 ore dopo corr isponde ai 
valori  normali .  
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