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TRH-induced tremor 
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Fig. 1. TRH-induced tremor. (a) Dose-response relationship. (b) Registration of the tremor at a higher paper speed. Male rats (200-300 g 
body weights, Sprague-Dawley from Tierfarm Sisseln) were anaesthetized with pentobarbital (50 mg/kg i.p.) TRH dissolved in 0.5 ml physio- 
logicai saline was injected during exactly 2 min into the jugular vein. Thereafter the tremor was recorded by means of a force-transducer 
attached to the right forepaw and a Polygraph. The time after the end of the injectioI1 is indicated at the bottom. 

Zusammen/assung. Thyrotropin- lReleasing H o r m o n  
(TRH) erzeugt  unmi t t e lba r  nach  i.v. In j ek t ion  an Pen to -  
barbi ta l -narkot i s ie r te l l  R a t t e n  einei1 feillschl/igigen Tre- 
mor  und  Haars t r~uben .  Diese S y m p t o m e  werdell  durch  

Acknowledgments. The authors gratefully acknowledge the advice 
of Dr. P. A. D~SAULLES and Dr. W. RITTEL and the skilled 
technical assistance of Mr. B. LATSCHA and Mr. J. C. DALMER. 

eine d i rekte  Zelltralllerv6se W i rk u n g  von T R H  und l l icht  
durch  S t imula t ion  der  Schilddri ise ausgel6st. Die Wir-  
kung ist dosisabh~tngig und  spezifisch fiir das  Tr ipept id  
pGIu-His-Pro.  
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L o c a l  a - A d r e n o c e p t o r  M e d i a t e d  F e e d - B a c k  I n h i b i t i o n  of G a t e c h o l a m i n e  R e l e a s e  f r o m  the  
A d r e n a l  M e d u l l a ?  

An g-receptor  med ia t ed  feed-back mechanisn l  controls  
neu ro t r ansmi t t e r  secret ion f rom l loradrenergic nerve  
endingsl-S.  L ibera ted  l loradrenal ine and  exogenous 
s y m p a t h o m i m e t i c  drugs decrease the  secre tory  response  
to nerve  impulses  by  ac t iva t ion  of neuronal  g-receptors.  
g-Adrenolyt ic  agents  block the  receptors ,  i n t e r rup t  the  
feed-back loop and thus  enhance  noradrellali l le release. 
The ques t ion  arises whe the r  a similar mechan i sm exists  ill 
the  adrenal  medulla.  Therefore,  t he  influence of an g- 
receptor  ac t iva t ing  drug, oxymetazoli l le ,  and  2 g-adreno-  
lyric agents,  phe l l to lamine  and  phe l loxybenzamine ,  on 

po tass ium-evoked  ca techolamine  o u t p u t  f rom perfused  
adrenal  glands was inves t iga ted .  In  addi t ion,  the  effect 
of des ip ramine  has been tes ted.  Po t a s s ium was used as a 
s t imu lan t  r a the r  t h a n  the  physiological  secretagogue 
acetylcholille,  since it depolarizes chromaff in  cells direct-  
lyg; ally possible in te rac t ion  of the  drugs t e s t ed  wi th  
acetylcholi l le  receptors  p robab ly  does no t  influence 
po tass ium- induced  secretion. In  nerve  endings,  release of 
noradrel lal ine evoked by  h igh  po tas s ium and  t h a t  evoked 
by  nerve  impulses  are influenced by  drugs wi th  aff ini ty  to  
g-receptors  in a s imilar  way  10,11. 
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Effect of desipramine, oxymetazoline, phentolamine and phenoxybenzamine on potassium-evoked outflow of catecholamines from the 
adrenal medulla 

Group Drug concentration Catecholamine outflow evoked by 
K~ K s n 

1 -- 107.4 4- 11.9 124.5 J= 20.1 7 
2 Desipramine (10 -6 M) 88.1 4- 11.9 83.4 -E 25.6 5 
3 Oxymetazoline (10 -6 M) 96.8 4- 4.3 77.3 4- 7.7 4 
4 Oxymetazoline (10 -s M) 111.5 4- 10.1 88.4 4- 11.9 5 
5 Phentolamine (10 -6 M) 80.2 4- 8.4 76.9 4- 7.9 5 
6 Phentolamine (10 .5 M) 119.1 4- 8.9 113.9 4- 12.7 7 
7 Phenoxybenzamine (10 -~ M) 160.0 4- 18.6 ~ 135.3 4- 25.7 8 
8 Phenoxybenzamine (10 -~ M) 146.9 4- 26.5 160.8 4- 48.9 6 
9 Phenoxybenzamine (10 -~ M) 153.3 4- 8.8 ~ 140.0 4- 20.2 5 

Normal Tyrode solution was replaced by a solution containing 40 mM potassium 3 times for 12 rain (K1, Ks, Ks). Drugs were infused (0.275 
ml/min) either from 18 ruin before the onset until the end of K 2 (groups 2-7), or from 18 min before the onset of K s until the end of the 
experiment (groups 8 and 9). The outflow of catecholamines evoked by K~ and Ks, respectively, was expressed as percentage of that evoked 
by K v Significant differences from group 1 (t-test): ~ p < 0.05. 

Methods. Bovine  adrena l  glands were ob ta ined  f rom a 
s laughter  house 20-30 mill a f ter  the  dea th  of t he  animals.  
The glands were immed ia t e ly  f lushed wi th  ice-cold 
Tyrode  solut ion (137 m M  NaC1, 2.7 m M  KC1, 1.8 m M  
CaC1 v 1.1 m M  MgCI~, 11.9 m M  NaHCO 3, 0.4 m M  
NaH2PO 4, 5 m M  glucose). The surface of the  glands was 
sacrified by  mak ing  mul t ip le  incisions. Re t rog rade  per-  
fusion wi th  Tyrode  so lu t ion  at  22~ was pe r fo rmed  
according to H~CHTXR et al. ~2. The flow ra te  was kep t  
cons t an t  (6 ml/min) .  F r o m  30 min  af ter  the  s t a r t  of 
perfus ion onwards,  the  eff luent  was collected in 6-rain 
samples.  Normal  Tyrode  solut ion was swi tched  over  3 
t imes  for 12 rain to po tass ium-r ich  solut ion (40 raM;  
equimolar  r ep l acemen t  of NaC1 by  KC1). S t imula t ion  by  
high po ta s s ium s t a r t ed  36 (K 0,  72 (K2) and  108 rain (K~) 
after  the  onset  of perfusion.  Catecholamines  were es t imat -  
ed pho tomet r i ca l ly  ~. E x p e r i m e n t s  in which  amine  out-  
f low 36-42 rain a f te r  the  s t a r t  of perfusion,  i.e. dur ing K~, 
was less t h a n  twice  the  spon taneous  out f low (30-36 min) 
were excluded.  

Results. The spon taneous  efflux of ca techolamines  was 
14.3 4- 0.7 vg/min  (n = 52). I t  was no t  changed by  the  
drugs tes ted.  40 m M  po tass ium increased amine  outflow. 
18-24 min  af ter  the  end of s t imula t ion  by  h igh  potass ium,  
efflux had  re tu rned  to the  p re -po tas s ium level. Therefore,  
po ta s s ium-evoked  ca techolamine  out f low was calculated 
as the  difference be tween  total outf low during,  plus t he  
first  18 rain after,  h igh po t a s s ium perfusion,  and  the  
spontaneous outflow. The o u t p u t  of ca techolamines  
evoked by  the  f irs t  perfus ion wi th  40 m M  potass ium (K1) 
was 1065 4- 131 ~g (n = 52). In  control  exper iments ,  the  
out f low evoked by  the  2nd and  3rd s t imula t ion  wi th  
po tas s ium was s l ight ly  h igher  t h a n  t h a t  evoked b y  the  
first  one (Table). Desipramine,  oxymetazo l ine  and phen-  
to lamine  did no t  cause any  change.  In  contras t ,  10 ~s M 
p h e n o x y b e n z a m i n e  increased the  response  to po tass ium.  

Discussion. At a concen t ra t ion  which  s t rongly  inhibi ts  
the  neuronal  up take  of noradrenal ine ,  and t h e r e b y  
enhances  noradrena l ine  out f low f rom sympa the t i ca l l y  
inne rva ted  t issues ~4, des ip ramine  did not  change  catechol-  
amine  outf low from the  adrenal  gland. The observa t ion  
confirms previous  conc lus ions  t h a t  there  is no quan t i -  
t a t ive ly  re levan t  r e -up take  of ca techolamines  in t he  adre-  
nal medul la  TM ~6 

The increase of po tass ium-evoked  amine  outf low caused 
by  p h e n o x y b e n z a m i n e  canno t  be expla ined by  inhib i t ion  
of re-uptake,  since des ip ramine  was ineffect ive.  R a t h e r  it  

seems probable  t h a t  p h e n o x y b e n z a m i n e  faci l i ta tes  potas-  
s ium-evoked secret ion f rom chromaff in  cells. Similarly, 
p h e n o x y b e n z a m i n e  in vivo faci l i ta tes  ho rmone  release 
f rom dog adrena l  g lands  induced by  sp lanehnic  nerve  
s t imula t ion  15. The spontaneous amine  out f low was un- 
changed in the  p resen t  exper iments .  KIRPEKAR and  
CERVONt ts observed t h a t  p h e n o x y b e n z a m i n e  also in- 
creased spon taneous  outf low;  however ,  in the i r  experi-  
men t s  the  splanchnic  nerves  were left  in tact ,  and  impulses  
f rom the  cent ra l  nervous  sys t em m a y  have  con t r ibu ted  
to  the  ' res t ing '  amine  ou tpu t .  Thus,  i t  seems t h a t  pheno-  
xybenzamine  specifically enhances  the  secre tory  response  
to  depolar iz ing s t imul i  (high po tas s ium or acetylcholine).  
This effect  is analogous to p h e n o x y b e n z a m i n e ' s  ac t ion  on 
noradrenergic  nerves,  and m a y  also resul t  f rom the  
blockade of e- receptors  med ia t ing  an inh ib i t ion  of secre- 
t ion  by  extracel lular  ca techolamines .  An e- receptor  
med i a t ed  feed-back inhib i t ion  of the  secre tory  response  to 
s t imula t ion ,  comparab le  to  that pos tu la t ed  for nerves  l-s,  
m a y  also opera te  in the  adrenal  medulla.  
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The lack of effects of phen to lamine  and oxymetazol ine  
is not  incompat ib le  wi th  this assumption.  The catecholam- 
ine concentra t ion  in the  v ic in i ty  of the  chromaff in  cells 
is ve ry  high. The amines m a y  preven t  access of the  com- 
pe t i t ive  antagonis t  phento lamine  to the  ~-receptors, and 
max ima l  ac t iva t ion  of the feed-back inhibi t ion by  cate- 
cholamines m a y  p reven t  any  addi t ional  inhibi tory  effect 
of oxymetazol ine .  Only the  irreversible antagonis t  
phenoxybei izamine  effect ively blocks the  receptors and 
disinhibi ts  secretion. 

Zusammen[assu~g. Der Einfluss yon Desipramin,  Oxy- 
metazolin,  Phen to lamin  und Phenoxybenzami i i  auf die 
durch 40 m M  IKalium hervorgerufene Abgabe yon Kate-  
cholaminen  aus isoliert perfundier ten  Rindernebennieren  
wurde uii tersucht.  Desipramin,  Oxymetazo l in  und Ptlen- 
tolamii i  bewirkten  keine Anderung;  10 -~ M Phenoxy-  

benzamin  erh6hte die Freisetzullg. Dies deu te t  auf eine 
durch e-Adrenoceptoren ve rmi t t e l t e  Rt ickkopplungshem- 
mung  der  Fre ise tzung yon Katecholaminen,  g~hnIich der  an  
IIoradrenergen Nerven.  
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Influence of 2 -Br-a-Ergokrypt ine-Mes i la te  (CB 154) on the Pituitary Prolactin 
Content of Prooestrus Rats 

In  c y d i n g  female rats, an increased release of L I t  
(ovulatory surge) f rom the  p i tu i t a ry  occurs during the  
af ternoon of the  prooestrus phase. This  is accompanied  by 
a s imilar  surge of prolactin.  In  the  late af ternoon of 
prooestrus,  the  p i tu i t a ry  contains  much  less prolac t in  
than  in the  morning 1, while the  serum prolact in  shows 
several t imes  higher  levels in the  af ternoon than  in the  
morning  2. We  have  used the  prooestrus ra t  to  tes t  CB 154 
for its inh ib i to ry  act ion oil a spontaneously  occurr ing 
p i tu i t a ry  prolact in  depletion. 

Methods. F r o m  a stock of female Ivanovas -Wis t a r  rats  
wi th  a h is tory  of regular  4-day vagina l  cycles, 6-7 
synchronous animals  were al located to one of the  follow- 
ing groups:  I, controls wi th  solvent  t r e a tmen t ;  I I ,  
t r e a t m e n t  gToups: a) 0.1 mg /kg  s.c. Ct3 154, b) 0.3 mg /kg  
s.c. CB 154, c) 1.0 mg/kg  s.c. CB 154. 

T r e a t m e n t  was given a t  17 h of postoestrus day and 
again on the  next  morning  a t  09.30 h, the  prooestrus day.  
Animals  t ha t  showed a clear prooestrus smear  were 
killed at  17.00 h of this  same day  by decapitat ion.  The  
pi tui tar ies  were quickly  removed,  dissected, the  anter ior  
lobe weighed and deepfrozen unt i l  used Ior analysis. 

For  assessing the  prolact in  content  of the  pi tui tar ies ,  
the  disc-electrophoresis procedure,  as ment ioned  by 
YANAI and NAGASAWA 3, was used. The prolac t in  bands 

were measured photodei i s i tometr ica l ly  and the results 
compared  wi th  those of a s tandard  sheep prolact in  pre- 
pa ra t ion  (Ferring) run in paral lel  at  several  concentra-  
tions. 

The  results are calculated in m U / m g  anter ior  p i tu i tary ,  
assuming the  s tandard  to conta in  1000 I U  per  ampoule.  

Resulls and discussion. The results are presented in the  
Table.  They  show t h a t  p re t rea t ing  4-day cycling rats  
wi th  CB 154 late in postoestrus and again in the  morning  
of prooestrus produces a higher  p i tu i t a ry  prolact in  
conten t  on the  af ternoon of prooestrus than  in un t rea ted  
control  animals.  On the  basis of observat ions  by others 1 
on the  prolact in  deplet ion of ra t  pi tui tar ies  during the  
prooestrus phase, this effect of CB 154 is in terpre ted  as 
demons t ra t ing  its inh ib i tory  effect on p i t u i t a ry  prolac t in  
release. These observat ions  corroborate  indirect  evidence 
for the  inh ib i tory  effect of CB 154 on prolact in  secretion 
ill the  rat,  using other  exper imenta l  s i tuat ions 4-6. 

Rdsumd. Le t r a i t emen t  des femelles par  le CB 154 a 
produi t  des t a u x  de prolact i i ie  accrus, compar6s ~ ceux 
des individus  non trait6s. Cet effet d6pendai t  de la dose de 
CB 154. n a d6montr6 que ce compos6 est 6galement  
efficace en 6tat  de s t imula t ion  endog6ne de la prolactine.  

E. IKovAcs and E. FLfJCKIGER 

Prglaetin content of rat adenohypophysis (mU/mg) at 17.00 h of 
pro0estrus 

Biological and Medical Research Division, 
Sandoz Ltd., CH 4002 Basel (Switzerland), 
27 June J974. 

Controls Treatment groups 

CB 154 (mg/kg s.c.) 0 0.1 0.3 1.0 

m 

-~ SD 

P 

29.3 37.0 44.0 53.5 
25.2 35.1 43.2 54.0 
27.6 38.4 45.3 55.1 
25.8 38.3 46.0 55.0 
29.4 43.1 52.0 
28.9 

27.7 37.2 44.3 53.9 

1.8 1.5 1.3 1.3 

6 4 5 5 

< 0 . 0 0 1  < 0 . 0 0 1  < 0 . 0 0 1  
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