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adrenergic blocking agents were given at doses which 
totally reversed the usual cardiovascular actions of intra- 
venously injected adrenaline or noradrenaline. 

I t  has now been observed in experiments performed 
under these conditions with any of the selected drugs, that  
subsequent applications of adrenaline to the cerebral 
cortex were regularly fMlowed by hypertensive reactions. 
Relatively high concentrations of these compounds some- 
times at tenuated this effect at the beginning. But later on, 
the cortical response was restored, and even surpassed its 
previous amplitude, while intravenous adrenaline and nor- 
adrenaline administration continued to cause hypotensive 
actions. Such an assay is illustrated in the Figure, showing 
that  an animal having received a dose of Regitine, suffi- 
cient to transform the cardiovascular reactions to intra- 
venous adrenaline, maintains an important hypertensive 
response to the same hormone on cortical application. 

One could possibly object to this kind of experiments in 
tha t  the impor tant  quantities of transmitter which may 
'diffuse' from the cerebral cortex into the systemic 
circulation, might act differently from the very small 
amounts introduced intravenously. But in the same ex- 
periment shown in the Figure, the administration of three 
times the initially injected dose of i.v. adrenaline (lI) only 
accentuated the previously obtained reversal, and a 
repetition of such an injection (IV) even led, in this case, 
to a lethal blood pressure fall. 

One could then argue that  the 'diffusing' substance, 
passing into the jugular vein and consequently entering 
directly the heart,  might not react like the same trans- 
mit ter  injected through more peripheral channels, such as 
the saphenous or the femoral vein. However, such a possi- 
bility has been ruled out in experiments in which rabbits 
pretreated with Dibenamine, and reacting indifferently by 
hypotensive effects to injections of adrenaline performed 
through the saphena, the jugularis, or even the carotid 
artery, unvariably responded by pressor effects to cortical 
applications of the same substance. 

Another possible objection might be concerned with the 
apparent discrepancy between the amounts of adrenaline 
and those of its antagonistic drugs, on the one hand, and 
between their respective modes of administration (cortical 
in the first, and intravenous in the second ease). However 
these arguments cannot be considered as particularly 
pertinent, for intravenous as well as cortical adrenaline 
produced equipressor reactions in the experiments re- 
ported. They could finally be eliminated by assays in which 
the transmitter and the adrenergic blocking agent were 
both applied to the cerebral cortex at strictly correspond- 
ing concentrations. Here again a complete dissociation has 
been realized. 

Uni- or bilateral contacts during 5 rain of a piece of 
filter-paper soaked in a 5% solution of Regitine, Piper- 
azine, Dibenamine or Largactyl, resulted in a considerable 
enhancement of the hypertensive response to a subsequent 
topical application of adrenaline, whereas the cardi0- 
vascular effects of intravenous injections of the same 
hormone were unchanged or decreased. 

Adrenaline-sensitive elements can thus be characterized 
at cerebral levels thanks to the fact that  their affinity to so- 
called 'adrenergic blocking' agents differs in a specific way 
from that of corresponding peripheral structures. 

RdsumL L'administration parentdrale d'agents tadrdno- 
lytiques, de structures diverses laisse persister la r$action 
hypertensive g l'application corticoe~r6brale de l'adrdna- 
line tout en inversant les effets cardiovasculaires habituels 
de cette hormone inject6e par la vole intraveineuse. L'ap- 
plication corticoc6rdbrale de ces m~mes agents engendre 
un renforcement de la r6ponse hypertensive g l'adr$naline 
corticale. 
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T h y r o i d  H o r m o n e  S y n t h e s i s  
D u r i n g  H y p o t h e r m i a  in  R a t s  

Hypothermic reduction of thyroid 1 lal uptake has been 
shown in rats 1,z and has persisted even after returning to 
normal body temperature 3. Paper radiochromatography 
of the alkali hydrolysate of the gland demonstrated an 
organic incorporation of the iodine taken up during hypo- 
thermia 1. The aim of the present investigation was to 
study the formation of iodinated amino acids in hypo- 
thermia by means of paper radiochromatography of 
trypsin hydrolysed gland. 

Material and ~1ethods. Eighteen male albino rats of 
150-170 g weight were used. Two groups of six rats were 
cooled by GJAJA'S method of hypoxic hypercapnia 4, one 
group to 18-20°C and the other to 28-31°C rectal temper- 
ature. 20 ~C of carrier-free I TM in 0.4 ml saline solution 
were injected intravenously during the corresponding 
degree of hypothermia, and then kept for 5 h at this rectal 
temperature. The rats were sacrificed and each thyroid 
gland removed and weighed on a microtorsion balance, 
homogenized and hydrolyzed for 48 h at 38°C in I ml 
veronal buffer pH 8.6 with 2 mg trypsin, and 7 • 10 -4 
propylthiouracil was added to avoid further transfor- 

mation of I m in vitro. 30 ~tg of monoiodotyrosine, diiodo- 
tyrosine, triiodothyronine, thyroxine, and KJ were added 
as carriers. Paper chromatography of the hydrolysate was 
carried out in a system of butanol-acetic acid-water 
(4:1:5), developed during 20 h, and the detection of 
iodine was by ceri arsenic reagent 5. Chromatograms were 
cut in a segmcnt of 1 cm and radioactivity of each deter- 
mined on a well type scintilating counter. 

Results and Comments. The results (Table and Figure) 
show that deep and light hypothermia reduce thyroid I m 
uptake and, at in the same time, a change in the various 
intraglandular forms of iodine compounds occurs. Mono- 
iodotyrosine and diiodotyrosine are present in a higher 
proportion in relation to the total iodine. Iodinated thyro- 
nines (triiodothyronine and thyroxine) activities were at 

1 R. ANDIUS, F. Lxcmv=a, and M. OLtVEaEAV, C. R. Acad. Sei. z38, 
888 (1954). 

2 F. VERZkR and V. Vumvtd, Helv. physiol. Aeta g, 18 (1951). 
s N. SERAIqMOV, The Useo/Isotopes, Bulletin, Belgrade 1, 21 (1960). 
4 I. GJAJA, C. R. Acad. Sci. ~10, 8{} (1940}. 
s C . H .  B o w v E s ,  M. F.  MAcLAG^N, alld J .  H .  WILKINSON, Biochem.  

j .  59, 93 (1955). 
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Thyroid 5 h I lal uptake and paper chromatographic distribution during hypothermia in rats. M 4- S.E. 

Number Thyroid I TM uptake p. 100 of total thyroid 113t 
of rats p. 100 dose I -  MIT DIT T a + T 4 

Control 6 31.7 q- 2.05 2.4 =[= 0.65 48.4 =[= 1.8 38.6 -4- 1.09 10.3 =~: 1.23 

Hypothermia 18-~0°C 6 6.0 4- 2.14 4.1 ~: 1.37 58.5 4- 1.45 37.7 i 1.21 0 

Hypothermia 28-31~C 6 8.25 :j: 1.75 6.92 ~ 0.65 51.25 :ix 1.21 41.83 :~: 1.34 0 

I -  Inorganic iodine; MIT Monoiodotyrosine; DIT Diiodotyrosine; T a + T 4 Triiodothyronine + Thyroxine 
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t h e  b a c k g r o u n d  level  of c h r o m a t o g r a m s ,  w i th  a n  absence  
of a n y  c o r r e s p o n d i n g  p e a k  in ac t i v i t y .  These  f ind ings  
s u p p o r t  t he  h y p o t h e s i s  of a h y p o t h e r m i c  b lockade  of en-  
zyme  r eac t i ons  conce rned  in t he  las t  p h a s e s  of h o r m o n e  
syn thes i s ,  p r o b a b l y  t h e  coupl ing  of i o d i n a t e d  ty ros ines .  
The  absence  of i o d i n a t e d  t hy ron ine s ,  a n d  h i g h e r  va lues  of 
i o d i n a t e d  ty ros ines ,  c a n  he  e x p l a i n e d  as a r e su l t  of a more  
severe  a f fec t ion  of t h i s  s y s t e m  in  h y p o t h e r m i a  t h a n  o t h e r  
e n z y m e s  of t h y r o i d  ho~rmone syn thes i s% 

Zusammen/assung. Tiefe u n d  oberfl~ichliche H y p o -  
t h e r m i e  a n  R a t t e n  r e d u z i e r t  die R a d i o j o d f i x a t i o n  de r  
Schi lddrt ise .  M a r k i e r t e  J o d t y r o s i n e  w e r d e n  d e d e k t i e r t ,  
w £ h r e n d  J o d t y r o n i n e  fehlen.  

VERA DOLGOVA, N. SERAFIMOW, and G. SESTAKOV 

Institute o/ Physiopathology, Medical Faculty, Shop]e 
(Yugoslavia), July 20, 1962. 

6 Our thanks are due to Prof. I. S. TAD~ER for helpful discussion. 

Effects  of  G u a n e t h i d i n e  o n  S a l i v a r y  G l a n d s  

Like e x t i r p a t i o n  of t h e  super io r  ce rv ica l  gang l ion  x a 
' p h a r m a c o l o g i c a l  s y m p a t h e c t o m y '  b r o u g h t  a b o u t  b y  ad-  
m i n i s t r a t i o n  of d rugs  such  as b r e t y l i u m  a n d  g u a n e t h i d i n e  
can  give rise to  p a i n  in t h e  s a l i v a r y  g l and  regions  d u r i n g  
meals .  Th i s  seems to  be  a m u c h  more  c o m m o n  side-effect  
of b r e t y l i u m  t h a n  o f  g u a n e t h i d i n e .  E x p e r i m e n t s  on  an -  
a e s the t i z ed  ca t s  h a v e  d e m o n s t r a t e d  t h a t  b r e t y l i u m  abol-  
ishes v a s o c o n s t r i c t o r  a n d  s ec r e to ry  effects  of s y m p a t h e t i c  
s t i m u l a t i o n  in  s a l i v a r y  g lands ,  t h u s  i m i t a t i n g  s y m p a -  
t h e c t o m y .  I n  add i t ion ,  however ,  t h e  d r u g  h a s  a m u s c a r i n e -  
l ike effect  on  t h e  g lands ,  e v o k i n g  a f low of s a l i v a  in doses  
on ly  s l igh t ly  l a rge r  t h a n  t h o s e  r equ i r ed  to  p r oduce  ' s y m -  
p a t h e c t o m y  '~. 

I n  t h e  p r e sen t  e x p e r i m e n t s  t h e  ef fec t  of  g u a n e t h i d i n e  
was  i n v e s t i g a t e d  on  s u b m a x i l l a r y  a n d  p a r o t i d  g l ands  of 
ca t s  a n d  s u b m a x i l l a r y  g lands  of ra t s .  T h e  a n a e s t h e t i c  
used was chloratose,  a b o u t  80 m g / k g  g iven  i n t r a v e n o u s l y  
a f t e r  i n d u c t i o n  w i t h  e ther .  T h e  s a l i v a r y  duc t s  were  ex-  
posed  a n d  c a n n u l a t e d ,  Drugs  were g iven  i n t r a v e n o u s l y .  
Ar t i f ic ia l  v e n t i l a t i o n  was g iven  f rom a p u m p .  

I n  t h e  ca t s  t h e  sec re to ry  responses  of t h e  s u b m a x i l l a r y  
g l ands  to  s y m p a t h e t i c  s t i m u l a t i o n  were  abo l i shed  b y  
g u a n e t h i d i n e  in  doses  of 0.5-1 mg/kg ,  i,e, doses s imi la r  to  
those  r equ i r ed  w i t h  b r e t y l i u m .  W h e n  t he  dose of g u a n e t h i -  
d ine  was  s l igh t ly  inc reased  no  sec re t ion  of s a l i va  ensued ,  
as  was  t he  case w i t h  b r e t y l i u m .  V e r y  large  doses h a d  to  be  
g iven  to  o b t a i n  a sma l l  s ec re to ry  response  f r o m  n o r m a l  
p a r o t i d  (20 mg/kg)  or  s u b m a x i l l a r y  (40 mg/kg)  glands.  
Doses of t h i s  o rde r  were also found  to  abo l i sh  for  a s h o r t  
pe r iod  t h e  sec re to ry  effect  of c h o r d a  s t i m u l a t i o n  b u t  n o t  
t h a t  of ace ty l cho l ine  or  n o r a d r e n a l i n e  in s u b m a x i l l a r y  
g lands .  

T h e  s ec r e to ry  ef fec t  of b r e t y l i u m  is i nc reased  b y  pre-  
v ious  p a r a s y m p a t h e t i c  d e n e r v a t i o n  (paro t id )  or  de-  
c e n t r a l i z a t i o n  ( s u b m a x i l l a r y  gland)~.  T h i s  was  f o u n d  to  
be  t h e  case w i t h  g u a n e t h i d i n e  also, doses  of 2 -10  m g / k g  
p r o d u c i n g  sec re t ion  f r o m  p a r o t i d  a n d  s u b m a x i l l a r y  g lands .  

1 W. J. GARDNER and A. F. ABDULLAH, Amer. J. reed. Sci. 230, 65 
(1955). 

2 N. EMMELIN and J. ENGSTR6M, Lancet 1960, 263, 


