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7-Butyro lac tone:  An Anesthet ic  with  Hyper thermic  Action in the Rat 

7 - b u t y r o l a c t o n e  (GBL) is a n  a n e s t h e t i c  a g e n t  w i t h  
some i n t e r e s t i ng  p rope r t i e s :  I t  causes  a se lec t ive  increase  
of b r a i n  d o p a m i n e  p r e s u m a b l y  b y  a n t a g o n i z i n g  t r a n s -  
m i t t e r  re lease f rom n e r v e  t e rmina l s ,  as ha s  been  shown  
w i t h  b iochemica l  1, 2 a n d  f luorescence  microscopic  m e t h -  
ods a. Moreover ,  G B L  has  been  r epo r t ed  to  be  a n  endog-  
enous  b r a i n  m e t a b o l i t e  de r ived  f rom g l u t a m a t e  t h r o u g h  
~ - a m i n o b u t y r a t e * .  W e  now  r e p o r t  a h y p e r t h e r m i c  ac t ion  
of G B L  in  t he  r a t  wh ich  is a u n i q u e  f ea tu re  for a n  a n e s t h e t i c  
c o m p o u n d .  

E x p e r i m e n t s  were p e r f o r m e d  in un re s t r a ined ,  male  al- 
b ino  r a t s  he ld  in i n d i v i d u a l  cages a t  a n  a m b i e n t  t e m p e r -  
a tu re  of 30~ B o d y  t e m p e r a t u r e  was c o n t i n u o u s l y  
m o n i t o r e d  w i t h  a n  i n t r a p e r i t o n e a l  t e m p e r a t u r e  t r a n s -  
mi t te rS ,  6 wh ich  h a d  been  i m p l a n t e d  a p p r o x i m a t e l y  1 
week  before  t he  expe r imen t s .  Motor  a c t i v i t y  was m e a s u r e d  
w i t h  a force recorder  s p l aced  u n d e r  t h e  a n i m a l ' s  cage. 
G B L  was  a d m i n i s t e r e d  b y  i n t r a p e r i t o n e a l  i n j ec t ion  a t  
doses of 200, 400, a n d  700-800 mg/kg,  us ing  a coun te r -  
b a l a n c e d  des ign  w i t h  i n t e rva l s  of a t  leas t  2 days  b e t w e e n  
expe r imen t s .  

A dose of 200 m g / k g  G B L  abo l i shed  s p o n t a n e o u s  
m o t o r  a c t i v i t y  for 87 mil l  a n d  decreased  b o d y  t e m p e r a t u r e  
b y  0.7~ (=L 0.09 SEM) (Figure).  A dose of 400 m g / k g  
abo l i shed  m o t o r  a c t i v i t y  for a p p r o x i m a t e l y  3 h. I m m e -  
d i a t e ly  a f t e r  a d m i n i s t r a t i o n  of t h e  d rug  b o d y  t e m p e r a t u r e  
decreased  b y  0.5~ ( •  0.13 SEM).  A p p r o x i m a t e l y  
20 ra in  a f t e r  in jec t ion ,  b o d y  t e m p e r a t u r e  s t a r t e d  to  rise, 
a n d  r eached  a p e a k  of 1.3~ (=~ 0.16 SEM) a b o v e  ti le 
con t ro l  level  a f t e r  70-90 min .  Subsequen t ly ,  b o d y  
t e m p e r a t u r e  decreased  to  1~ (-4- 0.11 SEM) be low t h e  
in i t i a l  level,  a t  a t i m e  w h e n  t h e  a n i m a l  s t a r t e d  to r e sume  
s p o n t a n e o u s  m o t o r  ac t iv i ty .  Doses of 700-800 m g / k g  
G B L  wh ich  depressed  m o t o r  a c t i v i t y  for 5-8  h, h a d  a 
s imi la r  t r i phas i c  ac t ion  on  b o d y  t e m p e r a t u r e  w i t h  a p e a k  

of 1.5 ~ (=~ 0.37 SEM) a b o v e  t he  con t ro l  level.  However ,  
w i t h  such  h i g h  doses a p ro longed  depress ion  of m o t o r  
ac t iv i ty ,  feeding a n d  d r i n k i n g  was a p p a r e n t  in  some 
animals ,  i n d i c a t i n g  a poss ible  tox ic  effect.  To t e s t  t he  
poss ib i l i ty  t h a t  t he  changes  of b o d y  t e m p e r a t u r e  are  due  
to  a n  increase  of cerebra l  dopamine ,  syn thes i s  of ca techol -  
a m i n e s  was i n h i b i t e d  w i t h  e - m e t h y l - p - t y r o s i n e  m e t h y l  
es ter  (AMPT;  250 m g / k g  i.p. 40-70  m i n  p r io r  to  GBL) .  
I t  h a d  been  shown  p rev ious ly  1 t h a t  t he  increase  of b r a i n  
d o p a m i n e  b y  7 - h y d r o x y  b u t y r a t e  ( G H B ;  a m e t a b o l i t e  of 
GBL)  could be  p r e v e n t e d  b y  p r e t r e a t m e n t  w i t h  AMPT.  
I n  our  e x p e r i m e n t s  p r e t r e a t m e n t  w i t h  A M P T  did  n o t  
s ign i f i can t ly  in f luence  t he  effect  of G B L  (400 mg/kg)  on  
b o d y  t e m p e r a t u r e  (peak  increase  1.0~ • 0.22 SEM) a n d  
m o t o r  ac t iv i ty .  Therefore ,  i t  seems un l ike ly  t h a t  t he se  
effects are  due  to  a n  increase  of b r a i n  dopamine .  The  h i g h  
level  of endogenous  G H B  in  t he  h i p p o c a m p u s  and  meso-  
d i e n c e p h a l o n  of t he  gu inea-p ig  2 ra ise  t he  poss ib i l i ty  t h a t  
exogenous  G B L  m i g h t  exe r t  some of i t s  effects  b y  ac t ing  
on  n o n - d o p a m i n e r g i c  cerebra l  s t ruc tu res .  R e c e n t  exper i -  
m e n t s  in  chronic  t h a l a m i c  r a t s  7 i nd i ca t e  t h a t  t h e  p resence  
of t e l encepha l i c  s t r u c t u r e s  is necessa ry  for G B L  h y p e r -  
t h e r m i a ,  as t h e  rise of b o d y  t e m p e r a t u r e  was p rac t i ca l ly  
abo l i shed  in th i s  p r e p a r a t i o n ,  whereas  h y p o t h e r m i a  a n d  
anes thes i a  were st i l l  p resen t .  I t  r e m a i n s  u n k n o w n ,  how- 
ever,  b y  w h a t  m e c h a n i s m s  G B L  induces  h y p e r t h e r m i a  
d u r i n g  anes thes ia .  

Zusammen/assung. 7 - b u t y r o l a c t o n  (400 m g / k g  i.p.) 
b e w i r k t  bei  der  R a t t e  e ine t r i phas i s che  & n d e r u n g  der  
K S r p e r t e m p e r a t u r  m i t  e iner  h y p e r t h e r m e n  K o m p o n e n t e .  
Diese ftir ein N a r k o s e m i t t e l  ungew6hn l i che  H y p e r t h e r m i e  
k a n n  nic t l t  d u r c h  eine E r h 6 h u n g  der  D o p a m i n k o n z e n t r a -  
t ion  im Geh i rn  erklXrt  werden,  d a  sie n a c h  H e m m u n g  der  
K a t e c h o l a m i n s y n t h e s e  f ramer  noch  v o r h a n d e n  ist. 
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Effect of T-butyrolactone (--- 200 mg/kg and -- 400 mg/kg) on body 
temperature. The means and standard errors of the minimum and 
maximum values, and the time of return to the baseline level are 
shown for 5 subjects. The horizontal bars represent the duration of 
abolished motor activity for the 2 doses. 
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Transfer  of Metal l ic  Mercury into the Foetus  

Metal l ic  m e r c u r y  is k n o w n  to  cross t i le  b lood  b r a i n  
ba r r i e r  m u c h  more  r ead i ly  t h a n  ionic mercury1 ,  ~. No 
s imi la r  s tud ies  h a v e  been  r e p o r t e d  on  t he  re la t ive  t r a n s p o r t  
r a t e s  of these  fo rms  of m e r c u r y  f rom m o t h e r  to  foetus.  

I n  t he  p re sen t  s t u d y  W i s t a r  r a t s  200-300 g were ex- 
posed  to m e r c u r y  v a p o u r  label led  w i t h  the  ~~ isotope 
to  give a specific a c t i v i t y  of 15 ~Ci/vg of mercury .  The  
a n i m a l s  p laced  in m e t a b o l i c  cages were al lowed to  inha le  
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Transfer  of e lementa l  and  ionic mercury  from mother  to foetus 

•XPERIENTIA 28/12 

Group Form of Hg  Body  burden  No. of mothers  Tota l  Hg  in ma te rna l  blood 
([zg Hg) (ng) 

Mercury in Placenta l - foeta l  uni ts  
No. of uni ts  To ta l  Hg  Placenta l - foeta l  

(ng) mercury  in  
foetus (%) 

A Hg 1.9 4 

B Hg ++ 1.9 4 

28 ~ 3.5 

730 -t- 10.3 

36 9.0 :~ 0.4 47 

37 10.6 ::t= 0.6 1.0 

the radiokctive mercury vapour for 21/2 min and then 
sacrificed by decapitation (group A). The body burden of 
inhaled vapour was determined by whole body counting. 
Another group of animals (group ]3) was given labelled 
mercuric chloride by i.v. injection in a dose equivalent 
with the body burden of rats belonging to group A. They 
were killed 21/e rain after injection. Radioactivi ty was 
measured in the combined placental-foetal unit and in the 
separated foetuses and in i ml samples of maternal blood. 

Data in Table demonstrate that  the amount of mer- 
cury in blood was over 25 times greater in animals 
injected with ionic mercury than in vapour exposed rats. 
This difference is probably due to the fact that  metallic 
mercury rapidly diffuses from blood to tissues as reported 
previously. Despite this difference in blood levels the 
total amount of mercury taken up by the placental-foetal 
unit was approximately the same. However, in animals 
exposed to the radioactive vapour nearly half of the 
mercury taken up by the placental-foetal unit was found 
in the foetus compared with 1% in the group injected 
with inorganic Hg. 

These results indicate a potentiM for damage to the 
foetus in situations of exposure to mercury vapour. 
Exposure of women to mercury vapour occurs in certain 
occupations such as in the preparation of thermometers 
and calibration of pipet tesa Our results therefore suggest 

a need for teratological studies in relation to exposure to 
mercury vapour. 

Zusammen/assung. Der Quecksilbergehalt im Mutter- 
blut yon Rat ten war nach Injektionen yon Quecksilber- 
salz 25 mal h6her als derjenige yon mit  radioaktivem 
Quecksilberdampf behandelten Muttertieren. AuI den 
Foetus ging hingegen 47 mal mehr Quecksilber tiber, 
wenn das Muttertier Quecksilberd~mpfen ausgesetzt 
wurde. 
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Metabolic Requirements for the Uptake and Retention of HaNorepinephrine (H3NE) by Isolated Frog 
Ventricle 

The incorporation of NE into granules in the nerve 
terminals in situ is an active process requiring energy 1, 2 
In isolated left atrium of the guinea-pig, the energy 
utilized for NE uptake in the nerve endings can procede 
from glycolysis of exogenous glucose or oxidation of non- 
carbohydrate endogenous substrates *. However, in isolat- 
ed frog ventricle under anoxia, exogenous glucose cannot 
serve as an adequate source of this energy 4. In the present 
paper the metabolic requirements for the uptake and 
retention of HaNG by isolated frog ventricle are studied. 

Methods. Ventricles of frog (Rana pipiens) were pre- 
pared and mounted as previously described by FIJRCH- 
COTT et al) .  Ventricles were suspended in an organ bath 
containing 20 ml of regular Ringer solution of the following 
composition (expressed in raM) : NaC1, 103,4 ; KC1, 1,013 ; 
CaCla, 0.9009; COaHNa, 1.851. In the experiments with 
glucose, Ringer solution contained 10 m M  of glucose. The 
solution also contained 10-~g/ml ethylene diaminetetra- 
acetic acid (EDTA). A mixture of 95% O~ and 5% CO~ 
was bubbled through the bathing solution, or 95% N~ 

Table I. Effect  of iodoaceta te  (IAA) on u p t a k e  and re ten t ion  of HaNE b y  i so la ted  frog .ventricle under  aerobic condit ions 

N ~ Glucose T rea tmen t  HaNG present  dur ing  incuba t ion  HaNE in t issue 45 min  after  washou t  in dpm/g  b 

6 Present  - -  5 ng /ml  (5 min) 174.966 dc 26.758 

Present  IAA (10 -4) (20 min) 5 ng /ml  (5 min) 148.786 -1- 24.655 

~Number  of exper iments  (paired). bMean :~z S.E.M. See t ex t  for fur ther  details.  


