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Summary. Exposu re  to  M. S. 222 resul ts  in hyperg lycemia  in adu l t  newts  (Diemictylus  vir idescens).  A combina t ion  
of h igher  anes the t i c  concen t ra t ions  w i th  reduced exposure  per iods  reduces  the  magn i tude  of this  fo rm of s t ress  response.  

Tr icaine m e t h a n e  su lphona te  (M.S. 222) has been  widely  
used  as an  anes the t i c  in expe r imen t s  involving amp h i b -  
ians including s tudies  of appendage  regenera t ion  ill t he  
adu l t  newt ,  Diemic ty lus  (Notophtha lmus)  vir idescens 2-4. 
Al though,  d a t a  regard ing  the  basal  blood glucose levels in 
t he  adul t  E u r o p e a n  Sa lamander ,  Tar icha  torosa  5 and  
b o t h  larval  and  adu l t  A m b y s t o m a  t ig r inum ~ are 
available,  such values  are lacking for Diemic ty lus  
vir idescens.  Moreover,  an unde r s t and ing  of the  metabol ic  
response  of t he  n e w t  to M.S. 222-induced anes thes ia  is 
crucial  in s tudies  involving the  m e a s u r e m e n t  of hor-  
mones,  blood glucose, l iver glycogen and  o ther  me t ab o -  
lites. This s t u d y  was u n d e r t a k e n  to de te rmine  the  con- 
cen t ra t ion  and  dura t ion  of anesthesia  eliciting m i n i m u m  
changes  in basal  glucose levels. 
Methods. Adul t  newts ,  I~iemictylus vir idescens,  f rom 
Nashvi l le  (Tennessee, USA),  were kep t  in deionized 
w a t e r  a t  22 • 1 ~ and  fed g round  beef  twice weekly.  
Animals  were al lowed a m i n i m u m  2 week-per iod of accli- 
ma t i on  to  l abo ra to ry  condit ions.  Medium sized animals  
of b o t h  sexes, weighing app rox ima te ly  2.5 g were fas ted  
for a t  least  48 h pr ior  to  use. Blood samples  were collected 
f rom decap i t a t ed  newts  and  f rom animals  anes the t ized  in 

M . S .  222 (1 g/l) a t  23~ for per iods  of 15, 20, 30 and  
45 min.  An addi t iona l  group was exposed  for 15 min  to  
1.5 g/1 anes the t ic .  M.S. 222 solut ion was p repa red  in 
dist i l led wa te r  i m m e d i a t e l y  before each e x p e r i m e n t  and  
d iscarded  immed ia t e ly  af ter  use. Care was t aken  so t h a t  
t he  contro l  and  expe r imen ta l  animals  received the  same 
hand l ing  pr ior  to  t r e a t m e n t .  E a c h  animal  was isolated 
and  anes the t i zed  singly and  the  t ime  of exposure  was  
precisely control led.  Dupl ica te  10 txl blood samples  were 
col lected by  cardiac  punc tu r e  using hepar in ized  l a m b d a  
p ipe t t e s  and  blood glucose levels were i m m e d i a t e l y  
measured  by  the  glucose oxidase  p rocedureL  
Results and discussion. A to t a l  of 64 adul t  s a l amanders  
were  used for blood glucose analyses.  A s t anda rd  t - t e s t  
for significance of the  difference be tween  mean  blood 
glucose levels was  per formed.  The results,  summar i zed  in 
t he  tab le  show t h a t  t he  mean  blood glucose level in de- 
c ap i t a t ed  animals  (i.e. no anesttlesia) was  25.11 ~= 6.24 
r a g % ;  th is  was cons idered  to  be tke  res t ing  level. A sig- 
n i f ican t  change  in th is  va lue  was n o t  observed w h e n  the  
an imals  were k e p t  in wa te r  a t  23 ~ for 10-30 rain pr ior  to  
decap i ta t ion .  W h e n  the  newts  were anes the t ized  in 
M.S. 222 (1 g/l), m e a n  blood glucose levels increased 
wi th in  15-20 min,  reached  a peak  (66.14 ~: 35.56 m g % )  

af te r  30 min,  and subsequen t ly  decl ined t o w ard  basa l  
levels. However ,  when  a h igher  concen t ra t ion  of anes-  
the t i c  was used (1.5 r a t h e r  t h a n  1 g/l) 15 min  of exposure  
effect ively  anes the t ized  the  animals  w i t h o u t  e leva t ing  the  
glucose level. Thus,  hyperg lycemic  response  to  stress can  
be min imized  t h ro u g h  use of a combina t ion  ot h igher  
concen t r a t ion  and reduced  exposure  period.  
In  addi t ion ,  we observed a wide var ia t ion  in the  mobil iza-  
t ion  of glucose in to  the  blood, which  was p r e s u m a b l y  an 
express ion  of t he  indiv idual  response  to  stress.  W h e n  
newts  were anes the t ized  in M.S. 222 (1 g/l) for 30 min,  t he  
blood glucose level of ind iv idua l  an imals  ranged f rom 
33-145 m g % .  The animals  exh ib i t ed  far less var ia t ion  in 
the i r  blood sugar  levels w h e n  t h e y  were e i ther  anes the-  
t ized  in 1.5 g/1 of M.S. 222 for 15 min  or decap i ta ted .  The 
la t ter ,  a l though  p ro b ab l y  one of t h e  m o s t  reliable ways  
of ob ta in ing  basal  blood glucose levels, is pe rhaps  no t  t he  
m o s t  effect ive way  of col lect ing blood in a small  an imal  
because  of t he  loss of blood consequen t  to  decapi ta t ion .  
I t  is a p p a r e n t  f rom our s t u d y  t h a t  M.S. 222 in the  con- 
cen t r a t i on  widely  used in regenera t ion  s tudies  (1 g/l) in- 
duces  a def ini te  s t ress  response  in adu l t  newts ,  of which  
one man i fes t a t ion  is a hyperg lycemic  condi t ion.  The use 
of an ef t icient  and  quick anes thes ia  is ex t r eme ly  re levan t  
in regenera t ion  s tudies  in Diemic ty lus  vir idescens,  as 
a t t e n t i o n  is cur ren t ly  being focused on the  contro l  of 
molecular  even t s  in regenera t ion  necess i ta t ing  the  mea-  
s u r e m e n t  of var ious  metabol i tes .  Since several  metabol ic  
changes,  involving ho rmones  and  metabol i tes ,  are induced  
by  stress,  it  is essent ial  to arr ive  a t  the  shor t e s t  possible 
t ime  of anes thes ia  to min imize  such changes.  
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The effects of the anesthetic, M. S. 222, on the mean blood glucose values of adult newts, Diemictylus viridescens 

Treatment Number of Duration of Concentration of Mean blood glucose P value (compared to 
animals used anesthesia (min) M.S. 222 (g / l )  (values -4- SD) deeap, values) 

Decapitation 10 - - 25.11 :~: 6.24 - 
M. S. 222 11 15 1.5 22.40 • 7.54 p > 0.3 
M. S. 222 10 15 1 32.68 i 15.69 p 2> 0.1 
M. S. 222 10 20 1 31.65 -1- 8.87 p ~> 0.05 
M. S. 222 13 30 1 66.14 -t- 35.56 p < 0.001 
M. S. 222 10 45 1 41.17 -/- 13.07 p < 0.001 


