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synthesis  as de te rmined  by  3I t -Thymidine  incorporat ion.  
(The isotope was adminis tered  2 h prior  to sacrifice.) Re-  
mova l  of R N A  did not  decrease the  ra t io  of exper imenta l  
to control  rad ioac t iv i ty .  

I n  F igure  2 rad ioac t ive  nuclei  can be seen in the  ex- 
pe r imen ta l  (2a) bu t  no t  in the  control ;  rad ioac t ive  mi- 
to t ic  figures were also seen more f requent ly  in the  former  
t h a n  in the  lat ter .  

E x p e r i m e n t s  pursued dur ing the  spr ingt ime (March- 
April) on popula t ions  o f  nor thern  Canadian  origin gave 
different  results. These animals  had  a lmost  no mi to t i c  
figures in the i r  lenses when  t h e y  first  ar r ived a t  the  labo- 
ra to ry  bu t  the  mi to t i c  index  began to increase dur ing the  
ensuing weeks. W h e n  the  organisms were g iven Ta only 
the  lens, among  the  organs studied,  displayed more hyper-  
plast ic  ac t iv i ty .  This  result  m a y  be due to a t empera tu re  
change witnessed by  the  animals  in thei r  na t ive  locale or 
in t rans i t  to the  laboratory .  

I n  a previous  report ,  we suggested t h a t  the  increase in 
t empera tu re  occuring dur ing the  spring migh t  cause ante-  
r ior  p i t u i t a ry  outf low media ted  by  hypo tha l amic  releas- 
ing factors  ~5. The  'non-responsive  ~ organisms m a y  have  
a l ready  produced  enough TSI-I to arouse considerable  
mi to t i c  ac t iv i ty  in mos t  tissues so t h a t  addi t ional  T 3 could 
produce no fur ther  increase in the  magn i tude  of the  effect. 
This  possibi l i ty  will  be tes ted  in exper iments  upon hypo-  
physec tomized  and thyro idec tomized  specimens bu t  is, 
in any  event ,  a predic t ion  of the  the rmoendocr ine  hypo-  
thesis we p re sen t ed  elsewhere 15. 

The  quest ion whe ther  the  a m o u n t  of T~ and T ,  admin-  
istered i s  in the  physiological  as opposed to the  pha rma-  
cological rang e has ye t  to be sat isfactor i ly  resolved. The  
frogs do, however ,  have  enough endogenous T 3 and/or  T 4 
to produce the  effects observed.  Thus,  when T S H  (0.002 
U/g) was injected,  mi to t ic  ac t iv i ty  in the  lens increased by  a 
factor  of three.  So far we have  not  s tudied this  response 
in o ther  organs. 

Despi te  much  s tudy  the  mechan i sm of act ion of T 3 and 
T ,  is unclear  ~6. In i t ia l  da t a  we have  secured suggests t h a t  
genomic  ac t iva t ion  m a y  account  for our findings. Wi th in  
an  hour  af ter  T8 adminis t ra t ion ,  the  nuclei  of lens epi the-  
lial cells exposed to 3H-act inomycin  D showed an increas- 

ed level  of b inding of the  antibiot ic .  I t  has been suggested 
t h a t  ac t inomycin  D can be used as a probe for gene acti-  
v a t i o n l L  In  earlier studies of in jured and cul tured frog 
lenses, we have  shown t h a t  increased aH-act inomycin  D 
b inding  takes  place in advance  of he ightened syntheses 
of R N A  ~s-20. W h e t h e r  this will  also p rove  to be the  case 
in the  T 3 s t imula ted  sys tem is a t  present  unknown bu t  
the  m a t t e r  will  be inves t iga ted  shortly.  

On the  basis of the  ini t ial  da t a  i t  seems, the  increase in 
the  number  of divis ion figures takes  place because more 
cells have  entered upon ac t ive  t raverse  of the  genera t ive  
cycle (i.e., the  growth  fract ion has been amplif ied by  the  
hormone).  I n  the  South  D a k o t a  flogs which do no t  possess 
any measurable  mi to t ic  index  in the  lens, this  mus t  be the  
case for a lmost  all the  cells (as de te rmined  by  microspec- 
t r o p h o t o m e t r y  and autoradiography)  exist  in G v As we 
will  show explici t ly,  in a la ter  publ icat ion,  in t roduct ion  
of T 3 shifts m a n y  cells th rough  the  S, G 2 and IV[ states.  

Zusammenfassung. Nachweis,  dass bei adulten,  rei len 
Fr6schen Thyrox in  und Tr i iodothyronin  die mi to t i sche  
Aktivit~it  und die D N S - S y n t h e s e  in verschiedenen Orga- 
hen  (Augenlinse, m i t  Epi thel ,  Niere  Darm,  Lebe r ,  Milz, 
Haut ,  Horn-  und Nickhaut)  Zu s t imulieren vermag.  
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A Comparative Study of the Calorigenic Action of Noradrenaline inthe  Rat and Ground 
Squirrel Adapted to Different Temperatures 

T h e  effect of noradrenal ine  was examined  in rat,  
guinea-pig and mouse  1-4, 5, bu t  in h iberna tors  this  effect 
was not  sys temat ica l ly  studied. Some da ta  on the  seasonal 
changes concern the  sens i t iv i ty  of a h iberna tor  to injected 
noradrenal ine  6. 

Materials and methods. Observat ions  were made  on 
4 groups o1 adul t  albino male  rats  of Wis ta r  s t rain and on 
4 groups of ground squirre ls  weighing 200-260 g, each 
consist ing of 8 to 10 animals.  Ra t s  were adap ted  to 4~ 
30~ or 36~ and the  ground squirrels to 30~ or 36~ 
for about  4 weeks. One group of ground squirrels was 
examined  af ter  being art i f icial ly aroused f rom hiberna t ion  
in October.  Noradrenal ine  (Galenika) was injected i.p. 
in doses of 1.6 mg/kg  of body  wt. Control  groups were 
injected only wi th  physiologica! solution. The oxygen  
consumpt ion  was measured  indiv idual ly  in a gas analyser  7, 
30 min  before the  in jec t ion  of noradrenal ine  and af ter  the  
in ject ion over  the  period of the  dura t ion  of the  effect. 
All  measurements  were realised a t  30 ~ 

Results and discussion. Resul ts  are expressed in calories 
per  m2/24 h and summar ized  in Figures  1 and 2 toge ther  
wi th  the  ini t ial  values obta ined  pr ior  to the  inject ion.  
I n  the  rats  adap ted  to  4 ~ or to 30 ~ a s ignif icant  increase 
in the  hea t  p roduc t ion  was observed 10 min  af ter  the  
in ject ion of noradrenal ine,  being 46% and 30% respec- 
t ively.  Compared  wi th  the  da ta  of some o ther  authors  
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(JANsKY et al. 1, HOgEK a n d  2qOVAK a, HStEH a n d  CARL- 
SON s ) th i s  h i g h  level  of t he  h e a t  p r o d u c t i o n  pers i s t ed  
longer  in  our  e x p e r i m e n t s  a n d  r eached  a m a x i m u m  in b o t h  
cases a b o u t  60 m i n  a f t e r  t h e  in ject ion.  For  c o l d - a d a p t e d  
rats ,  t h i s  m a x i m a l  increase  was 68% a n d  for those  
a d a p t e d  to  t h e r m o n e u t r a l  zone i t  was  54%. B o d y  
t e m p e r a t u r e s  increased  u n d e r  t h e  in f luence  of n o r a d r e n -  
a l ine  in b o t h  groups,  r each ing  39 ~ in t h e  an ima l s  a d a p t e d  
to  t h e  t h e r m a l  n e u t r a l i t y  a n d  40~176  in those  a d a p t e d  
to  cold. I n  t he  r a t s  a d a p t e d  to  36~ we d id  no t  observe  
a n y  effect  of no rad rena l ine .  Our  f ind ings  conce rn ing  t he  
effect  of n o r a d r e n a l i n e  in t h e  f i rs t  2 groups  of r a t s  are 
s imi la r  to  those  r epo r t ed  b y  JANSKY a t  al. ~ on  t h e  r a t  
k e p t  a t  25 ~ b u t  t h e  r ise in  h e a t  p r o d u c t i o n  found  u n d e r  
our  e x p e r i m e n t a l  cond i t ions  was h igher .  Th i s  di f ference 
m a y  be  exp la ined  b y  t h e  h ighe r  dose of t he  i lo radrena l ine  
appl ied.  The  rise in  h e a t  p r o d u c t i o n  in our  e x p e r i m e n t s  
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Fig. 1. The effect of noradrenaline (1.6 mglkg) on the heat production 
in the ra t :O--O,  adapted to 4~ 0 - -0 ,  adapted to 30~ tD--ID, 
adapted to 36~ ( ~ - - ( } ,  controls (physiological solution). 
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Fig. 2. The effect of noradrenaline (1.6 mg/kg) on the heat production 
in the ground squirrel. Active examined in October: Q--Q, adapted 
to 30 ~ | adapted to 36 ~ After artificial arousal from hiber- 
nation: tO--l D, examined in October; �9169 examined in February- 
March. Active examined in lV[ay-June: A - - d ,  adapted to 25-30~ 
z---z, controls (physiological solution). Data for the active animals, 
aroused from hibernation and examined in February-March, and 
for active one adapted to 20-25 ~ and examined in May-June taken 
from PETROVId et al.~. 

was  smal le r  in  compar i son  w i t h  t h a t  r epo r t ed  b y  HogEI~ 
a n d  NOVAKs for mice,  b u t  t h e  d u r a t i o n  of t h e  effect  was  
longer.  The  m o r t a l i t y  in  our  g roups  of r a t s  a d a p t e d  to  
cold was a b o u t  40%,  occur r ing  a few days  a f t e r  t h e  
expe r imen t ,  b u t  no  cases of d e a t h  were obse rved  in t h e  
r a t s  a d a p t e d  to 30~ or to  36~ 

I n  all g roups  of g round  squirrels ,  a m a x i m a l  increase  
occurs  10 t o  20 ra in  a f t e r  t h e  in jec t ion ,  w i t h  a t e n d e n c y  to  
decrease  v e r y  quickly,  b u t  t h e  comple te  r e s t o r a t i on  of t h e  
in i t ia l  va lues  occur red  a b o u t  80 mi l l  a f t e r  t he  in jec t ion .  
The  h ighes t  level  of h e a t  p r o d u c t i o n  was found  in  an ima l s  
a r t i f ic ia l ly  a roused  f rom h i b e r n a t i o n  a n d  in ac t ive  
an ima l s  a d a p t e d  t o  30~ (bo th  e x a m i n e d  in October) .  
S ign i f i can t ly  lower  va lues  were f o u n d  in t h e  an ima l s  
a d a p t e d  to 36 ~ a n d  e x a m i n e d  in  October .  I t  shou ld  be  
po in t e  d o u t  t h a t  t h e  in i t i a l  va lues  of h e a t  p r o d u c t i o n  
(regis tered before  t h e  in jec t ion)  were lower in  t he  ac t ive  
an ima l s  e x a m i n e d  in Oc tober  t h a n  in ar t i f ic ia l ly  a roused  
ones. Thus ,  t h e  p r e c e n t a g e  of t h e  increase  over  in i t ia!  
va lues  was  245% for an ima l s  a d a p t e d  to  30~ 225% for 
those  a d a p t e d  to  36~ a n d  1 3 0 %  for an ima l s  a roused  
f rom h i b e r n a t i o n .  I n  t h e  con t ro l  g roup  the re  was no  
di f ference in t h e  h e a t  p r o d u c t i o n  before  a n d  a f t e r  t he  
in j ec t ion  of phys io log ica l  solut ion.  U n d e r  t h e  inf luence  of 
n o r a d r e n a l i n e  t h e  b o d y  t e m p e r a t u r e  in  al l  g roups  of 
g r o u n d  squirre ls  increased,  r each ing  39 ~ to  40 ~ b u t  no  
case of d e a t h  was observed .  

Conclusion. The  capac i t y  for h e a t  p r o d u c t i o n  u n d e r  t h e  
inf luence  of t he  same  a m o u n t  of n o r a d r e n a l i n e  is signif- 
i c a n t l y  h ighe r  in  t h e  g r o u n d  squi r re l  t h a n  in t h e  ra t ,  
a d a p t e d  to  t h e  same  e n v i r o n m e n t a l  t e m p e r a t u r e s .  I n  t h e  
g round  squi r re l  a d a p t e d  to  h e a t  (36 ~ in  c o n t r a r y  to  t i le 
ra t ,  t h e r e  is a h i g h  s ens i t i v i t y  to  no rad rena l ine .  If  we 
t ake  in to  cons ide ra t ion  t h e  assoc ia t ion  b e t w e e n  t h e  response  
to  no rad renMine  a n d  t h e  e x t e n t  of n o n - s h i v e r i n g  h e a t  
p roduc t ion ,  d e m o n s t r a t e d  in guinea-pigs  9, t h e  capac i t y  of 
n o n - s h i v e r i n g  t he rmogenes i s  in  t h e  g r o u n d  squi r re l  is 
h ighe r  as c o m p a r e d  w i t h  t h a t  in  t h e  ra t .  I n  add i t ion ,  t h e  
a d a p t a t i o n  to  ex t r eme  h e a t  (36~ d id  n o t  reduce  t h e  
capac i t y  of n o n s h i v e r i n g  the rmogenes i s  in  t i le g round  
squi r re l  as i t  d id  in  t he  ra t ,  as e v a l u a t e d  b y  t h e  s ens i t i v i t y  
to  i n j ec t ed  no rad rena l ine .  Th i s  shou ld  be  cor re la ted  w i t h  
t he  c a p a b i l i t y  of t h e  g r o u n d  squi r re l  to  r e spond  immed i -  
ately,  b y  inc reas ing  h e a t  p roduc t ion ,  to  t h e  aggress ion  of 
low e x t e r n a l  t e m p e r a t u r e .  

Rdsumd. La  capac i t6  de p rodu i re  de la cha leu r  sous 
l ' i n f luence  de la  mdme q u a n t i t 6  de n o r a d r d n a l i n e  es t  
b e a u c o u p  plus  61evde chez  le Spe rmoph i l e  que  chez  le ra t .  
D ' a u t r e  pa r t ,  le sdjour  pro long6  ~ la  t e m p d r a t u r e  de 
36 ~ - c o n t r a i r e m e n t  ~ ce qui  se passe  chez  les r a t s  - ne  
rddu i t  pas  la  sens ib i l i t6  /~ la  n o r a d r d n a l i n e  chez  les 
Spermophi l e s  examinds  en octobre .  
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