
15.3. 1972 Specialia 273 

which  duodena l  alkaline phospha ta se  ac t iv i ty  increases;  
fu r thermore ,  large doses of the  s teroids  deoxycor t icos te -  
rone ace ta te  or cor t isone acetate ,  bo th  of which  produce  a 
rise in duodena l  alkaline phospha t a se  act iv i ty ,  also induce 
p r e m a t u r e  closure 4. In  view of the  previous  obse rva t ion  
t h a t  cor t isone induced a fall in se rum 7-globulin of new- 
born  rats~, it  seemed probable  t h a t  t he  adrena l  cor tex  
migh t  be impl ica ted  in closure. 

Suckling ra ts  were bi la tera l ly  adrena lec tomized  under  
e ther  anaes thes ia  a t  3, 14, 16, 18 or 23 days  of age. 
Mor ta l i ty  ra te  was high, par t icu lar ly  in 3-day-old ra t s ;  
t hus  mos t  of the  65 animals  adrena lec tomized  at  day  3 
died 1-7 days  af ter  t he  opera t ion  and  only 5 surv ived  to  
day  21. These observa t ions  are cons i s ten t  w i th  those  of 
GILLMAN and GOLDBERG 6. Af te r  adrena lec tomy,  the  
in fan t  ra t s  were r e tu rned  to t he  m o t h e r  unt i l  t he  day  
when  t h e y  were fed (~25I) po lyv iny l  pyr ro l idone  (PVP) of 
mean  molecular  weigh t  160,000 as previous ly  descr ibed 2. 

The Figure  represen ts  the  up take  of P V P  by  the  ent i re  
small  in tes t ine  p lo t t ed  agains t  age in contro l  (sham 
operated)  and  exper imen ta l  rats,  adrena lec tomized  on 
day  18. Adrena l ec tomy  was found to delay closure. Thus,  
a t  21 days,  the  contro l  animals  showed v i r tua l ly  no up take  
(mean:  7%), whereas  the  mean  up take  of the  adrenal -  
ec tomized  animals  was 48%. F r o m  the  Figure  i t  can be 
seen t h a t  i t  is possible  to  de lay  the  p h e n o m e n o n  of closure 
by  up to  4 days  by  removal  of b o t h  adrenal  glands a t  day  
18. Ra t s  adrena lec tomized  earlier t h a n  18 days  exhib i ted  
a s imilar  delay in closure, however,  ra t s  adrena lec tomized  

on day  23 and tes ted  on days  24 and  26 showed no up take  
of PVP,  p r e sumab ly  because closure had  t aken  place 
before the  operat ion.  

CLARKE and HARDY ~ showed t h a t  there  was a rap id  
change in the  pe rmeab i l i t y  charac ter i s t ics  of the  ceils 
appear ing  on the  villi of the  d is ta l  smal l  in tes t ine  in the  
young r a t  on or about  the  18th day  of life. They  a t t r i bu t ed  
the  overal l  decline in P V P  up take  to t he  progressive 
r ep lacemen t  of the  i m m a t u r e  vil lous epi thel ia l  cell popu-  
la t ion by  more  ma tu re  cells which  are unable  to take  up 
macromolecules .  

The p resen t  results  show t h a t  the  t ime  a t  which the  
'new'  cells ( impermeable  to macromolecules)  f i rs t  appear  
is r e t a rded  by  adrena lec tomy.  However ,  the  fact  t h a t  
closure was no t  p e r m a n e n t l y  de layed  suggests  t h a t  some 
o ther  factor,  which  normal ly  acts  in con junc t ion  wi th  the  
adrena l  steroids,  is impl ica ted  in the  contro l  of th is  
p h e n o m e n o n  s. 

Rdsumd. L 'abso rp t i on  de 1251 po lyv iny l  pyrro l idone  K. 60 
par  l ' in tes t in  gr~le a 6t6 mesur6e dans  des ra t s  don t  les 
capsules surr6nales ava ien t  6t6 enlev6es ~t 3, 14, 16, 18 et  23 
j0urs apr6s la mise bas. Des an i mau x  t6moins  on t  6t6 
op4r6s sans ab la t ion  des capsules  surr6nales e t  ils n ' o n t  
plus absorb6 le P V P  20 s 21 jours  apr6s la mise bas, mais  
lorsque les capsules surr6nales fu ren t  enlev4es a v a n t  23 
jours apr~s la mise bas, le P V P  a 6t6 absorb6 environs  
4 jours au-delA des d61ais t6moins.  
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Effect of adrenalectomy on the uptake of PVP by the small intestine 
of the young rat. A-B regression line calculated by the method of 
least squares for sham-adrenalectomized animals aged 18-22 days old 
inclusive. �9 mean and S.E.M. for groups of animals adrenalectonfized 
at 18 days (Figures in parentheses indicate number of animals). 
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'Handedness '  in Mice: S o m e  Behavioural  Correlates  

In  1929 TSAI z d e m o n s t r a t e d  for the  f i rs t  t ime  t h a t  
animals ,  like humans ,  also exh ib i t  a def in i te  preference  
for the  use of one of the i r  forel imbs.  Since then,  paw-  
preference  has been d e m o n s t r a t e d  in cats  (PETERSON and  
CHAPLIN 2, m o n k e y s  (BROOKSIDE and  WARREN 3) and  mice 
(COLLINS 4). 

Methods. 47 adul t  (8-week:0ld) male mice of the  inbred  
s t ra in  C57BL/6J were used. Food  depr ived  mice were 
p laced  in a paw-pre fe rence  appa ra tu s  (Figure 1). A r igh t  
paw-pre fe rence  score was  t aken  b y  observ ing  the  n u m b e r  
of t imes  the  an imal  reached for food inside a na r row 
tube  wi th  its r igh t  f ron t  paw in  a to ta l  of 50 reaches .  

The a p p a r a t u s  used for t each ing  the  an imals  a br ight -  
ness d i sc r imina t ion  was a Y-maze.  The floor of t he  maze  

was t r ans lucen t  wi th  facilit ies for i l lumina t ing  ei ther  of 
the  two alleys. 

Rad io - f requency  lesions were placed in the  5th layer  
of the  mo to r  cor tex  of some of t he  animals  a t  the  stereo- 
taxic  coord ina tes  1.3 m m  an te r io r  to breglna,  1.8 m m  
lateral.  These values were ex t rapo la ted ,  on the  basis of a 
pi lot  histological  s tudy,  f rom those  given by  ROOK 5 for 
the  rat .  

z L. S. TSAI and S. MAURER, Science, 72, 436 (1930). 
G. M. PETERSON and J. P. CHAPLIN, J. comp. Psychol. 33, 343 (1942). 

3 K.H. BROOKSIDE and J. W. WARREN, Anita. Behav. 70, 222 (1962). 
4 R. L. COLLINS, J. Hered. 59, (1968). 
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Results and discussion. Paw-prefe rence  scores were t aken  
on 2 consecut ive  days ;  the  mean  of these  2 scores was 
used as t he  paw-preference  score. Animals  were ve ry  con- 
s i s ten t  in the i r  paw-preference ,  the  corre la t ion be tween  the  
2 scores be ing + 0.99. The f requency  d i s t r ibu t ion  of paw-  
preference  scores is shown in Figure  2. 

Animals  wi th  more  t h a n  38 reaches w i th  1 paw were  
classified as r igh t  or left  ' h anded '  accordingly;  animals  
w i th  less t h a n  30 reaches  w i th  1 paw were classified as 
ambidex t rous .  Animals  w i th  more  t h a n  30 b u t  less t h a n  
38 reaches  w i th  1 paw were d iscarded  in order  to  increase 
the  r igour of the  classification.  

Learn ing  scores were ob ta ined  by  t ra in ing  the  animals  
in a b r igh tness  d iscr iminat ion  s i tuat ion.  Analys is  of 
var iance  showed no s ignif icant  difference be tween  learn-  
ing scores of r igh t  ' handed '  and  left  ' h a n d e d '  animals  
(p > 0.75). Fur the rmore ,  the  learning scores of all animals  
were r anked  according to order  of magn i tude ;  animals  
w i th  learning scores below the  med ian  were  classified as 
poor  learners.  The poss ibi l i ty  t h a t  a m o n g  poor  learners  
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Fig. 1. Frequency distribution of paw-preference scores. 

an imals  wi th  a left  paw-preference  a l ight  occupy the  lower 
ex t r eme  of the  range was t e s t ed  by  the  M a n n - W h i t n e y  
U- tes t .  U was no t  s ignif icant  a t  the  0.05 level. 

The hypo thes i s  t h a t  paw-pre fe rence  m a y  be re la ted  to 
t u rn ing  preference  was tes ted .  Animals  were qui te  con- 
s i s ten t  in choosing one side of a Y-maze,  in the  absence 
of any  different ia l  cues or re- inforcement ,  over  a per iod 
of 5 days  (analysis of var iance,  p<0 .0001) .  This  tu rn ing  
preference  was no t  re la ted  to paw-preference  (analysis of 
var iance,  p < 0.25). 

I t  was a t t e m p t e d  to  induce changes  in paw-preference  
by  placing a localized rad io - f requency  lesion in the  5th 
layer  of the  m o t o r  cortex.  Lesions were e i ther  ipsi lateral  
or cont ra ta te ra l  w i t h  reference to  paw preferred.  Animals  
w i th  lesions on the  cont ra la te ra l  side were expec ted  to 
show a change  in paw-pre fe rence  in t he  opposi te  d i rect ion 
f rom the i r  p re -opera t ive  paw-prefe rence ;  animals  w i th  
lesions on the  ipsi la teral  side were expec ted  to show a 
change  in the  same direct ion as the i r  p re-opera t ive  paw- 
preference  (i.e. become more  ext reme) .  Analysis  of vari-  
ance did no t  show any  sys t ema t i c  effect  of t he  lesions, 
a l though  changes  in paw-pre fe rence  in the  p red ic ted  
di rect ion were induced  in several  animals .  

The possibi l i ty  was considered t h a t  animals  wi th  a less 
ex t r eme  paw-preference  are neuroana tomica l ly  more  
plast ic ,  t h a n  animals  wi th  ex t r eme  paw-preference,  thus  
possess ing grea te r  po ten t ia l i t i es  for a change in paw-  
preference  following a cort ical  lesion. Animals  were 
d iv ided in 2 groups (extreme vs. non-ex t reme)  on the  basis 
of the i r  p reopera t ive  paw-preference  score. A Chi-square 
t e s t  on the  paw-prefe rence  changes  of these  2 groups,  
fol lowing the  p l acemen t  of cort ical  lesions, showed a 
p robab i l i t y  of 0 . 0 5 < p < 0 . 1 0 ,  t hus  approach ing  signifi- 
cance. 

W h a t  are the  factors  t h a t  inf luence ' handedness '  in 
mice ? The advan t age  of s tudy ing  ' handedness '  in animals  
lies in the  absence of a cul tural  bias favour ing the  use of 
t he  r igh t  forel imb. COLLINS 4 has  shown t h a t  th i s  la teral  
a s s y m m e t r y  is no t  under  d i rec t  genet ic  control .  The 
env i ronmen ta l  s i tua t ion  would seem to be i m p o r t a n t  and 
to clarify its cont r ibu t ion ,  a deve lopmen ta l  s tudy  is 
cur ren t ly  under  progress  in th is  labora tory .  Finally,  i t  is 
possible t h a t  if one s tudied  more  complex  types  of mouse 
behav iour  t h a n  the  ones p resen ted  in th is  s tudy,  one migh t  
f ind t h a t  special izat ion wi th  regard  to  ' handedness '  im- 
p roved  the  an imals '  per formance .  

|_~" 

Rdsumd. Nous avons  observ6 que les souris man i f e s t en t  
une pr6f6rence pour  l 'usage de l 'une  ou de l ' au t re  de leurs 
p a t t e s  ant6rieures.  Cet te  pr6f6rence ne d @ e n d  ni de la 
capacit4 d ' a p p r e n d r e  ni de la t endence  & prendre  l 'une ou 
l ' au t re  pour  tourner .  On peu t  modif ie r  cet te  pr6f6rence 
par  des 16sions eorticales.  
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Fig. 2. Paw-preference apparatus used in this study; front view. FT, 
feeding tube; L, lid. 
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