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F ig.  3   The schemat ic i l l u st ra t ion of  the neural  c i rcui t  in  th e  

hippocampal  format ion in  rat s.   Ctx,  co r tex;  DG,  dentat e  gyr us;  EC,  

entorhinal  cor t ex;  Par /Oc Ctx,  par ie t al  or  occipi ta l  cor tex;  POR Ctx,  
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Ctx,  r et rospl eni al  co r t ex ;  S ,  sub icu lum. The Synap t i c  Organizat ion o f  

the Br ain,  E d:  Gordon M.  Shepher d,  Oxfor d Univer si ty  Pr ess 2003  
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F ig.  4   The schemati c i l lu st r at i on of  t he exper imental  schedule i n  

Exper iment  1and 2.   T he pups wer e weaned at  postnat al  day 21  and  

un i sex groups of  2- 3 r a t s wer e housed in  pl ast i c  cages.   T hey were fe d  

ei ther  pel l et ed  or  powder ed  d i et  made by gr inding  the pe l l et ed di et .   

Bo th sexes of  r at s  wer e used f or  the exper imen t s at  12 weeks  o ld.



 

 

 

 

F ig.  5   The pho togr aph of  the pel l et ed and powdered di et  (A) .   The 

locat ion of  t he cup ( B) .   The si ze of  the  cap ( C) .
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F ig.  6   Schemat ic i l lu st r at ions showing locat ions of  the 1. 0-mm- long  

t ip  of  the microdia lysi s probe in  the  rat  bra in.   Each probe i s  

represented by a black bar .   CC,  corpus cal lo sum; Cx,  cor t ex ;  GD,   

den tat e gyr us;  LP,  la ter al  pos ter ior  nucl eus.  



0.2 4

15

2%

4Υ

24 25 0. 1 M pH 7. 4

4Υ 48

OT/FAS,  Br ight ,  Cambridgeshir e,  UK 30 µm

∞ ∞ 0. 4  Tr i ton X

30 0.1  Tr i ton X 3

60

0.1  Tr i ton X 3

500 ChAT AB144P,  Chemicon

24 0. 1  Tr i t on X 3

500

AP106B,  Chemicon 2

- - -々

- ∞

 

 

5 . よ  

∞ ふ BX-60,  Olympus 100

み ∞ Pax ino s  

and Wat son 1986 2 4

plat e15 16 み pla te19 20 Fig.  7  



 

 

 
 

F ig.  7   Schemati c co ronal  vi ews of  t he normal  r at  br ain.   Each squar e  

indi cat es t he ar ea where  t he pho tomicr ogr aphs wer e t aken  a t  a  

magn if ica t i on of  40 x .   Repr esenta t i ve  photomicrogr aphs o f  ChAT  

immunor eact ive ce l l s  in  t he MS ( A)  and DBB ( B) .   AC,  ant er io r  

commissu re ;  DBB,  d iagonal  band of  Broca;  MS,  medial  septum;  VDB,   

ver t i cal  l imb of  di agonal  band of  Br oca.  
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F ig.  8   Sex d if f er ence i n  the 24 -h p rof i l e  o f  ACh level s in  t he  

hippocampus in  r at s  f ed  pel l et ed  d i et  or  powder ed di et .   Both sexes  o f  

rat s  showed  a  d i st inc t  24 -h  r hy thm of  ACh  l evel s.   I n  ra t s fed pel l et ed  

di et  ( A,  B,  E)  and powder ed d ie t  ( C,  D,  F) ,  the over al l  mean ACh 

level s dur ing the dar k phase was signif icant ly  g rea te r  than those  

dur ing the l ight  phase i n  males (A,  C)  and f emales ( B,  D) .   Th e  

number  o f  ra t s i s  shown in each pane l  (N=x in  A-D) .   Hor i zontal  bl ack  

ba r s repr esen t  the dar k per iod.   Sex di f fer ences i n  the over al l  mean  

ACh l evel s  (E ,  F) .   Males  consi st ent ly  showed a gr eat er  over a l l  mean  

ACh l evel s than f emales i n  r at s f ed  pe l l e ted di et .   In  ra t s f ed  

powder ed d ie t ,  no sex di f f er ence was obser ved.   Al l  dat a ar e pr esented   

a s means ±  SE M.



 

 

 
 

F ig.  9   The number  of  ChAT immunoreact ive cel l s  in  t he  media l  

sep tum and d i agonal  band of  Broca i n  r at s fed pe l l et ed or  powder ed  

di et .   I n  bo th  r eg ions,  no  sex di f f er ences or  f eeding  ef f ect s wer e  

obser ved.   MS,  media l  sep tum;  DBB,  d iagonal  band  of  Br oca.   T he  

number  of  r at s i s  shown a t  t he bot tom of  ba r .   A l l  dat a ar e pr esen ted a s   

means ± SE M.
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F ig.  10  T he schemat ic i l lu st r at i on of  the exper imen tal  schedu le i n  

Exper iment  3  and 4.   The pups wer e weaned a t  pos tna t al  day 21 and  

un i sex g roups of  2 -3 r at s wer e housed in  pl as t i c  cages .   Al l  r at s had  

been f ed pe l l et ed di et  unt i l  6  weeks  o ld,  and  a f t er  tha t ,  they  wer e  f ed  

ei ther  pel l et ed  or  powder ed  d i et  made by gr inding  the pe l l et ed di et .   

Bo th sexes o f  r at s wer e used f or  t he exper imen t s at  12 weeks old.  
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F ig.  11  Sex di f f er ence i n  the number  o f  t r i al s  t o  cr i te r ion in  r at s f ed  

pe l l et ed di e t  or  powder ed di et  i n  t he r ad ia l  ar m maze t a sk.   In  ra t s fe d  

pe l l et ed di et ,  t he number  of  t r i al s  t o  r each a cr i t er ion was lower  i n  

male r a t s than tha t  in  f emale ra t s.   Conver se ly,  in  r at s f ed powdere d  

di et  af t er  6  weeks of  age ,  no sex di f fer ence was observed in  t he  

number  o f  days t o  reach a cr i t er ion.   The number  of  r at s i s  shown a t  

the bot tom of  bar .   A l l  dat a ar e p resented as means ± SE M.  
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F ig.  12  Schematic  i l l u st ra t ions  showing  locat ions of  the 1.0-mm- long  

t ip  of  the microdia lysi s probe in  the  rat  bra in.   Each probe i s  

represented by a black bar .   CC,  corpus cal lo sum; Cx,  cor t ex ;  GD,   

den tat e gyr us;  LP,  la ter al  pos ter ior  nucl eus.
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F ig.  13  Sex d if f er ence i n  t he 24 -h pro f i le  of  ACh l eve l s i n  th e  

hippocampus in  r at s  f ed  pel l et ed  d i et  or  powder ed di et .   Both sexes  o f  

rat s  showed  a  d i st inc t  24 -h  rhythm of  ACh  l evel s.   I n  ra t s fed pel le t ed  

di et  ( A,  B,  E)  and powder ed di e t  af t er  6  weeks o ld ( C,  D,  F) ,  t he  

over al l  mean ACh l evel s dur ing the da rk phase was signif i cant ly  

gr ea t er  t han those dur ing the l ight  phase i n  males (A,  C)  and f emale s  

(B,  D) .   T he number  of  ra t s i s  shown  in each pane l  ( N=x in  A-D) .   

Hor i zonta l  bl ack bar s r epr esent  t he dar k per iod.   Sex d if f er ences i n  

the over al l  mean ACh l evel s  (E ,  F) .   Males cons i st ent ly  showed  a  

gr ea t er  overa l l  mean ACh l eve l s than f emales in  r a t s fed pe l l et ed di e t .   

In  r at s  f ed powder ed di e t  af t er  6  weeks old,  no sex dif fe rence  wa s  

obser ved.   Al l  da ta  a re pr esen ted as means ± SE M.  
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F ig.  14  Schematic  i l l u st ra t ions  showing  locat ions of  the 1.0-mm- long  

t ip  of  the microdia lysi s probe in  the  rat  bra in.   Each probe i s  

represented by a black bar .   CC,  corpus cal lo sum; Cx,  cor t ex ;  GD,   

den tat e gyr us;  LP,  la ter al  pos ter ior  nucl eus.
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F ig.  15  Sex d if f er ence in  the 24 -h pr of i le  of  extr acel lu lar  ACh l eve l s  

in  t he hippocampus a t  4  or  9 -12 weeks o ld.  Bo th sexes of  r at s showed  

a d i st inct  24 -h r hythm o f  ACh l eve l s.   At  4  (A,  B,  E )  and 9- 12 weeks  

old ( C,  D,  F ) ,  t he over a l l  mean ACh level s  dur ing the dark  phase was  

signif i cant ly  gr ea t er  t han those dur ing the l i gh t  phase i n  males ( A,  C)  

and f emales ( B,  D) .   T he number  of  ra t s  i s  shown in each panel  ( N=x  

in  A- D) .   Hor i zonta l  bl ack bar s repr esen t  t he da rk  per iod.   Sex  

dif fer ences  i n  t he over al l  mean  ACh leve l s (E ,  F) .  No sex  d if f er enc e  

was  obser ved a t  4  weeks o ld.   However ,  males cons i st ent ly  showed a  

gr ea t er  overa l l  mean ACh level s than f emales at  9- 12 weeks old.   A l l   

da t a a re pr esen ted as means ± SE M.
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