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ma te ly  1/a of a donor  spleen was t r a n s p l a n t e d  to  a bed 
p r epa red  in t he  renal  cor tex  b y  the  m e t h o d  of WHEELER, 

�9 CORSON and  DAMMIN s. ALS  or N R S  was admin i s t e red  
3 t imes  dur ing  the  1st pos t -ope ra t ive  week, twice in the  
2nd week, and once dur ing  the  3rd week. 

Red  blood cell counts  m a d e  by  rout ine  haemacy to -  
merry ,  and e lect rophoresis  of the  haemoglob ins  f rom red 
cell lysates9 were pe r fo rmed  on day  0, before t r ansp lan -  
ta t ion ,  and  on days  40, 80, 120 and  200 af ter  graf t ing.  
Af te r  day  200, ch romosome  s tudies  of var ious  t issues 
were m a d e  using the  air d ry ing  m e t h o d  of FORD1~ In  
some cases t he  s p l e e n  graf t  was examined  cytological ly  
and  in o thers  its h is to logy was s tud ied  af ter  sec t ioning 
and  s ta in ing wi th  h a e m a t o x y l i n  and  eosin. 

Nine of t he  14 mice (64%) t r ea t ed  wi th  ALS and an 
allogeneic solid t issue spleen graf t  showed an increased 
red  blood cell coun t  (Table I) togekher w i th  t he  presence  
of donor  haemoglobin .  I t  was f i rs t  a p p a r e n t  on day  40 
and  was  m a i n t a i n e d  t h rough  to  day  200 when  the  
e x p e r i m e n t  was  t e rmina t ed .  None  of t he  contro l  N R S  
t r ea t ed  mice showed any  increase  in red cell numbe r s  or 
the  presence  of donor  t y p e  haemoglobin .  

Table II. Mean percentage of donor cells in the tissues of W ~W ~ 
anaemic mice 200 days after being transplanted with a solid tissue 
graft of haematologieally normal spleen 

% Donor cells found in 

Bone Spleen Thymus Lymph Spleen graft 
marrow nodes 

99 98 96 74 95 

50 or 100 metaphase plates scored in each tissue. 

Chromosome s tudies  m a d e  af ter  day  200 showed t h a t  
donor  cells compr ised  a lmos t  the  whole  of t he  d iv id ing  
popu la t ion  of t he  W v W  v bone mar ro w  and  also the  spleen 
and  t h y m u s  and  m u c h  of the  l y m p h  nodes (Table II) .  
In te res t ing ly ,  the  spleen graf t  i tself  did no t  consis t  
ent i re ly  of its original  CBA cells b u t  in all cases i t  con- 
t a ined  some W ceils, emphas iz ing  the  free circulat ion of 
haemopoie t i c  s t em cells be tween  the  componen t s  of t he  
l ympho-mye lo id  complex.  

Macroscopically,  t he  successful spleen graf ts  resembled  
an in tac t  spleen. They  had  no t  increased in size since 
graft ing.  Microscopically,  t hey  showed the  no rma l  splenic 
a rch i tec tu re  of t rabeculae,  splenic nodules  and  red pu lp  
(Figure). Tt~ere was no obvious  sign of e ry thropoies is  
t ak ing  place. Ill all the  contro l  mice there  was no spleen 
a p p a r e n t  to the  naked  eye, b u t  a whi t i sh  layer  covered 
the  graf t  bed.  There  was no regenera t ion  of t he  kidney,  
the  bed remain ing  as an i n d e n t a t i o n  in t he  cortex.  
Microscopically,  there  was a th in  eosinophil ic layer  n e x t  
to t he  k idney  tissue, acellular excep t  for a few mono-  
nuclear  cells. On the  outer  side of th is  there  was a fa ir ly  
th ick  layer  of connec t ive  tissue. 

Al though  the  adut t  spleen is r egarded  main ly  as a 
lymphopo ie t i c  organ, HRLFRE et al. 11 found  t h a t  there  
is all e ry th rob las t i c  line a m o u n t i n g  to  abou t  5% of t he  
to ta l  cellular ou tpu t .  However ,  i t  is shown by  the  iden- 
t i f ica t ion of the  donor  ceils in some of the  rec ip ient  
organs t h a t  t he  W v W  v mice become cured of the i r  anae-  
mia  no t  by  the  graf ted  spleen becoming  an e ry th ropo ie t i c  
organ, b u t  by  the  migra t ion  of s t em cells f rom the  graf t  
to the  bone  marrow.  Some i mp l an t  there,  mu l t i p ly  and  

. replace the  defec t ive  W~'W~ cells and  ins t i tu te  normo-  
blas t ic  e ry thropoies is  12 

Rdsumd. Une por t ion  d ' une  ra te  allog6nique normale  
6t6 t r ansp lan t6e  sur le rein de souris an6miques,  g6notype  
W ~ W  v, i m m u n o s u p p r e s s e n t  avec le s6rum an t i l ympho-  
cyte ;  64% ont  gu@rL Les cellules h6matopo/6 t iques  6mi- 
gren t  hors  de la greffe darts la moelle osseuse, s 'y  f ixent ,  
prol i f6rent  et  r emp lacen t  les cellules d6fectueuses de 
l 'h6te .  

MARY J.  SELLER 

Paediatr ic  Research U,zit, Guy's  Hospi ta l  
Medical  School, London,  S E 1  9 R T  (England), 
21 A u g u s t  7972. 

Histological appearance of part of a healthy spleen graft from a 
haematologically normal mouse 200 days after transplantation to 
the renal cortex of a WvW" anaemic mouse. Kidney on the left, part 
of the spleen graft on the right, x 187. 
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B r a i n  N o r e p i n e p h r i n e  L e v e l s  and  T u r n o v e r  R a t e s  in  C a s t r a t e d  M i c e  I s o l a t e d  for  13 M o n t h s  i 

E n v i r o n m e n t a l  isolat ion is known  to  induce behaviora l  
changes  in b o t h  animals  2, a and  m a n  4, 5 One such change  
is t he  increased aggressiveness  observed  in a n u m b e r  of 
s t ra ins  of adu l t  male  mice following isolat ion 6-s. The 

presence  of tes tos te rone ,  the male sex hormone,  appears  
necessary  for the  occurrence of th is  p h e n o m e n o n  in mice. 
For  example,  isolat ion- induced aggression can be p r even t ed  

�9 if mice are ca s t r a t ed  pr ior  to  isolat ion 9. Steroid  replace-  
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ment ,  in isolated animals  which  have  been  cas t ra ted ,  re- 
suits in an increased aggressive b e h a v i o r  which  is d i rec t ly  
re la ted  to the  androgenic  proper t ies  of the  s teroid  em- 
ployed ~~ Fur the rmore ,  it  has  been  suggested t h a t  the  
failure to obta in  increased aggression in mice isolated for 
ex t r eme ly  long periods .of t ime, i.e. a year  or more,  m a y  
be due to  a decreased a m o u n t  of t e s tos te rone  in these  
aged animals  11. 

Research  on the  b iochemis t ry  of aggresssion has focussed 
on the  role of the  bra in  biogenic amines  ~2. Since a l te ra t ion  
in t e s tos te rone  levels p roduce  s ignif icant  changes  in 
ca techo lamine  me tabo l i sm aa the  poss ibi l i ty  exis ts  t h a t  the  
effect  of t e s tos te rone  in i so la t ion- induced aggression m a y  
be med ia t ed  by  changes  in the  dynamics  of bra in  norepin-  
ephr ine  (NE). In  the  same s t u d y  in which  aggression was 
measured,  SIGG 9 also inves t iga ted  the  effects of cas t ra t ion  
and  sho r t - t e rm isolat ion (3-6 weeks) on bra in  N E  levels. 
No changes  in N E  levels were observed  wi th  isolat ion 
alone while cas t ra t ion  plus isolat ion resul ted  in increased 
levels. 

The purpose  of the  p resen t  s t u d y  was to  inves t iga te  
the  in te rac t ion  of the  effects  of cas t ra t ion  and  long- te rm 
isolat ion (13 months )  on whole  bra in  N E  act iv i ty .  In  
add i t ion  to measur ing  levels, possible changes  in N E  ra te  
cons tan t s  and  t u rnove r  t imes  were also measured  in 
order  to  be t t e r  assess the  funct ional  dynamics  of th is  
sys tem.  

F i f ty  male mice of t he  C57/Br/6J strain,  35-40 days  
old (Jackson Laborator ies ,  Bar  Harbor ,  Maine), were 
e i ther  cas t r a t ed  or sham-cas t ra ted .  All animals  were t hen  
placed in indiv idual  isolat ion c o m p a r t m e n t s  fo rmed by  
placing a mason i t e  board  d iagonal ly  across a 25.4 cm • 
19.05 cm • 12.7 cm meta l  cage. Animals  were ma in t a ined  
und i s tu rbed  in these  c o m p a r t m e n t s  excep t  for the i r  
gent le  r emova l  every  2 weeks for cage cleaning. Free  
access to  food and wa te r  was p rov ided  t h r o u g h o u t  the  
13 months -pe r iod  of isolation. 

Norep inephr ine  tu rnove r  ra tes  were assessed by  inhi- 
b i t ing  ca techolamine  synthes is  w i th  c~ me thy l -p - ty ros ine  
(AMT) ~, ~ and  t h e n  measur ing  the  ra te  of d i sappearance  
of N E  f rom bra in  tissue. This  was done by  in ject ing one- 
half  of the  animals  on b o t h  the  cas t ra te  and  sham cas t ra te  
groups witt l  80 mg/kg  i. p. of AMT suspended  is 5% Tween 
80. The remain ing  subj ects received an equiva len t  vo lume 
of the  suspension fluid. All animals  were decap i t a t ed  4 h 
later.  Whole  bra ins  (anter ior  to  t he  obex) were r emov ed  
wi th in  30 sec following decapi ta t ion ,  weighed to  the  
neares t  2 mg and  homogenized  in 15 volumes  of 0.85% 
ac id-bu tanol  (0.85 ml  conc HC1 in 1 1 butanol) .  N E  con ten t  

of the  homogena tes  was assayed using a modi f ica t ion  of 
the  spec t ropho to f luormet r i c  m e t h o d  previously  descr ibed 
by  ANSELL and  BEESONI~. The d a t a  were analyzed in a 
man n e r  s imilar  to t h a t  descr ibed by  ]3RODIE et  al. ~4 and  
the  resul ts  are p resen ted  in the  Table.  N o r e p i n e p h r i n e  
levels in the  cas t ra ted  animals  were s ignif icant ly  lower 
t h a n  the  sham-cas t r a t ed  cont ro ls  as was the  pe rcen t  
decrease p roduced  b y  AMT (43% versus  52%). N E  levels 
ob ta ined  4 hours  following AMT did no t  differ signifi- 
cant ly .  W h e n  the  da t a  of the  2 groups were p lo t t ed  as 
log bra in  [NE] versus t i m e  following AMT, ne i ther  the  
resul t ing  ins t an taneous  ra te  co n s t an t  (k) no t  the  t u rn o v e r  
t ime  TT were s igni f icant ly  different .  The ut i l izat ion ra te  
IZ, i.e. t he  p roduc t  of INE]0 and  k (somet imes referred to  
as the  t u rn o v e r  rate),  was s ignif icant ly  decreased in the  
cas t ra te  subjects  as compared  to  t he  controls .  

I t  is in te res t ing  to  no te  t h a t  t he  decrease in N E  levels 
and percen t  deple t ion  ob ta ined  in the  p resen t  exper iment ,  
employ ing  cas t ra ted  mice were isolated for 13 months ,  
are the  same as those  seen in mice isolated for shor t  
dura t ions  of 8-14 weeksg, 17 even  t h ro u g h  the  level of 
aggressive behav ior  is a p p a r e n t l y  marked ly  di f ferent  a t  
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Brain norepinephrine levels and turnover dynamics in castrated and sham-castrated mice isolated for 13 months 

Sham-castrated (•  S.E.) Castrated (~: S.E.) ~P< 

Number  11 

Body  wt. (g) 32.8 -E 0.58 

Brain  norepinephr ine  

Saline control (ng/g) 367 -~ 5.7 

0c methyl-p-tyrosine (ng/g) 177 i 12.0 

Instantaneous rate constant (h -1) 0.185 • 0.018 

Turnover time (h) 5.4 ~ 0.52 

Utilization rate (~tg/g/h) 0.068 ~: 0.0039 

18 

33.9 4- 0.97 N.S. 

319 i 13.0 0.01 

182 i 13.0 N.S. 

0.156 :j:: 0.017 N.S. 

6.4 ::t= 0.70 N.S. 

0.050 -4- 0.0049 0.01 

Analyzed  using S tuden t ' s  t-test,  two tailed. 
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these  2 in t e rva l s  n.  I n  add i t ion ,  t h e  p r e s en t  s t u d y  indica-  
tes  t h a t  t h e  a c t u a l  N E  u t i l i za t ion  r a t e  has  been  signifi-  
c a n t l y  decreased  b y  cas t r a t ion .  

The  f ind ing  t h a t  a) N E  levels for  t h e  s h a m - c o n t r o l  
g roup  were t h e  same  as those  p rev ious ly  r e p o r t e d  for  
s h o r t  t e r m  iso la t ion  a n d  b) s ign i f i can t  d i f ferences  in  
levels were seen b e t w e e n  t h e  s h a m - c o n t r o l  and  c a s t r a t e  
groups,  are  t a k e n  to  i nd i ca t e  t h e  presence  of a suf f ic ien t  
a m o u n t  of t e s tos te rone ,  in  n o r m a l  an i m a l s  i so la ted  for 
13 mon ths ,  to  m a i n t a i n  n o r m a l  N E  leveIs in  t h e  b ra in .  
Never the less ,  t he  r e l a t i ons h i p  of a c t u a l  level  of t e s to -  
s t e rone  to  aggress ion  a n d  N E  b r a i n  a c t i v i t y  awa i t s  
f u r t h e r  e x p e r i m e n t a t i o n .  T he  p r e s e n t  e x p e r i m e n t  d e m o n -  
s t r a t e s  t he  absence  of a c o m p e n s a t o r y  r eac t i on  in t he  
b r a i n  N E  s y s t e m  in  response  to  p ro longed  lack of t e s to -  
s terone,  t h a t  is, even  13, m o n t h s  fol lowing cas t r a t ion ,  t he  
no rad rene rg ic  s y s t e m  has  n o t  r ee s t ab l i shed  t h e  equil i-  
b r i u m  wh ich  was a l t e red  b y  t he  absence  of t e s tos te rone .  

Zusammen/assung. F u n k t i o n s d y n a m i k  yon  Gehi rn-  
N o r e p i n e p h r i n  (NE) in  k a s t r i e r t e n  u n d  s c h e i n k a s t r i e r t e n  
m/ inn l ichen ,  gesch lech t s re i fen  (C57Br/6J) -Miiusen  wurde  
n a c h  13 M o n a t e n  I so l i e rung  u n t e r s u c h t .  K a s t r i e r u n g  be- 
w i rk t  s t a r k e n  Abfa l l  des u r spr f ing l i chen  Niveaus  u n d  de r  
S tof fwechse lgeschwindigke i t  yon  NE.  
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Basal Forebrain Heating and ADH Release in Dogs 

There  are d a t a  i nd i ca t i ng  t h a t  t he  a c t i v i t y  of t he  hypo-  
t h a l a m o - h y p o p h y s i a l  a n t i d i u r e t i c  s y s t e m  m a y  be  increas-  
ed a t  h igh  a m b i e n t  t empera tu re s1 .  A raise of t he  osmot ic  
pressure  of t h e  b o d y  fluids, as well  as a d i s p l a c e m e n t  of t he  
b lood  w i t h i n  t he  ca rd iovascu la r  s y s t e m  p r o d u c i n g  a 
decrease  of t he  i n h i b i t o r y  inf luences  f rom t h e  v o l u m e  
receptors  2,a, h a v e  been  suggested  1 as t he  fac tors  re- 
sponsbi le  for increase  of A D H  release u n d e r  these  condi-  
t ions .  The  p r e sen t  s t u d y  was  pe r fo rmed  on conscious 
dogs to  check  w h e t h e r  local  h e a t i n g  of t he  an t e r i o r  hypo-  
t h a l a m i c - p r e o p t i c  (AH/PO)  region could also inf luence  
A D H  release. 

Material and methods. E x p e r i m e n t s  were car r ied  ou t  on  
5 mongre l  dogs. T h e y  were i m p l a n t e d  s t e reo tax ica l ly  
each  w i t h  4 t h e r m o d e s  a n d  2 t h e r m o c o u p l e s  (2 t h e r m o d e s  
on  each  side 6 m m  a p a r t  w i t h  1 c o p p e r - c o n s t a n t a n  
t h e r m o c o u p l e  b r a c k e t e d  be t w een  them)  u n d e r  hexo-  
b a r b i t a l  anaes thes ia .  T he  h e a t e r  of t i le  t h e r m o d e  con- 
s is ted  of a m i n i a t u r e  c a r b o n  res is tor4  p laced  a t  t he  end  
of a 0.8 m m  s ta in less  steel  tube .  Ins ide  t h e  t u b e  t h e r e  was 
a copper  wire  in su la t ed  excep t  for a t i p  m a k i n g  c o n t a c t  
w i t h  t h e  resis tor .  All  t h e r m o d e s  were connec t ed  to  p ins  
of a p lug  fa s t ened  in a Plexiglas  socket  wh ich  was screw- 
ed in to  t he  pa r i e t a l  bone  and  f ixed w i th  acryl ic  cement .  
A per iod  of two  weeks was a l lowed for recovery .  The  
inf luence  was e x a m i n e d  of t he  h e a t i n g  of some si tes in 
basa l  fo rebra in  on p l a s m a  A D H  level,  t h e r m o r e g u l a t o r y  
func t ions  ( resp i ra to ry  ra te ,  r ec ta l  a n d  sk in  t e m p e r a t u r e s )  
p l a s m a  osmola l i ty  a n d  in some cases on  ur ine  ou tpu t .  
The  dogs were fas ted  for ]8 h before  t he  e x p e r i m e n t  b u t  
h a d  free access to  water .  On  t he  day  of t he  e x p e r i m e n t  t he  
dog ' s  b l a d d e r  was  ca the t e r i zed  a n d  e m p t i e d  b y  air  
f lushing.  The  p o l y e t h y l e n e  c a t h e t e r  was  i n t r o d u c e d  in to  
t he  s aphenous  ve in  for b lood  sampl ing .  U r i n e  o u t p u t  Was 
m e a s u r e d  eve ry  10 min.  Af te r  30 ra in  f rom s t a r t  t he  
A H / P O  region was h e a t e d  for 10 ra in  b y  c o n n e c t i n g  t he  
t h e r m o d e  to t h e  b a t t e r y  so t h a t  t h e  power  de l ive red  was 
100 roW. Th i s  p roduced  a 0.5 ~ rise of t he  t e m p e r a t u r e  
of t h e  b r a i n  t i ssue  a t  a d i s t ance  of 3 m m  f rom t he  hea te r .  
Blood samples  were t a k e n  j u s t  before  t he  hea t ing ,  a t  
10 ra in  in  t he  course a nd  30 ra in  a f t e r  t e r m i n a t i o n  of t he  
hea t ing .  H y p o t h a l a m i c ,  r ec ta l  a n d  skin  t e m p e r a t u r e s  
were c o n t i n u o u s l y  reg i s te red  t h r o u g h o u t  t h e  whole  
e x p e r i m e n t  a n d  r e s p i r a t o r y  r a t e  was  c o n t i n u o u s l y  
reg is te red  for  a pe r iod  5 ra in  before,  in  t he  course, and  
5 min  fol lowing t he  hea t ing .  A m b i e n t  t e m p e r a t u r e  var ied  
be tween  20-25 ~ 

P l a s m a  A D H  level  was  m e a s u r e d  b y  a mod i f i ca t ion  5 
of t he  t e c h n i q u e  descr ibed  b y  CZACZKES et  al. 6. Resp i r a t -  
o ry  r a t e  was d e t e r m i n e d  us ing  a res i s t ance  t r a n s d u c e r  
p laced  a r o u n d  t he  chest .  Sk in  a n d  rec ta l  t e m p e r a t u r e s  
were m e a s u r e d  b y  m e a n s  of t h e  copper  c o n s t a n t a n  
the rmocoup les .  Af te r  t he  t e r m i n a t i o n  of t he  e x p e r i m e n t s  
t he  an ima l s  were sacrifed,  t h e  b r a i n s  were f ixed in for- 
mal in ,  sec t ioned  and  s t a ined  a f te r  Well .  

Results and discussion. A clear cu t  increase  of t he  plas-  
m a  A D H  level  r ang ing  f rom 6.0 to  58.4 ~xU/ml was 
obse rved  du r ing  h e a t i n g  of 12 ou t  of 18 e x a m i n e d  si tes 
and  was a c c o m p a n i e d  b y  a decrease  of u r ine  ou tpu t .  I n  all  
cases t he  p l a s m a  A D H  level  r e t u r n e d  to  con t ro l  va lues  
w i t h i n  30 ra in  a f te r  t e r m i n a t i o n  of t h e  hea t ing .  On t he  
basis  of h is to logica l  e x a m i n a t i o n ,  i t  was  e s t ab l i shed  t h a t  
these  effects were p roduced  b y  h e a t i n g  t he  fol lowing areas  : 
t h e  region of t he  nuc leus  commis su rae  an te r io r i s  - 4 cases, 
t he  la te ra l  p reop t ic  a rea  - 3 cases, t h e  region of t he  nuc leus  
a c c u m b e n s  sept i  - 3 cases, t h e  v e n t r o l a t e r a l  p a r t  of t h e  
s e p t u m  - 2 cases. P l a s m a  A D H  level  d id  no t  increase  w i t h  
t ips  of t he  t h e r m o d e s  found  in:  t he  i n t e r n a l  capsule ,  
l a te ra l  h y p o t h a l a m u s ;  fasciculus  m a m i l l o t h a l a m i c u s ;  
c o l u m n a  fornicis  a n d  dorsomedia l  p a r t  of t h e  hypo-  
t h a l a m u s .  I n  all  b u t  two  cases h e a t i n g  of t h e  b r a i n  areas  
wh ich  p roduced  an  increase  of p l a s m a  A D H  level  was  
a c c o m p a n i e d  b y  po lypnoe .  However ,  t he re  was no  
cor re la t ion  b e t w e e n  t he  i n t e n s i t y  of t he  t h e r m o r e g u l a t o r y  
responses  and  A D H  release. On t h e  con t r a ry ,  h e a t i n g  of 
t he  two  sites, wh ich  was accompan ied  b y  a p a r t i c u l a r l y  
h i g h  increase  of r e s p i r a t o r y  r a t e  (by 400 a n d  600%) and  a 
decrease  of rec ta l  t e m p e r a t u r e ,  p roduced  on ly  a sma l l  
increase  of t h e  p l a m a  A D H  level. As in each  e x p e r i m e n t  
h e a t i n g  of t he  b r a i n  was res t r i c ted  to a n  a rea  s u r r o u n d i n g  
a single t he rmode ,  i t  is possible  t h a t  these  s t rong  t h e r m o -  
r egu la to ry  responses  also p roduced  a lower ing  of t h e  
t e m p e r a t u r e  of t he  c o n t r a l a t e r a l  t h e r m o s e n s i t i v e  region 
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