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were seen to leave the cell clusters in bundles together 
with non-fluorescent fibres. Both types of perikarya 
were enclosed by fluorescent terminal nerve fibres in a 
manner suggesting a synaptic arrangement. 

Flask-shaped cells resembling enterochromaffin cells 
were distributed in quite large number among the 
epithelial cells of the mucosa (Figure 3a). They emit ted 
an intense yellow cytoplasmic fluorescence, probably 
derived from 5-hydroxytryptamine,  which occurred in 
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0.37 and 0.48 ~tg/g (2 determinations) in the urethra. 
A conspicuous accumulation of delicate adrenergic nerve 
terminals occurred in the immediate  vicinity of, and 
even contiguous to, the base of the cells (Figure 3b). 
I t  is not unlikely tha t  the arrangement represents a 
direct adrenergic innervation of the cells. 

Hypogastric denervation produced a slight but clear 
decrease in the number of adrenergic nerves running in 
the smooth muscle wall (Figure 1 b). This was consistent 
with the fluorometric determinations which revealed a 
significant reduction (Student 's  t-test: 0.02 > P > 0.01) 
of urethral noradrenaline to 2.15 ±0 .44  ~g/g. 

No change was found in the number or fluorescence 
intensity of the urethral adrenergic nerves after removal 
of the lumbosacral portion of the sympathetic  chain. 

Conclusions. Fluorescence microscopy has shown the 
presence of adrenergic ganglion formations in the wall 
of the proximal urethra of the female cat. These ganglia 
contribute to the major portion of the urethral  adrenergic 
innervation by way of short neurons. Fluorometric deter- 
minations of noradrenaline in combination with denerva- 
tion experiments indicate that  about X/z of the post- 
ganglionic adrenergic innervation to the urethra derives 
from the inferior mesenteric ganglia via the hypogastric 
nerves. The sacral sympathetic ganglia (pelvic nerve) 
do not seem to contribute significantly to the sympathetic  
innervat ion 13. 

Zusammen/assung. Die adrenergische Innervation der 
weiblichen Urethra bei der Katze wird mit  Hilfe fluores- 
zenzmikroskopischer Technik dargestellt. Adrenergische 
Ganglien in der proximalen Urethra  bestreiten den 
Hauptantei l  der urethralen adrenergischen Innervat ion 
(kurze Neurone). Ein Drit tel  der adrenergischen Bahnen 
s tammen aus dem Nervus hypogastricus. 
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Fig. 3. Mucosa of urethra from cat subjected to hypogastrie denerva- 
tion. a) Large number of yellow-fluorescent, flask-shaped cells in 
the epithelium. × 100. b) At higher magnification, an abundaney 
of adrenergie nerve terminals (arrows) are seen to run in close contact 
with the base of the yellow enterochromaffin cells. × 240. 
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P r o l i f e r a t i o n  of S p l e e n  Cel ls  f r o m  Mice  Infected  w i t h  Fr iend  Virus  in the  Sp leens  of U n i r r a d i a t e d  
and Irrad ia ted  Mice  

Infection of mice with Friend virus (FV) results in 
splenomegaly, which is due to proliferation of ret iculum 
cells in the spleen 1 Although injection of a spleen homo- 
genate from FV-infected mice into normal hosts can 
cause proliferation of host spleen cells, it is not known 
whether FV-infected cells injected i.v. into normal mice 
can proliferate in the hosts. Chromosome marker, CBA/ 
HT,T  6, was used to identify the origin of cells 2, 3. 

CBA]HTsTs mice were infected with a homogenate 
oi FV-infected spleens. 7 days later, the spleens of the 
infected CBA/HTeT e mice were teased, and sam- 
ples of spleen-cell suspension, each containing 1 ×10 T 

cells, were injected i.v. into normal CBA/H mice, un- 
irradiated or irradiated with 400 1R. TsT e cells were 
scored in the spleens of the CBA/H mice 7 and 14 days 
after injection of the cell suspension, as described pre- 
viously 4. DNA synthesis was measured by injecting 
125I-UdR into the mice, and counting 125I-UdR uptake 
in the spleen 18 h later s. 

The Figure shows agsI-UdR incorporation and spleen 
weight in CBA/HTeT e mice before and after infection 
with FV. For a normal CBA/HTeTe mouse, I U d R  uptake 
was 1.47 :k 0.24 (×  10 -3) ~tCi per spleen, and the weight 
of the spleen was 56.5 ± 4 . 2  rag. For  an FV-infected 
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Cells of host and donor types in samples taken from host spleens after injection of 1 x l0  T CBA/HTeT , spleen ceils infected with Friend virus 
into unirradiated or irradiated CBA/H miee* 

Radiation Series 
dose (r) 

Types of cells in host spleens on day of sacrifice b 

Day 7 Day 14 

Host Donor ( % ) Host Donor ( % ) 

0 1 51 0 (0) 51 0 (0) 
2 50 0 (0) 50 1 (2.0) 
3 50 0 (0) 50 0 (0) 

400 1 40 34 (45.9) 18 50 (73.5) 
2 56 62 (52.5) 1 41 (97.6) 
3 15 50 (75.8) 7 50 (87.7) 

Each CBAIHTeT 6 mouse was given an i.p. injection of 0.2 ml of a stock homogenate of FV-infected spleens; 7 days later, the spleen of 
each CBA/HTeT e mouse was removed and shredded, and a suspension of 1 × 10 ~ spleen ceils was injected i.v. into each CBAIH mouse, b CBA[ 
HTeT e cells were injected on day 0. ~ Irradiation was performed on day 0. 
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IUdR uptake and spleen weight in mice infected with Friend virus. 
Each mouse was injected with 0.2 IzCi of 5-iodo-2'-deoxyuridine-a25I 
(t2~I-UdR) per g of body weight 18 h before sacrifice, and was given 
10 -7 mole of 5-fluoro-2"-deoxyuridine (FUdR) 1 h before injection 
of ls~I-UdR. Key: solid circles, IUdR uptake per spleen after FV 
infection; open circles, spleen weight after FV infection; solid 
squares, IUdR uptake after injection of 1 × 10 T FV-infected spleen 
cells; open squares, spleen weight after injection of 1 × 10 T FV- 
infected spleen cells. Day 0 was the day of infection, and the values 
for that  day in the graph are those for a 7-week-l-2-day-old control 
animal. Each point in the graph represents a mean + the standard 
error. 

o f  a C B A / H  m o u s e  t h a t  r e c e i v e d  1 ×107 F V - i n f e c t e d  
s p l e e n  cel ls  a l so  i n c r e a s e d  in  w e i g h t  a n d  I U d R  i n co r -  
p o r a t i o n .  

T h e  c h r o m o s o m e  a n a l y s i s  s u m m a r i z e d  in  t h e  T a b l e  
i n d i c a t e s  t h a t  TeT  e s p l e e n  ce l l s  f r o m  F V - i n f e c t e d  m i c e  
w e r e  n o t  f o u n d  in  t h e  u n i r r a d i a t e d  s p l e e n s  of  C B A / H  
m i c e  o n  d a y s  7 a n d  14, w h e r e a s  m o s t  o f  t h e  d i v i d i n g  ce l l s  
on  d a y s  7 a n d  14 w e r e  of  d o n o r  o r i g i n  in  t h e  s p l e e n s  
o f  C B A / H  m i c e  i r r a d i a t e d  w i t h  400 R.  

I t  m a y  be  c o n c l u d e d  t h a t  t h e  i n c r e a s e d  D N A  s y n t h e s i s  
a n d  ce l l  d i v i s i o n  in  t h e  s p l e e n s  of  C B A / H  m i c e  t h a t  
r e c e i v e d  1 × 1 0  v F V - i n f e c t e d  C B A ] H T , T ,  s p l e e n  ce l l s  
w a s  d u e  t o  p r o l i f e r a t i o n  o f  h o s t  s p l e e n  cel ls ,  a n d  n o t  d o n o r  
s p l e e n  cel ls ,  a l t h o u g h  D N A  s y n t h e s i s  w a s  h i g h e r  in  F V -  
i n f e c t e d  s p l e e n  cel ls  t h a n  in  n o r m a l  s p l e e n  cells .  T h e  
p r o l i f e r a t i o n  of  h o s t  s p l e e n  cel ls  m a y  b e  i n d u c e d  b y  
v i r u s  r e l e a s e d  f r o m  t h e  i n j e c t e d  s p l e e n  cel ls .  

Rdsumd. Q u a n d  d e s  ce l lu les  s p l 6 n i q u e s  d e  so u r i s  C B A ]  
H T s T  s i n f ec t6e s  p a r  le v i r u s  d e  F r i e n d  s o n t  i n j e c t 6 e s  
d e s  sou r i s  C B A / H  n o r m a l e s ,  les  r a t e s  d e s  r e c e v e u r s  
s ' h y p e r t r o p h i e n t  au  c o u r s  de  la  s e m a i n e  s u i v a n t e .  U n e  
a n a l y s e  c h r o m o s o m a l e  m o n t r a  q u e  t o u t e s  les  ce l lu les  e n  
d i v i s i o n  p r o v e n a i e n t  d e  l ' h 6 t e ,  s u g g 6 r a n t  q u e  la  sp l6no-  
m6 g a l i e  f a i t  s u i t e  ~ la  l i b 6 r a t i o n  d u  v i r u s  d e s  ce l lu les  
in j ec t6es .  
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m o u s e  o n  d a y  7, I U d R  u p t a k e  w a s  3.5 -V 0.35 ( × 10 -8) ~tCi, 
a n d  s p l e e n  w e i g h t  w a s  1 1 2 . 4 + 7 . 6 m g .  I U d R  u p t a k e  
p e r  u n i t  s p l e e n  w e i g h t  w a s  0.026 (1.47/56.5) in  t h e  n o r m a l  
s p l e e n s ,  a n d  0.037 (3.5]94.7) o n  d a y  7 in  t h e  F V - i n f e c t e d  
s p l e e n s .  

T h e  r a t i o  o f  D N A  s y n t h e s i s  in  t h e  s p l e e n s  o f  t h e  
i n f e c t e d  m i c e  o n  d a y  7 t o  t h a t  in  t h e  n o r m a l  s p l e e n s  
w a s  1.42, i n d i c a t i n g  t h a t  a n  F V - i n f e c t e d  s p l e e n  cel l  h a d  
a n  a v e r a g e  of  4 2 %  m o r e  d i v i d i n g  c a p a c i t y  t h a n  d i d  a 
n o r m a l  s p l e e n  cell .  F i g u r e  1 a l so  s h o w s  t h a t  t h e  s p l e e n  
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