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Le lesioni che p o r t a n o  al la  d i s t ruz ione  di d e t t i  e l emen t i  
i n t e re s sano  s o p r a t u t t o  i nuclei  e cons i s tono  in f enomen i  
di  picnosi ,  di  cariolisi  e di  carioressi .  N o n  i n f r equen t e -  
m e n t e  i g r anu l i  c roma t i n i c i  si c o n d e n s a n o  verso  la per i -  
fer ia  del  co rpo  nuc lea te ,  l i m i t a t a m e n t e  ad  un  t r a t t o  del  
c o n t o r n o  o p p u r e  lungo  t u t t a  la c i rconferenza ,  con fe rendo  
al  nuc leo  r i s p e t t i v a m e n t e  l ' a s p e t t o  ad  anel lo  con ca s t one  o 
anel lo  semplice.  

I1 processo a l t e r a t i v o  n o n  a p p a r e  u n i f o r m e m e n t e  dis-  
t r i b u i t o  nelle s tesse  sezioni.  I n f a t t i  s in dai  p r imi  g iorn i  di 
t r a t t a m e n t o  a c c a n t o  a t n b u l i  g r a v e m e n t e  com pr om es s i  se 
ne r i conoscono  numeros i  a l t r i  p e r f e t t a m e n t e  in tegr i .  Negli  
an ima l i  t r a t t a t i  p ih  a lungo, pe r  a l t ro ,  il n u m e r o  dei  t u b u l i  
e sen t i  o p r e s e n t a n t i  solo modes t e  a l t e raz ion i  d i v e n t a  
esiguo. 

P r e c o c e m e n t e  si ass is te  a l la  c o m p a r s a  di cellule g igan t i  
mu l t i nue l ea t e ,  a l cune  che sono da  r i teners i  d e r i v a t e  dagl i  
spe rma t id i ,  a l t r e  dagl i  spe rma toc i t i .  

Le eellule in te r s t i z ia l i  n o n  r ive lano  n~ modi f icaz ion i  
morfologiche ,  n~ va r i az ion i  del numero .  

Ne l l ' ep id id imo  fino al 10 ° g iorno  si d i m o s t r a  la p r e senza  
di e l emen t i  di s f a ldam en t o ,  r a p p r e s e n t a t i ,  o l t re  che da  
spe rmatozo i ,  dagl i  a l t r i  s t ad i  di m a t u r a z i o n e  del la  l inea  

semina le  in  p r e d a  ad  a l t e raz ion i  regress ive  e d a  cellule gi- 
g a n t i  m u l t i n u c l e a t e ;  a p a r t i r e  dal l '11 ° g iorno  il lume ap-  
p a r e  o t t i c a m e n t e  vuoto .  

I1 m o n o f l u o r o a c e t a t o  sodico agisce d u n q u e  e l e t t i va -  
m e n t e  sul l ' ep i te l io  delle vie semina l i ,  i n t e r e s s a n d o  ini-  
z i a t m e n t e  gli s t ad i  i n t e r m e d i  e solo t a r d i v a m e n t e  gli 
s p e r m a t o g o n i .  Esso  si c o m p o r t a  p e r t a n t o  come  la  F luoro -  
ace t amide .  

Summary. T h e  lesions caused  b y  s o d i u m  monof luo ro -  
a c e t a t e  on  t he  tes t i s  of t h e  a lb ino  r a t  are  descr ibed .  T h e y  
cons is t  of regress ive  modi f i ca t ions  of t h e  semin i f e rous  
t ubu l e s  wh ich  in i t i a l ly  cause  d a m a g e  to t he  i n t e r m e d i a t e  
s tages  a n d  on ly  la te r  to the  spe rma togon ia .  T h e  ac t ion  of  
sod ium m o n o f l u o r o a c e t a t e  is s imi la r  to  t h a t  of f luoro-  
ace t amide .  
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T h e  Effect  o f  D e n e r v a t i o n  on  R e s p i r a t o r y  
E n z y m e s  in the  S u b m a x i l l a r y  Gland  of  the  Rat  

T h e  a c t i v i t y  of r e s p i r a t o r y  e n z y m e s  in  s a l i va ry  g lands  
of ca t s  a n d  r a b b i t s  increases  a f t e r  d e n e r v a t i o n  caus ing  a 
g l a n d u l a r  h y p e r t r o p h y ,  e.g. s y m p a t h e t i c  d e n e r v a t i o n  of 
the  c a t ' s  s u b m a x i l l a r y  g land ,  b u t  decreases  a f t e r  d e n e r v a -  
t ion  caus ing  a n  a t r o p h y ,  e.g. p a r a s y m p a t h e t i c  d e n e r v a -  
t ion  of the  ca t ' s  s u b m a x i l l a r y  g land  1 I n  t he  p r e s en t  in- 
v e s t i g a t i o n  t h e  a c t i v i t y  of some r e s p i r a t o r y  enzymes ,  
succinic  dehydrogenase ,  c y t o c h r o m e  oxidase  a n d  fuma-  
rase,  was  s tud ied  a f t e r  d e n e r v a t i o n  of the  s u b m a x i l l a r y  
g land  of ra ts .  His to log ica l ly  t h e  g land  shows  a t r o p h i c  
changes  b o t h  a f t e r  p a r a s y m p a t h e t i c  a n d  s y m p a t h e t i c  
d e n e r v a t i o n  2,3. 

L i t t e r s  of 4 -6  female  r a t s  b r e d  a t  th i s  I n s t i t u t e  were 
used;  2 r a t s  of each  l i t t e r  were t a k e n  as controls .  T h e  
an imals ,  we igh ing  a b o u t  200 g, were 4 -5  m o n t h s  old w h e n  

s tud ied .  T h e  r i g h t  s u b m a x i l l a r y  g l and  was p a r a s y m p a -  
t h e t i c a l l y  or  s y m p a t h e t i c a l l y  d e n e r v a t e d .  T h e  d e n e r v a -  
t ions  were  p regang l ion ic  p a r a s y m p a t h e t i c  b y  sec t ion  of  
t he  c h o r d s - l i n g u a l  n e r v e  or  pos tgang l ion ic  s y m p a t h e t i c  
b y  excis ion of t he  super io r  cerv ica l  gangl ion.  All d e n e r v a -  
t ions  were  pe r fo rmed  u n d e r  e t h e r  anaes thes i a .  The  r a t s  
were ki l led 3 weeks  l a t e r  b y  ce rv ica l  d is loca t ion .  The  sub-  
m a x i l l a r y  g lands  were r emoved ,  c leaned,  weighed  a n d  
homogen ized .  The  enzymic  a c t i v i t y  was e s t i m a t e d  m a n o -  
m e t r i c a l l y  for suecinic  d e h y d r o g e n a s e  a n d  c y t o c h r o m e  
ox idase  and  s p e c t r o p h o t o m e t r i c a l l y  for  f umara se  as 
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Activity of respiratory enzymes (mean :~ S.E.M.) in parasympathetically or sympathetically denervated submaxillary glands of the rat 
and in the corresponding control glands 

No. of Suceinic dehydrogenase Cytochrome oxidase Fun,arase activity 
glands activity activity 

per gland per g gland per gland per g gland per gland per g gland 
tissue tissue tissue 

Control i8 
Parasympathetically 17 
denervated 

Control 12 
Sympathetically 8 
denervated 

615 :t: 39,2 3630 :k 211 2500 i 146 14,800 4- 760 1770 4- 81.5 10,500 4- 400 
300:1:32.39 2540 4- 264 b 1630 4- 111- 13,800 4- 880 988 3: 42.7- 8,340 4- 311- 

918 :J: 24.4 5530 4- 139 3400 ± 74.0 20,600 i 610 2680 ± 104 16,200 -I- 660 
879 ± 36.1 5580 4- 212 2680 ~ 271 b 16,900 -t- 1270 b 2520 4- 107 16,000 4- 760 

* p < 0.001 b p < 0.01 when compared with control. 
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earlier described ~,4. The act ivi ty is expressed in units per 
gland and per g of glandular tissue. One unit of act ivi ty  
corresponds to a utilization of 1 #I oxygen at  37°C in 
30 min for succinic dehydrogenase and cytochrome oxi- 
dase, and to a change in optical density of 0.001/rain at 
240 m/~ for fumarase. 

The weight of the submaxillary gland decreased from 
168 -t- 2.7 (30) s mg to 119 :h 3.3 (17) mg after para- 
sympathetic denervation and to 158 ~ 4.0 (8) mg after 
sympathetic denervation. 

After parasympathetic denervation the act ivi ty  of all 3 
enzymes decreased when it was expressed per gland 
(Table). The diminished act ivi ty was especially marked 
for succinic dehydrogenase and fumarase. The act ivi ty  of 
these 2 enzymes was also decreased when it was calcu- 
lated per g of glandular tissue. The decrease in total  ac- 
t iv i ty  of cytochrome oxidase corresponded to the glandu- 
lar atrophy after denervation since the act ivi ty  was not 
significantly changed when it was expressed per unit 
weight. 

After sympathetic denervation, the act ivi ty of succinic 
dehydrogenase and fumarase was not significantly 
changed. The act ivi ty  of cytochrome oxidase was de- 
creased, however, when it  was calculated per gland and 
per unit  weight (Table). 

In the Table it can be observed that  the act ivi ty  of all 3 
enzymes differed in the 2 control groups. This was due to 
the fact that  the experiments on parasympathetic and 
sympathetic denervation were carried out at different 
times so that  the rats did not  belong to the same strain 
and further the diet was slightly changed. 

I t  is known tha t  the submaxillary gland of rats atrophies 
after denervation. Histologically atrophic changes have 
been observed in all the secretory cells after parasympa- 
thetic denervation ~, but  only in the acinar cells after 
sympathetic denervation 3. In salivary glands of different 

species, it has been shown tha t  the act ivi ty  of succinic 
dehydrogenase is very low in the acinar celis but  marked 
in the duct cellsL and tha t  cytochrome oxidase is more 
evenly distributed in the different glandular cellsL The 
localization oI fumarase in salivary glands is not known. 
In the present experiments the denervation atrophy of 
the rat 's  submaxillary gland has been found to coincide 
with a reduced act ivi ty  of enzymes concerned with aerobic 
metabolism just  as previously seen in salivary glands of 
cats and rabbits ~. The findings indicate that  the concen- 
tration of succinic dehydrogenase and fumarase decreases 
in the atrophic cells after parasympathetic denervation 
and that  the concentration of cytochrome oxidase is 
diminished in the atrophic acinar cells after sympathetic 
denervation. These results suggest, furthermore, tha t  the 
act ivi ty of fumarase is low in the acinar cells. 

Zusammen/assung. Es wurde in der denervierten Sub- 
maxillarisdriise der IRatte die Aktiviti i t  verschiedener 
respiratorischer Enzyme bestimmt. Succinodehydrase 
und Fumarase zeigten eine verminderte Aktivit/ i t  nach 
parasympathischer Dezentralisierung, ebenso verhielt sich 
Cytochrom-Oxydase nach sympathischer Denervierung. 
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Beta ine  E x c r e t i o n  by  the  N e w - B o r n  Infant  t 

In a previous communication 2 we reported that  the 
"inhibition assay' prineiple~ had been applied to detect 
myoinositol in the pooIed urine of new-born infants and 
in the urines of a number of older children with generalized 
aminoaciduria. We now report  tha t  similarly betaine has 
been found in significant quantities in the pooled urine 
of healthy new-born infants and in a number of older 
children with generalized aminoaciduria but  not in the 
urine of healthy older children or adults. 

In this procedure biological specimens were compared 
by placing impregnated paper discs on the surface of an 
agar culture medium containing a microorganism whose 
growth is prevented by an appropriate inhibitor. In the 
process of testing the urine of new-born infants in this 
manner, employing Bacillus subtilis 6051 inhibited by 
fl-2-thienylalanine, an act ivi ty  was observed similar to 
that  produced by phenylalanine and phenylpyruvic acid. 
Subsequent paper chromatography of a sample of pooled 
new-born infants'  urine clearly demonstrated tha t  the 
unknown substance was neither of these two substances. 
Further,  if spores of B. subtilis were used as the inoculum 
instead of vegetative cells, /~-2-thienylalanine inhibition 
was not prevented by the unknown substance. Paper 

chromatography and inhibition assay of urine specimens 
from 100 individual new-born infants showed that  this 
act ivi ty  was uniformly present. Similar investigations of 
individual healthy adults failed to reveal the presence of 
this activity. The above data  led us to undertake the iso- 
lation and identification of the activity. 

Preliminary purification by paper chromatography em- 
ploying three different solvent systems, followed by ion- 
exchange chromatography led to a purified sample which 
did not possess the benzenoid absorption in the ultra- 
vioIet typical of phenylalanine and its metabolites. A 
comparison with tables of RI  values compiled by FINE 4, 
indicated that  the compound had properties similar to 
betaine. The nuclear magnetic resonance spectrum of the 
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