
182 Specialia F~XPERIENTIA 28/2 

Table III. 

Comparison D.F. t P 

A-B 48 0,053 >95% 
B-C 48 0,100 >90% 
A-C 48 0,021 >98% 

those  of the  ve r t eb ra t e s  Nissl bodies,  such as in Helix 
pomatia lo and in Lymnaea stagnalis n. In  the  l ight  o f  
cur ren t  knowledge,  t he  in tens i ty  and a r r angemen t  of the  
basophi l ia  ref lect  more  a physiological  s tage t h a n  a 
cons t an t  and conspicuous  feature.  Moreover,  there  is 
evidence t h a t  basophi l ia  seems to have  var ia t ions  in 
correlat ion wi th  the  phasic  periodical  ac t iv i ty  of adduc to r  
muscles  in A nodonta cygnea a2. B y  c y t o p h o t o m e t r i c  
analysis,  it  was also found  t h a t  concen t ra t ion  of cyto-  
p lasmic  R N A  is equ iva len t  to the  to ta l  nucleic acids 
(DNA + RNA) wi th in  the  nucleus 12. Typica l  images  of 
' ch romato lys i s '  were found at  r a n d o m  in the  ganglia 
s tudied,  as is shown in Figures  d) and e) while o thers  
show a typica l  d i s t r ibu t ion  of the  ch roma t in  (Figure f). 
B o t h  ' anomal ies '  d id  no t  exceed 2% of the  neurons.  

Final ly,  ano the r  po in t  to be s t ressed is the  hypothes i s ,  
advanced  by m a n y  au thors  l~- IS, re la ted  to  the  poliploid 
na tu re  of mol luscan  neurons.  As is well known,  the  degree 
of pol ip loidy causes nuclear  (and total) en la rgement  of 
the  cell, and a ra t io  1:2:4 among  the  types  can be expect -  
ed 7. Nuclear  sizes, as well as max ima l  and  min imal  cell 
d iameters ,  were s tudied  re la ted  to th is  ratio,  b u t  since 
these  da t a  show a s ignif icat ive correlat ion,  only  the  
s ta t is t ica l  t r e a t m e n t  for the  max ima l  cell d i ame te r  will 
be given here. This  re la t ionship  was t e s t ed  mak ing  a 
t - tes t  of the  null hypo thes i s  of the  difference be tween  the  
mean  of a given d i ame te r  and  the  mean  of the  o ther  t imes  
the  assumed coefficient  (~i-nNl+~= 0). For  th is  purpose  
the  pooled var iance  was the  same of the  analysis  of 
variance.  All values  ob ta ined  (see Table III)  show t h a t  
the  null  hypo thes i s  canno t  be disproved,  in consequence 
it is possible to assume safely t h a t  these  differences are 
no t  s ignif icant ,  and  the  1:2:4 rat io can be s ta t i s t ica l ly  
proved.  Assuming  a general ized elipsoidal shape  for 
these  neurons,  the i r  vo lumes  were e s t ima ted  in abou t  

3.2 X 104 ~zm 3 for the  t y p e  C, 2 x 10 ~ ~xm a for the  t ype  B 
and  2 • 10 ~ a m  a for the  t ype  A. These da t a  gave a ra t io  
among  the  volumes  of the  t ypes  of 1:6.3:63. 

The presence of a t  least  2 d i f ferent  cell popula t ions  
was repor ted  in Aplys ia  californiea af ter  the  measu remen t  
of the  DNA con ten t  in cent ra l  g iant  neurons,  by  a 
f luorescent  method1% The enormous  a m o u n t  of D N A  
found per  nucleus suggest  t h a t  a p a r t  or all the  genome 
repl icates  m a n y  t i m e s ~ .  The occurrence ot pol iploidy in 
m a m m a l i a n  cent ra l  neurons  has also been repor ted lL  
However ,  no def ini te  conclusions on the  possibi l i ty  of a 
funct ional  s ignif icat ive inc remen t  of the  DNA in such 
neurons  appear  well es tabl ished 18. 

Resumen. Se realiza en la masa  gangl ionar  ventral del 
molusco Cryptomphallus aspersa (Gasteropoda,  Pu lmo-  
nata)  la caracter izaci6n morfologico-estadis t ica  de las 
neuronas  centrales  y c61ulas gliales. Se establece l a  
exis tencia  de t res  t ipos  neuronales,  las caracter is t icas  de 
su basofil ia y la relaci6n ent re  los t ipos,  lo que se discute  
en relaci6n a los hallazgos obtenidos  en otras  especies por  
diversos  autores.  
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S i a l i c  A c i d  i n  H u m a n  C a n c e r  

The rela t ive proportion of the  two main  sialic acids, 
N-ace ty l -neuramin ic  acid (NANA) and N-glycolyl-  
neuramin ic  acid (NGNA), varies cons iderably  in d i f ferent  
m a m m a l i a n  species;  b u t  m a n  seems to  be unique in t h a t  
only NANA has been foundl. In human cancer, quanti- 
tative changes in sialic acid have been reported. Analyses 
of several types of human cancer tissues revealed that 
the area of malignancy contained almost twice as much 
sialic acid as the normal areas of the same tissues2. 

Qualitative changes in sialic acids have been found in 
experimental cancer. Reports have indicated that although 
normal rat liver does not contain NGNA, this form of 
sialic acid was observed in hepatomata induced by the 
feeding of p-dimethylaminobenzene 3 and in several rat 
ascites hepatoma ~. 

These specific chemical changes associated with mali- 
gnancy, and the recent discovery of ~ NGNA 5 in Hela S 3 

cells (a line of cells of h u m a n  cancer  origin) p r o m p t e d  th is  
qua l i ta t ive  and  quan t i t a t i ve  s tudy  of the  sialic acids ill 
h u m a n  cancer  tissue. 

Materials and methods. H u m a n  cancer  t issues were 
ob ta ined  f rom the  autops ies  of cancer  v i c t i m s w h i l e n o r m a l  

1 A. GOTTSCHALK, The Chemistry and Biology o/ Sialic Acids and 
Related Substances (Cambridge University Press, London 1960), 
p. 31. 

2 S. A. BARKER, M. STACEY, D. J. TIPPER and J. H. KIRHAM, Nature, 
Lond. 784, BA68 (1959). 

3 H. KALANT, W. MONS and M. GUTTMAN, Can. J. Physiol. Pharm. 
42, 25 (1964). 
T. BABA, M. ISHII, H. ARAI and K. AOKI, Gann 57, 265 (1966). 
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controls  were ob ta ined  f rom the  autopsies  of non-cancer  
pa t ients .  The t issue was first  homogenized  in 0.1 N sulfuric 
acid (1:7 w/v) w i th  a ~Varing Blendor,  and t h e n  the  acid 
homogena te  was hea t ed  a t  80 ~ for i h in order  to  l ibera te  
the ketosidical ly  bonded  sialic acids ~. Af ter  removal  of 
the  sulfuric acid as insoluble ba r i um sulfate, the  hydro-  
lysate  plus 3 wa te r  washings  of t he  sed iment  were passed 
successively t h rough  vo lumns  (1 • 23 cm) of Dowex  50 W 
(H+) and Dowex I (formate).  The columns were washed  
wi th  dist i l led water ,  and  the  sialic acid was eluted f rom 
the  Dowex  I (formate) co lumn wi th  0.3 N formic acid. 
The eff luent  was collected in 10-ml f ract ions  w i th  an 
au toma t i c  f rac t ion collector. All sialic acid posi t ive  frac- 
t ions were pooled and  lyophil ized to remove  formic acid, 
and the  residue was dissolved in dist i l led water .  The sialic 
acid con t en t  was t h e n  de t e rmined  by  the  th iobarb i tu r ic  
acid m e t h o d  7 wi th  crysta l l ine  N A N A  as the  s tandard .  
Iden t i f i ca t ion  of NANA and N G N A  was accompl ished 
by  paper  c h r o m a t o g r a p h y  s on W h a t m a n  No. 1 Chromato-  
g raphy  paper  using n-butanol -n-propanol-0 .1  N HC1 
(1:2:1) and  the  sialic acids were de tec ted  wi th  the  thio-  
barb i tu r ic  acid sp ray- reagen t  s. A mixture  of s t and a rd  
N A N A  and N G N A  was run on the  same paper ,  nex t  to 
the  sialic acid isolated f rom tissues. 

Results and discussion. The chromatograph ic  analyses  
of the  sialic acids isolated f rom mal ignancies  found in 4 
d i f ferent  organs pancreas  (adenocarcinomal .  l iver 
(metas tas is  from pancrea t ic  adenocarc inoma) ,  skin 
(squamous cell carc inomaj  and para t rachea l  l ymph  node 
(metas tas is  f rom skin melanomal ,  revealed the  presence  of 
N A N A  bu t  no evidence for the  presence of NGNA was 
ever  obta ined.  

The sialic acid con t en t  of t he  cancerous t issues was 
considerably elevated.  The values ob ta ined  in the  analyses  
of pancrea t ic  t issues (expressed as mg of N A N A  per  100 g 
of fresh tissue'~ were 45.8 for normal  pancreas ,  187.0 for the  
adenocarc inoma and 75.5 for the  liver metas tas i s  of pan-  
creat ic  adenocarc inoma 

The results  of the  expe r imen t s  descr ibed indicate  tha t ,  
unlike the  s i tua t ion  observed  in t h e  rat ,  b o t h  normal  
and  cancerous  h u m a n  t issues conta in  only  NANA.  

Our q u a n t i t a t i v e  s tudies  suppor t  previous  f indings of 
BARKER et al. ~; since the  cancerous t issues of pancrea t ic  
origin were shown to  conta in  f rom 2 to 4 t imes  as much  
N A N A  as the  normal  control .  The cause of th is  sialic acid 
increase and its func t iona l  significance in maI ignancy  have  
ye t  to  be de te rmined .  Studies  of N A N A  concen t ra t ion  
and of t he  d i s t r ibu t ion  of the  various macromolecular  
species conta in ing  N A N A  in subcellular  f ract ions should  
help  to  e lucidate  th is  p rob lem :0. 

Zusammen/assung. Die Sial insgure welche im mensch-  
l ichen Krebsgewebe  v o r h a n d e n  ist, wurde  isoliert, charak-  
ter is ier t  und  gemessen.  I m  krebsar t igen  ~md normalen  
Gewebe wurde  nur  N-AcetylneuraminsSmre  gefunden.  Die 
SialinsS.ure im Pank rea s -Adenoka rz inom war  urns 4fache 
gr6sser als in normalen  Kontro l lgeweben.  
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T h e  Effect  of S u r g i c a l  T r a u m a  on Rat  S e c r e t o r y  

Sufficient evidence e lucidat ing the  character is t ic  mor-  
phophysiological  changes  m the  m a m m a l i a n  neurosecre-  
to ry  sy s t em in response  to t r a u m a t i c  stress has now accu- 
mula ted  in the  l i terature.  The stres~-ful procedures  
employed  to induce such responses are ex t r eme ly  var ied 
and range f rom pin  pricks on ra t s '  tai is  1 to severe t he rma l  
burns  on the  dorsal  skin of guinea pigs ~. However ,  the  
effects of p lanned  surgery - the  commones t  clinical 
event  - on the secre tory  sys t em have  largely escaped 
a t ten t ion ,  despi te  the  fact  t ha t~ the  complex  regulat ion 
of pos t -opera t ive  fluid dynam:cs  is a lmost  ent i re ly  govern-  
ed by  the  secre tory  axis. Consequent ly ,  the  effects of 
surgical s tress were inves t iga ted  and the p resen t  repor t  
describes the  s t ruc tu ra l  and secre tory  changes  in the  
roden t  neurosecre to ry  sys t em following an opera t ive  
t r a u m a  of modera t e  in tens i ty .  The morphological  effects 
of a more  severe surgical s tress (spinal t ransect ion)  were 
repor ted  earlier a, 4. 

Materials and methods. 20 male  Wis ta r  ra t s  (250-300 g) 
on wa te r  ad l ib i tum were used. Of these,  16 animals  were 
subjec ted  to  a 3" l inear incision on the i r  tai ls  (the incision 
being carr ied t h rough  the  skin and  subcutaneous  t issue 
upto  the  caudal  ver tebrae)  under  i.p. N e m b u t a l  anaes-  
thes ia  (6 mg/10 g wt.) and  were killed under  chloroform 
at  8 h in terva ls  in groups  of 2. Two each of the  4 contro l  

N e u r o n s  

rats were sacr:ficed under  chloroform at  0 and 16 h 
respec t ive ly  following init ial  anaes the t ic  doses of Nem-  
butal.  

Ha l f  the  to ta l  n u m b e r  of opera ted  and control  animals  
from each group were used for cytological  and  cy tomet r i c  
studies.  For  this  purpose,  paraf f in  sect ions of gluteral-  
dehyde-per fused  mater ia l  (2.5% g lu te ra ldehyde  solut ion 
buffered to p H  7.3 w i th  0 .067M cacodylate ,  conta in ing  
0.9% sodium chloride'~ of bra ins  and p i tu i t a ry  glands  
were s ta ined  wi th  1 ~ cresyl  fast  violet  acetate .  Cy tome t ry  
was carr ied out on the  supraopt ic  (SON) and  paraven t r i cu-  
lar (PVN) nuclei w i th  a mic romete r  eye-piece and the  
da t a  were processed and  analyzed in a computer .  

The remain ing  animals  were used for the  s tudy  of 
neurosecre tory  subs tance  (NSS). Al te rna te  paraf f in  
sect ions of formal in-f ixed mater ia l  were s ta ined  wi th  
c h r o m e - a l u m h a e m a t o x y l i n  ph lox in  (CAHP) ~ and  per- 
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