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following t issues;  brain,  eye, tooth ,  vibrissae,  maxi l l a ry  
sinus, oral mucosa,  tongue,  o ropharynx ,  sa l ivary  glands,  
bone marrow,  lung, hear t ,  the  walls of the  blood vessels, 
muscular  tissues, thy ro id  gland, adrenal  gland, t hy mu s ,  
esophagus,  s tomach,  small  and  large in tens t ine ,  liver, 
pancreas ,  kidney,  per i toneum,  periost ium, cranio-spinal  
nerves  and  ganglia, and the  skin. In  some of these  tissues, 
mos t  of the  cells are composed  of the  neural  cres t  cell 
der iva t ives ,  and in o ther  t issues the  neural  crest  cells are 
sca t t e red  among  o ther  cells, and in the  suckling mice the  
undi f fe ren t ia ted  neural  cres t  cells are p resen t  there  10. 
The excessive cell prol i fera t ion or tumors  and he te ro top ic  
melanin p igmen ta t ion  occurred in the sites where neural  
crest  ceils m a y  be present .  Tumors  and  he te ro top ic  
melanin  p igmen ta t ion  were conspicuous in the  orofacial  
region and the i r  occurrence corresponds  wi th  the  fact  
t h a t  the  neural  crest  cells are widely and  densely  dis t r i -  
b u t e d  in the  orofacial  region 5. The mul t ip le  t umors  were 
composed  of a typica l  cells such as sp indle-shaped cells or 
e longated  cells, round  or oval cells and i r regular-shaped 
cells. Fu r the rmore ,  t h e  sp indle-shaped cells which  lost 
the i r  s ta in ing capac i ty  were sca t tered  in suckling mice 
in jec ted  wi th  endo tox in  as well as in the  suckling mice 
in jec ted  wi th  mi tomyc in  C 11. Some of the  tumors ,  
composed  of the  sp indle -shaped  or e longated  cells, showed 
mos t ly  ve ry  charac ter i s t ic  features:  a) an in ter lacing 
w a v y  network,  b) a t i gh t  inter lacing p a t t e r n  of the  s t ream.  
Fur the r ,  mul t ip le  excessive prol i fera t ion of melanin-  
p roduc ing  and -conta in ing cells or me lanoma  were of ten  
seen. The histological  figures of these t umors  closely 
resembled  those  in the  suckling mice in jec ted  wi th  
m i t o m y c i n  C u. 
I t  is said t h a t  a t u m o r  induced  by a single agent  in a 
single cell t ype  can have  a mul t ip l ic i ty  of phenotypes12.  
E n d o t o x i n  belongs to the  mitogens.  I t  is said t h a t  endo-  
tox in  increases the  cyclic AMP level la and  phosphory -  
la t ion of nucleoprote ins  14. On the  o ther  hand,  it  is said 

t h a t  DNA-h i s tone  in te rac t ion  is affected when  the  
h is tone  is p h o s p h o ry l a t ed  and consequen t ly  depress ion of 
the  ac t iv i ty  of the  DNA t emp l a t e  o c c u r s  15, and  t h a t  
historic act  as the  regula tor  of t r ansc r ip t ion  of the  DNA 
t emp l a t e  16. I t  is t h o u g h t  the  a l t e rna t ion  of t r ansc r ip t ion  
and t r ans la t ion  of the  genome into the  p h e n o t y p e  is 
responsible  for carcinogenesis  lL I t  is assumed in our 
l abora to ry  t h a t  D N A  nucleo t ide  sequences  in t he  neural  
cres t  cells m a y  be specific and t h a t  neura l  crest  ceils m a y  
have  someth ing  to do wi th  cyclic A M P  *, and t h a t  macro-  
phages  or Kupf fe r  ceils m a y  be of neural  cres t  origin 5. 
On the  o ther  hand ,  it is said t h a t  macrophages  8 or Kupf fe r  
cells is take  up endotoxin .  F r o m  the  above evidence,  it  is 
specula ted  t h a t  mul t ip le  excessive cell prol i fera t ion or 
t umors  and he te ro topic  melanin  p igmen ta t i on  caused by  
endo tox in  m a y  have  someth ing  to do wi th  the  neural  
cres t  cells. 
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Soft  v e r s u s  h a r d  w a t e r  as  a fac tor  in  the  i n c i d e n c e  of a n e n c e p h a l i c  f o e t u s e s  in  l i t t e r s  f r o m  t r y p a n  
b l u e  t r e a t e d  m i c e  
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Summary. In  an expe r imen t  designed to t e s t  the  possible correla t ion be tween  hard  wa te r  and  neural  tube  anomalies,  
h igh  calc ium in take  was found to increase the n u m b e r  of exencephal ic  foetuses in l i t ters  f rom t r y p a n  blue t r e a t ed  
mice. This is a reversal  of the  suggested t r end  in m a n  where soft  wa te r  and anencepha ly  m a y  be correlated.  

Regional  var ia t ion  in the  incidence of anencepha ly  in 
Eng l and  and Wales  has  suggested a possible correla t ion 
wi th  wa te r  ha rdness  1-4. For  obvious reasons,  such a cor- 
re la t ion is diff icult  to establ ish in man,  and  it was t h o u g h t  
t h a t  an expe r imen ta l  app roach  using a l abora to ry  m a m -  
mal  migh t  be informat ive .  Female  BALB/c /Gr  mice were 
d iv ided at  weaning in to  3 groups. The f irs t  was fed s tan-  
dard  ra t  cake (Oxoid Pas teur i sed  41B) and t ap  wa te r  ad 
l ibi tum.  The second was given ra t  cake plus 1~ calc ium 
ace ta te  solut ion buffered to p H  7.2 (the p H  of local t ap  
water)  wi th  a l i t t le NaOH.  The th i rd  was placed on 1% 
calc ium ace ta te  unt i l  mat ing,  t hen  t r ans fe r red  to t ap  
water .  Mice were m a t e d  wi th  BALB/c /Gr  males a mini-  
m u m  of 6 weeks af ter  weaning.  Mice wi th  a vaginal  plug 
were given an i.p. in ject ion of 1 ml 1~ t r y p a n  blue (Gurr) 

in 0.93% saline on day  8 of p regnancy .  Females  were kil- 
led on day  14 of p r e g n a n c y  and  foetuses  examined  af ter  
f ixat ion in Bouin ' s  fluid. 
All groups of foetuses con ta ined  exencephal ics .  Mice 
raised on ha rd  wa te r  were less ferti le t h a n  controls  ra ised 
on t ap  wa te r  (table) bu t  had  larger l i t ters,  wi th  more  im- 
p lan ts  and a similar  degree of resorb t ion  (solid moles). 
They  also p roduced  more  exencephal ic  foetuses.  Mice 
t r ans fe r red  f rom ha rd  to t ap  wa te r  a t  ma t ing  fared badly ,  
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Exencephaly in litters of foetuses from mice raised on tap or hard water 

EXPI~RIENTIA 33/4 

Maternal No. of No. Total Total No. Normal Exencephalic foetuses 
water supply mice pregnant implants litter size resorbtions foetuses 

Tap water 32 16 98 6.1 
(2.8 mg % Ca) (50%) 

Hard water 78 32 240 7.9 
(109 mg % Ca) (40%) 

Hard --~ 
soft' at mating 48 10 66 6.5 

(21%) 

32 64 6 
(42%) (13%) 

94 124 22 
(44%) (!8%) 

24 26 16 
(36%) (33%) 

w i t h  lowered fer t i l i ty  (a l though l i t ter  size and  n u m b e r  of 
resorp t ions  were similar  to those  of controls) and  more  
exencephal ics .  
In  man,  i t  has  bee n suggested t h a t  neural  tube  defects  
such as anencepha lus  and spina bif ida m i g h t  be corre la ted  
wi th  softness of dr inking wa te r  l - a  a l though  Fielding and 
Smithel ls  4 were unable  to d e m o n s t r a t e  th is  correla t ion in 

Sou th  W e s t  Lancashire .  In  th is  shor t  series in the  mouse,  
a corre la t ion does seem to be present ,  b u t  in reverse,  wi th  
more  neural  tube  defects  in the  offspr ing of mice exposed  
to ha rd  water .  The effect  of t r ans fe r  f rom ha rd  to  soft  
wa te r  a t  mat ing,  designed to t e s t  w h e t h e r  the  effect  was 
upon  the  foetus  or the  ma t e rn a l  physiology,  seems merely  
to  add  an ex t ra  t rauma.  
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Summary. Transp lan tab le  spon taneous  m a m m a r y  adenocarc inoma  and sa rcoma P 1798 cells were incuba ted  wi th  
vibrio cholera neuramin idase  (VCN), t h e n  f ixed cells d e m o n s t r a t e d  abi l i ty  to exclude t r y p a n  blue dye  and to  im- 
munized  animals  and  produce  cy to tox ic  sera of h igh  t i ters .  The f ixed neu ramindase - t r ea t ed  t u m o r  cells became  non-  
oncogenic and  p ro t ec t ed  the  hos t  agains t  h igh  doses of fresh u n t r e a t e d  homologous  tumors .  

E x p e r i m e n t s  w i th  in v i t ro  assays have  es tabl ished 1 t h a t  
mos t  h u m a n  ma l ignan t  ceils conta in  cell-surface ant igens  
which  are e i ther  absen t  or p resen t  a t  v e r y  low concent ra -  
t ions  on the  surface of normal  ceils of t he  cor responding  
adul t  t issue. Some of these ant igens  can evoke a specific 
ce l l -mediated i m m u n i t y  d i rec ted  agains t  ma l ignan t  cells 
of cor responding  t issue type  3. Tumor  ceils t r ea t ed  wi th  
vibrio cholera neuramin idase  (VCD) have  been  used to  
immunize  mice~, ~ and  to cause remission of small  bu t  
progress ively  growing tumors~-L  Therefore,  the  p resen t  
inves t iga t ions  were a imed at  the  p repa ra t ion  of fixed, ant i -  
genic, non-oncogenic  cells t h a t  immunologica l ly  p ro t ec t  
the  hos t  agains t  spon taneous  m a m m a r y  adenocarc inoma  
and  agains t  sa rcoma P 1798. 
Materials and methods. Tumors  Sarcoma P 1798 and  spon-  
t aneous  m a m m a r y  adenocarc inoma were carr ied on in 2 
strains,  CFWl  and  BALB/c ,  18-20 g inbred,  b ro ther - s i s te r  
whi te  mice. Doses of 108 viable sarcoma cells, or 10 ~ viable 
adenocarc inoma  cells admin i s t re red  s.c.,  developed into 
solid t umors  in all the  inocula ted  mice and  killed the i r  
hos t s  in 21-28 days.  So far, no regression was observed  in 
mice inocula ted  wi th  each of these  2 strains.  
Cell p repara t ions .  Transp lan tab le  mouse sarcoma P 1798 
and spon taneous  m a m m a r y  adenoca rc inoma  cell suspen-  
sions in Eagle ' s  m i n i m u m  essent ia l  med ium (MEM) were 
p repa red  f rom f r agmen t s  of t u m o r  t issue as descr ibed in 
an earlier com m un ica t i on  s . For  frozen cell p repara t ion ,  
ceils were quickly  frozen in l iquid ni t rogen.  For  vacu u m 
dried cells, cells were quick-f rozen in ace tone -d ry  ice bat t l  
and dr ied  unde r  v a c u u m  while frozen. Formal in ized  cell 
p r epa ra t ions  were  made  b y w a s h i n g  the  cells w i th  0.85% 

NaC1 solution and  cent r i fuged a t  1500 r q m  for 10 min.  
10 volumes of 2% buffered formal in  were  added  to  the  
packed  cells which  were suspended  un i formly  b y  gentle 
s t i r r ing at  room t e m p e r a t u r e  for 10 h. Cells were  t hen  
washed  twice w i t h  0.85% NaC1 solut ion and  s tored at  10~ 
unt i l  r eady  for use. The, 2% buffered  formal in  conta ined  
per  1 20 ml of 40% formaldehyde ,  4g NaH~PO~.H20, 6.5 g 
Na2HPO 4 and  p H  ad jus ted  to  7.2. G lu ta ra ldehyde  cell 
p repara t ions  were made  by  wash ing  the  cells w i th  0.85% 
NaC1 solution,  t h e n  cent r i fuged a t  1500 r p m  for 10 min.  
10 volumes  of 0.2% buffered g lu ta ra ldehyde  were added  
to  t he  packed  cells which  were suspended  un i formly  by  
gent le  s t i r r ing a t  room t e m p e r a t u r e  for I h. Cells were then  
washed  twice wi th  0.85% NaC1 solut ion and s to red  at  
10~ unit i l  r eady  for use. The 0.2% buffered glutaral-  
dehyde  was m a d e  in p h o s p h a t e  buffer  and  ad jus ted  to 
p H  7.2. 
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