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region was expanded .  These  a b n o r m a l i t i e s  could all be 
the  resu l t  of a n  excessive p r o d u c t i o n  of e n d o d e r m  ceils, or 
vege t a l i z a t i on  of t he  embryos .  O t h e r  a b n o r m a l i t i e s  
occurred  less f requen t ly ,  a n d  were usua l ly  defects  in t he  
neu ra l  s t ruc tures .  Doub le  neura l  tubes ,  k i n k e d  neu ra l  
t u b e s  or f l a t t e n e d  neu ra l  t u b e s  were obse rved  in some 
embryos .  

The  p r o p o r t i o n  of e m b r y o s  affected depended  on t he  
l eng th  of exposure  to  t he  t e r a togen ic  a g e n t  (3 h or 
cont inuous) ,  t he  c o n c e n t r a t i o n  of t he  agent ,  a n d  t he  s tage 
a t  wh ich  exposure  commenced .  Some v a r i a t i o n  in 
suscep t ib i l i ty  be tw een  ba t ches  of eggs f rom d i f fe ren t  
adu l t s  was also observed .  

Lithium chloride. A p r e l i m i n a r y  e x p e r i m e n t  showed t h a t  
10 -1 M was a su i t ab l e  c o n c e n t r a t i o n  a t  wh ich  to  use 
l i t h i u m  chloride.  1.5 •  -z M l i t h i u m  chlor ide  caused  
a r res t ed  c leavage  and  a b n o r m a l  p i g m e n t  d i s t r i b u t i o n ;  
2.5 •  .3 M l i t h i u m  chlor ide  p roduced  v e r y  few ab-  
normal i t i es .  Us ing  10 -1 M l i t h i u m  chloride,  82~ of 
embryos  exposed a t  ear ly  c leavage  s tages  were vegeta l ized ,  
and  69~ of e m b r y o s  exposed a t  mid-c leavage  to  ear ly  
b l a s tu l a  s tages  were vegeta l ized .  B y  t he  la te  b l a s t u l a  
s tage,  e m b r y o s  were n o t  af fected b y  a 3 h exposure  to  
l i t h ium.  T h u s  ear l ier  e m b r y o s  are more  suscep t ib le  to  
l i t h i u m  t h a n  l a t e r  embryos .  Con t inuous  exposure  to  
l i t h i u m  was found  to  p roduce  d i saggrega t ion  of t h e  
embryos ,  and  th i s  f i nd ing  will be  discussed in more  
de ta i l  e lsewhere ~0 

Tyrosine. E m b r y o s  a t  t he  ear ly  b l a s tu l a  s tage were 
exposed to  10 .3 M a n d  10 .3 M ty ros ine  for 3 h and  con- 
t inuous ly .  No vege ta l i za t ion  of em br yos  was observed ,  
and  t h u s  t y ros ine  did  n o t  p roduce  vege t a l i z a t i on  in 
a m p h i b i a n  e m b r y o s  a t  s tages  w h e n  l i t h i u m  can  do so. 

fi-Phenylethylamine. E x p o s u r e  to  # - p h e n y l e t h y l a m i n e  
p roduced  a r ange  of a b n o r m a l i t i e s  s imi lar  to  t h a t  p roduced  
b y  l i th ium.  10 .3 M f i -pheny le thy lamine  caused a b n o r m a l  
p i g m e n t  d i s t r i b u t i o n  a n d  a r res t ed  b l a s tu l ae  in  all  e m b r y o s  
b y  t he  end  of a 3 h t r e a t m e n t .  10 -8 M f l - pheny l e t hy l amine  

p roduced  vegeta l ized  e m b r y o s :  57% o f e m b r y o s  exposed 
a t  ear ly  c leavage stages,  48% of e m b r y o s  exposed a t  t he  
ear ly  b l a s tu l a  stage, a n d  9% of e m b r y o s  exposed  a t  the  
la te  b l a s tu l a  s tage were vegetal ized.  A t  th i s  concen t r a t ion ,  
/ / - pheny le thy l amine  also p roduced  a large n u m b e r  of 
degene ra t ed  e m b r y o s  (410/0 w i t h  ear ly  c leavage  exposure,  
28~ w i t h  la te  b l a s tu l a  exposure) .  An a d d i t i o n a l  effect  a t  
t h i s  c o n c e n t r a t i o n  was t h a t  t he  ec tode rm of e m b r y o s  
appea red  to be  degenera t ing .  10 .4 M f l -pheny le thy lamine  
p roduced  a weaker  vege ta l i z ing  effect :  30% of e m b r y o s  
exposed  a t  ear ly  c leavage  stages,  and  18% of e m b r y o s  
exposed a t  t he  ear ly  b l a s tu l a  s tage were vegeta l ized.  No 
degene ra t i on  of t h e  ec tode rm of these  e m b r y o s  was 
observed .  

These  results ,  l ike those  of LALLIER 7 for t he  sea u rch in  
embryo ,  sugges t  t h a t  l i t h i u m  and  f l -pheny le thy lamine  
can  p roduce  a s imi la r  effect, vege ta l iza t ion ,  in t he  
a m p h i b i a n  embryo .  The  a m p h i b i a n  e m b r y o  appea r s  
more  suscep t ib le  d u r i n g  ear ly  cleavage,  a n d  is less 
suscep t ib le  to  t he  ac t ion  of these  t e r a t o g e n s  b y  t he  la te  
b l a s tu l a  stage. Tyros ine ,  found  b y  LALLIER v to be  a 
weak  vege ta l i z ing  a g e n t  for t he  sea u rch in  embryo ,  d id  
no t  p roduce  abno rma l i t i e s  in  Xenopus embryos .  

Rdsumd. On a 6 tudi6  les effets du l i t h ium,  de la 
f l -ph6ny l6 thy lamine  et  de la t y ros ine  sur  le d6veloppe-  
m e n t  e m b r y o n n a i r e  de Xenopus laevis. La  tyrosi l le  n ' a  
pas  d 'effe t ,  mais  le l i t h i u m  ou l a /3 -ph6ny16thy lamine  ou t  
v6g6talis6 les e m b r y o n s  s ' i ls on t  6t6 expos6s a v a n t  le 
s t ade  b las tu la .  
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Tumor  Formation in the Region of Parotid Glands 

7, 1 2 - D i m e t h y l b e n z ( a ) a n t h r a c e n e  (DMBA) is a hydro -  
c a r b o n  ca rc inogen  t h a t  se lec t ively  induces  t u m o r s  of t he  
m a m m a r y  g lands  ill r a t s  1,3. W h e n  la rger  doses of 7, 12- 
d i m e t h y l b e n z ( a ) a n t h r a e e n e  are in jec ted  i.v., inc idence  of 
l uekemia  is increased  in t he  r a t  a, 4. M a m m a r y  t u m o r s  a n d  
luekemia  are t he  two  types  oi ma l ignanc ies  c o m m o n l y  
induced  b y  t he  a d m i n i s t r a t i o n  of th i s  carc inogen.  W e  
wish  to r e p o r t  t he  f o r m a t i o n  of a ben ign  t u m o r  poss ib ly  of 
adnexa l  or p a r o t i d  g land  or ig in  occur r ing  in t he  r a t  associ- 
a ted  w i t h  t h e  i n t r a v e n o u s  i n j ec t i on  of a 7, 12-d imethy l -  
benz (a ) an th r acene .  

by DMBA 

Male or female  Sprague -Dawley  r a t s  weighing  125-150 g 
were used for  t he  i n d u c t i o n  of tumors .  A l ip id  emuls ion  of 
7 , 1 2 - d i m e t h y l b e n z ( a ) a n t h r a c e n e  ( E a s t m a n  K o d a k  Co.) 
was  in jec ted  ill t h e  ta i l  ve in  of these  r a t s  b y  a modi f ied  
p rocedure  of HUGGINS et  al. 2. A 1-2% (w/w) D M B A  
emuls ion  was p r e p a r e d  b y  d isso lv ing  50-100 m g  of D M B A  
in 1.5 ml  corn  oil, us ing  a w a r m  wa te r  b a t h  and  t he  V o r t e x  
m i x e r  u n t i l  a c lear  so lu t ion  was ob ta ined .  To th i s  D M B A  
soh~tion was added  3.5 ml  r a t  s e rum and  a f ine emuls ion  
was ach ieved  b y  mix ing  t h o r o u g h l y  ill a V o r t e x  mixer .  
A v o l u m e  of 0.2 ml  emuls ion  c o n t a i n i n g  2-4 m g  of D1V[BA 
was in jec ted  in to  t he  cauda l  ve in  of t h e  r a t  a t  ages of 50, 
53 and  56 days  or 3 t imes  a t  week ly  in te rva l s  beg inn ing  
a t  t he  age of 50 days.  

Incidence of parotid tumors induced by 7,12-DlVfBA 

No. rats Rats with cancer Incidence (%) 

52~ 10 19 

il c~ 6 54 

The tumor developed singly on each side of the cheek, located at the 
parotid glands aad measured approximately 2 em in diameter. 
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W h e n  female  r a t s  were in jec ted  w i t h  2 m g  of 7, 12- 
DlV[BA 3 t imes  a t  i n t e rva l s  of 3 days,  t he  m a j o r i t y  of 
t h e m  deve loped  m a m m a r y  t u m o r s ;  the  inc idence  was 
h igher  t h a n  90%.  A t  a dosage of 4 m g / r a t  a t  week ly  
in t e rva l s  (besides m a m m a r y  tumors )  a b o u t  10% of t h e  
r a t s  also de-)eloped leukemia .  T u m o r s  a r i s ing  in t he  cheek  
a rea  were obse rved  in b o t h  groups  regardless  of t he  dosage, 
t he  l e n g t h  of t h e  in t e rva l s  of in jec t ions  a n d  deve loped  
2-7  m o n t h s  a f t e r  t he  las t  in jec t ion .  These  neop lasms  
were h is to logica l ly  benign,  and  were p r o b a b l y  e i the r  of 
adnexa l  or s a l i va ry  g l and  origin,  and  a r c h i t e c t u r a l l y  
r e sembled  sebaceous  a d e n o m a s  to some ex ten t .  His to logic  
m o r p h o l o g y  was cha rac t e r i zed  b y  i n t e r c o n n e c t i n g  cords 
of un i fo rm ep i the l ia l  cells associa ted  w i t h  a mul t i foca l  
cen t r a l  c lus te r ing  of sebaceous  ceils (Figure).  

I t  appea red  t h a t  t h e  inc idence  of these  neop l a sms  was 
h igher  w i t h  ma le  t h a n  female  r a t s  (Table).  M a m m a r y  
t u m o r s  a n d  l eukemia  ra re ly  deve loped  in  t h e  same ra t ,  b u t  
s i m u l t a n e o u s  occurrence  of these  ben ign  t u m o r s  w i t h  
m a m m a r y  t u m o r s  or w i t h  l eukemia  was n o t  u n c o m m o n .  
The  a f f in i ty  of 7, 12 -DMBA for ce r t a in  specific t i ssues  in 
t h e  i n d u c t i o n  of t u m o r s  has  been  specu la ted  insofar  as i ts  
i n t e r ac t i o n  w i t h  t h e  nuc lea r  D N A  of t h a t  p a r t i c u l a r  t i ssue  
is concerned  3, 3, 5. The  m e t h o d  emp loyed  in th i s  l a b o r a t o r y  
in t h e  p r e p a r a t i o n  of the  7 ,12 -DMBA emuls ion  m a y  
fac i l i ta te  t h e  a f f in i ty  of t h i s  oneogenic  m a t e r i a l  for 
a n o t h e r  region,  namely ,  t h e  s a l iva ry  g land  or a d n e x a  in 
t h e  cheek  a rea  of t h e  ra t .  The  poss ib i l i ty  t h a t  these  b e n i g n  
t u m o r s  are u n r e l a t e d  to D M B A  c a n n o t  be  excluded.  
S p o n t a n e o u s  g r o w t h  of these  tumors ,  however ,  is ex- 
t r e m e l y  rare .  The  re la t ive  h igh  inc idence  of these  t u m o r s  
occur r ing  in th i s  s t u d y  suggests  a causal  r e l a t ionsh ip  to 
t h e  a d m i n i s t r a t i o n  of DMBA.  

Zusammen/assung. Die I n j e k t i o n  v o n  7 ,12-Dimethy l -  
b e n z ( a ) A n t h r a z o l  in  die S c h w a n z v e n e  y o n  R a t t e n  f i ihr te  
zu B i l d u n g  y o n  B r n s t t u m o r e n  u n d  in e in igen F~l len  zu 
Leuk/imie,  dabe i  wurde  auch,  m i t  gr6sserer  H~tufigkeit  bei  
m/ inn l i chen  R a t t e n ,  ein neue r  T u m o r t y p u s  im Geb ie t  der  
Ohrspeicheldr i i se  festgestel l t .  
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Histo-architecture of the tumors from the cheek area most closely 
resembled sebaceous adenomas. Interconnecting cords of uniform 
epithelial cells were interspersed by aggregates of foamy sebaceous 
cells (center). Epithelial cords were further subdivided by small 
irregular cystic spaces. Hematoxylin and eosin. • 240. 
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T h e  B l o o d  as  a n  E r y t h r o p o i e t i c  O r g a n  in A n a e m i c  

The  process  of e ry th ropo ies i s  (blood cell fo rmat ion)  is of 
genera l  i n t e r e s t  s ince t he  b lood is a r ap id ly  t u r n i n g - o v e r  
t i ssue  w i t h  a t i g h t l y  con t ro l led  cell p o p u l a t i o n  size an d  a 
ve rsa t i l e  supp ly  s y s t e m  of s t e m  cells. I n  mos t  v e r t e b r a t e s  
so far  s tud ied  t he  b lood  cells are rep len i shed  b y  release of 
more  or less well  d i f f e r en t i a t ed  red  b lood cells f rom con-  
c e n t r a t i o n s  of e r y t h r o p o i e t i c  t i ssue  r e s iden t  in  ce r t a in  
b o d y  organs.  The  o rgan  s i tes  of t he  b lood  fo rming  t i ssues  
v a r y  w i th  t he  p a r t i c u l a r  a n i m a l  g roup  and  t he  age of t h e  
ind iv idua l ,  l iver,  spleen, k i d n e y  a n d  bone  m a r r o w  be ing  
t he  m o s t  f r e q u e n t  loca t ions  of e ry th ropo ie t i c  t i ssue  1. 

A useful  way  to  s t u d y  b lood  cell f o r m a t i o n  is to  
accelera te  t he  process  b y  t he  i n d u c t i o n  of a n a e m i a  
a l though ,  of course, t he  a n i m a l s '  r esponse  to  a n a e m i a  
m a y  no t  follow precise ly  t h e  same p a t t e r n  as n o r m a l  
e ry thropoies is .  W e  are here  r e p o r t i n g  our  obse rva t i o n s  on  
t he  response  of t he  a m p h i b i a n  Xenopus laevis to  p h en y l -  
h y d r a z i n e - i n d u c e d  anaemia ,  our  m a i n  conc lus ion  be ing  
t h a t  u n d e r  these  cond i t ions  m o s t  of t he  process  of e ry th ro -  
poiesis is a c i r cu la to ry  p h e n o m e n o n .  

A d u l t  Xenopus of b o t h  sexes were r ende red  a n aemi c  
b y  2 in jec t ions  of p h e n y l h y d r a z i n e ,  0.5 ml  of a 0 .5% 

X e n o p u s  

so lu t ion  on  2 successive days.  This  d rug  is chief ly  ac t ive  
in a n a e m i a  i n d u c t i o n  b y  d r a m a t i c a l l y  increas ing  t he  
f rag i l i ty  of t h e  ex i s t ing  e ry th rocy tes ,  wh ich  beg in  to 
b r e a k  up  an d  are r e m o v e d  f rom c i rcu la t ion  w i t h i n  a few 
days  of t h e  f i rs t  in jec t ion .  Tab le  I gives t h e  f igures for 
n u m b e r s  of e r y t h r o c y t e s  a n d  o the r  c i rcu la t ing  cells before  
a n d  d u r i n g  recovery  f rom anaemia .  I t  will be seen t h a t  
wi th in  15 days  of t h e  f i rs t  i n j ec t ion  of p h e n y l h y d r a z i n e ,  
t h e  b lood is essent ia l ly  devoid  of m a t u r e  e ry th rocy tes .  
This  closely paral le ls  t h e  f ind ings  of GRASSO 2, in work  on  
induced  a n a e m i a  in t h e  newt .  On d i f fe ren t  days  a f te r  t he  
i n d u c t i o n  of a n a e m i a  an ima l s  h a v e  been  bled b y  h e a r t  
p u n c t u r e  a n d  t h e  b lood ceils i n c u b a t e d  w i t h  nucleic  acid 
precursors .  This  p rocedure  was pe r fo rmed  as p rev ious ly  
descr ibed  3 excep t  t h a t  b o v i n e  se rum a l b u m i n  (12 mg/ml)  
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2 j .  A. GRASSO, J. Cell Sci. 72, 463 (1973). 
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