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Zusammen/assung. Nachweis  der  ers ten en te rochrom-  
aff inen und  dopaminen  Zellen im M a g e n d a r m t r a k t u s  
des Rindes  w/ihrend der 6. und  7. Woche  der E m b r y o n a l -  
entwicklung.  Die Differenzierung der be iden  Zel l typen  
gelang leicht mi t te l s  Fluoreszenz (Formaldehyd) ,  topo-  

graphischer  Ver te i lung nnd  Zellstruktur.  W~hrend  die 
en te rochromaf f inen  Zellen aus den Darmepi the lze l len  
s t ammen ,  scheint  es sich bet den dopaminen  Zellen um 
Mastzel len zu handeln .  
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Teratogenic Effects of Tryptophane on the Development of Chick Embryo 

Though  congeni ta l  anomalies  were known to be pro-  
duced by  ionizing rad ia t ions  ~, viruses and  bacteria~, *, 
an t ime tabo l i t e s  4, v i t amins  ~, alkaloids 6 and a var ie ty  of 
chemicals  7 9 work  on the  t ox i c i t y  of amino acids is 
re la t ively  meagre.  HERRMANN 10 and t~OTHFELS 11 repor ted  
the  incidence of deve lopmenta l  abnormal i t ies  in exp lan ted  
chick embryos  wi th  amino  acid analogues.  Leucine and  
leucine analogue, hypoglycine-A,  were shown to  be 
tera togenic  in ra t  and  chick embryos  ~2-~4. NAIDU la 
repor ted  the  effect  of L-arginine hydrochlor ide  on the  
deve lopmen t  of ra t  embryos .  The dysmorphogene t i c  
effects were main ly  localized in the  h ind  l imb develop- 
ment .  The presen t  s tudy  inves t iga tes  the  effect  of t r y p t o -  
phane  on the  deve lopmen t  of chick embryos  and  i t  is 
d i s t r ibu ted  in pro te ins  a t  a low level. 

Materials and methods. Fresh ly  laid fert i le eggs of 
whi te  leghorn chickens were collected and  incuba ted  at  
37 ~ wi th  80% relat ive humid i ty .  The eggs were d iv ided 
in to  2 groups.  The contro l  groups  compr ised  a to ta l  of 
20 eggs, and a set  of 30 eggs formed the  expe r imen ta l  
group. Inocula t ion  of the  eggs was done by  the  m e t h o d  of 
KAPLAN and C-RABOWSKI 16. The eggs were r emoved  f rom 
tile incuba tor  and swabbed  witt l  alcohol. Tile needle was 
inser ted  into the  yolk  sac lateral  to the  marg ina l  vein  and 
the  solut ion was released jus t  benea th  the  area vasculosa 
and subsequen t ly  sealed wi th  paraf f in  wax  and re tu rned  
to tile incubator .  

Af ter  72 h of incubat ion,  half  of the  control  group 
received 0.5 ml  of saline and the  exper imenta l  groups 
received 2.0 mg of t r y p t o p h a n e  th rough  0.5 ml  of saline 
(L- t ryptophane  was ob ta ined  f rom B D H  pool, England) .  
The remaining  half  of the  control  group were swabbed  
wi th  alcohol daily and al lowed to develop normally.  The 
eggs were candled  and  t h e  dead  embryos  were r emoved  
and examined  for mal format ions ,  if any. Af ter  8 days  of 
incubat ion ,  the  eggs were r emoved  f rom the  incuba tor  and 
the  embryos  were isolated,  washed in salille and f ixed in 
10% formaldehyde  and observed for mal format ions .  

Results and discussion. The results  (Table) indicate  t h a t  
the  amino acid t r y p t o p h a n e  has a def ini te  te ra togenic  
potent ia l .  The main  dysmorphogene t i c  effects were 
those of l imb deformit ies ,  rumplessness  (Figure) and 
visceral  abnormal i t ies  wi th  exposed in tes t ines  and other  
visceral  organs indica t ing  the  sites of action. All the  
exper imenta l  embryos  were smaller  in size t h a n  the  control  
group. T r y p t o p h a n e  is i m p o r t a n t  as a raw mate r ia l  for 
the  p roduc t ion  of niacinamide.  Kynuren ine ,  quinolinic 
acid and nicot inic  acid r ibot ide  are t he  in t e rmed ia te  
p roduc t s  in the  metabol ic  p a t h w a y  of t r y p t o p h a n e  to 
n ico t inamide  ~. 

Deve lopmen ta l  abnormal i t i es  p roduced  by  amino acid 
and amino  acid analogue s have  been  a t t r i b u t e d  by  
HERRMANN10, ]~OTHFELS ~I and PERSAUD 12 to be an 
inbalance  in the  amino acicl pool  which  con t r ibu tes  to  the  

8-day-old embryos. Right: Experimental embryo showing the 
absence of the forelimb on one side together with rumplessness, 
reduced size and delayed growth in contrast to the control embryo 
(left). 
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Type Total No. No. dead Normal embryos Abnormal embryos 

Limb deformities Rumplessness Visceral abnormalities Total 

Control I 10 1 9 
Control II 10 -- 10 
Experimental 30 4 5 10 (33.5%) 4 (13.33%) 7 (23.33%) 21 (70%) 

embryonic  deve lopment .  Imba lance  in the  amino acid 
pool m a y  be caused by  the  excess add i t ion  of one amino  
acid which resul ts  in re la t ive  deficiency of the  remain ing  
amino acids. Since t r y p t o p h a n e  is an essential  amino  
acid, there  is every  reason to infer t h a t  excess add i t ion  of 
t r y p t o p h a n e  will cause a re la t ive  def iciency of t he  o ther  
essent ial  amino  acids. I t  m a y  t i l t  the  n i t rogen  equi l ibr ium 
of the  essent ial  amino  acids and  m a y  cause a to ta l  
imbalance  in the  amino  acid pool, u l t ima te ly  br inging 
abou t  dysmorphogene t i c  effects.  
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Hence  the  incidence of abnormal i t ies  m a y  be due to  the  
imbalance  of the  essent ial  amino  acids in the  amino acid 
pool  t h a t  is avai lable for the  synthes is  of p ro te ins  of the  
developing embryo,  or may  be due to the  tox ic i ty  of h igh 
t r y p t o p h a n e  con ten t  or its accumula ted  metabol ic  
byproduc ts .  

Zusammen/assung. Nachweis  einer t e ra togenen  Wi rkung  
yon  T r y p t o p h a n  be im Hi ihne rembryo  als m6gliche Folge 
einer  St6rung der  Pro te inb iosyn these .  
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Local izat ion  of the Label led 5 -Azacy t id ine  in Cultured Mouse  E m b r y o n i c  Cells  

5-Azacyt idine is a py r imid ine  analogue which  affects  
p r imar i ly  the  syn thes i s  of R N A  t h e r e b y  in ter fer ing  also 
wi th  the  fo rma t ion  of D N A  and  pro te ins  t, 2. I t  has  been 
observed  t h a t  the  drug  causes ch romosomal  aber ra t ions  8, 
af fect ing the  cells p r e d o m i n a n t l y  in the  S phase  4-~. In  
the  p resen t  work,  we have  s tud ied  the  up take  of 5-aza- 
cytidine-4-~tC into  cu l tured  mouse  embryon ic  f ibroblas ts  
and we observed  its local izat ion over  he t e roch roma t in .  

Materials and methods. 5-Azacytidine-4-14C (33.7 mCi/  
mmole) was p repa red  in th is  Ins t i tu t e .  The cells were 
ma in ta ined  ill Eagle ' s  min imal  essent ial  med ium con- 
taini-ng ant ib io t ics  s u p p l e m e n t  wi th  v i t amins  and 10% 
calf serum. The p r i m a r y  cul tures  were p repa red  f rom 
13-day-old mouse  foetuses.  The cells were grown in Roux  
bo t t l es  (1 • 10 ~ cells/ml) and  10 -5 M 5-azacyt id ine-4-~C 
(0.2 txCi/ml) was added  af ter  18 h of cu l t iva t ion  at  37 ~ 
1 h la ter  t he  rad ioac t ive  m e d i u m  was  r emoved  and  a 
fresh m ed ium was added.  The cells were ha rves t ed  at  
2-h in tervals  following 1-h exposure  to  eolchicine (0.05 txg/ 
ml). Cultures were f ixed in acetic me thano l  af ter  hypo ton ic  
t r e a t m e n t  (0.075 M KC1) for 12 mill a t  37 ~ The mono-  
layer  was  t h a n  d ispersed  in 60% glacial acet ic  acid and  
drops  of cell suspension were placed on clean glass slides 
p r e w a r m e d  to  56 ~ After  d ry ing  the  slides were washed  
(5 rain) 3 t imes  in 5% t r ichloracet ic  acid, r insed wi th  
dis t i l led wa te r  and  coated  wi th  a s t r ipp ing  fi lm K o d a k  
AR. 10. The expos i t ion  at  - -20~  las ted for2 months .  
Fol lowing the  d e v e l o p m e n t  and  f ixa t ion  the  cells were 
s ta ined  by  Giemsa s ta in  in a p h o s p h a t e  buffer  (pH 6.8). 
The p repa ra t ions  for t he  eva lua t ions  were p h o t o g r a p h e d  
using Orwo-f i lm N P  15. In  each ins tance  25-30 individ-  
ual ka ryo types  were counted.  The local izat ion of grains 
over  indiv idual  ch romosomes  was  regis tered separa te ly  

over  p rox imal  (centromeric),  media l  and dis ta l  par ts .  The 
labell ing over  the  p rox imal  p a r t  was considered to cor- 
respond  to cons t i tu t ive  he t e roch roma t in  whereas  t h a t  
over  t he  dis ta l  p a r t  of ch romosomes  to euchromat in .  The 
n u m b e r  of grains over  t he  media l  segment  was cons t an t ly  
low in all ins tances  where  the  labell ing of th is  region was 
d is regarded.  

Results and discussion. The n u m b e r  of nucleoli  in 
mouse  f ibroblas ts  and the i r  size cons iderably  var ied 
dur ing  the  exper iment .  The largest  nucleoli  were found 
8 h af ter  t he  removal  of m e d i u m  conta in ing  5-azacyt idine-  
4-~C. The nucleolar  en la rgemen t  following th is  analog 
has  been  also observed  by  VOIGT et al. s. F u r t h e r m o r e  it 
has  been  shown recent ly  9 t h a t  5-azacyt idine inhib i t s  the  
m a t u r a t i o n  of 45 S precursor  r ibosomal  R N A  to 28 S and 
18 S r R N A .  
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