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R~sumd 

Une hypophyse greff6e autoplast iquement  dans la 
chambre ant6rieure de l'0eil, dans le manus ou dans le 
tarsus s 'est av6r6e capable de remplacer l 'hypophyse in 
situ duns son action sur ta r6g6n6ration et la survie chez 
le Triton, ~ condition que s'6tablisse une vascularisation 
satisfaisante du greffon et que la dur6e de l 'exp6rience ne 
d6passe pus plusieurs roofs. 

Does the Ectodermal Proctodaeum Participate in 
the Development  of the Pronephric  Duct i n  

Urodele Amphibia  ? 

In  1926 and 1929, VOGT ~ demonstrated conclusively, 
by means of the vi ta l  staining method, tha t  invagination 
of mesodermal material  in urodele Amphibia continues 
after the neural groove has appeared and the blastopore 
has taken on a slit-like form. In 1929, I made the same 
observation and found tha t  stained material  of areas 
lying in the above-mentioned stage on both sides of the 
blastopore formed somites of the hindpart  of the t runk 
after invagination, and - in some experiments - appeared 
as a cord-like structure extending along the ventral  edge 
of the somites in the same part  of the body. This 'cord'  of 
cells shining through the ectoderm was seen turning off 
with its caudal extremity  in the direction of the ecto- 
dermal proctodaeum (BIJTEL ~, 1929, Fig. 6, 1931, Fig. 4). 
After dissection of the living anaesthetized larvae, this 
structure was supposed to be the hindpart  of the pro- 
nephric duct. Thus it would seem tha t  the ectodermal 
proctodaeum had taken part  in the development of the 
hindpart  of the pronephric duct. Histological examination 
of the stained tissues was not possible at  t ha t  time, as 
I did not succeed in preserving the vi tal  stains for tha t  
purpose. 

Staining experiments of O'CONNOR ~ in Amblystoma 
tigrinum and Triton taeniatus, and of VAN GEERTRUYDEN 4 
in Rana ]usca, have proved tha t  the pronephric duct in 
larvae of these Amphibia  is formed by the independent 
caudal growth of the pronephric rudiment.  The caudal 
extremity  of the developing duct joins with a small di- 
vert iculum formed by the ectodermal proctodaeum. By 
blocking up the way taken by the blastema of the pro- 
nephric duct, O'CONNOR s did not  usually find a pro- 
nephric duct  behind the obstructing transplant.  In some 
experiments, however, at the caudal end of the trunk, a 
small tag of a duct-like structure was attached to the 
cloaca. This observation suggested the possibility tha t  the 
cloaca should contribute to the development of the hind- 
most part  of the pronephric duct. In  this connection, 
O'CONNOR referred to my staining experiments mentioned 
above. 

Results of more recent blocking experiments (BIJTEL6), 
like those of similar experiments of GlpouLoux 7 however, 
have shown tha t  the pronephric duct is completely miss- 
ing only in the case when the obstruction is made in an 
early stage of development of the pronephric rudiment.  

1 w. VOGT, Verh. Anat. Ges., Anat. Anz. 61, 62 (1926); Rou'x 
Arch. Entw.-Mech. Organ. 120, 384 (1929). 

J. H. BIJTEL, Over de vorming van de stuart bi] Amphibian (Thesis 
1929); Roux' Arch. Entw.-Mech. Organ. 125, 448 (1931). 

R. J. O'Co~*NOR, J. Anat. 73, 145 (1938). 
4 j. VAN GEERTRUYDEN, Ann. Soc. zool. Belg. 73, 180 (1942). 
5 R. J. O'CoNNoR, J. Anat. 7g, 34 (1939); 7g, 301 (1940). 
{~ J .  H .  BIJTEL, Nederl. Tijdschr. Geneesk. 99, 3241 (1955). 

D. N. GIPOULOUX, C. R. A ~ d. Sci., Paris 2~3, 2147 (1956). 

If  par t  of the blastema of the pronephric duct  has passed 
the place where the obstacle is implanted, this par t  con- 
tinues on its way, joins the small diverticulum pushed for- 
ward by the ectodermal proctodaeum and gives rise to the 
small duct-like structure seen by O'CONNOR. These ex- 
periments prove conclusively tha t  the ectodermal procto- 
daeum does not  contribute to the hindpart  of the pro- 
nephric duet. 

One may ask: what  is the significance of the stained 
cord of cells extending along the ventral  edge of the so- 
mites in the hindpart  of the t runk in my experiments of 
1929? In recent experiments, the same effect could be 
reproduced. Figure 1 gives an example of it. In the larva 
V K  24 of Siredon mexicanum, the surroundings of the 
ventral  half of the blastopore have been stained in the 
early neural plate stage. In about stage 35 (HARRISON), on 
both sides of the hindpart  of the t runk a stained cell cord 
was seen, extending along the ventral  edge of the somites 
and turning off to the cloaca which was stained as well. 
As the vital stain could now be preserved, histological 
examination was possible. I t  appeared tha t  the s ta ined  
cord of cells was formed by cell groups of the mesonephros 
which accompany the unstained pronephric duct, as is 
shown in Figure 2. In none of these experiments was the 
pronephric duct stained together with the anlage of the 
mesonephros. 
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Fig. 1 . -  Siredon mexicanum VK 24. a larva in stage 13 with stained 
mark round the ventral half of the blastopore, b larva in stage 35, 

x: stained mark shining through the ectoderm. 

d. 

Fig. 2.--Transverse section of larva VK 24 in stage 40. pron. d.: 
pronephric duct; rues.: celt group of mesonephros, stained with the 

vital stain. 
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Zusammen[assung 

V o m  e k t o d e r m a l e n  P r o c t o d a e u m  wi ichs t  ein k le iner  
Diver t ike l  d e m  V o r n i e r e n g a n g  e n t g e g e n  u n d  ve re in ig t  
sich m i t  dessen  k a u d a l e m  E n d e .  E i n e n  we i t e r en  Ante i l  
h a t  das  P r o c t o d a e u m  a n  de r  13ildung des  Vorn i e r enganges  
n icht .  Zugle ich  m i t  d e m  P r o c t o d a e u m  i n v a g i n i e r t  Mate-  
r ial  fiir den  Mesonephros ,  das  sich in Ze l lg ruppen  e n t l a n g  
dem h i n t e r e n  E n d e  des  V o r n i e r e n g a n g e s  lagert .  

t ~ b e r  e i n e  S t r a h l e n s c h u t z w i r k u n g  v o n  A p r e s o l i n  

u n d  C .  5 8 6 4 - S u  

( 2 - O c t a h y d r o - l - a z o c y n i l - t i t h y l - g u a n i d i n )  

1957 w u r d e  f iber  die S t r a h l e n s c h u t z w i r k u n g  des  R a u -  
wolf ia-Alkaloids ,  R e s e r p i n  (Serpasi l®)  b e r i c h t e t  x. Diese 
S c h u t z w i r k u n g  war ,  gemessen  a n  de r  l~ber lebensra te ,  
zwar  verh / i l tn i sml i ss ig  ger ing ;  sie b e a n s p r u c h t  a b e r  In-  
teresse,  wei l  sie m i t  D o s e n  e r r e i c h t  wurde ,  die e rheb l i ch  
n iedr iger  l iegen als  e t w a  bei  d e n  S u l f h y d r y l k 6 r p e r n  Cy- 
s te in  ode r  C y s t e a m i n  ~ u n d  z u d e m  n u r  e inen  ger ingen  
Bruch t e i l  de r  a k u t e n  Le ta ldos i s  da r s te l l en .  E i n  wei te re r  
wesen t l i che r  U n t e r s c h i e d  gegeni iber  Cys t eamin ,  welches 
n u r  schf i tz t ,  falls es wenige  M i n u t e n  v o r  d e r  ]3es t rah lung  
v e r a b r e i c h t  wird ,  b e s t e h t  bei  Serpas i l  da r in ,  dass  de r  
Sehu tze f f ek t  n a c h  e iner  L a t e n z z e i t  v o n  e in igen  S t u n d e n  
man i f e s t  wi rd  u n d  sein O p t i m u m  zwischen  12 u n d  24 h 
n a c h  de r  V e r a b r e i c h u n g  e r re ich t .  W e n n  m a n  yon  de r  
a b s o l u t e n  U b e r l e b e n s r a t e  abs i eh t ,  i s t  s o m i t  Rese rp in  v o n  
al len b i s h e r  b e k a n n t e n  S t r a h l e n s c h u t z m i t t e l n  das jen ige  
m i t  d e r  1/ingsten W i r k u n g s d a u e r .  I m  Ver l au fe  wei te re r  
Versuche  zu r  A u f f i n d u n g  y o n  S t r a h l e n s c h u t z s u b s t a n z e n  
m i t  grosser  t h e r a p e u t i s c h e r  Bre i t e  wurde  fes tgestel l t ,  dass  
das in  de r  T h e r a p i e  de r  H y p e r t e n s i o n  sei t  e in igen J a h r e n  
v e r w e n d e t e  A p r e s o l i n ®  ( 1 - H y d r a z i n o p h t h a l a z i n )  sowie 
C. 5864-Su ( 2 - O c t a h y d r o - l - a z o c i n y l - / i t h y l - g u a n i d i n )  be-  
rei ts  in  verh~i l tnismiiss ig  n i ed r ige r  Dos i e rung  die Maus  
gegen B e s t r a h l u n g  m i t  e iner  l e t a l en  S t r ah l endos i s  zu 
sch i i tzen  v e r m 6 g e n .  

Versuchsbedingungen. Als Ve r suchs t i e r e  d i e n t e n  mi inn-  
liche Albinom~iuse m i t  e i n e m  d u r c h s c h n i t t l i c h e n  Anfangs -  
gewich t  y o n  20 g. Als B e s t r a h t u n g s a p p a r a t u r  v e I ~ ' e n d e t e n  
wir  e ine m i t  a l l se i t iger  B l e i a b d e c k u n g  u m g e b e n e  Spezial-  
k o n s t r u k t i o n  de r  F i r m a  Roewag,  Li i tzelf l f ih  (Schweiz).  
Bei  15 m A  u n d  125 k V  Dos i s le i s tung  (in L u f t  gemessen)  
yon  103 r / m i n ,  3 m m  A1-Filter,  A b s t a n d  F o k u s - T i e r  = 
30 cm. G r u p p e n  y o n  je  6 M~usen  w u r d e n  in  e i n e m  in 
6 E inze lze l len  u n t e r t e i l t e n  P las t ikk~is tchen  b e s t r a h l t ,  das  
sich au f  e iner  r o t i e r e n d e n  P l a t t f o r m  b e f a n d  (7,5 U m d r e -  
h u n g e n / m i n ) .  Die  zu u n t e r s u c h e n d e n  S u b s t a n z e n  w u r d e n  
in v e r s c h i e d e n e n  D o s e n  u n d  I n t e r v a l l e n  v o r  u n d  zum Tell  
n a c h  d e r  13es t rah lung  p a r e n t e r a l  v e r a b r e i c h t .  Die allge- 
me in  v e r w e n d e t e  S t r ah l endos i s ,  we lche  be i  9 5 %  der  Kon-  
t ro l l t ie re  i n n e r t  30 T a g e n  z u m  E x i t u s  f t ihr te ,  b e t r u g  800 r. 

Ergebnisse (siehe TabeUen I und I I )  

Apreso l in  schf i tz te  in  e iner  Dosis  y o n  10 mg/kg ,  sub-  
k u t a n  o d e r  i n t r a p e r i t o n e a l  v e r a b r e i c h t ,  m i t  e iner  LD95 
b e s t r a h l t e  M~use  op t ima l ,  w e n n  es ku rz  v o r  ode r  a u c h  
nach de r  B e s t r a h l u n g  v e r a b r e i c h t  wurde .  F a s s t  m a n  zum 
Beispiel  die 10 m i n  v o r  ]3es t r ah lung  s u b k u t a n  oder  in t r a -  
pe r i tonea l  b e h a n d e l t e n  Tiere  z u s a m m e n ,  so f ibe r leb ten  
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v o n  126 T ie ren  38, das  he i s s t  3 0 , 2 % ;  y o n  24 M~usen,  
welche  10 ra in  n a c h  e r fo lg te r  B e s t r a h l u n g  10 m g / k g  
Apreso l in  s. c. e rh ie l t en ,  f i be r l eb t en  11, das  he i ss t  46%.  
Die  t ib r igen  m i t  10 m g / k g  e rz ie l t en  E r g e b n i s s e  g e b e n  
ledigl ich Hinweise  daffir ,  da s s  Apreso l in  m6gl icherweise  
a u c h  n o c h  3 h v o r  ode r  30 m i n  n a c h  I3es t r ah lung  s c h w a c h  
w i r k s a m  sein k 6 n n t e .  I n  D o s e n  v o n  3,30 oder  100 mg/kg ,  
10 m i n  v o r  B e s t r a h l u n g  v e r a b r e i c h t ,  besass  Apreso l in  
ke ine  S c h u t z w i r k u n g .  Das  W i r k u n g s o p t i m u m  v o n  Apre -  
sol in s c h e i n t  d e m n a c h  in e i n e m  r e l a t i v  e n g b e g r e n z t e n  
D o s en b e re i ch  zu liegen. 

Tabelle I 
Schutzwirkung von Apresolin bei Ganzk6rperbestrahlung 

mit 800 r (LD,5) an der Maus 

Dosis Applika- 
(mglkg) t i o n s a r t  

3 
3 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 lO} 

+1 0  
30 
30 

100 

S, c .  

i .p .  
S . C .  

i .p .  
S . C .  

i ,p ,  
S~C.  

i .p .  
S . C .  

i . p .  
S . C .  

S . C .  

S . C ,  

S . C .  

S . C .  

i .p .  
i .p .  

Intervall 
v o r  ( - )  

oder naeh (+) 
Bestrahlung 

- i0  min 
- 10 rain 
- 1 6 h  
- 1 6 h  
- 5 h  
- 5 h  
- 3 h  
- 3 h  
- 10 min 
- 10 min 
+ 10 rain 
+ 30 rain 
- 3 h  
+ 3 h  
- 10 min 
- 10 min 
- 10 rain 

36 
24 
24 
24 
24 
12 
24 
24 
72 
54 
24 
36 

24 

24 
24 
24 

l~berlebende 
naeh 

30 Tagen 

4 
2 
4 
4 
3 
2 
3 
4 

27 
11 
11 

4 

1 

1 
0 
0 

Tabelle I I  
Schutzwirkung yon C. 5864-Su bei Ganzk(~rperbestrahlung 

an der Maus 

Dosis 
(mglkg s. e.) 

0,3 
1 
1 

1 
1 +1} 
3 

Intervall vor (--) 
oder nach (+) 

Bestrahlung 

30 
48 
48 
54 

24 

12 

T~ berlebende 
nach 30 Tagen 

- 10 min 
- 2 4  h 
- 5 h  
- 10 min 
- 2 4  h 
- 10 min 
- -  10 min 

1 
4 

14 
19 

9 

0 

t3e i  C. 5864-Su b e t r u g  die o p t i m a l e  Dosis  e t w a  1 m g / k g  
u n d  war  d a m i t  e t w a  10mal  k le iner  als  bei  Apreso l in .  Zu-  
d e m  schf i tz te  C. 5864-Su n o c h  bis  zu 5 h v o r  B e s t r a h t u n g ;  
d u r c h  zweimal ige  s u b k u t a n e  I n j e k t i o n  y o n  je 1 m g / k g  
24 h u n d  10 m i n  v o r  B e s t r a h l u n g  k o n n t e  die S c h u t z -  
w i r k u n g  des P r a p a r a t s  v e r b e s s e r t  werden .  GrSssen-  
ordnungsgem~iss  is t  s o m i t  die w i r k s a m e  Dosis  y o n  
C. 5864-Su d e r j e n i g e n  des  in a b s o l u t e n  Dosen  b i s h e r  wi rk-  
s a m s t e n  Sch u t zk 6 rp e r s ,  Rese rp in ,  ve rg l e i chba r ,  o h n e  
a l le rd ings  dessen  lange  W i r k u n g s d a u e r  zu e r re ichen .  


