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Tabelle I. Zusammenstellung der Ergebnisse aus Versuch A (n,~here Angabcn im Text) 

Tiergruppe Normal Nontml + 01 Ntwtnal + A-homo. Normal + 
Testostero,mcetat Testosteron 

Organgewichte in mg Hoden {Durchschnitt einseitig) 85,5 4- 1,8 76 4- 14 85 4- 11,7 
Samenblasen {Durchschnitt einseitig) 71,1! 4- 8,4 70 4. 20 58 4- 6,5 
Pr~iputialdrtisen 87,5 4- 5 78 ~ '20 6,1 4- 8 

Kemvo]umen der Leydigzellen des Hodens in ~s/100 Kerne 1.1 fll I I.I 85.1 I.I 4'19 

Gewichtszunahme w~hrend des Versuches (Durchschnitt pro Tier) in g 3,6 4- 0,4 :t,8 4- 0,5 i,9 4- I 

Histologie Hoden (GrSsse der Zwischenzellen} 4- 4- 4- 
Samenblasen (Epithelh6he) 4- 4- 4- 
Pr~iputialdriisen (Aktivit~it) 4- 4- 4- 

63 4- 6,2 
i154- 7,5 
109 4- 12 

7151 

5,3 4- 0el 

+ 
+ +  

Tabel|e II. Zusammenstellung der Ergebnisse arts Versuch B (n/there Angabeu im Text) 

Versuehsgruppen Kastriert Kastriert l,:astriert + A-homo- Kastriert + 
+ 01 Tt~tosterolmeetat Testosterott 

Organgewichte in mg Samenblasen (Durchschnitt einseitig} 5,0 4- 0,3 4,15 4- O,.l 11,1 4- 0,4 3,q,6 4- 2,L 
Pr~putialdrfisen 29 4- 2,2 2d,8 4- 2,~2 1|1~1 ~ %1 58 4- 3,6 

Hisiologie Samenblasen (Epithelh6he) - -  ~ ~ 4- 
Pr~iputialdrtisen {Aktivitfit) - -  ~ --  4- 

samkei t  haben  (Lit. siehe ~). ~3ber die Wirkung von Ring- 
erwei terungen im Sterangeri is t  liegen noch keine sicheren 
Ergebnisse vor.  Aus dem Ergebnis  unserer Untersuchun- 
gen, die m i t  e iner  mi t te ls  Chromatographic  gereinigten 
Subs tanz  vorgenornmen wurden,  kann geschlossen werden, 
dass die E rwe i t e rung  des A-Ringes in der  Position 3, 4 bei 
Tes tos te ronace ta t  zu einem Verlust  der  androgenen Wirk- 
samkei t  fiihrt .  Dies ist  aus dem Ausbleiben der Substi tu- 
t ionswirkung be im kas t r ier ten  Tier erkenntlich. Ausser- 
dem entfAllt  eine H e m m w i r k u n g  auf  die gonadotrope 
Par t i a l funk t ion  des HVL.  Aus dem Verhal ten des Ge- 
wichtszuwachses  im Versuch A kann auf  eine fehlende 
anabole  W i r k s a m k e i t  geschlossen werden, Die yon JOHN- 
SON et  al. z ver6ffent l ich ten  vorlilufigen Untersuchungs- 
ergebnisse gehen anscheinend von  einer ungen(igcnd yon 
der Ausgangssubs tanz  gereinigten Verbindung aus. Be- 
kannt l ich  gentigen aber  schon Spuren yon Testosteron, 
um eine V¢irkung zu entfal ten.  Eine  solche Verunreinigung 
der  Subs tanz  scheint  bei den genannten  Untersuchungen 

vorzuliegen, worauf vor  allem die Verz6gerung des Wir-  
kungseintri t ts  hinweist. 

Summary. The biological efficiency of a high purified 
A-homo-testosterone-acetate  wits tested on male  mice.  
We found no inhibit ion of the  gonadotropic  part ia l-  
function of the anterior  p i tu i tary  by the  subs t ance ;  and 
furthermore no subst i tut ion of testosterone deficit  a f ter  
castration was possible. 
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C h r o m a t o g r a p h i c  I d e n t i f i c a t i o n  o f  P o r p h y r i n s  

i n  S e v e r a l  S p e c i e s  o f  T u r b e l l a r i a  

The  occurrence and ident if icat ion of uroporphyrin in 
the planar ian,  Dugesia dorotocephala, has been reported by 
the au thor  x. Subsequen t ly  the  uroporphyr in  was localized 
in t he  in t racel lu lar  rhabdi tes  of epidermal  and subepi- 
dermal  cells of Dugesia dorotocephala and Dugesia tigrina 
(MAcRAE ~). The  present  repor t  concerns the identification 
by  paper  c h r o m a t o g r a p h y  of the porphyrins found in eight 
different  species of f resh-water  f latworms (Order Tri- 
cladida,  Class Turbel lar ia ,  Phylum,  Platyhelminthes).  
Only uroporphyr in ,  an oc tacarboxyl  porphyrin,  could be 

detected in some species. In o ther  species a t e t r aca rboxy l  
porphyrin,  coproporphyrin,  was detected.  The  distr i -  
bution of these porphyrins among the species invest igated 
seems to follow generic differences, 

The species investigated included four Nor th  Amer ican  
species: Dugesia dorotocephala Woodworth,  Dugesia tigrina 
Girard, Cura ]oremanii Girard (Genus Cura Fami ly  P lan-  
ariidae) and Phagocata gracitis gracilis Haldeman  (Genus 

I 1'.'. J. KRUGELIS-MAcRAI% Biol. Bull. llO, 69 (It}5{|). 
n E. K. M^cR^~, Science 134,331 (1961). 



78 Br~ves communications - Kurze Mitteilungen ExvzmES'n~, XIX/2 

Phagocata, F a m i l y  P l ana r i i dae ) .  S p e c i m e n s  of four  species 
f o u n d  in  J a p a n  were  also e x a m i n e d .  T h e s e  inc luded :  
Dugesia gonocephala Duq~s  (Genus  Dugesia, F a m i l y  
P lana r i idae ) ,  Phagoeata vivgda I j i m a  a n d  K a b u r a k i ,  
Phagocata iwamai I c h i k a w a  a n d  K a w a k a t s u  (Genus  Pha- 
gocata, F a m i l y  P l ana r i i dae )  a n d  Bdellocephala brunnea 
I j i m a  a n d  K a b u r a k i  (Genus  Bdellocephala, F a m i l y  Den-  
drocoel idae)  a. 

B y  m e a n s  of f luorescence mic roscopy  desc r ibed  b y  
MAcRo, E*, t h e  r ed  f luorescence due  to  p o r p h y r i n s  was  
cons i s t en t l y  local ized in t h e  i n t r ace l lu l a r  r h a b d i t e s  of 
e p i d e r m a l  a n d  s u b e p i d e r m a l  cells of t he se  species.  

P o r p h y r i n s  were e x t r a c t e d  f rom these  species  b y  HC1. 
As a p r e l i m i n a r y ,  i t  was  n e c e s s a r y  to  e x t r a c t  t h e  w o r m s  
e i t h e r  w i t h  e t h y l  a lcohol  or  n e u t r a l  fo rmal in .  T h i s  f i r s t  
e x t r a c t i o n  was  f o u n d  to  f ac i l i t a t e  t h e  s u b s e q u e n t  e l u t i on  
of  p o r p h y r i n  a b s o r b e d  on  t a l c  d u r i n g  t h e  p u r i f i c a t i o n  
p r o c e d u r e ;  i t  p r o b a b l y  r e m o v e d  some  i n t e r f e r i ng  sub-  
s tance .  10 ml  of 95% e t h y l  a lcohol  or  of 10% n e u t r M  
fo rma l in  were used  p e r  10-20 worms .  E x t r a c t i o n  was 
a l lowed to  p roceed  for  a t  l eas t  24 h.  E x t r a c t i o n s  w i t h  
e t h y l  a lcohol  a n d  fo rma l in  were  c o m p a r e d  for  t h e  two  
N o r t h  A m e r i c a n  species of Dugesia; no  d i f ferences  were  
n o t e d  as far  as t h e  p o r p h y r i n  i den t i f i c a t i on  was  concerned .  

A f t e r  t h e  p r e l i m i n a r y  e x t r a c t i o n  t h e  s o l v e n t  was  de-  
c a n t e d  a n d  2 .5NHC1  was  a d d e d  to  t he  worms  (10 ml]10 to  
20 worms) .  E x t r a c t i o n  in HC1 was  Mlowed to  p roceed  a t  
5°C for  3 -4  days .  T h e  ac idic  so lu t ion  was  t h e n  n e u t r a l i z e d  
w i t h  0 . 2 N  N a O H ,  a n d  a d j u s t e d  to  p H  3.0--4.0 w i t h  ace t ic  
acid.  Th i s  so lu t ion  was  c o n c e n t r a t e d  b y  a b s o r p t i o n  o n  a 
t h i n  disc of ac id -washed  t a l c  us ing  a n  a s p i r a t o r  f i l t e r ing  
a p p a r a t u s .  T h e  t a l c  w as  w a s h e d  w i t h  w a t e r  a n d  e l u t e d  
w i t h  20 d r o p s  of c o n c e n t r a t e d  NH4OH.  Mos t  o f  t he  
p o r p h y r i n  came  off t h e  t a l c  in  t h e  f i r s t  t e n  drops .  T h e  
loca t ion  of t h e  p o r p h y r i n  d u r i n g  t h i s  p r o c e d u r e  was  fol- 
lowed b y  o b s e r v i n g  i ts  r ed  f luorescence  u n d e r  t h e  u l t r a -  
v io l e t  l i gh t  (3660 ~) .  

T h e  c o n c e n t r a t e d  so lu t ion  of p o r p h y r i n  was  t h e n  r e a d y  
for  p a p e r  c h r o m a t o g r a p h y ;  t h e  m e t h o d  of NICHOLAS a n d  
RIMiNaTON* was  used.  Spo t s  of p o r p h y r i n  were  p laced  
2.5 cm f rom t h e  edge of a W h a t m a n  No. 1 p a p e r  shee t  
(14 × 16 cm).  The  p a p e r  was  rol led i n to  a cy l inde r  a n d  
p laced  s t a n d i n g  on  t he  b o t t o m  of a j a r  w h i c h  c o n t a i n e d  

Table I 

Species Genus Rf Number of Porphyrin 
carboxyl 
groups 

Of North America 
Dugesiadorotocephala Dugesia 0.12 
Dugesiatigrina Dugesia 0.12 
Curs ]oremanii Curs O. 11 
Phagocata gracilis Phagocata 0.68 
gracilis 0.38 
Of Japan 
Dugesia gonocephala Dugesia 
Phagocata iwanai Phagocata 

Phagocata vivida Phagocata 

Bdellocephala Bdello- 
brunnea cephala 

8 Uroporphyrin 
8 Uroporphyriu 
8 Uroporphyrln 
4 Coproporphyrin 
- -  Unidentified 

0.12 8 Uroporphyrin 
0.70 4 CoproForphyrin 
0.40 - -  Unidentified 
0.68 4 Coproporphyrin 
0.40 - -  Unidentified 
0.68 4 Coproporphyrin 
0.40 - -  Unidentified 

Table II 

Known sample Rf Number of carboxyl groups 

Mesoporphyrin 0.9I 2 
Coproporphyrin 0.68 4 
Uroporphyrin 0.12 8 

t h e  so lven t  s y s t e m  t o  a h e i g h t  of 1.5 cm.  T h e  so lven t  
s y s t e m  was  2 ,4 -1u t id ine -wate r  (100 m l : 7 0  ml).  T h e  j a r  
was  t i g h t l y  covered  a n d  t h e  p a p e r  c h r o m a t o g r a p h  was  
a l lowed to  deve lop  in t he  d a r k  a t  r o o m  t e m p e r a t u r e  for  
2~/2 h.  T h e  loca t ion  of t h e  p o r p h y r i n s  were  v i sua l i zed  b y  
t h e i r  f luorescence  u n d e r  t h e  u l t r a -v io l e t  l ight ,  a n d  t h e  R f  
va lues  ca lcu la ted .  T h e  r e su l t s  are  s h o w n  in  T a b l e  I. 

The  i den t i f i c a t i on  of t h e  p o r p h y r i n s  is b a s e d  on  t h e  Rf  
va lue .  NICHOLAS a n d  RIMINGTON 4 showed  t h a t  t h e  dis- 
t a n c e  t h e  p o r p h y r i n s  t r a v e l  in  t he  l u t id ine  so lven t  s y s t e m  
h a s  a l inea r  r e l a t i o n s h i p  to  t h e  n u m b e r  of c a r b o x y t  groups  
on  t he  p o r p h y r i n  molecule .  K n o w n  samples  of p o r p h y r i n s  
were  r u n  a long  w i t h  t h e  u n k n o w n s .  T h e  R f  va lues  of t h e  
k n o w n  samp le s  a re  g iven  in  T a b l e  I I .  

I n  T a b l e  I, t h e  f i rs t  four  species l i s ted  were  co l lec ted  in 
N o r t h  Amer ica ,  whi le  t i le  second  g roup  of four  species 
l i s t ed  were  col lected in  J a p a n .  U r o p o r p h y r i n  was  t h e  on ly  
p o r p h y r i n  d e t e c t e d  in  t h e  r e p r e s e n t a t i v e s  of t h e  genus  
Dugesia, regard less  of t h e i r  geog raph ica l  source.  I t  is 
k n o w n  t h a t  Dugesia tigrina is s imi la r  to  t h e  E u r a s i a n  spe- 
cies Dugesia gonocephala s a n d  t h e  s imi l a r i t y  of t h e  por-  
p h y r i n  is ev iden t .  The  t h r e e  species of t h e  genus  Phagocata 
also r e p r e s e n t  d i f fe ren t  geograph ica l  sources,  b u t  c o n t a i n  
a s imi la r  t y p e  of p o r p h y r i n  w h i c h  is d i s t i nc t  f r om t h a t  in  
t h e  genus  Dugesia. One  species of t h e  genus  Bdellocephala 
h a s  a p o r p h y r i n  s imi la r  to  t h a t  of t h e  genus  Phagocata. 
An u n i d e n t i f i e d  red f luorescen t  spo t  w i t h  a n  R I  v a l u e  of 
0 .38-0 .40 was  found  in  these  species h a v i n g  c o p r o p o r p h y -  
r in .  P o r p h y r i n s  w i t h  2, 3, 4, 5, 6 a n d  7 c a r b o x y l  g roups  
h a v e  been  d e m o n s t r a t e d  b y  BOGORAD a n d  GRANICK ~ aS 
r e l a t ed  to  i n t e r m e d i a t e s  in  t h e  b i o s y n t h e s i s  of p r o t o -  
p o r p h y r i n  in  Chlorella, a n d  i t  is n o w  gene ra l ly  a c c e p t e d  
t h a t  t he se  p o r p h y r i n s  m a y  b e  i n t e r m e d i a t e s  or  ox id ized  
fo rms  of i n t e r m e d i a t e s  in  a s t epwise  e n z y m a t i c  d e c a r b o x y -  
l a t i o n  f rom u r o p o r p h y r i n o g e n  to  p r o t o p o r p h y r i n  (BOGO- 
RAD 7). Since r educed  u r o p o r p h y r i n  is neces sa ry  for  copro-  
p o r p h y r i n  fo rma t ion ,  t h e  occur rence  of c o p r o p o r p h y r i n  in  
one  genus  a n d  of u r o p o r p h y r i n  in  a n o t h e r  genus  of Turbe l -  
l a r ia  m a y  be  re f lec t ing  a p h y l o g e n e t i c  d e v e l o p m e n t .  

On  t h e  o t h e r  h a n d ,  t he se  p o r p h y r i n s  m a y  be  b iochemica l  
p h e n o t y p e s  r e p r e s e n t i n g  se lec ted  r a n d o m  m u t a t i o n s  
a m o n g  t h e  species.  I n  a n y  case,  t he se  d a t a  sugges t  t h a t  t h e  
i den t i f i c a t i on  of t h e  p o r p h y r i n s  in  T u r b e l l a r i a  m a y  be  bio-  
c h e m i c a l l y  c h a r a c t e r i s t i c  of species or  g e n e r a  a n d  m i g h t  be  
a d d e d  to  t h e  m o r p h o l o g i c a l  c h a r a c t e r i s t i c s  b y  w h i c h  t h e y  
a re  gene ra l ly  classif ied s. 

Rdsumd. Chez les Turbe l la i res ,  l ' a u t e u r  a t r o u v ~  de  l ' u ro -  
p o r p h y r i n e  darts  les ve r s  des  genres  Dugesia e t  Curs, e t  
de  la  c o p r o p o r p h y r i n e  darts  c e u x  des  genres  Phagocata e t  
Bdellocephala. Les  p o r p h y r i n e s  o u t  6t~ ident i f i~es  p a r  la  
c h r o m a t o g r a p h i c  su r  papier .  El les  s o n t  localis~es darts  les 
r h a b d i t e s  des  cellules de l ' @ i d e r m e  e t  du  sous -6p iderme  de 
ces vers .  
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