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showed the  ma jo r  area  of r ad ioac t iv i ty  to  be loca ted  in 
t he  same spo t  as 20 pg  s t a n d a r d  samples  of CCS visual ized 
w i t h  an UV- lamp .  Some animals  of each group  were  
exc i ted  dur ing  hand l ing  and  pr ior  to  and  dur ing  cardiac  
punc tu re .  A l t h o u g h  blood samples  f rom these  an imals  
were  o b t a i n e d  and  measu red  the  resul ts  are  n o t  inc luded 
in t h e  d a t a  shown  in t he  Table.  The  CCS values  o b t a i n e d  
f rom t h e  con t ro l  an imal s  were,  as expec ted ,  e leva ted  w h e n  
c o m p a r e d  to  the i r  more  qu iescen t  l i t t e rmates .  

Discussion and conclusions. The  m a j o r  ad rena l  gluco- 
cor t icoid  of t h e  r a t  is CCS *-1°. Our  m e a s u r e m e n t s  of t h e  
c i rcu la t ing  p l a s m a  levels of th is  s tero id  show a decrease  
in p l a s m a  CCS levels for  several  days  a f t e r  D M B A  admin-  
i s t ra t ion .  The  levels are  no t  suff ic ient ly  dep le t ed  to  resul t  
in d e a t h  of t he  an imal  a l though  aphag ia  a n d  d i a r rhea  
wi th  resu l t ing  we igh t  loss do occur.  A d m i n i s t r a t i o n  of 
h igher  dosages  of DMBA,  30.0 mg, resul ts  in d e a t h  of t he  
an imals  p r e s u m a b l y  due  to  adrena l  apop lexy  ~ and[or  
hypoadrenocor t i ca l i sm.  Our  resul ts  lend s u p p o r t  to  p a r t  
of t he  t h e o r y  of WONG et  al. 3, t h a t  the re  occurs  a rap id  
dep le t ion  of adrena l  s teroid  h o r m o n e s  following the  admin-  
i s t ra t ion  of th is  p o t e n t  carcinogen.  W e  in t e rp re t  t he  deple-  
t ion of p l a sma  CCS as a d i rec t  consequence  of t he  cellular 

Values~ (/~g%) for plasma levels of eorticosterone following adminis- 
tration of DMBA 

necrosis  induced  by  DMBA.  W h e t h e r ,  t h r o u g h  th is  deple-  
t ion  of s teroid  hormones ,  a s teric  chemical  inhib i t ion  is 
r e m o v e d  a t  t he  si te of end  organs  inf luenced by  adrena l  
cort ical  ho rmones ,  especial ly m a m m a r y  tissue, is no t  
known.  I f  r emova l  of these  c o m p o u n d s  al lows DMBA or 
i ts  me tabo l i t e s  to  in i t ia te  t he  sequence  of b iochemica l  
a n d  b iophys ica l  e v e n t s  a n t e c e d e n t  to  t u m o r  induct ion ,  i t  
c a n n o t  be shown  b y  our  da ta .  W e  obse rved  p l a s ma  CCS 
fall fol lowing D M B A  t r e a t m e n t  and ,  in an imals  n o t  
sacrificed, s u b s e q u e n t  m a m m a r y  t u m o r  fo rma t ion  b u t  our  
d a t a  do no t  ind ica te  a causal  re la t ionsh ip  b e t w e e n  t h e  
t w o  p h e n o m e n a .  The  in te rac t ion  of ad rena l  cort ical  hor-  
mones ,  o t h e r  endocr ine  organs,  the i r  secre t ions  and  car-  
c inogens  is b e y o n d  the  scope of our  resul ts  n .  

Zusammen/assung. Fluoromet r i sche  Messungen zeigten 
eine A b n a h m e  von  P la smacor t i cos t e rone  (CCS). Die Be- 
d e u t u n g  dieser  Resu l t a t e  ftir theore t i sche  Aspek te  der  
Karz inogenese  wird  d iskut ier t .  
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Time (h) Control DMBA 

24 15.6 8.9 
48 16.8 2.5 
72 15.5 2.3 
96 15.0 4.1 

120 15.5 9.4 

* Average for 15 animals from each group. Standard deviation of 
4- 1.4 for both groups of animals. 
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Heterozygote Zentrenfuston bet etner weissen Laborratte 

Die zent r i sche  Fus ion  akrozen t r i sche r  Chromosomen  ist  
bei Rassen,  Ar t en  und  h6heren  s y s t e m a t i s c h e n  E inhe i t en  
als ein evolut ionArer  Vorgang  bekann t ,  der  Robe r t son -  
Prozess  g e n a n n t  wird  (FORD und  SHARMAN x, CHU und  
BENDER l, CHU und  SWOMLEY 3, CORFMAN und  RICHART 4, 
MATTHEY s, ROBERTS s und  H s u  und  ARRIGrlI ~). A b e t  auch  
in t ra ind iv idue l l  is t  ein C h r o m o s o m e n p o l y m o r p h i s m u s  ge- 
f u n d e n  worden ,  de r  auf  Zen t renfus ion  b e r u h t  (OHNO, 
STENIUS, FAISSIT und  ZENZES s bei  der  Regenbogenfore l le  
u n d  BEQAK, BEQAK und  OHNO 9 bei Lepomis cyanellus). 
Der  gleiche P o l y m o r p h i s m u s  muss  auch  in te r ind iv idue l l  - 
als prim~trer M u t a t i o n s sch r i t t  - au f t r e t en .  Diese Zen t ren-  
fus ionen s ind be im Menschen  b e k a n n t g e w o r d e n  (LE- 
JEUNE x0, CRAIG u n d  LUZZATTI u) und  be im H a u s r i n d  
(HERSCHLER u n d  FECHHEIMER 12, GUSTAVSSON13). B e k a n n t  
ist  fe rner  ein Mi iuses tamm m i t  2 m e t a z e n t r i s c h e n  Auto-  
somen,  die du rch  Zen t renfus ion  e n t s t a n d e n  s ind (L~ONARD 
und  DEKNUDT 14). 

Hier  soll n u n  t iber eine Zen t renfus ion  be r i ch t e t  werden,  
die bei  e iner  weib l ichen  weissen L a b o r r a t t e  b e o b a c h t e t  
w o r d e n  ist. 

Das  Tier  (Nr. 5 in der  Tabelle) s t a m m t e  aus e iner  
W i s t a r - K o l o n i e z u c h t  in DAnemark,  deren  E l t e rn  v o m  

Zen t r a l in s t i t u t  ftir Ve r suchs t i e r zuch t  in H a n n o v e r  gelie- 
fer t  worden  waren.  Es  war  2 J ah re  alt, Ve rha l t en  und  
G e s u n d h e i t s z u s t a n d  e n t s p r a c h e n  d e m  Alter.  Das  Tier war  
zufAllig in  e iner  kle inen Gruppe  von  einer  gr6sseren Sen- 
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d u n g  t i b r i g g e b l i e b e n  u n d  w u r d e  z u r  E r p r o b u n g  e i n e r  

C h r o m o s o m e n p r g p a r a t i o n s m e t h o d e  g e t 6 t e t .  A u c h  d i e  
S e k t i o n  e r g a b  k e i n e  a u f f g l l i g e n  B e f u n d e .  D e r  P h g n o t y p  
w a r  a l s o  a n s c h e i n e n d  n i c h t  v e r g n d e r t .  

Z u r  D a r s t e l l u n g  d e r  C h r o m o s o m e n  b e i  d i e s e m  u n d  7 
w e i t e r e n  W e i b c h e n  w u r d e  d i e  K n o c h e n m a r k m e t h o d e  n a c h  

F O R D  u n d  H A M E R T O N  15 a n g e w a n d t .  W i r  g a b e n  0 , 1 2 5  g 
C o l c e m i d  i . p . ,  E i n w i r k u n g s d a u e r  1 h ,  u n d  t 6 t e t e n  d a s  T i e r  
d u t c h  G e n i c k s c h l a g .  D a r a u f  f o l g t e  d e r  n o r m a l e  P r g p a r a -  
t i o n s g a n g ,  m o d i f i z i e r t  n a c h  t~OTHFELS u n d  SIMINOVITCH Ill 

u n d  S C H E R Z  17 m i t  F g r b u n g  i n  O r c e i n .  
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Fig.  1. M e t a p h a s e p l a t t e  vom K n o c h e n m a r k  e iner  weibl ichen L a b o r -  
r a t t e  m i t  Zen t ren fus ion  zweier  a k r o z e n t r i s c h e r  C h r o m o s o m e n .  Das  
neue Chromosom ist das grosse, submetazentrische.  

1 0 p  
I 

Fig.  2. K a r y o t y p  des  gle ichen Tieres  wie in  F i g u r  1. D e m  neuen ,  
s u b m e t a z e n t r i s c h e n  C h r o m o s o m  sind die m u t m a s s l i c h e n  P a r t n e r  zu- 
geordne t .  

Die C h r o m o s o m e n z a h l e n  der  ausgewer te t en  Knochenmarkze l l en  aller  u n t e r s u c h t e n  weibl ichen R a t t e n .  Die Zellen s ind  z u m  gr6ss ten  Teil n a c h  
P h o t o g r a p h i e n  z u s a m m e n  mi t  d i r ek t e r  B e o b a c h t u n g  ausgewer te t  

T ier  D a t u m  de r  Anzah l  der  Chromosomen  Ausgewer t e t e  Grosse,  s u b m e t a -  
No.  U n t e r s u c h u n g  36 37 38 39 40 41 42 43 44 G e s a m t z a h l  zen t r i sche  Chro-  

d e r  Zellen m o s o m e n  in  N 
( S )  

1 27.1.1966 - 1 - 3 I 2 23 - - 30 1 
2 31.1.1966 - - 1 1 3 7 21 - - 33 3 
3 3.2.1966 - - 2 - 7 24 1 - 34 1 
4 15.2.1966 - - 2 1 3 11 - - 17 
5 28.2.1966 - 1 - 2 46 - - - 49 49 
6 5 . t .1967  - - - 5 4 29 - - 38 2 
7 10.1.1967 1 - - - 2 3 33 - 2 41 
8 3.2.1967 . . . . .  2 10 2 - 14 - 
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Die  C h r o m o s o m e n z a h l e n  de r  a u s g e w e r t e t e n  K n o c h e n -  
m a r k z e l l e n  a l ler  u n t e r s u c h t e n  W e i b c h e n  s ind  in der  
Tabe l le  aufgef i ihr t .  Das  E r g e b n i s  de r  A n a l y s e n  a n  Tier  
Nr .  5 g e h t  ebenfa l l s  au s  de r  Tabe l l e  u n d  d e n  F i g u r e n  1, 2 
u n d  3 h e r v o r :  Der  d iploide  C h r o m o s o m e n s a t z  in  a l len  
vo l l s tAndigen  M e t a p h a s e p l a t t e n  en thAl t  n u r  41 Chromo-  
s o m e n  gegeni iber  de r  m o d a l e n  Zah l  v o n  42. ]3ei nAherer  
B e t r a c h t u n g  fAllt in  a l len  u n t e r s u c h t e n  Zellen das  neue  
s u b m e t a z e n t r i s c h e  C h r o m o s o m  auf,  das  au s  de r  zen t r i -  
s chen  F u s i o n  zweier  a k r o z e n t r i s c h e r  C h r o m o s o m e n  en t -  
s t a n d e n  ist.  Die Zellen dieses Tieres  w u r d e n  au f  2 F i l m e n  
p h o t o g r a p h i e r t .  An  Ve rg r6s se rungen  de r  A u f n a h m e n  

I I 
10/z 

Fig. 3. Neue, submetazentrische Chromosomen aus 6 verschiedenen 
Zellen des gleichen Tieres wie in Figur 1. 

h a b e n  2 B e o b a c h t e r  d en  A r m i n d e x  des  n e u e n  Ch ro mo -  
sores b e s t i m m t :  F i lm  A:  1,44 -t- 0,28 u n d  1,45 :t2 0,20; 
F i l m  B :  1,47 :L 0,23 u n d  1,46 ! 0,16. Besonde r s  zu be-  
a c h t e n  ist,  dass  die n a c h  P h o t o g r a p h i e n  u n d  mik ro -  
skop i sche r  Kon t ro l l e  a u s g e w e r t e t e n  M e t a p h a s e p l a t t e n  bei  
4 y o n  den  7 a n d e r e n  T i e r e n  a u c h  ve re inze l t  41 Chromo-  
s o m e n  e n t h a l t e n  (Tabelle) .  Diese h ie r  v o r h a n d e n e n  n e u e n  
C h r o m o s o m e n  s ind ebenfa l l s  s u b m e t a z e n t r i s c h  (F igur  4). 

D a m i t  l ieg t  e in  wei te re r  Fa l l  e iner  i nd iv idue l l en  Zen-  
t r e n f u s i o n  bei  e inem n o r m a l e n  Ph~Lnotyp vor.  Le ide r  k o n n -  
t e n  ke ine  a n d e r e n  Gewebe  als  d a s  K n o c h e n m a r k  u n t e r -  
s u c h t  werden ,  so dass  die F rage  n a c h  e inem C h r o m o s o m e n -  
mosa ik  n i c h t  b e a n t w o r t e t  werden  k a n n .  D a  das  be t re f -  
f ende  Tier  n i c h t  zu r  Z u c h t  v e r w e n d e t  w o r d e n  war ,  s ind  
a u c h  ke ine  Aussagen  f iber  den  G e n o t y p  m6gl ich.  A u c h  die 
E l t e r n  s ind u n b e k a n n t .  O b e r  die M6gl i chke i t en  de r  E n t -  
s t e h u n g  de r  F u s i o n  soil d a h e r  in  d iesem Fal l  n i c h t  speku-  
l ier t  w e r d e n  (siehe dazu  HERSCHLER u n d  FI~CHHEIMERI~). 
Die  T e n d e n z  zu r  F u s i o n  d e r  m6gl icherweise  g le ichen akro-  
zen t r i s chen  C h r o m o s o m e n  is t  a n s c h e i n e n d  in  d iesem 
S t a m m  bei  d en  m e i s t e n  T ie ren  v o r h a n d e n  gewesen.  A b e r  
n u r  in  e inem Tier  w a r  die F u s i o n  a l lgemein  a u f g e t r e t e n  18. 

Summary. A cen t r i c  fus ion  of 2 ac rocen t r i c  c h r o m o s o m e s  
in  a female  l a b o r a t o r y  r a t  is descr ibed .  T h e  p h e n o t y p e  was 
no rma l .  T h e  new c h r o m o s o m e  is s u b m e t a c e n t r i c .  O t h e r  
a n i m a l s  of t h e  s a m e  g roup  showed  such  new c h r o m o s o m e s  
on ly  sporad ica l ly .  No i n f o r m a t i o n  is ava i l ab l e  of c h r o m o -  
some mosaic ,  fe r t i l i ty  or  gene t ics  of t h i s  an ima l .  

G. BRETFELD 10 

Institut fi~r Biophysik der Universitiit des 
Saarlandes, Homburg/Saar (Deutschland), 
21. Februar 1968. 

Fig. 4. Neue, submetazentrische Chromosomen anderer weiblicher 
Laborratten des gteichen Stammes, in deren Knochenmark nut setten 
diese Zentrenfusion zu beobachten war. Der AbbildungsmaBstab ist 
verschieden. 

is Ffir technische Assistenz danke ich Frl. H. HAGEDORN und Frau 
F. TRANEKJER. 
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T h y m i d l n e - T e r a t o g e n e s t s  i n  D i f f e r e n t  S p e c i e s  of  

I n  a r e c e n t  p u b l i c a t i o n  I, t h e  a u t h o r  r e p o r t e d  o n  t h e  
t e r a togen i c  effect  of t h y m i d i n e  in  Drosophila melanogaster. 
T h e  morpho log ica l  a b n o r m a l i t i e s  o b s e r v e d  were  (1) in-  
crease in t h e  n u m b e r  of t he  scu te l l a r  b r i s t l e s  (2) anoma l i e s  
of t h e  wing-ve ins  (3) c l ipp ing  of t h e  wings  (4) i r regula r i t i es  
of t h e  a b d o m i n a l  b a n d s  a n d  (5) m a l f o r m a t i o n  of t h e  legs. 
The  n u m b e r  of flies a f fec ted  v a r i e d  f rom 3 0 - 7 5 %  in 
va r ious  repea t s .  

As is well  k n o w n  f rom medica l  s tudies ,  t h e  biological  
ef fects  of a chemica l  c o m p o u n d  n o t  on ly  d e p e n d  on  i ts  
chemica l  s t r u c t u r e  a n d  o t h e r  phys i ca l  p roper t i e s ,  b u t  t h e  
gene t i ca l  c o n s t i t u t i o n  of t h e  o r g a n i s m  i tself  p l ays  a n  
equa l ly  i m p o r t a n t  role r ega rd ing  t h e  u p t a k e  a n d  ass imi la-  
t i on  of t h e  chemica l  u n d e r  i nves t i ga t i on .  W i t h  th i s  in  
mind ,  t h e  fo l lowing i n v e s t i g a t i o n  was  p l a n n e d  to  s t u d y  
t h e  effect  of gene t ic  d ive rs i ty .  

T h e  e x p e r i m e n t  was  p e r f o r m e d  u n d e r  exac t l y  s imi la r  
cond i t i ons  as  r e p o r t e d  p rev ious ly .  D i f f e r en t  species of t h e  

t h e  G e n u s  Drosophila 

genus  Drosophila (D. /unebris, D. mercatorum, D. simulans, 
D. hydei and D. subobscura) a n d  t h e  P h o r i d  fly Megaselia 
scalaris were  r e a r e d  on  t h y m i d i n e - c o n t a i n i n g  m e d i u m  (at  
2 %  c o n c e n t r a t i o n )  a n d  t h e  p r o g e n y  F1 checked  for  v is ib le  
morpho log ica l  ab n o rma l i t i e s .  Along  w i t h  t h e  t e s t  cu l tu res ,  
co n t ro l  cu l t u r e s  were  s t a r t e d  o n  t h e  n o r m a l  m e d i u m .  

I n  va r ious  r ep ea t s  w i t h  D. simulans, D. mercatorum a n d  
D. ]unebrls, on ly  t h e  morpho log ica l  a b n o r m a l i t i e s  as  
m e n t i o n e d  a b o v e  for  D. melanogaster were  obse rved ,  t h e  
n u m b e r  of a f fec ted  flies also be ing  of t h e  s a m e  order .  I n  
D. hydei t h e  p r e s e n t  c o n c e n t r a t i o n  p r o v e d  to  b e  too  tox ic  
a n d  t h e  p u p a t i o n  was  en t i r e ly  suppressed .  I n  D. sub- 
obscura a n d  Megaselia scalaris, no  t e r a t o g e n i c  ef fec t  was  
obse rved  a t  all. I n  con t ro l  cu l tures ,  p a r t i c u l a r l y  for  

1 0 .  PARKASH, Experientia 23, 859 (1967). 


