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Fig. 2. The Trypsin-Gielnsa-banding pattern of the karyotype of a hybrid mouse in which the haploid sets of both parental strains - i.e. 22- 
a n d  4 0 - c h r o m o s o m e s  - are shown. 

dr i f t  allows the  homozygous  condi t ion  for chromosomes  
hav ing  undergone  Robe r t son ian  t rans loca t ions  to be set  
up in small  isolated popula t ions .  The opposi te  is t rue  in a 
densely  an th rop ized  cu l t iva ted  p la in land env i ronment ,  or 
in towns,  or in any  case, where h u m a n  act ivi t ies  favour  
large-scale exohybr id iza t ion  phenomena .  Here  any  
Robe r t son ian  t rans loca t ion  m u t a n t s  are a t  an immed ia t e  
d i sadvan tage  as regards  the i r  reproduc t ive  ra te  because 
of the i r  gamet ic  aneuplo idy  14, and are fhus  quickly 
e l imina ted  f rom the  na tura l  popula t ions .  Therefore,  in 
order  to exis t  in a na tu ra l  popula t ion ,  a centr ic  fusion 
m u s t  succeed in reaching a homozygous  s i tuat ion,  a 
condi t ion  which  is offered by  isolat ion at  the  end of a 
val ley in a moun ta inous  district .  

Riassunto.  Le nove t ras locazioni  Rober t soniane ,  
responsabi l i  della t ras formazione  del car iot ipo s t an d a rd  
del topo  he1 car iot ipo a 22 c romosomi  cara t te r i s t ico  dei 
M u s  musculus  de l I 'Appennino  Centrale, sono s ta te  
ca ra t t e r izza te  ind iv iduando,  a t t r averso  la tecnica  del 
T-G-banding,  gli e lement i  acrocentr ic i  coinvol t i  nel 

processo di fusione centrica.  Le fusioni Rober t son iane  
presen t i  nel popo lamen to  appennin ico  sono dif ferent i  da 
quelle real izzate sia in M u s  poschiavinus  sia in M u s  
musculus  di al t re  popolazioni  Alpine. 
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Lactate D e h y d r o g e n a s e  I s o z y m e s  in Xiphophor in  Fish M e l a n o m a  Condit ioned by  the Locus Sd.* 

In  the  X iphophor in  fish the  format ion  of me lanomas  
occurs by  hybr id iza t ion-  or mu ta t i on -cond i t i oned  de- 
repress ion of specific loci 1,2. Biochemical  inves t iga t ions  
on these  genet ical ly  def ined neoplasms should be able to 
add  in fo rmat ion  on mechan i sms  of t u m o r  format ion .  
For  the  p resen t  s t u d y  lac ta te  dehydrogenase  (LDH, 
EC 1.1.1.27) was chosen as reference enzyme.  The L D H -  
isozyme pa t t e rn  of various types  of t umors  is known  to be 
d i f ferent  f rom t h a t  of normal  t issues, as has been  reviewed 
by  CRISS3. In  h u m a n  ma l ignan t  me lanoma ,  however ,  no 
apprec iable  differences were de tec ted  in the  L D H -  
isozymes be tween  the  ma l ignan t  and  the  normal  t issue 4. 

This inves t iga t ion  was unde r t aken  to f ind out  w h e t h e r  any  
changes  in the  L D H - i s o z y m e  p a t t e r n  occur dur ing the  
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Fig. 1. Lactate dehydrogenase isozymes in P. maculatus. 

Fig. 2. Lactate dehydrogenase isozyines of 1, normal fin from 
P. maculatus; 2, normal fin from X. helleri (wildtype); 3, fin-pre- 
melanoma from their F1; 4, fin-melanoma, fast-growing, and 5, 
fin-melanoma, slow-growing, both from the backcross pregonies; 
6, normal fin from the non-tumor segregant. 

process  of m e l a n o m a t o g e n e s i s  in  X i p h o p h o r i n  f ish a n d  
w h e t h e r  these  changes  can  be  cor re la ted  w i t h  t h e  develop-  
m e n t  of t h e  disease.  

Materials and methods. Fo r  t h e  p r e s en t  s t u d y  on ly  
those  p r e m e l a n o m a s  a n d  m e l a n o m a s  were  used w h i c h  
deve lop  on  t h e  dorsa l  f in  con t ro l l ed  b y  t h e  locus Sdl ,  2. 
N o r m a l  f ins were t a k e n  f rom b o t h  p a r e n t a l  species, t h e  
p l a t y f i s h  (Phtypoeci lus  maculatus f rom Rio  J a m a p a )  
ca r ry ing  Sd, which  in t h e  n o r m a l  s t r a ins  is repressed,  a n d  
f rom t h e  Sword ta i l  (Xiphophorus helleri f rom Rio 
P a p a l o a p a n ) ,  w h i c h  does n o t  ca r ry  Sd. F i n - p r e m e l a n o m a s  
were o b t a i n e d  f rom t h e  F l -hyb r id s .  F i n - m e l a n o m a s ,  b o t h  
fas t -g rowing  a n d  s low-growing,  were t a k e n  f rom t h e  sibs 
of backcrosses  to  X.  helleri ; also t h e  n o n - t u m o r  segregan t s  
were  i nc luded  as controls .  For  compar i son ,  n o r m a l  fins, 
p r e m e l a n o m a s  a n d  m e l a n o m a s  f rom t h e  same  geno types  
as above  were e m p l o y e d  i nvo lv ing  t h e  a lb ino  X.  helleri s 
i n s t ead  of t h e  wild type .  The  t i ssues  were h o mo g en i zed  in 
3 p a r t s  of 0.1 M Tris-HC1, p H  8.0 (w/v), an d  t h e  homog-  
ena tes  were cen t r i fuged  a t  20,000 •  for 15 m i n  a t  4~ 
T h e  r e s u l t a n t  s u p e r n a t a n t  was  sub jec t ed  to  disc e lectro-  
phores is  in  5% gels accord ing  to the  m e t h o d  of DAvis  6, b u t  
o m i t t i n g  b o t h  spacer  an d  sample  gels. Before  ap p l i c a t i on  
of t h e  samples ,  t h e  gels were ' p r e r u n '  to  wash  o u t  t he  
a m m o n i u m  pe r su lpha te .  E lec t rophores i s  was  car r ied  ou t  
for 30 m i n  4~ w i t h  a c u r r e n t  of 3.5 m A  per  gel. The  gels 
were s t a ined  accord ing  to SHAW a n d  PRASAD ~. Cont ro l  
s t a in ing  was done  us ing  the  s t a in ing  so lu t ion  w i t h o u t  t he  
subs t ra t e .  The  s t a in ing  was s topped  b y  i m m e r s i n g  t he  
gels in  7% acet ic  acid. 

Results and discussion. T h e  L D H  isozyme p a t t e r n  of 
n o r m a l  fin, a n d  for compar i son ,  skin,  ske le ta l  musc le  a n d  
eye is shown in F igure  1. I t  is e v i d e n t  t h a t  in  t h e  f in on ly  
t h e  h e a r t - t y p e  L D H  (B4-isozyme) is p re sen t  (for des igna-  
t i on  of i s o z y m e - s u b u n i t  compos i t i on  see WHIXT and  
BOOTH 8, a n d  SCHOLL% T h e  isozyme p a t t e r n s  of n o r m a l  
f ins f rom t h e  o t h e r  geno types  i nvo lved  in t h i s  s tudy ,  as 
well  as f rom t h e  p r e m e l a n o m a s  a n d  t h e  me lanomas ,  are  
p r e sen t ed  in F igures  2 a n d  3. I n  all  t i ssues  t h e  h e a r t - t y p e  
L D t t  is t h e  p r o m i n e n t  isozyme.  I n  some t u m o r  t issues,  
a d d i t i o n a l l y  2 m i n o r  isozymes,  the  I33E 1 a n d  A 4 are 
de tec tab le .  I n  t h e  fas t  an d  s low-growing me lano t i c  
m e l a n o m a s  t h e  p a t t e r n s  were s o m e w h a t  va r iab le ,  showing  
t h e  p resence  of t h e  m i n o r  i sozymes  BaE 1 a n d / o r  A~. 
However ,  in t h e  a lb ino t i c  m e l a n o m a s  a cons i s t en t  differ- 
ence could be  found  b e t w e e n  t h e  fas t -g rowing  t y p e  
showing  only  B 4 a c t i v i t y  a n d  t h e  s low-growing type ,  
e x h i b i t i n g  in a d d i t i o n  to  B 4 also 133E 1 a c t i v i t y  (Figure 3). 

F r o m  these  resul ts ,  i t  ap p ea r s  t h a t  in  L D H - i s o z y m e s  
w i t h i n  t h e  g roup  of t h e  n o r m a l  a n d  p r e m e l a n o m a  fins 
t he re  is on ly  l i t t l e  or no  va r i a t ion .  However ,  w i t h i n  t h e  
f in  m e l a n o m a s  some L D H  v a r i a t i o n  can  be seen, wh ich  
m a y  be d e p e n d e n t  on  t h e  age a n d  g r o w t h  ra te ,  b u t  no t  
on  t h e  genotype .  

I n  m a n y  types  of m a l i g n a n t  neop lasms  the re  occurs  a 
sh i f t  in  L D H  isozymes t o w a r d s  the  musc le - type  L D H  10-12, 

Fig. 3. Lactate dehydrogenase isozymes of 1, normal fin from P. 
maculatus; 2, normal fis~ from X. helleri (albino); 3, fin-premelanoma 
from their F1; 4, fin-melanoma, fast-growing, and 5, fin-melanoma, 
slow-growing, both from the baekcross progenies ; 6, normal fin from 
the non-tumor segregant. 
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ind ica t ing  t h a t  these  t issues swi tch  to higher  ac t iv i ty  in 
anaerobic  metabol i sm.  In  t he  Sd condi t ioned  me lanomas  
of Xiphophori i1 fish, no such shif t  t owards  t he  muscle 
t ype  L D H  (A4) could be de tec ted .  These results ,  which are 
in ag reemen t  wi th  those  recent ly  repor ted  by  PRASAD et al. 4 
on h u m a n  ma l ignan t  melanoma,  suggest  t h a t  me l an o ma  
t y p e  neoplasms  m a y  no t  be as d e p e n d e n t  on anaerobic  
me tabo l i sm  for the i r  energy  as m a n y  others.  

Zusammen/assung. Elek t rophore t i s che  Un te r such u n g en  
an benignen  und  mal ignen Ri ickenf lossenmelanomen sowie 
an normalen  Riickenflossen l ebendgebgrender  Zahnkarp-  
fen zeigen, dass  in den Geweben in ers ter  Linie die fiir 
gut  mi t  Sauers toff  versorgtes  Gewebe typ i sche  H e r z - L D H  
( B ( I s o e n z y m )  v o r k o m m t .  Die ftir schlecht  mi t  Sauers toff  
versorgtes  Gewebe typ i sche  Muske l -LDH (A~-Isoenzym) 
wird  nu t  in mancheI1 der  un t e r such t en  Gewebe gefunden,  

und  ist auch dor t  nur  in sehr  geringer Menge vorhanden .  
Die Melanome scheinei1 also im Gegensatz  zu vielen an-  
deren  Neop lasmen  andere r  Sys teme aeroben Stoffwechsel  
durchzufi ihren.  
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Selection in Parthenogenetic Lines of Asplanchna sieboldi (Leydig) 1854 (Rotatoria) 

Most au thors  who were concerned wi th  heterogonic  
Rot i fers  assumed t h a t  amict ic  females  reproduce  by  
ameiot ic  par thenogenes is ,  and  th is  v iew was suppor t ed  
by  extens ive  research of TAUSON 1, W h i t n e y  2, SHULL ~ and  
others.  Therefore  t he  p rogeny  of a founder  female was 
considered a clone, t h a t  is a genet ical ly  homogeneous  
group, where all t he  var iabi l i ty ,  appearance  of mict ic  
females and  cyclomorphosis  included,  is de t e rmined  by  
the  act ion of env i ronmen ta l  condi t ions  on a single 
genotype .  Such pure ly  pheno typ ica l  i n t e rp re t a t i on  has 
been appl ied unt i l  r ecen t ly  no t  only to IRotifers, bu t  to  
widely di f ferent  groups, such as Aphids  and  Daphnids .  

A few authors ,  on the  o ther  hand ,  have  suppor t ed  an 
i n t e rp re t a t i on  of he te rogony  on the  basis of na tu ra l  
selection, beginning wi th  WEISMA~N 4-~ and  LAIJTERBORN 7, 
unt i l  BAcclS, 9 app roached  the  p rob lem in t e rms  of 
popu la t ion  genetics.  This  app roach  al lowed COGNETTI ~o, n 
to  d e m o n s t r a t e  the  exis tence of d i f fe rent  genet ic  pools  in 
popu la t ion  of Aph ids  l iving under  d i f ferent  cl imatic  
condi t ions .  

Fol lowing these  results ,  we w a n t e d  to ver i fy  whe t h e r  in 
pa r thenogene t i c  lines of Rot i fers  var iab i l i ty  is due to 
env i ronmen ta l  fac tors  only, or is due to  the  d i f ferent  

Fig. 1. Length of mastax (m). 

reac t ion  norms  which  are shown by  d i f ferent  geno types  
wi th in  progenies,  which  unt i l  now are general ly  consid-  
ered as genet ical ly  homogeneous .  

In  order  to d i sc r imina te  env i ronmen ta l  f rom genet ic  
componen t s  of var iabi l i ty ,  selection expe r imen t s  have  
been  carried out  wi th in  pa r thenogene t i c  lines, following 
the  classic scheme for the  s t u d y  of hered i tab i l i ty .  

Asplanchna sieboldi (Leydig), was collected in Lago 
Sirio (Ivrea, I ta ly)  in Sep t ember  1972 and  mass  cul tures 
were kept ,  fol lowing the  m e t h o d  descr ibed by  BIRKY 12, 
using Paramecium aurelia and  green unicellular algae 
(06cystis sp.) as food. Dif ferent  pa r thenogene t i c  lines 
were ob ta ined  f rom single res t ing  eggs, which  were t a k e n  
f rom such mass  cul tures  and  t h e y  were  kep t  under  
control led and co n s t an t  env i ronmen ta l  condi t ions ,  unt i l  
t h e y  showed a cer ta in  degree of var iabi l i ty .  The experi-  
men t s  s t a r t ed  wi th  5th generat ion,  when  selected pa ren t s  
were isolated and  the  analysis  of the i r  offspr ing carr ied on. 
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Results of selection experiments in parthenogenetic lines of As- 
planchna sieboldi (Leydig) 

Line h 2 n t P 

i a 0.97 79 3.60 ~ 0.01 
2a 0.86 38 2.23 ~ 0.05 
2b 1 38 2.37 < 0.05 
3a 0.81 81 3.10 < 0.01 
3b 0.83 79 2.12 < 0.05 


