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c h e m i s c h e  LeberverS .nderungen  9-15. D u r c h  wiederhol te  
A p p l i k a t i o n  de r  h e p a t o t o x i s c h e n  S u b s t a n z  k o n n t e  bei 
e ine r  G r u p p e  yon  T ie ren  eine exper imente l l e  Leber-  
c i r rhose  h e r v o r g e r u f e n  werdenlg,~L Es  interessier te ,  ob  
eine l a n g d a u e r n d e  CCl4-Zufuhr u n d  vor  al lem ob  die ex- 
pe r imen t e l l e  Leberc i r rhose  se lbs t  zu morpholog ischen  
V e r / i n d e r u n g e n  de r  M a g e n s c h l e i m h a u t  f i ihren werde.  

Alaterial und Methode. W i r  ben t i t z t en  H u n d e  mi t  e inem 
K 6 r p e r g e w i c h t  v o n  10-25 kg ohne  Berf icks icht igung des 
Rasse-  u n d  Geseh lech t sun te r sch iedes .  Die Tiere b e k a m e n  
Mischkost .  Vor  V e r s u c h s b e g i n n  wurde  bei allen Tieren 
eine l apa roskop i sche  U n t e r s u c h u n g  sowie eine his tolo-  
gische U n t e r s u c h u n g  des L e b e r p u n k t a t e s  nebs t  einigen 
b i o c h e m i s c h e n  U n t e r s u c h u n g e n  des Serums vorgenom-  
men .  

Die H u n d e  w u r d e n  in 3 G r u p p e n  e ingete i l t :  Gruppe  I 
e rh ie l t  s chon  vo r  V e r s u c h s b e g i n n  wiederho l t  CCI 4. Bei 
d iesen  T ie ren  s t e l l t en  wi t  schon  vor  dem eigent l ichen 
Ve r such  eine diffuse F ib rose  bzw. Leberc i r rhose  lest. 
G r u p p e  I I  u n d  I I I  u m f a s s t e n  gesunde i n t a k t e  Hunde .  
G r u p p e  I u n d  I I  wurde  5 M o n a t e  lang jeden  4. Tag  0,3 ml 
CC14/kg K 6 r p e r g e w i c h t  ve rab re i ch t .  Die Gruppe  I I I  war  
K o n t r o l l g r u p p e  und  erh ie l t  Oliven61 in der  gleichen Weise 
wie das  CC1 a bei  den  Versuchs t i e ren .  Nach  Abschluss  des 

Versuches  w u r d e n  bei a l len T ie ren  h is to logische  U n t e r -  
s n c h u n g e n  des  L e b e r p u n k t a t e s  u n d  d e r  Magensch le im-  
hau t ,  die d u r c h  Asp i r a t i onsb iops i e  g e w o n n e n  wurde,  w~r- 
genommen .  

Ergebnisse. His to logische  U n t e r s u c h u n g e n  de r  L e b e r :  
Ver suchsg ruppe  I : Diffuse F ibrose  u n d  ve re inze l t e  Pseudo-  
]~ppchen,  lokale bis zonale,  g ross t r6pf ige  S t ea tose  u n d  
Bi tdung  w m  Bal lonzel len.  G r u p p e  I I :  Cen t roaz in6se  
Nekrose  im S t a d i u m  d e r  Resorp t ion ,  g ross t r6pf ige  Stea-  
tose mi t  B i ldung  v o n  Bal lonzel len,  e inige Tiere  m i t  fokaler  
oder  di f fuser  Fibrose.  G r u p p e  I I I :  B e f u n d e  des Leber -  
p u n k t a t e s  ohne  wesent l iche  Verg.nderungen.  

His tologische U n t e r s u c h u n g e n  de r  M a g e n s c h l e i m h a u t :  
In  den  P r a p a r a t e n  aus  de r  Asp i r a t i onsb iops i e  der  Magen-  
s c h l e i m h a u t  f a n d e n  s ich weder  bei  den  V e r s u c h t s t i e r e n  
noch  bei den  Kon t ro l l en  wesent l iche  Ver~inderungen  
(Figur).  Even tue l l e  d i skre te re  Ve r / i nde rungen  d e r  Magen-  
s ch l e imhau t  waren  n ich t  auszuschl iessen.  

Summary. L o n g - t e r m  a d m i n i s t r a t i o n  of t e t r ach lo ro -  
m e t h a n e  led to cirrhosis  of the  l iver  in dogs. Ne i the r  a 
repea ted  a d m i n i s t r a t i o n  of the  h e p a t o t o x i c  s u b s t a n c e  nor  
c i r rhot ic  changes  of the  l iver  led to changes  of t h e  gas t r i c  
mucosa. The  histological  p ic tu re  of the  gas t r ic  m u c o s a  
was the  same in dogs w i th  l iver  c i r rhosis  as in h e a l t h y  
animals .  

Normale Struktur der Magenschleimhaut (HE, Vergr. 1:400). 
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'Supernumerary'  or 'Degenerated' Chromo- 
somes  (?) i n  a Chromosomally Aberrant 

Cryptosacei Grasshopper, 
T r i s t r i a  p u l v i n a t a  U v a r o v  

I t  was  r e p o r t e d  ear l ier  1 t h a t  the  spe rma togon ia l  chro- 
m o s o m e  n u m b e r  of T. pulvinata was 21, while  the  Crypto-  
sacci  g roup  of g ra s shopper s  to  which  i t  belongs  have  in 
ma les  2n = 23 c h r o m o s o m e s  as t he  charac te r i s t i c  num-  

ber  2. On compar i son  b e t w een  t h e  c a r y o t y p e s  ot T. 
pulvinata and  some o t h e r  species of the  s ame  sub - f ami ly  
Ca t an t o p i n ae  of Cryptosacci ,  t he  p rev ious  worker  x re- 
por ted  t h a t  the  reason for the  dev i a t i on  f rom 23 to 21 

1 M. K. DUTT, Proc. Zool. Soe. Bengal 1, 49 (1948). 
z M. J. D, WatrE, Animal Cytology and Evolution, Ed. 11 (The 

University Press, Cambridge 1954). 



140 Br~ves communications - Kurze Mitteilungen EXPERIENTIA XXI]3 

chromosomes  in T. pulvinata was the  loss of t he  smallest  
pai r  of the  medium-s ized  autosomes.  The  d iscovery  of the  
spontaneous  occurrence of var iab le  n u m b e r  of ' super-  
n u m e r a r y '  chromosomes  (for real  na tu re  v ide  infra) f rom 
a different  popula t ion  of T. pulvinata repor ted  hereunder  
would throw l ight  on the  probable  mode  of loss of t he  said 
pair  of chromosomes  toge the r  w i t h  the  ques t ion  of 'whe th-  
er all  the  chromosomes  of grasshoppers  ca r ry  ac t ive  genes 
requi red  for the  surv iva l  of the  species concerned ' .  

In  the  course of a cytological  su rvey  of the  locally 
avai lable  grasshoppers,  i t  was found t h a t  some  individuals  
of T. puIvinata were car ry ing  a single ' supe rnumera ry '  
chromosome.  In  such males,  dur ing  tt~e ear ly  p r i m a r y  
spe rma tocy te  prophase,  two  re la t ive ly  large, b u t  qu i te  
diss imilar  in size, pos i t ive ly  he te ropycno t i c  e lements  were 
observed.  A m o n g  these  two  he te ropycno t i c  bodies, the  
larger  one was found to  be t he  X-ch romosome  and the  
o ther  was the  ' s upe rnumera ry '  chromosome.  The  s ta ining 
behav iour  of the  ' supe rnumera ry '  ch romosome was more  
or  less s imilar  to t h a t  of the  sex chromosome,  i.e. both  of 
t h e m  had a s imilar  nucleic acid cycle in con t ras t  to  the  
regular  autosomes.  The  ' supe rnumera ry '  chromosome 
f rom la te  d ip lo tene  s tage  to  me taphase  I showed two 
d is t inc t  ch romat ids  a t t a ched  a t  the  cen t romere  like those  
of t he  X.  The  ' supe rnumera ry '  ch romosome  a t  ear ly  pri- 
m a r y  prophase  remained  v e r y  close to  the  X as if i t  were 
some c o m p o n e n t  of the  sex complex .  However ,  the  closer 
associat ion be tween  the  two  migh t  be due to some hetero-  
ch romat ic  a t t r ac t i on  a. The  ' supe rnumera ry '  ch romosome 
measured  abou t  half  the  size of the  sex chromosome.  A t  
me taphase  I, i t  a lways formed an accessory p la te  a t  one 
of the  poles. The  first spe rma tocy te  division was invar ia-  
b ly  reduct iona l  because i t  was m o v i n g  e i ther  towards  the  
sex chromosome side or  to the  other,  and the  second 
division was equat ional .  The  ' supe rnumera ry '  chromo-  
some was found nei ther  to lag behind a t  t he  equa to r  
dur ing the  first and second anaphase  divisions,  nor  did it  
undergo misdivision.  Thus,  four  types  of sperms resul ted 
for t he  presence of the  single ' supe rnumera ry '  chromo-  
somes, name ly :  (i) 10 autosomes  only;  (if) 10 au tosomes  
plus the  ' supe rnumera ry '  ch romosome;  (iii) 10 autosomes  
plus t he  X ;  and (iv) 10 autosomes,  the  X, and the  'super-  
numera ry ' .  

Since the  f requency  of individuals  wi th  one 'super-  
n u m e r a r y '  was high, the  su rvey  was e.xtended wi th  a v iew 
to ob ta in ing  individuals  w i th  more  t h a n  one ' super-  
n u m e r a r y '  ch romosome if the  ma t ing  was at  r a n d o m  in 
the  popula t ion .  However ,  up  t i l l  now no ind iv idua l  
ca r ry ing  more  t h a n  two ' supe rnumera ry '  chromosomes  
was encountered .  

The  spe rmatogon ia l  chromosome n u m b e r  in indiv iduals  
wi th  two ' supe rnumera ry '  chromosomes  was, l ike the  
charac ter i s t ic  ch romosome n u m b e r  of Cryptosacci ,  23. In  
these  individuals ,  at  p r ima ry  prophase  three  re la t ive ly  
large pos i t ive ly  he te ropycno t i c  e lements ,  one being the  X 
and  the  others  the  two ' supe rnumera ry '  chromosomes,  
were observed.  A t  d ip lo tene  s tage the  two ' supernumer-  
ary" chromosomes  were  mos t ly  no t  in pa i red  condit ion.  I n  
some instances,  however ,  t h e y  were  no t  only  associated 
b u t  also were  he ld  toge the r  b y  a t rue  ch iasma located 
somet imes  even  a t  t he  in te rs t i t i a l  region. A t  me taphase  I,  
in b iva len t  condi t ion  t h e y  were s i tua ted  along w i t h  o ther  
regular  b iva len t s ;  while  in t he  unassociated condi t ion  one 
was a t  each  pole, a r ranged  in a fashion l ike ' d i s t an t  con-  
juga t ion  '4. A t  anaphase  I,  whe the r  pa i red  or  not ,  t h e y  
m o v e d  to  t he  poles, i nva r i ab ly  one a t  each. The  first  divi-  
sion was reduct iona l  and  the  second divis ion was equa-  
t ional  for all  t he  chromosomes  inc luding the  ' supernumer-  
a ry '  ones. N o t  a single ins tance  of misdivis ion of  t he  

' supe rnumera ry '  chromosomes  was observed,  for which 
the  d i s t r ibu t ion  of chromosomes  a t  anaphases  was s t r ic t ly  
regular  like t h a t  of normal  species of grasshoppers w i th  23 
chromosomes.  Two types  of sperms only could be formed,  
name ly :  (i) 10 au tosomes  plus one ' s u p e r n u m e r a r y ' ;  and 
(if) 10 autosomes,  one ' supe rnumera ry ' ,  and  the  X-  
chromosome.  Thus  the possibi l i ty  of individuals  hav ing  
more t h a n  two  ' supe rnumera ry '  chromosomes  was re- 
s tr icted.  

The  present  findings would  lead to  t he  fol lowing con- 
clusions: (i) The  p r imi t ive  ca ryo type  of T. pulvinata 
typ ica l ly  consists of 23 chromosomes  like o the r  Crypto-  
sacci grasshoppers,  which by  the  g radua l  loss of one 
regular  medium-s ized  pa i r  of au tosomes  due to  he tero-  
ch romat i za t ion  had  reached 21 chromosomes .  The  two  
he te roehromat i c  chromosomes  described as ' supernumer -  
ary" chromosomes  f loat ing in the  p resen t  popula t ion  indi-  
ca ted  t h a t  21 chromosome n u m b e r  is under  w a y  of f ixa t ion  
f rom 23. (if) The  n u m b e r  of "supernumerary' chromosomes  
s t r ic t ly  l imi ted  to  two  would  fu r the r  suppor t  t h a t  t h e  two 
' supernumerar ies '  were once a regular  pa i r  of au tosomes  
which, for some unknown  reason,  had  lost  t he  power  of 
regular  pai r ing while  st i l l  ma in ta in ing  the  p rope r ty  of 
regular  d is junct ion  a t  anaphase,  as well as keeping the  
divis ional  sequences a t  first and  second division like o ther  
normal  chromosomes.  (iii) In  male  T. pulvinata, if  t he  
p r imi t ive  n u m b e r  is accepted  as 23, t he  two  pecul iar ly  
behav ing  au tosomes  des ignated  above  as ' supe rnumera ry '  
chromosomes  should be t t e r  be known as ' degenera t ing '  
chromosomes.  If  the  diploid n u m b e r  was 21, there  would  
be jus t i f ica t ion in des ignat ing  t h e m  as ' supe rnumera ry '  
chromosomes.  Fur ther ,  the  par t i cu la r  pair  possibly did 
no t  have  the  ac t ive  genes whose  loss would  h a v e  been 
de t r imen ta l  for the  species. (iv) The  present  f indings ap- 
peared to be in cont rad is t inc t ion  to WHITE'S ~ c la im t h a t  
a regular  m e m b e r  of the  chromosome complemen t  cannot  
be lost  w i thou t  some chromosomal  rear rangement .  How-  
ever,  there  is no posi t ive  proof  agains t  the  possibi l i ty  of 
a t ransference of the  ac t ive  genes to some funct iona l  
ch romosome through some rea r rangements  before the  
pair  become lost. F u r t h e r  studies are in progress and the  
detai led account  will be presented  elsewhere. 

Zusammen]assung. Die diploide Chromosomenzahl  in 
Spermatogonien  yon  Tristria pulvinata betr~igt 21 (XO). 
I n  einer na t t i f l ichen Popula t ion  wurden  MXnnchen mi t  
e inem oder  zwei ' f iberzlihligen'  Chromosomen gefunden.  
Es  wird des Verha l ten  dieser Chromosomen w/ihrend der  
Meiose geschi lder t  und die Auffassung ver t re ten ,  die Gut-  
t ung  Tr is t r ia  habe  wie andere  Fe ldheuschrecken  aus der  
Gruppe  der  Cryptosacci  23 Chromosomen  gehab t  und 
sekundAr ein Au tosomenpaa r  ver loren.  
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