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Male CBA mice  were  t r ea t ed  with thiophosphamide (6 mg/kg)  and c r o s s e d w i t h  A/He, C57BL/6,  C 57BL/Mib 
and fidget f emales .  The min ima l  dominant  lethal  mutat ion r a t e  was r eco rded  in the progeny 
of the C57BL/Mib f ema les .  It is suggested that  the m o s t  ac t ive  r e p a i r  of p remuta t ion  injuries  
takes place in the ova of f emales  of this line. 
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Cer ta in  types of c h r o m o s o m a l  abe r ra t ions  induced by mutagens in sex cel ls  a r e  one of the chief causes  
of death of developing e m b r y o s ,  i .e. ,  they a r e  manifes ted  as dominant  lethal  mutat ions (DLM). When matu re  
s p e r m a t o z o a  a r e  t rea ted  with mutagens ,  p r i m a r y  injur ies  to the c h r o m o s o m e s  a r e  not rea l i zed  as c h r o m o s o -  
mal  mutat ions until fe r t i l iza t ion  and the f i r s t  c leavage  divis ions.  Repa i r  p r o c e s s e s  can be c lassed  among p r o -  
c e s s e s  which influence r ea l i za t i on  of p r i m a r y  in jur ies  to DNA and c h r o m o s o m e s .  By con t r a s t  with male  sex 
ce l l s ,  in which r e p a i r  has been observed in the ea r ly  s tages  of development  but is absent  in ma tu re  s p e r m a t -  
ozoa 18, 9, 12], r e p a i r  in ova takes place  at  al l  s tages  of development  [5]. 

P robab ly  the ovum can r e p a i r  not only its own DNA, but a l so  DNA of the spe rmatozoon  t rea ted  with muta -  
gen before  fer t i l iza t ion.  This hypothesis  has been conf i rmed by some  indi rec t  data [2, 6, 7, 10]. A genetic 
analys is  of fac tors  control l ing m a t e r n a l  r e p a i r  has r ecen t ly  been under taken in lines of Drosophi la  defect ive 
for  this p roces s  [6]. So far  v e r y  few such invest igat ions have  been c a r r i e d  out on mice.  Some w o r k e r s ,  having 
c ro s sed  mice ,  have  a s s e s s e d  the r a t e  of DLM induced in spe rma t id s  [2], r a t h e r  than in ma tu re  spe rma tozoa .  
However ,  par t i a l  r e p a i r  of DNA injur ies  can take p lace  in spe rma t ids  [8], and this makes  in te rpre ta t ion  of the 
r e su l t s  of such exper imen t s  difficult.  

The object  of this invest igat ion was to a s s e s s  the r e p a i r  act iv i ty  of the ova of mice  of di f ferent  l ines.  
Frequenc ies  of DLM induced by thiophosphamide during c ros s ing  of male  mice  of the t e s t e r  line t rea ted  with 
this compound and intact  f em a l e s  s e rved  as an evaluat ion c r i t e r ion .  Only those DLM induced in ma tu re  s p e r -  
ma tozoa  were  recorded .  By ca r ry i ng  out expe r imen t s  under t h e s e  conditions the influence of r e p a i r  p r o c e s s e s  
taking place in the ma le  sex cel ls  is reduced  to a min imum.  

E X P E R I M E N T A L  M E T H O D  

Mice aged 2-3 months were  used as the exper imen ta l  an imals :  CBA males ,  supplied by the nstolbovaya ~ 
n u r s e r y ,  and sexual ly  ma tu re  v i rg in  f emales  of the C57BL/6 ( 'S to lbovaya  ~ nurse ry ) ,  A /He ,  C57BL/Mib,  and 
fidget l ines,  r e a r e d  in the animal  house of the Inst i tute  of Medical Genet ics ,  Academy of Medical Sciences of 
the USSR. The fidget mice  were  obtained f rom J a c k s o n ' s  l abora to ry ,  where  they were  c ro s sed  5 t imes  in suc-  
ces s ion  with the inbred line BALB/c,  and in the USSR they were  c ro s sed  many t imes  in success ion  with 
C57BL/Mib mice ,  as a r e s u l t  of which they became  black in color  and acquired  pigmented eyes .  In mice  
homozygous for the f idget  mutation,  developmenta l  defects  of the eye,  inner ea r ,  c e r e b e l l a r  cor tex ,  etc. ,  were  
observed  [1]. 

Thiophosphamide,  in a dose  of 6 mg /kg  (this dose was chosen af ter  p r e l i m i n a r y  exper iments  using a 
s e r i e s  of doses) ,  was injected in t raper i tonea l ly  into the ma les  in Hanks '  solution, af ter  which each male  was 
mated for  1 week with two females  of one or other line. The f emales  were  examined 10-12 days a f te r  r e m o v a l  
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TABLE 1. Number of Implantation Sites and Living Embryos  of Female  Mice of Different 
Lines when Crossed with CBA Males Treated with Thiosphosphamide 

Line of t 
females Group [ n m N ~ •  Sm -# +_ S~ v 6 total a p.i 

A/He Control 39 366 315 9,384-4-0,32 8,07+0,30 
Experiment 26 161 85 6 ,23+0,44 3,27+_0,40 0,60 0,39 

C57BL/6 Control 34 261 232 7,67_0,29 6,82_0,28 
Experiment 31 168 84 5,424-0,45 2,70_~.0,33 0,61 0,44 

C57BL/Mib Control 24 199 180 8,294-0,29 I 7,414-0,31 
I 

Experiment 29 185 I23 6,37___0,49 4,42~_t.0,46 0,44 0,27 

I 

t:idget 14 102 90 6,424-0,4[ 
42 24 2,674-0,31 0,59 0,36 

Control 
Experiment 

7,284-0,44 
4,674-0,52 

f rom the males.  The number of implantation sites and the number of dying and living embryos were de ter -  
mined. Corpora  lutea of pregnancy were not counted because visual determination of this pa ramete r  in mice 
is insufficiently accura te  [3, 4]. 

The frequency of induced DLM was estimated as the total induced embryonic morta l i ty  (I~otal) and the 
induced postimplantation morta l i ty  of the embryos  (Ip.i.). These indices were calculated by the following equa- 
tions [11] : 

Ne/ ne Ne /me 
/total= -- Nc--7~; Ip.i = l--~ctm----c, 

where  N e and N e a re  the number of tiving embryos ;  m e and m e the number of implantation s i tes ,  and n e and 
n c the number of pregnant  females in the experimentaI  and control  groups respect ively .  

E X P E R I M E N T A L  R E S U L T S  

Data on the number of implantation sites and living embryos of females of different lines after  mating 
with CBA males ,  t reated or untreated with thiophosphamide, are  given in Table 1. Results of calculation of the 
induced total and postimplantation morta l i ty  of the embryos  a re  also given in the same table. 

It will be c lear  f rom Table 1 that the induced total embryonic morta l i ty  was pract ica l ly  the same in 
females of A/He and C57BL/6 lines. The females of these lines differed only in the induced postimplantation 
morta l i ty  of the embryos .  The level of induced total and postimplantation embryonic mor ta l i ty  of C57BL/Mib 
mice was significantly lower than in mice of the f i r s t  two lines. 

It was also interest ing to examine the resu l t s  obtained with mutant fidget mice,  although, because of the 
smal l  number of these animals ,  they can only be regarded  as pre l iminary.  

As Table 1 shows, the induced total embryonic  morta l i ty  after c ross ing  CBA males treated with thiophos- 
phamide and fidget females was higher than when the same males were c rossed  with C57BL/Mib females ,  
namely 0.59, i.e., close to the level of morta l i ty  in A/He and C57BL/6 mice.  This suggests that the fidget muta-  
tion, re la t ive  to which the mice of this line a re  known to differ f rom C57BL/Mib mice,  a f fec ts  not only the 
formation of developmental  defects [1], but also induced embryonic mortal i ty.  

Differences in the frequency of DLM induced by thiophosphamide in mature  spermatozoa  of CBA males ,  
observed after  c ross ing  with females of different lines, could indicate that injuries to chromosomes  of spe r -  
matozoa a re  real ized as aberra t ions  with different f requency depending on the genotypic features of the ova in 
the females.  Assuming  that the real izat ion of premutat ion injuries of spermatozoa  as chromosomal  mutations 
is influenced by DNA and ch romosome  repa i r  p rocesses  taking place in the mouse ovum, it can be concluded 
f rom the resul ts  now obtained that among the lines of mice studied those of line C57BL/Mib are  distinguished 
by the highest act ivi ty of these p roces ses .  

The author is grateful  to P ro fes so r  V. i. Ivanov for discussing the resul ts  and for valuable comments .  
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P R O T E I N S  OF T H E  R E T I N A  AND I T S  P I G M E N T E D  E P I T H E L I U M  

iN H E R E D I T A R Y  D E G E N E R A T I O N  O F  T H E  R E T I N A  

I.  A .  O s t a p e n k o  a n d  G. G. C h u s o v a  UDC 617.735-007.23-008.939.6-092.9 

The assor tments  of wate r - so lub le  and membrane  proteins of the re t ina  and its pigmented epi- 
thelium in Campbell  (albino) ra t s  with he red i t a ry  degenerat ion of the re t ina  and in healthy 
Wistar ra t s  were  studied by e lec t rophores i s  in po lyacry lamide  gel. Ea r ly  changes were  shown 
to be detectable in the a s so r tmen t  of re t ina l  proteins of the diseased animals ;  the f i r s t  p ro-  
teins to undergo changes were  found to be nei ther  cycl ic  nucleotide phosphodies terase  nor 
opsin. Changes in the se t  of proteins of the pigmented epithelium were  observed much la ter .  

KEY WORDS: re t ina l  protein;  proteins of the pigmented epithelium; he red i t a ry  degenerat ion 
of the re t ina .  

The location of the p r imary  lesion in the eye - whether in the re t ina  or pigmented epithelium (PE) - in 
he red i t a ry  degenerat ion of the re t ina  is a problem that is still  unsolved [4, 10, 12]. 

It was accordingly  decided to compare  changes in the protein composi t ion of the re t ina  and the pigmented 
epithel ium in re la t ive ly  ear ly  stages of the disease .  In the p resen t  investigation the assor tments  of wa te r -  
soluble and membrane  proteins of the re t ina  and PE in Campbell  r a t s  with he red i t a ry  degenerat ion of the 
re t ina  and in healthy Wistar  ra t s  at different  periods of postnatal  life were  studied by e lec t rophores i s .  

E X P E R I M E N T A L  M E T H O D  

Elec t rophores i s  of the proteins in ac ry lamide  gel was ca r r i ed  out by the methods in [1, 6, 11], using the 
supernatant  as the f rac t ion of water -so luble  proteins and the r e s idue  obtained af ter  centr i fugat ion of a homog- 
enate of the re t ina  or PE at 13,000g for 15 rain as membrane  proteins.  Cyclic GMP phosphodies terase  (PDE) 
in the gets af ter  e l ec t rophores i s  was identified by the method in [7]. Opsin was identified by e tec t rophores i s  Of 
the membrane  prote ins  of the outer segments  of the rods  (OSR) of a r a t ,  which were  isolated in the same way 
as bovine OSR [Z]. Prote in  was determined by Lowry ' s  method [9) ; prote in  in the res idue  was calculated as 
the di f ference between prote in  of the homogenate  and of the supernatant .  
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iny, Vol. 89, No. 2, pp. 211-213, Februa ry ,  1980. Original a r t i c le  submitted Apri l  9, 1979. 

198 0007-4888/80/~902-0198 $07.50 �9 1980 Plenum Publishing Corporat ion 


