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af ter  t ransferr ing 4-day blastocysts to 8-day uteri. P resuma-  
bly this is a ref lect ion of  the smal ler  difference in the level 
o f  donor - rec ip ien t  asynchrony,  i.e. 3 as against  4 days 
respectively. However ,  the absence  of  any  implan ta t ions  
and  the fai lure to recover  any blastocysts f rom any o f  the 
recipients  w h e n  the interval  f rom h C G  to O D B  t r ea tmen t  
was 4 days indicates  tha t  this in terval  canno t  be ex tended  
m u c h  beyond  3 days. It m ay  be no t ed  that  some degenera te  
blastocysts were found  in all of  the control  females  at  
autopsy. 
A n  imp lan t a t i on  rate of  21% was recorded  f rom the t ransfer  
o f  4-day eggs to the uteri  of  day 8 recipients  hav ing  an  
interval  o f  2 days f rom h C G  to ODB.  This  result, which  is 
m u c h  lower than  that  (74%) recorded  by Beier et al. s, is 
p robab ly  due to the later  t ime relat ive to ovula t ion  o f  
adminis te r ing  ODB to the recipients  in  the present  study. It 
is concluded that  the level of  success f rom asynchronous  
egg transfer,  to e i ther  the oviducts  or uteri, is strictly re la ted 
to the interval  f rom ovula t ion  to exogenous  O D B  t r ea tmen t  
of  the recipient,  wi th  4 days mark ing  the l imit  of  any  
expecta t ion of  success using this technique .  
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Summary. The  effect of  var ious concent ra t ions  of  estradiol  on  in vitro fer t i l izat ion f requency was studied.  Fer t i l izat ion 
was s t imulated by 5 •  10 -9 M 17fl-estradiol bu t  not  by 5 •  10 -9 M 17a-estradiol .  At  5 •  10 6, 5 •  10 7, 5;< 10 .8 , and 
5 x  10 - t~ M 17fl-estradiol there was no difference in the fert i l izat ion f requency be tween  test and  control  samples.  It is 
suggested that  s t imula t ion  of  the acrosome react ion is ins t rumenta l  in increasing the fer t i l izat ion rate. 

L indah l  and  coworkers  have s tudied head- to -head  associa- were ob ta ined  f rom caudae ep id idymides  minced  in 1 ml 
t ion (HHA)  be tween  bovine  spermatozoa  and  have eluci- BMOC-2  (in vitro fert i l izat ion m e d i u m  4) and kept  for 2 h 
dated some mechan i sms  involved in its induc t ion  1,2. The  in an incuba tor  set at 37 ~ (the t empera tu re  of  all media)  
present  study concerns  a m e c h a n i s m  by which the H H A  is and  5% CO 2 in air  unti l  inseminat ion .  Superovula t ion  was 
elicited by hormones .  A l though  the H H A  is an expression of  induced  by i.p. injections of  10 IU P M S G  (Sigma) followed 
reactions under  artificial c i rcumstances  and  may have no by 10 IU H C G  48-52 h later. Between  13 and 16 h after  the 
biological s ignif icance per  se, some similari t ies with the inject ion Of H C G  the an imals  were sacrified and  the 
acrosome react ion can be discerned as regards the mechan-  Fa l lop ian  tubes were excised and pu t  into saline. F rom 
isms. In view of  these similarities, a s tudy was made  of  the 
possible role in prefert i l izat ion events of  17fl-estradiol, a 
h o r m o n e  which induces  H H A  and is present  in ova and 
their inves tments<  
Methods. All exper iments  were pe r fo rmed  with ma tu re  
C57 /b l  mice. One male  and  12 females  were used for 
4 experiments ,  each exper imen t  using the ova of  3 females  
divided be tween  control  and  test sample.  Spermatozoa  

each an imal  one tube, a l ternately  f rom the left or r ight  side, 
was taken to the control  pool, the o ther  to the test po01. 
W h e n  the oviducts had  been  collected they Were trans- 
ferred to 3 ml  B M O C - 2  where  the ampul lae  were punc- 
tured and  the egg clots extruded.  The  egg clots were then 
t ransferred into 1 ml B M O C - 2  (conta in ing  the re levant  test 
substance,  e.g. 17fl-estradiol) in a N u n c l o n  Mul t id i sh  and  
incuba ted  unti l  the addi t ion  of  50 gl sperm suspension.  The 

Effect on fertilization frequency of substances added to the in vitro fertilization medium 

Substance, concentration M No. of No. of Percent Significance of difference between test and 
experiments eggs fertilization + SD control samples 

~ p U ~ p 

Control 6 247 38.4 + 27.8 
17fl-estradiol, 5 x 10 6 266 42.6• 0.28 NS 15 NS 

Control 10 337 59.8 _+ 38.5 0.63 NS 42 NS 17fl-estradiol, 5 • 10 7 392 54.9_+ 38.8 

Control 7 147 49.0_+ 17.1 
17fl-estradiol, 5 • 10 -8 194 47.9_+ 28.1 0.09 NS 24 NS 

Control 11 195 49.0_+ 13.8 3.09 < 0.02 22 < 0.02 17fl-estradiol, 5 x 10 -9 208 67.4_+ 14.9 

Control 10 457 44.4 + 17.4 
0.48 NS 39 NS 17fl-estradiol, 5 • 10 -1~ 547 40.0_+ 22.6 

Control 6 208 32.3 _+ 13.3 
0.49 NS 14 NS 17a-estradiol, 5 • 10 -9 228 28.7+ 12.0 

Student's t-test; ** Mann-Whitney U-test NS, not significant. 
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sperm-egg-mixture,  containing 0.6-1.2 • 106 sperm/ml ,  was 
incubated for 4.5 h and then fixed with 2 ml Tt~rk's solution 
at 5 ~ over night. The ova were then stained with 0.5% 
lacmoid in 40% acetic acid, mounted  on slides and ex- 
amined for presence of  enlarged sperm head(s) or pronu- 
cleus(ei), indicating fertilization. The significance of  the 
difference in fertilization frequency between the control 
and the treated eggs was estimated with the t-test and the 
Mann-Whitney U-test. 
Results and discussion. It appears from the table that at 
5 •  .9 M 17fl-estradiol fertilization is stimulated, an 
effect not shown by 17(z-estradiol at the same level. Howev- 
er, no effect on fertilization frequency was exerted by 
17fl-estradiol at concentrations of  5 x  10 6, 5•  10 -7, 
5•  10 .8 and 5•  10 -10 M. 
Despite efforts to eliminate sources of  systematical error 
the number  of  ova was always greater in the test pool than 
in the control pool. This could possibly be explained by an 
unintentional inclination to choose the larger of  the 2 pools 
of  eggs to be used as the test pool. 
Earlier it has been reported s,6 that 10 -5 M 17fl-estradiol 
inhibits fertilization. The same authors found, too, that as 
the concentration was lowered to 10 6 M the inhibit ion was 
abolished, a finding which is in conformity with the present 
results. 
Since stimulation of  fertilization appears at 5 x  10 -9 M 
17/~-estradiol it may be assumed that at the higher concen- 
trations tested, the stimulating and the inhibiting effects 
balance each other to the degree that no significant change 
in fertilization frequency can be observed against the 
background of variation in the present data. 
As the concentration of  added steroid is lowered the 
relative contribution from the naturally-occurring estrogens 
increases. An estimate of  the latter is of  necessity uncertain, 
since several factors, e.g. rate of  synthesis may influence the 
result. It can, however, be said that if  endogenous estrogens 
are necessary for fertilization they should have a concentra- 
tion not very different from that at which exogenous 
17/]-estradiol stimulates fertilization. 
The stimulation is probably mediated by a structure-recog- 
nizing mechanism, since 5 x 10 9 M 17~-estradiol fails to 
influence the frequency of  fertilization. Furthermore,  bind- 
ing sites for which 17/?- but not 17a-estradiol compete  have 
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been demonstrated by Briggs 7 and these binding sites 
appear  to be located near to the plasma membrane  8. On the 
basis of  results reported by Szego 9, LindahP ~ suggested that 
H H A  induced by 17/?-estradiol involves activation of  aden- 
ylate cyclase. Indeed, Cheng and Boettcher 11 recently 
reported that 17fl-estradiol stimulates spermatozoal  adeny- 
late cyclase, an enzyme which is present immediate ly  inside 
the sperm head plasma membrane  12. The ability of  cAMP 
and catecholamines to induce H H A  also suggest the invol- 
vement  o f  adenylate cyclase; besides, the effect of  the latter 
is inhibited by adrenergic receptor blockers 13. The catechol- 
amines are, moreover ,  capable of  inducing the acrosome 
reaction 14 and, as pointed out by Lindahl  and Sj/Sblom 2, it 
is likely that H H A  and the acrosome reaction have reaction 
links in common.  Thus, it is possible that the increase in 
fertilization rate caused by 17fl-estradiol depends on the 
stimulation o f  certain steps in the acrosome reaction. 
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Summary. In Poecilia reticulata, a surface-living fish, the square mosaic changes into a row mosaic in the dark. 

Fernald ~ reports that he did not find any mosaic pattern 
changes in the retina of  Haplochromis burtoni during dark 
adaptation. He, therefore, questions my results on changes 
from square to row mosaic observed in the guppy Poecilia 
reticulata 2. Fernald  suggests that my findings were due to 
our method of  preparing the tissue, i.e. the separation of  
retina from pigment  epithelium. I would like to draw his 
attention to the 'Material  and methods '  section in our 
paper, where we refer to a previous publication 3 which 
describes in great detail the preparat ion of  the specimens 
from which our electronmicrographs (figs 2, A and B) were 
obtained. A reading of  the above-ment ioned publication 
would have made it clear that our electronmicrographs of  
light and dark adapted photoreceptors  were obtained from 

intact hemisected eye-cups, fixed immediate ly  after sacri- 
fice of  the fish, and that neither Ca-free Ringer nor 
removal of  pigment epithelium was involved. Moreover,  I 
would like to stress that the figures shown in my publica- 
tion 2 were taken at the level of  the inner segment (ellip- 
soid), and not  outer segment, as Ferna ld  states. We have 
since shown that the rotation of  the inner segments of  twin 
cones during re t inomotor  activity develops already in the 
guppy embryo and is established in the neonate. Therefore,  
at the onset of  vision the change from square to row pattern 
in the dark is already present as an intrinsic property of  the 
retina 4, 5. 
Fernald is correct when he states that the preparation of  
isolating the retina in Ca-free Ringer  solution greatly 


