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The analogy reported between the diabetes of BB rats 
and type I human diabetes allows one to predict that 
similar perturbations might exist in human diabetic liv- 
ers. 
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Summary. Colcemid was administered to gestational day 13 female mice to test effects on homologue pairing, synapsis 
and recombination of fetal oogenesis. Pairing abnormalities were detected in pachytene oocytes by light and electron 
microscopy examination of bivalents and synaptonemal complexes. Reduction of total chiasmata per treated 
diplotene oocyte (22.74) compared to controls (31.07) was found. 
Key words. Colcemid; meiosis; recombination; oogenesis; nondisjunction. 

The organization of events responsible for the accurate 
pairing of homologous chromosomes and the molecular 
mechanisms of genetic recombination, particularly in 
mammals, is not fully understood 1. Levan in 1939 2, re- 
ported that colchicine disrupted prophase in Allium and 
affected crossing over by mechanisms which appeared to 
be distinct from the well established microtubule inhibi- 
tory effects. Subsequent studies attempted to separate 
out effects on spatial pairing, synapsis and recombina- 
tion 3, 4. Loidl 5 has recently reported delay or prevention 
of synapsis at leptotene and defective pairing initiation at 
zygotene in colchicine-treated Allium ursinium. Studies 
with the paehytene synaptonemal complexes of mouse 
oocytes and spermatocytes from inversion heterozygotes 
have suggested that vinblastine and nocodazole, two col- 
chicine-like compounds, revealed specific autosomal and 
sex bivalent pairing abnormalities 6. Khawaja and Ellis 7 
have also described a colchicine-induced heritable double 
recessive desynaptic mutation of Lathyrus. The pres- 
ent experiments examined effects of demecolcine on 
pachytene chromomere maps and synaptonemal com- 
plexes and diplotene chiasmata frequency in mouse 
oocytes as measures of perturbation of pairing and re- 
combination during early oogenesis. 

Materials and methods. Dated gestations were obtained 
in female Swiss mice (CAMM) by mating proestrous 
2-4-month-old females with 4-month-old males of 
known fertility. Day of vaginal plug was designated 
day 0 of gestation. Demecolcine (Colcemid, Sigma) was 
injected as a single dose of 0.2 pg/g of b. wt i.p. to groups 
of 3 mothers on gestational day 13 when preleptotene 
oocytes are maximal 8. Animals were sacrificed on day 17 
for examination of pachytene and diplotene oocytes. Fif- 
teen controls were injected with an equal volume of dilu- 
ent. Sixteen treated pregnant females provided 89 female 
feti and 178 fetal ovaries were immediately dissected into 
balanced salt solution. Control females yielded 74 feti 
and 148 ovaries by the same method. Each ovary was 
divided into three portions for preparation of oocytes for 
cytogenetic examination and microscopy of synaptone- 
mal complexes. Pachytene oocyte chromomere maps 
were prepared by the method of Jagiello and Fang 9, and 
diplotene oocyte chromomere patterns by the method of 
Jagiello and Fang 1~ Final identification of pachytene 
and diplotene bivalents was made by visualizing each 
bivalent of each cell with a 100X Planapo light and phase 
objective and simultaneously observing the drawings and 
photomicrographs (fig. 1 a, b). Chiasmata were identified 
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Figure 1. Cytogenetic preparations of treated oocytes: a Pachytene 
oocyte with multiple unpaired regions (arrows) x ll00; b Diplotene 
oocyte with four univalents (arrows), chiasmata (arrow heads) x 1200. 
c Synaptonemal complexes (light microscopy): Multiple unpaired regions 
x1100. 

Figure 2. Synaptonemal complexes (electron microscopy) of treated 
oocytes: a.Multiple pairing failure (arrows) x2600; b Four unpaired 
single elements (arrows) x 1400; c Normal (open arrow) and single ele- 
ment (arrow) x 1000. 

on diplotene bivalents of oocytes using a 100X Planapo 
lens and a Zeiss VG-9 green or an interference green filter 
(fig. 1 b). The method of Sung and Jagiello ~ 1 was used to 
prepare pachytene oocytes for light (fig. 1 c) and electron 
microscopy of synaptonemal complexes (fig. 2a-c) .  
Modification of the method of Baker and Franchi tz for 
obtaining thin section standard electron micrographs of 
meiotic oocytes was used and nuclear stages were identi- 
fied using the criteria of Hertig and Barton 13. A second 
series of experiments was done to test for a dose response 
effect on diplotene chiasmata number using a concentra- 
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tion of 0.2-1.0 gg of Colcemid/g maternal body weight 
in the protocol noted above. Scoring of coded prepara- 
tions for all experiments was done by two observers. 
Results and discussion. The litter size (12-14) and sex 
ratio (1:1.5) of treated animals was not different from 
controls. No gross phenotypic abnormalities were seen in 
treated feti. 
202 complete pachytene oocyte chromomere maps from 
control ovaries were identical with previously published 
data 9. 252 complete pachytene oocytes from treated feti 
were analyzed for chromomere patterns and pairing of 
bivalents. The major and minor chromomere patterns 
were not altered as compared with the control pachytene 
map. Of  the treated oocytes 44 % showed abnormal biva- 
lent pairing patterns which varied from a single unpaired 
region on one or many bivalents to multiple unpaired 
regions on many bivalents (fig. 1 a). 56 % were normal. 
Total failure of pairing was observed in an occasional 
oocyte. 
Light microscopic examination of whole mount spreads 
of synaptonemal complexes of 209 treated cells revealed 
48 % normal oocytes, 14 % with interstitial unpaired lat- 
eral elements, 7% with terminal unpaired lateral ele- 
ments, and 31% with multiple pairing failures in register 
(fig. 1 c). Synaptonemal complexes from 107 control cells 
prepared by the identical method contained these alter- 
ations in < 1% as seen in a previously published 
study 11 
Electron microscopic examination of whole mount 
synaptonemal complexes of 122 treated oocytes showed 
multiple pairing failures in several bivalents of a nucleus 
(fig. 2 a), fragmented complexes without visible elemental 
structures and cells with unpaired single synaptonemal 
complex elements (fig. 2 b, c). These findings were seen in 
4 of 82 untreated oocytes at day 17 of gestation, a figure 
similar to previous data~l Transmission electron mi- 
croscopy of thin sections from 12 oocytes demonstrated 
absence of the central element in unpaired treated 
oocytes, but normal attachment plaques were found at 
the nuclear membrane (data not shown). 
Analysis of the total chiasma number in diplotene 
oocytes indicated that the disruption of pairing and 
synaptonemal complex formation noted at pachytene 
had apparently interfered with recombination as repre- 
sented by diplotene chiasma frequencies. In 109 treated 
diplotene oocytes, all with normal chromomere maps, an 
average of 22.74 chiasmata per genome were found as 
compared with 31.07 per genome in the control oocytes. 
This difference was significant at the p < 0.00i le,ml 

Dose (~g/g b. wt) Diplotene oocytes (n) Chiasmata (mean/cell) 

0.0 57 29.75 
0.2 73 24,70 
0.4 54 25.39 
0.6 123 24.97 
0.8 59 22.80 
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(t-test), In addition, occasional achiasmate bivalents and 
univalents were found at diplotene (fig. 1 b). 
The table presents the diplotene chiasma counts obtained 
from the second series in which the pregnant mouse 
was treated with 0-0.8 ~tg/g b. wt of Colcemid. It can be 
seen that while a significant reduction of chiasmata 
(p < 0.001) was induced in fetal diplotene oocytes at all 
doses tested, no dose response was achieved in the range 
0.2-0.8. A dose of I gg/g b, wt was toxic to oogenesis. 
The present data obtained by treating gestational day 13 
mouse fetal ovaries address possible sequelae from af- 
fected preleptotene oocytes. The results closely parallel 
findings of  Shepard in colchicine-treated L. speciosum x4 
ofpachytene univalents, pairing gaps, and synaptonemal 
complexes with lateral elements and absent central ele- 
ments. These authors reported a reduced diplotene chias- 
ma frequency as did Puertas et al. ~ 5 who Studied premei- 
otically-treated SecaIe cereale. The chiasmata response in 
mouse oocytes to increments of Colcemid was consonant 
with a threshold effect on multiple recombinant sites 
rather than a true dose response of a population of sus- 
ceptible sites. Identification of treated bivalents which 
are consistently unpaired in a non-random fashion may 
shed some light on the question of mechanisms of Col- 
cemid action on chiasma formation and be found to 
relate to the findings of Toledo 4 that larger chromo- 

somes resist total pairing disruption. The mechanism of 
Colcemid action on pairing and sequelae in mouse oogen- 
esis and other species remains unknown and provocative. 
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Effects of  ethanol and acetaldehyde on cultured pre-implantation mouse embryos 
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Summary. Pre-implantation 2-cell stage mouse embryos, obtained from superovulated CF-1 mice, were exposed to 
ethanol and acetaldehyde through the culture medium for 60 min followed by a 105-h incubation period. Control and 
ethanol exposed embryos survived equally well in ethanol concentrations as high as 800 rag/100 ml medium and 
acetaldehyde levels up to 10 mg/100 ml medium. 
Key words. Fetal alcohol syndrome; ethanol; acetaldehyde; pre-implantation mouse embryos. 

Fetal alcohol syndrome (FAS) is a pattern of altered 
morphogenesis and function in infants born in chronic 
alcoholic mothers ~. Numerous investigators have been 
able to demonstrate FAS-related effects in post-implan- 
tation rodent embryos exposed to ethanol both in vivo 
and in vitro 2, 3. The role of acetaldehyde, ethanol's pri- 
mary metabolite, in producing the teratogenic effects 
seen in FAS is still under study. O'Shea and Kaufman 4' 5 
have found in their work with mice that acetaldehyde 
appears to parallel ethanol in its teratogenic effects on 
the growing post-implantation embryo. This work has 
been disputed by other workers. Blakely and Scott 6 
failed to find acetaldehyde extremely teratogenic to post- 

implantation mouse embryos. They propose this conflict 
in results may be due to the different mouse strains used. 
Priscott 7 reported that rat fetuses in vitro were only 
affected at concentrations of 800 gM acetaldehyde, 
which he considers unrealistically high. 
To date, almost all work using the rodent model has been 
performed on post-implantation (7-day-old or older) em- 
bryos. Little is known about the possible effects ethanol 
and acetaldehyde may have on pre-implantation em- 
bryos. Pennington et al. 8 found that a single dose of 
ethanol, 8 h after conception, suppressed growth in the 
pre-implantation embryos in vivo. Though this work is 
the first to recognize the effects of ethanol in the pre-im- 


