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Abstract
The objective was to determine the prevalence of embryotoxicity in sera 

from 1129 women experiencing unexplained infertility (UI). A minimum of 15 two-
cell mouse embryos were incubated in the presence of 10% heat-inactivated 
serum obtained from women experiencing UI, and cultured for 72 hours. The 
frequency of atretic embryos was calculated and recorded as a percentage. The 
result was considered positive for embryotoxicity if the atretic embryos were 
12.0% or greater. Of the 1,129 sera tested, 44 (3.90%) were positive. The low 
prevalence of embryotoxicity in the sera of women experiencing UI does not 
appear to justify routine embryotoxicity testing of these patients.
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Introduction
Approximately 30% of infertile couples are considered to 

experience ‘unexplained infertility’ (UI) [1,2]. UI is inevitably a 
diagnosis by exclusion and is often made when no abnormalities of the 
female and male reproductive systems are identified. However, there 
may be several undetectable defects or factors such as the circulating 
embryo toxins present that might prevent conception. 

Prior reports have suggested the presence of circulating 
embryo toxins as a possible factor in women experiencing UI [3-
7]. However, embryotoxicity results in sera of women experiencing 
UI were inconsistent, controversial, or ambiguous at best, probably 
due to differences in the assay techniques, procedures, or patient 
selection [3,4]. Embryotoxicity assays were time consuming and cost 
prohibitive, and not readily available, which may explain why this 
condition was not verified as a factor in UI until now. 

Since the mouse embryo bioassay has been validated and 
established as a tool for identifying embryo toxins in human serum 
[3], to assess the true value of testing for embryotoxicity, the present 
retrospective study was undertaken to determine the overall prevalence 
of embryotoxicity in the sera of  1,129 women experiencing UI. 

Materials and Methods
Patient Sera

Serum obtained from 1,129 women experiencing UI was heat 
inactivated at 560C for 30 minutes and kept frozen at -200C in aliquots 
until used. Similarly treated fetal bovine serum was used as control 
sera, known to support mouse embryo growth. A serum sample from 
a patient known to inhibit mouse embryo growth served as a positive 
control for embryotoxicity in each assay. 

Embryotoxicity Assay

The mouse embryo bioassay has been validated and the result 
was considered positive for embryotoxicity if the quantity of atretic 
embryos were more than12.0% [3]. Briefly, the CB6F1/J Female 
mice, 2-4 months of age were super ovulated, mated, and sacrificed 3 
days later. Two-cell embryos obtained from the fallopian tubes were 
cultured for 72 hours in 1ml Ham’s F-10 medium supplemented with 
10 % (v/v) test or control sera in 5% CO2 at 370C. At least five embryos 
each and a total of 15 embryos from three different mice were 
incubated with every tested serum sample. The stage of the embryo 
development was evaluated and the result was considered positive for 
embryotoxicity if the atretic embryos were 12% or more.

Results
Forty-four of the 1,129 (3.90%) sera from UI, were positive for 

embryotoxicity while none of the controls known to support mouse 
embryo growth using fetal bovine serum were positive, and the serum 
sample from an individual known to inhibit mouse embryo growth 
always resulted in more than 12% atretic embryos.

Discussion
Embryotoxicity should inhibit embryo growth rather than embryo 

development, and therefore the percent of atretic embryos was used to 
establish embryotoxicity in our study. These results indicate that less 
than 4% of women with UI have circulating embryo toxins, which is 
less than what was previously reported [4-7]. 

We used a standardized assay protocol [3] and trained personnel 
performed the assays throughout the study period, excluding the 
variation due to interpersonal handling of the assay. Based on the 
results obtained, it is reasonable to conclude that embryotoxicity is 
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present in under 4% of women experiencing UI. Although newer 
biotoxicity assays using stem cell technology are being introduced [8], 
based on the results presented, it appears that the routine testing of 
sera of women experiencing UI is not warranted. However, in very 
select population of women experiencing UI, who have failed to 
respond to standard therapy and have exhausted all other diagnostic 
procedures and assays, it may be beneficial to test for embryotoxicity 
in their serum.
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