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Evidence of transforming growth factor B-2 production in culture media by human 
embryos  
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Objective: The biological, biochemical, and metabolic properties of pre-implantation 
embryos are not well understood. Recently, many growth factors have been implicated in 
folliculogenesis. Whether this involvement extends to the ex vivo life is not yet 
established. TGF-β family is a known cell-to-cell communication molecule. We have 
shown that TGF-β1 is produced by human embryos in vitro. The objective of this study 
was to characterize and examine the relationship of early human embryonic development 
parameters with day 1 culture media TGF-β2 levels. Design: Prospective study Materials 
and Methods: Patients undergoing in vitro fertilization (IVF; 13 with intracytoplasmic 
sperm injection (ICSI) and 18 without ICSI in 31 cycles) were included. Fertilization and 
early culture were performed in HTF with 5% serum substitute supplement. D-1 TGF β2 
levels in the central well (sample) and the outer well (control) of each embryo culture 
dish were measured. Fertilization rate and embryo quality parameters (day 3 and day 5) 
were recorded for each cycle. Patients were comparable regarding age, parity, and 
demographic features. Results: Day-1 TGF-β2 level was significantly higher in sample 
media 57.0 (13.6, 99.0) pg/mL compared to the controls 0.8 (0.0, 18.9) pg/mL (P=0.008). 
The median and interquartile range of D-1 TGF-β 2 was 72.7 (38.7, 120.7) pg/mL in 
conventional IVF cycles. This level was comparable to that in ICSI cycles 72.9 (1.6, 
80.5) pg/mL. There was a positive correlation between the levels of D-1 TGF-β 2 and 
fertilization rate and negative correlation with low fragmantation in the conventional IVF 
embryos (Table). D-1 TGF-β 2 levels were not related to pregnancy rate in conventional 
IVF and ICSI cycles. No relationship was seen between the levels of D-1 TGF-β 2 and in 
vitro growth parameters in ICSI cycles. Conclusion: TGF-β2 is produced by human 
embryos as early as day 1. This is most probably a product of the cumulus cell mass as 
well as early embryos.The fact that there is a correlation with fertilization in the 
conventional IVF only implies that it may have a minor role in oocyte sperm 
communication. Identifying the exact effects of that growth factor in early embryonic 
development requires further assessment. Support: None 
Relationship of Day 1 TGF-B2 and the main outcome measures of IVF and ICSI cycles 



 IVF ICSI 

Outcome Direction of 
association1 

P-
value2 

Direction of 
association1 

P-
value2 

Fertilization rate + 0.009 + 0.11 
High (>7) day 3 cell 
number rate + 0.62 - 0.17 

Low (<10%) 
fragmentation rate - 0.041 - 0.26 

Blastocyst rate - 0.16 - 0.45 
Implantation rate - 0.95 + 0.47 
Clinical pregnancy + 0.51† + 0.41 
1‘+’ indicates better outcome associated with higher day 1 TGF-B2; ‘-‘ indicates better 
outcome associated with lower day 1 TGF-B2. 
2Logistic regression, unless noted. 
†Wilcoxon rank-sum test. 
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