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Introduction: 

of a patient who had her embryos’ culture media analyzed in order to determine the pyruvate and lactate concentration, in addition to 
morphologic criteria.
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out their metabolic activity, seeing that embryo viability and implantation potential are closely related to the embryos’ metabolism 
[2]. Since the morphological score gives us little information on embryo quality, it is common to see embryos with excellent scores 

and metabolic criteria to select embryos.

Assisted Reproduction (AR) is an area of knowledge that has constantly developed over the years. Nevertheless, the success rate of 
AR treatments is of about 35% to 40% [1] and little improvement has been made regarding embryo selection criteria. We still use 

tells us little about these embryo’s true implantation potential [2,3].

We know that the embryo produces energy through aerobic and anaerobic metabolic pathways [4]. For that reason, we highlight 
the role of pyruvate and lactate on the assessment of embryo quality.

Methodology: 33-year-old patient who underwent IVF and had six frozen embryos. We analyzed each embryo’s culture medium 
microdroplets by Gas Chromatography coupled with Mass Spectrometer (GC/MS) in order to quantify pyruvate and lactate 
concentrations.  

Results: Of the six embryos, one was a grade 8A embryo with pyruvate uptake of 10.43 % and lactate production of 2.5 % and one was 
a grade 8B with pyruvate uptake of 10.54 % and lactate production of 3.11 % - both did not survive thawing. Two grade 8B embryos 

embryos were then transferred - a 6B embryo with pyruvate uptake of 8.41 % and lactate production of 0.0 % and a 7B embryo with 
pyruvate uptake of 8.75 % and lactate production of 0.39 %. One resulted in gestation.

Conclusions: 

Experiments carried out in the decades of 1950 and 1960 showed that the embryos of mice were unable to use glucose as an energy 
source before their 8-cell stage [4]. Biggers and colleagues demonstrated in 1967 [5], that there is a glycolytic pathway restriction 

embryo is restricted to the use of pyruvate, a by-product of glycolysis that is directly converted into Acetyl Coenzyme A and used 
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Increased amounts of lactate are synthesized in embryo development [9]. Research suggests that high lactate production by 
embryos in their pre-implantation stage is an adaptation to culture conditions and the higher the production the better the adaptive 
conditions. 

Gardner et al

leading to the formation of pyruvate and NADH and vice versa, allowing the cell to obtain pyruvate from a single reaction, simpler 
than the series of reactions required for glycolysis. 

In this article, we report a case of a 33-year-old patient, married to a 29-year-old man, who underwent controlled ovarian 
hyperstimulation (COH) with standard protocol and ICSI [11]. Recombinant FSH therapy (Gonal-F, Serono Pharmaceuticals, 
Boulogne, France) was initiated at a dosage of 225 IU/day for 10 days, until the day of hCG administration (Ovidrel, Organon 
Pharmaceuticals, Saint-Denis, France). Administration of hCG was performed as soon as ≥4 pre-ovulatory follicles (16–22 mm in 

fertilized and became morphologically normal embryos.

analyze its biochemistry, an embryo with high metabolic capacity must a priori present a low concentration of pyruvate and a high 
concentration of lactate.

Case presentation

Since she did not have endometrium thickness >8mm, we decided to freeze all embryos for further transfer. Patient had no 

Materials and Methods 

were cultured in individual microdroplets of a Global Life Total® (Life Global®, Guilford-CT, USA) medium for three days without 

(control droplet). In the morning of the third day (D3), the embryos were photographed and morphologically assessed according 

central droplet (without embryo culture) and subsequently in the other microdroplets where culture took place. We compared the 
metabolic levels of the central microdroplet and of the microdroplets that had had culture, and evaluated the consumption and 

embryos were thawed for further intra-uterine transfer.

not result in gestation.

required a prior derivatization of the sample; therefore we added 1 mL of ethanol to 30 µL of medium followed by centrifugation. 

- ALDRICH), and heated to 50 °
medium by GC/MS technique [15]. 

in the Krebs cycle [6]. Pyruvate is mainly consumed by the embryo at the morula stage [7,8]. Moreover, pyruvate is the only source 

that immediately follows fertilization [5].
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Results

endometrial thickness greater than 8 mm.

hospital. Each couple whose embryos were enrolled into the study signed a written informed consent.

Results Lactate
 Concentration 

Pyruvate 
Concentration 

Morphological Embryo

did not survive thawing 2.5 % 10.43 % 8A 1 

did not survive thawing  3.11 % 10.54 % 8B 2 

implantation failure  0.84 % 9.91 % 8B 3 

implantation failure   0.92 % 8.81 % 8B 4 

likely to be implanted0 %8.41 %6B5 

likely to be implanted  0.39 % 8.75 % 7B 6 

Table 1: Morphologic and metabolic analysis of the collected embryos. Pyruvate and Lactate 
concentrations are increased or decreased in relation to the control droplet (no embryo)

Of the six embryos obtained by ICSI procedure (Table 1 and Figure 1), there was: a grade 8A embryo with pyruvate uptake of 
10.43% and lactate production of 2.5% (compared against the control droplet) that did not survive heating. A grade 8B embryo 
with pyruvate uptake of 10.54% and lactate production of 3.11% (against the control droplet), that also did not survive heating. A 
grade 8B embryo with pyruvate uptake of 9.91% and lactate production of 0.84% (against the control droplet). A grade 8B embryo 

result in clinical pregnancy. A grade 6B embryo with pyruvate uptake of 8.41% and lactate production of 0.00% (against the control 

two last embryos were transferred and resulted in a single-fetus pregnancy.

Discussion
Although it is not possible to draw conclusions based on a single case report, we may notice that embryos with high pyruvate 
uptake and lactate production showed an inverse relationship between implantation potential and clinical pregnancy. Additional 

“best embryo”. Studies with a “time lapse” methodology, for example, have shown that embryos with high developmental speed 

positive characteristic in terms of response to the stress of cryopreservation [18].

Figure 1: Morphology of the collected embryos (day 3) before thawing



Annex Publishers | www.annexpublishers.com                    

 
4

 
                             Volume 9 | Issue 1

Journal of Gynecology Research   

Conclusion  

to understand the metabolic basis of pre-implantational stage in order to reduce the stress to which embryos are submitted during 
IVF procedures. 

Besides the importance of evaluating the metabolic rate of the embryo, it is known that the study of its genetic is an inherent 
condition for implantation success [19] Corroborating these data, the epigenetic plays an important role in embryo cellular 
signaling as well as in embryo programming in response to environmental disturbances [20].

It is important to recognize that there are many variables, which can play a role in human embryo implantation and puzzle the 

establish what a good embryo mean in terms of metabolism. It is possible that the rates of pyruvate uptake and lactate production 
do not need to be as high as theory suggests. Or that the proportions between metabolites are more important than their isolated 
concentrations. 

We conclude that the metabolic rate analyzed alone is not a good predictor of implantation, since, as we showed, embryos with 
poor metabolic rate are also capable to implant. 

Consent
A written informed consent was obtained from the patient for the publication of this case report and any accompanying images. A 
copy of the written consent is available for review by the Editor-in-Chief of this journal.
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