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Objective: Granulocyte-macrophage colony stimulating factors known to be secreted in murine and
human reproductive tract. The development of human, bovine and murine embryos could be promoted
by addition of GM-CSF in culture medium. However, the pregnancy and implantation rate of embryos
cultured in GM-CSF have not been evaluated. The aim of this study was to assess the effect of GM-CSF
in embryo development, pregnancy and implantation rate.

Methods: A total of 191 IVF cycles were divided into control and GM-CSF supplement group (control
=96, GM-CSF=95). The embryos were cultured for three day with or without 2 ng/ml of recombinant
human GM-CSF. The quality of embryo, developmental velocity, pregnancy and implantation rates were
compared.

Results: There was no difference in age, number of gonadotropin ampules used, number of oocytes
and fertilization. The number of ICSI cycle was higher in GM-CSF group. In GM-CSF group, G-1
grade embryos were the highest in proportion (56.4%), while G-2 grade embryos were highest (44.3%)
in control group. The developmental velocity of embryos were not different between GM-CSF and
control group. The pregnancy and implantation rates were significantly higher in GM-CSF group than
control (47.4% vs. 33.3%, 17.0% vs. 11.1% respectively).

Conclusion: By adding GM-CSF in culture medium, the quality of embryo, pregnancy and implantation
rate could be improved.
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Table 1. Characteristics of study subjects

Control (IVF/ICSI) GM-CSF (IVF/ICSI)
No. of cycles 96 (59/37) 95 (27/68)"
Age _ 34.714.3 (34.7/34.6) 33.61+5.0 (34.2/32.1)
Ampules of gonadotropin 28.5+3.7 (26.1/30.9) 31.6+4.5 (30.8/33.4)
No. of oocytes 884 (553/331) 1131 (358/773)
No. of mature oocytes 536 (257/279) 792 (143/649)
No. of embryos transferred 4.1£2.0(4.4/3.7) 4.711.9 (4.8/4.6)

*p<0.05, chi square test, Values are mean + SE
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Table 2. Fertilzation rate of oocytes

Control (%) GM-CSF (%)
Total IVF ICSI Total IVF ICSI
2PN 529 373 (67.5) 156 (56.0) 713 232 (64.8) 481 (74.1)
1PN 14 7(13) 7(2.5) 36 16 (4.5) 20 (3.1)
3PN 11 10 (1.8) 1(0.4) 17 6(1.7) 11(1.7)
Table 3. Clinical results of GM-CSF supplementation
Control (%) GM-CSF (%)
Total IVF ICSI Total IVF ICSI
No. of cases 96 59 37 95 27 68
Pregnancy 32(333) 26(441)  6(16.2) 454747  17(63.0)  28(412)
On-going 26 (27.1) 20 (33.9) 6(16.2) 37(38.9) 16 (59.3)" 21 (30.9)
Implantation rate 11.1 15.0 43 17.0" 23.8" 14.2"
*p<0.05, Fisher exact test
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Figure 1. Grade of embryos cultured in control (open
bar) and GM-CSF (black bar) medium. Data represent
IVF cycles (A), ICSI cyles (B) and IVF + ICSI cycles
(C). " p<0.05, chi square test
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Figure 2. Developmental velocity of embryos cultured
in control (open bar) and GM-CSF (black bar) medium
for 3 days. Data include IVF and ICSI cycles. *p<0.05,
chi square test
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