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Effect of inhibiting apoptosis pathway by Z-VAD-FMK on vitrified immature oocytes in vitro

LU Mei-rong' , WANG Jing' ,HUANG Guang-chi' ,LI Gui-hua',LIU Xiu-ying”, CAI Xing-lin> (1. Department of Obstetrics
and Gynecology , Hainan Modern Women and Children’ s Hospital, Haikou Hainan 570100, China;2. Clinical Laboratory, Hainan Modern
Women and Children’ s Hospital , Haikou Hainan 570100, China; 3. Department of Obstetrics, First Affiliated Hospital of Hainan Medical
University , Haikou Hainan 570102, China)

Abstract: Objective To investigate the effect of inhibiting apoptosis pathway by pan-Caspase inhibitor Z-VAD-FMK on the DNA
integrity and development potential of vitrified immature oocytes (VIOs) in vitro. Methods The cumulus-oocyte complexes (COCs) of 200
female ICR mice were obtained. Experiment | ; the immature COCs were divided into the negative control group ( FOs group,n =31, fresh
COCs) ,the positive control group (HPOs group,n =32,COCs exposed to hydrogen peroxide for 3 hours) ,the 2 h VIOs group (n =31,COCs
with vitrification resuscitation for 2 hours) and the 18 h VIOs group (n =32,COCs with vitrification resuscitation for 18 hours) ,to investigate
the effect of vitrification on apoptosis pathway of immature oocytes. Experiment Il ; the immature COCs were divided into the VIOs ( —/ - )
group (n =36, without Z-VAD-FMK) ,the VIOs ( +/ — ) group (n =37,with Z-VAD-FMK in the vitrification-warming media) and the VIOs
( +/+) group (n=34,with Z-VAD-FMK in the vitrification-warming media and postwarming incubation medium). Staining was conducted

after resuscitation and incubation for 18 hours , to investigate the effect of Z-VAD-FMK on apoptosis markers [ DNA fragmentation ( percentage
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of TUNEL positive oocytes) and Caspase activity of immature oocytes ]. Experiment Il ; the immature COCs were divided into the FOs group
(n=130) ,the VIOs ( =/ =) group (n=129) and the VIOs ( +/ + ) group (n =128) ,the grouping operations were the same as above,
and the effect of Z-VAD-FMK on the development potential of VIOs in vitro was analyzed. Results The results of experiment [ showed that
the DNA fragmentation ratio of immature oocytes in the HPOs group and the 18 h VIOs group were higher than those in the FOs group
(P <0.05) ;the DNA fragmentation ratio of immature oocytes in the 18 h VIOs group was higher than that in the 2 h VIOs group (P =0.023),
and lower than that in the HPOs group (P =0.004). The Caspase activities of the HPOs group,the 2 h VIOs group and the 18 h VIOs group
were higher than that of the FOs group (P =0.001) ,but there was no statistically significant difference among the HPOs group ,the 2 h VIOs
group and the 18 h VIOs group (P >0.05). The results of experiment [I showed that compared with the VIOs ( —/ - ) group,the DNA
fragmentation ratio of immature oocytes in the VIOs ( +/ — ) group was lower (P =0.007). The DNA fragmentation ratio of immature
oocytes and Caspase activity in the VIOs ( +/ + ) group were lower than those in the VIOs ( +/ — ) group and the VIOs ( —/ - ) group
(P <0.001) ,but there was no statistically significant difference in Caspase activity between the VIOs ( +/ — ) group and the VIOs ( -/ -)
group (P =0.588). The results of experiment Il showed that the VIOs maturation and fertilization rates in the VIOs ( +/ + ) group were not
significantly different from those in the FOs group or the VIOs ( +/ + ) group (P >0.05) ,but the closure rates in the VIOs ( +/ + ) group
and the VIOs ( =/ =) group were higher than those in the FOs group (P <0.05). The embryo development rates of 5 to 8 cells and 9 to 16
cells in the VIOs ( —/ =) group and the VIOs ( +/ + ) group were lower than that in the FOs group (P <0.001). At the later stage of
embryonic development, there was no blastocyst formation in the VIOs ( —/ —) group or VIOs ( +/ + ) group, which had statistically
significant differences compared with that in the FOs group (P <0.05). Conclusion Vitrification increase the apoptotic markers levels of
VIOs, while Z-VAD-FMK can inhibit DNA damage and Caspase activity,but it may be not a determinant of embryonic development.
Keywords : apoptosis ; cryopreservation ; vitrification ;immature oocytes ; DNA integrity ; development potential
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HPOs 4{(P <0.001) ,{HJ: 5 FOs 41 Fb48, 22 % L5t
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FOs 41 31 3(9.68) 199.6 £178.3
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Al " RBAN(%) Caspase it
VIOs( -/ -)#H 36 25(69.44) 434.5 +248.3
VIOs( +/-)#H 37 14(37.84) * 653.9 +591.6
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A, WA E SR AVS VR IR ad 2 h s I Z-VAD-FMK
ASJE LS DNA 545, T AERE & 18 h i F vh FR i
Jn Z-VAD-FMK 7] D)2 Pk Caspase {14k, Il 2> DNA
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R EmEFRD,AMRGE RS Z 8. Wi,
Cryotop B B AL 25 5 IVM-IVF-IVC J5 28 XA IR O A7 11
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