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Effects of Mitochondrial Transplant on the Developmental Potential of Buffalo Oocytes
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Abstract: The aim of present study was to investigate the effects of mitochondrial transplant
(MIT) on the developmental potential of buffalo oocytes. The mitochondrial DNA (mtDNA) copy
number in the oocyte,and the developmental competence,exogenous mitochondria distribution,as
well as mitochondrial membrane potential (A¥m) in the preimplantation embryos after the MIT
were examined. The result showed that the average mtDNA copy number of buffalo oocytes in the
first level of oocytes was evidently higher than the second and the third level of oocytes ((202 101
+74 432) vs (118 483417 028),(39 177+7 938),P<C0.01) ,and the average mtDNA copy num-
ber in the second level of oocytes was significantly higher than that of the third level of oocytes
((118 483+17 028) ws (39 17747 938),P<C0. 01). Furthermore, the cleavage rates and blasto-
cyst rates of the first level of oocytes were significantly higher than those of the second and the

third level of oocytes after parthenogenetic activation (P<C0. 01),and the cleavage rates and blas-
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tocyst rates of the second level of oocytes were remarkably higher than those of the third level of
oocytes (P<C0. 01). The exogenetic mitochondria labeled with Mito-Tracker fluorescent probe
distributed into each of blastomeres with the embryonic development after MIT. Moreover, more
the second level of oocytes that received MIT developed to the blastocyst stage after parthenoge-
netic activation in comparison with oocytes that did not received MIT or were injected with solu-
tion (27. 3% wvs 17.4%,7. 84% ,P<C0. 05) , however, there were no significant difference in the
blastocyst rates of the third level of oocytes than the control group and the nothing injection
group after MIT. The A¥m of buffalo preimplantation embryo presented an increased trend dur-
ing embryonic development,and the A¥m of embryo derived from MIT group was significantly
higher than that of the control group (P<C0. 05). These results showed that the mtDNA copy
numbers in different quality buffalo oocytes have significant differences, and the mtDNA copy
numbers of buffalo oocytes are positively related with the quality of oocytes and their develop-
mental potential,and the developmental ability of the second level of oocytes can be improve by
MIT.

Key words: mitochondrial transplantation; mtDNA copy number; mitochondrial membrane poten-

tial; buffalo; follicular granulosa cell
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Table 1 The development of parthenogenetic embryos from different quality of buffalo oocytes

/% /%
Groups No. of oocytes Cleavage rate Blastocyst rate
The first level of oocytes 117 71.83+2.60" 42,8542, 86%
The second level of oocytes 143 41.6145.52" 25. 062, 04"
The third level of oocytes 129 15.26+1. 41°¢ 2.2540.79¢
(P<C0.05), (P<<0.0D),

Data with different small letters in the same column mean significant difference (P<C0. 05), different capital letters indicate

highly significant difference (P<C0.01). The same as below
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A. Suspension droplet of mitochondria under bright-field; B. Suspension droplet of mitochondria under fluorescence;
C. The embryos after MIT for 2 h under fluorescence;D. The embryos after MIT for 24 h under fluorescence

4 400 X
Fig. 4 The fluorescence observing of suspension droplet of mitochondria before MIT and embryos in different stage after
MIT 400 X
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Table 2 The effect of MIT on parthenogenetic embryonic development of the second and the third level of buffalo oocytes %

The second level of oocytes The third level of oocytes
8- 8-
Groups No. of Cleavage Blastocyst ~ No. of Cleavage Blastocyst
8-cell 8-cell
oocytes rate rate oocytes rate rate
embryo rate embryo rate
Injection group 143 (84) 58.7* (70) 48.9* (39) 27. 3" 169 (31) 18.3* (20) 11.8" (8) 4.73
Control 115 (71) 61.8* (45) 39.1" (20) 17.4" 175 (34) 19.4* (19) 10.9* (6) 3.43
Nothing injection 102 (42) 41.2" (19) 18.6° (8) 7.84° 147 (13) 8.84" (7) 4.76" (2) 1.36
2.6 s

ATm , ATP
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Table 3 The effect of MIT on mitochondrial membrane potential of buffalo embryo
AW¥m

Groups 2- 2-cell 4- 4-cell 8- 8-cell Morula Blastocyst

. 0.342 8+0.074 2* 0.337 14+0.055 6* 0.307 940. 081 4*
Transplantation

Control ~ 0.230 6+0.043 3% 0.231 8+£0.047 1® 0.246 040. 053 3"

0.455 2£0.,042 7°

0.391 5+0.041 1°

0.551 8+£0.053 8*

0.516 5£0.049 4°

Al~A3.B1~B3.C1~C3,D1~D3  EI1~E3. 2- NS N

N

A1-A3,B1-B3,C1-C3,D1-D3, E1-E3. Respectively 2-cell stage embryos,4-cell stage embryos, 8- cell stage embryos,

morula, blastocyst and hatched blastocyst from top to bottom
5 JC-1 R R 400 X

Fig. 5 Images in each row are embryos stained by JC-1 under a visible light,green fluorescence and red fluorescence 400 X
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