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ABSTRACT

This study was designed to know the possibility in repeat uses of elite donor cows for getting mass production of
OPU-derived embryo production (OPU-IVP). Ultrasound transvaginal ovum pick-up (OPU) performed in 6 Korean native
cows was aged 4 to 10 years old. The aspiration of immature oocytes for OPU derived embryo was carried out 2
times per week, and OPU-IVP of 1* period was carried out 22 ~48 sessions from each donors. And the break time
for OPU-IVP of 2™ period after 1% OPU from each donors were 2~25 months. The OPU-IVP of 2nd period each
donors conducted total 15~65 times for 2~8 months by an ultrasonographic, was guided follicular aspiration system.
The average numbers of collected oocytes, grade 1 + grade 2(G1+G2) oocytes and cleavage embryo from 1st period
OPU-IVP were significantly differences between donors (p<0.05). Total collected oocytes of donor D were significantly
higher compared with donors of A, B, C, E and F (average 17.0 per session vs. 11.2, 10.1, 8.5, 10.2 and 9.6; p<0.05)
and also oocytes of G1+G2 were significantly higher compared with r A and D and subsequently to donors of B, C,
E and F (average 7.9 and 8.5 per session vs. 5.0, 2.7, 6.0 and 1.6; p<0.05). Cleavage rate of donor D was significantly
higher compared with donors of A, B, C, E and F (average 13.1 per session vs. 10.1, 9.1, 6.9, 8.9 and 6.7; p<0.05).
The average numbers of OPU-IVP for 1* period was significantly higher from donors of B, D and E than those from
donors of A, C and F (average 6.5, 7.1 and 6.5 per session vs. 3.5, 4.2 and 2.8; p<0.05). The possibility investigation
of 2™ OPU-IVP was carried out after 2~25 months rest periods from 1% period OPU session. Total average numbers
of collected oocytes, cleavages and blastocyst development rates were significantly higher from 1% period OPU com-
pared with 2™ period one (p<0.05). The OPU-IVP efficiency by break for more embryo production from elite cow
was analysis comparing without rest of donor A, under 6 months rest period as B and over 6 months rest period
as C and then the average numbers of collected oocytes, cleavages and blastocysts were significantly higher from A
group (11.8, 9.5 and 5.2 per session) than those from B and C groups (7.9, 6.2 and 2.6 vs. 9.2, 7.5 and 3.9, p<0.05),
and also C group was significantly higher than B group. In conclusion, 1* period OPU-IVP was more efficient
compared with 2" period repeated uses of donor, and the break times for additional production of embryo on donor
were needed more than over 6 months after 1* period OPU-IVP. This repeating uses of elite donor cows given more
emphasis for getting the opportunity on mass production of elite cow OPU-IVP embryo should be increased G1+G2
possibility of genetic improvement of livestock within short period.
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Table 1. Comparison of produced embryos quantity of each donors on primary OPU-IVP
Name No. No. of follicle No. of collected No. of oocytes (Mean+SE, %) No. of No. of

of of aspirated oocytes cleavage blastocysts

donor session (MeantSE)  (MeantSE, %) Gl G2 GI+G2 G3 G4 (Mean+SE, %) (MeantSE, %)

A % 529 292 146 60 206 57 29 262 92

(203£04)°  (11.240.6° 552) (50.0) (20.5) (7.940.6°, 70.5) (19.5)  (9.9) (10.1£0.6", 89.7) (3.5+0.5%, 31.5)
B 55 457 253 78 46 124 103 26 227 163
(18.3+0.4)°  (10.120.5% 554) (30.8) (182) (5.040.5°, 49.0) (40.7)  (10.3) (9.1+0.5°, 89.7) (6.5+0.6", 64.4)

c ” 387 188 27 32 59 97 32 151 93
(17.6£0.8)°  (85£0.9° 48.6) (144) (17.0) (274035 314) (51.6) (17.0) (6.9+0.8°, 80.3) (4.2+0.5°, 49.5)

D i 1,262 816 192 216 408 219 189 630 341
(263£1.0)  (17.040.9°, 647) (235) (265) (850.7° 50.0) (26.8) (232) (13.1+0.7%, 77.2) (7.1£0.6", 41.8)

e 55 476 255 85 64 149 83 23 223 162
(19.0£04)°  (102+£0.7° 53.6) (333) (25.1) (6.0£0.5° 584) (32.5) (9.0) (8.9%0.6°, 87.5) (6.5£0.5", 63.5)

. 40 770 385 27 38 65 206 114 266 111
(19.3£04)°  (9.6£0.6° 50.0) (7.0)  (99) (162035 169) (53.5) (29.6) (6.740.55, 69.1) (2.8£0.4°, 28.8)

Total 186 3,881 2,189 555 456 1,011 765 413 1,759 962
(20.9+0.4)  (11.8104, 56.4) (254) (20.8) (54403, 462) (349) (I189) (9.5£0.3, 80.4) (5.2%0.3, 43.9)

*7¢ Values with different superscripts were significantly different (p<0.05).

(Mean£S.E.) denotes mean+S.E per session.
OPU (ovum pick up) period of each donors :

A; 13 weeks, B; 12.5 weeks, C; 11 weeks, D; 24 weeks,

E; 12.5 weeks, F; 20 weeks.
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Table 2. Comparison of produced embryos quantity of each donors on secondary OPU-IVP through each rest time

Name No. of follicle No. of collected No. of oocytes (Mean£SE, %) No. of
No. of . No. of cleavage
session aspirated oocytes (MeanSE, %) blastocysts
donor (MeantSE)  (Mean£SE, %) Gl G2 G1+G2 G3 G4 ’ (MeanSE, %)
A 2 613 317 41 54 95 137 85 232 89
(LIF03)  (10.9+0.8®°, 51.7) (129) (17.0) (3.3+0.5°, 30.0) (432) (26.8) (8.0+0.6°, 732) (3.1+04™, 28.1)
B ” 261 115 2 37 59 46 10 92 37
(1L9£0.6°  (52204°, 44.1) (19.1) (322) (27+04° 513) (40.0) (87) (42405, 80.0) (1.7+0.4°, 32.2)
c 6 1,170 579 38 118 156 300 123 467 278
(18.0£0.5)°  (8.940.5%, 49.5) (6.6) (204) (24403 269) (51.8) (21.2) (7.2404° 80.7) (4.3+0.4®, 48.0)
D 5 341 189 29 46 75 9% 18 172 71
(22742.8  (12.6£1.3% 554) (153) (243) (5.0£1.1% 39.7) (50.8)  (9.5) (11.5+1.1° 91.0) (4.7£1.0°, 37.6)
E 31 448 205 56 55 111 87 7 192 91
(145£0.5°  (6.6£0.5°, 45.8) (273) (26.8) (3.6:04° 54.1) (424) (34) (6240.5° 93.7) (2.9+04%, 44.4)
. . 891 496 2 2 24 264 208 354 144
(17.8£04)°  (9.940.5%, 55.7)  (04)  (44) (0.5£0.1°5 4.8) (532) (41.9) (7.120.6°, 71.4) (2.940.4, 29.0)
Totdl 212 3,724 1,901 188 332 520 930 451 1,509 710

(17.6£03)  (9.0£03, 51.0)  (9.9) (17.5) (2502, 274) (489) (23.7) (71203, 794) (3.3£0.2, 37.3)

*7¢ Values with different superscripts were significantly different (p<0.05).

(Mean£S.E) denotes mean+S.E per session.

OPU(ovum pick up) period of each donors : A; 14.5 weeks, B; 11 weeks, C; 32.5 weeks, D; 7.5 weeks, E; 15.5 weeks, F; 25 weeks.
Rest time of each donor for secondary OPU of Table 2 after primary OPU (ovum pick up) of Table 1: A; 10 months, B; 2 months,
C; 7 months (twin calf birth after OPU(about 3 months) on early pregnancy), D; 25 months (2 calf births by 2 times Al), E; 3 months,
F; 6 months.

Table 3. Investigation about repeat use possibility of donors for secondary OPU-derived embryo production after primary OPU-IVP

No. No. No. of follicle No. of No. of oocytes (MeantSE, %) No. of No. of
Group of of aspirated  collected oocytes cleavage blastocysts
donors session (MeantSE) (MeantSE, %) Gl Q2 Gl + 2 G3 G4  (MeantSE, %) (MeantSE, %)

X 6 1% 3,881 2,189 555 456 1,011 765 413 1,759 962
209404y (11.8+0.4% 564) (254) (20.8) (5.4+0.3" 462) (34.9) (189) (9.5:03% 80.4) (5.240.3", 43.9)
3,724 1,901 188 332 520 930 451 1,509 710

2 6 202 (17.6£03)°  (9.020.3° 51.0) (9.9) (17.5) (2.5£02° 274) (48.9) (23.7) (7.120.3°, 79.4) (3.3+0.2°, 37.3)

7,605 4,090 743 788 1,531 1,695 864 3,268 1,672

Total 12 398 (19.140.3)  (10.3+03, 53.8) (182) (19.3) (3.8+02, 374) (414) (21.1) (8202, 79.9) (42402, 40.9)

#7¢ Values with different superscripts were significantly different (p<0.05).
(Mean+S.E) denotes meantS.E per session.
Rest time for OPU start of group 2 after ovum pick-up of group 1 were carried out on 2~25 months, respectively.
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Table 4. Comparison of embryo production efficiency for repeated use of donor due to break after primary OPU-IVP

No.  No. No. of follicle No. of Grade of oocyte (Mean+SE, %) No. of No. of
Group  of of aspirated  collected oocytes cleavage embryos
donors session (Mean=SE)  (MeanzSE, %) Gl QG2 Gl + G2 G3 G4 (MeantSE, %) (MeantSE, %)
A 6 186 3,881 2,187 555 456 1,011 765 413 1,759 962
(20.940.4)" (11.840.4°, 56.4) (254) (20.9) (54+40.3% 462) (35.0) (18.9) (9.5+0.3% 80.4) (5.2+0.3%, 44.0)
B 3 103 1,600 816 80 114 194 397 225 638 272
(15.540.4)° (7.940.3% 51.0) (9.8) (14.0) (1.9402° 23.8) (48.7) (27.6) (6.2+0.3°, 78.2) (2.6+0.2°, 33.3)
C 3 138 2,563 1,264 145 290 435 593 236 1,039 532
(18.6£04)° (9.2+0.4°, 49.3) (11.5) (22.9) (3.20.2° 34.4) (46.9) (18.7) (7.5£0.3% 82.2) (3.9+0.3°, 42.1)
Total 47 8,044 4267 780 860 1,640 1755 874 3,436 1,766
(18.810.3)  (10.0+0.2, 53.0) (18.3) (202) (3.840.2, 384) (41.1) (20.5) (8.040.2, 80.5) (4.1£0.2, 41.4)

*7¢ Values with different superscripts were significantly different (p<0.05).

(MeantS.E) denotes mean+S.E per session.

OPU of A, B and C group was carried out on times of before break, to rest time of less than six months and over 6 months.
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