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Fig 2. Hormonal treatments to induce superovulation in cattle(#2: L&, 1972)
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Table 1 Proceduce of supgrovulation by
treatment with FSH and PGF,a

July July July July July Aug Aug Aug Aug
27 28 29 30 31 1 2 3 4
1 2 3 4 5 6 7 8 9
FSH FSHFSH FSH

AM AM AM AM H Br

5 4 3 2mg

PGF,a
PM PM PM PM Br Ov
5 4 3 O2mg

Table 2 Ovarian responses in cattle treated with PMSG at various times of the estrous cycle and

with PG2 days later

N Day of cycle at time of PMSG treatment-A_ - i
Criteron of response 38 8 12 13 16 j
| ’ I P
and/or | I { %, 19 i %, 1% % Reference
additional treatment ammals 1 respond- | ammals | respond- | animals | respond-
i ng ing ng o
8 or more ovulations ! Phillippo -
32 ‘ ¢ 58 74.1 and Rowso-,
\ | on 1975 !
; 6 or more eggs recovered 32 34.4 58 60.3 ‘
| 6 or more : 1
l 1
i fertilized eggs recovered 32 ‘ 6.3 : 58 34.5 |
‘ 3 or more ovulations 16 ‘ 37.5 i 58 77.6 9 55.5 ADRI 1977
i Av | Av Av
4 ovulation ovulation ovulation
! rate rate rate
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Table 3. Analysis of superovulation, recovery and fertilization rates in gonadotropin— treated
prepubertal calves

Treatment?® Ovulations Recovered Fertilized Unfertilized
group X+S8.D. X+S.D. X+ T.D. X+ S.D.
PM SG 2.0+2.9 1.1+2.2 0.3+0.5 0,9t1.9
PMSG+ LKH 11.3+23.0 8.0*+16.0 5.6t110 2.4+5.1
FSH 2.0%+2.5 1.4+2.7 0.3%0.8 1.1£2.6
FSH +LH 21.91%28.0 10.9+13.1 3.6+4.1 7.3+3.7

* ! Seven ammals per treatment group (Mickelsen et al., 1978)

Table 4 Effect of repeat superovulation on the number of mature follicle and the rate of ovulation

Superovulation  Average days from  No of Total No of No of mature Tetal No of Rate of

mature folhcle corpus luteum
of previous treatment cow follicle per cow estimated ovulation
1st treatment 15 310 20.7+8.60 295 95. 16
2nd treatment 98.8 15 301 20.1+8.42 286 95,02
3rd treatment 137.3 12 175 14.6+4.24 165 94,28
4th treatment 84.7 10 154 15.41+7.45 141 91.55
5th treatment 109.5 8 109 13.6+3.64 97 88. 99

(Chung and Carmichael, Unpublished)
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T
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i Embryos and ynfer. '

Collection Ovulations tihzed ova recover Embryos recovred
No. -ed
donors i Av/ % Av/ % % l Av/ gﬂ References
flushed Day Method | Total | flushed | Total | ovula- | flushed | Total | total | ovula- | flushed
donor tions donor reco- | tions | donor
vered
Sergery Betteridge and
44 | 2-11 |andsla- | 454 | 10.3 210 | 463 | 438 154 | 73.3 | 33.9 | 35 | crendgesan
Mitchell. 1974
ughter
10 3-6 |Surgery | 141 | 141 97 1689 | 97 85 | 87.6 | 60.3 | 8.5 |Elsden et al 1974
25 3-6 | Surgery | 462 | 185 184 | 39.8 7.4 166 | 90.2 | 35.9 | 6.6 |Boothetal 1975
90 2-9 fe‘j“gh’ 549 | 61 364 | 66.3 | 40 243 | 66.8 | 44.3 | 2.7 | Testart. 1975
% g5 |Shugh | gy 4 %4 1732 | 2.6 21 |79.1 [ 579 | 2.1 |Moore. 1975
(cows) ter
(Heléfs) 2-5 tsel:“gh' 157 | 6.8 122 | 77.7 | 5.3 16 1951 | 73.9 | 5.0 | Moore. 1975
147 - 2308 | 157 | 1411 | 6L1 | 9.6 | 1235 | 87.5 | 53.5 | 8.4 | Gordon. 1976
21 2-17 tself“gh' 182 | 87 a1 1500 | 4.3 38 |41.8 | 20.9 | 2.3 | ADRL.1977
34 10-16 | Surgery | 331 | 97 12 1369 | 3.6 88 |69.7 | 257 | 25 | » »
34 10-16 tself”gh' 384 | 113 226 1589 | 6.6 124 1549 | 323 36 | » »
582 Usually | Surgery - 10. 15 - 59,67 - - 58,78 - - Shea et al, 1976
27 7-12 tse]f“gh' 24 | 9.8 165 | 62.5 | 6.1 114 | 69.1 | 432 | 4.2 | Brandet al 1977
|
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Table 6 Recovery rates for ova and fluid from superovulated heifers

'\Ionsurgmal

recovery {15)* Surglcal recovery (29)

[tem Mean S.D. Range Mean S.D. Range
No ova recovered/heifer 6.3 + 4.4 1-14 6.2 +5.5 0-21
No corpora lutea/heifer?® 12.2 + 4.9 1-22 9.9 +6.3 1-29
Index of recovery of ova/

heifer (%)° 54 + 29 13— 100 58 +29 0 — 100
Flud mserted/heifer (ml) 933 +280 543 - 1390 - - -
Flud recovered/heifer (%) 92 +6 78 —99 - -~ -
% of recovered ova/hert heifer
which were n .
1st flush 31 + 31 0-100 - - _
2nd flush 27 + 20 0-60 - - _
3rd flush 17 + 23 0-75 - - -
4th flush 4 + 8 0-22 - = _
5th flush 21 + 22 0-67 - - -

(Rowe et al 1976) -

# No. of heifers i parenthesis.

® No. of corpora lutea estimated by laparoscopy in 11 heifers and ny rects palpation n 4 heifers for
nonsurgical recovery and by wisual inspection for surgical recovery.
® No. ova recovered+estimated no. corpora lutea x 100.
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Table 7 The effect of embryo quahty on pr-
egnancy rate

Number of

Embryo Number of
embryos Percent
Quality Pregnancies
transferieidﬁ - B
Good 1809 1272 70°
Fair, Poor 694 380 55°
Totals 2503 1652 66

** Pregnancy rates with different superscnpts are
signmificantly different (p<<,05) (Schneider et al,
1980}
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Table 8 The effect of embryo stage on pre-
gnancy rate

Number of

Number of
Stage embryos Percent
Pregnancies
transferred
Early 686 a
Morula 359 61
Late b
Morula 1178 792 67
Early b
Blastocyst 600 402 67
Late b
Blastocyst 139 9 71
Totals 2503 1652 66

a,b .
pregnancy rates with different superscripts are
significantly different (p<. 05) (Schneidgr et al,
1980)

G
D) (&
SBS
c d

Fig 7 Morphologically abnormal embryos a, Tight morula with oval zona; b, morula with excluded
blastomeres, c, irregular blastomeres, d, morula with debris; e, loose blastomeres, f,irregular
cell mass, g, vacuoles in cytoplasm; h, cracked, empty zona pellucida. (Sugie et al, 1980)
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Table 9 Effect of duration of storage on
the fecundation rate

Duration of No. eggs No. Rate of

storage transfered pregnancy fecundation
1 19 10 52.6
2 243 122 50.2
3 237 96 40.5
4 145 61 42.1
5 57 16 28.1
6 21 g8 38.1
7 8 4 50.0
Total 730 317  43.4{average)

(%11 1976)
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Table 10 Development of cow blastocysts in culture for 24 hours after cooling to 0C.

Stage of development Storage Development i culture after coolmg
before cooling ~ tme at No. No. partly No.
Age of embryo Early Expanded 0c degcneratc developed normal (%)
Day 6 6 6 2min 5 1 6 (50)
Day 7 12 2 30mmn 0 1 13(92)
Day7 8 10 24hr 3 3 12(67)
Day7 11 12 48hr 6 6 11(48)

(Trounson et al., 1976)

% In the four groups, 12, 2,10 and 13 embryos, respectively, had been cultured for 24 hours to the bla~

stocysts stage before cooling.
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Table 11 Results of bovine embryo transfer following freeze storage at — 196

Stage of No. embryo No. of No. of No. of R
eferences
embnyo transfered  transfer  pregnancy calving
Blastocyst 21 11 1 1 Wilmut & Rowson (1973)
Morula & 23 17 6 - Bilton & Moore (1977)
blastocyst
Morula 8 5 1 1
blastocyst 8 6 4 4 Moore & Bilton(1977)
Blastocyst 23 11 3 10 Willadsen (1977)

Blastocyst 46 35 13 - Willadsen et al. (1977)

T able 12 Cattle blastocysts frozen in 1.5M DMSO/PBS Cooling/freezing. 1'C/min to — 7, se-
eding 0.3C/min to —36C, 0.1C to —60C, LN2 —196C, Thawing. 4C /min from —50C to
—10°C Direct water at 20C Addition and dilution of DMSO- Room temperature

Frozen Thawed  Survived* % Transferred** Pregnant %
Ampoule 41 41 30 73 19 9 42

« Evaluation after 4 —8h culture in PBS+20% FCS at 37C
«x Surgical transfers. Flank incision (Lehn- jeusen 1980)

Table 13 Cattle blastocysts frozen in 0.5M ZREIRSl HRSREFS 98l Computers 7
DMSO/1.0M glycerol/PBS. Cooling/freezing: 28k ) Sn ° o
1 /min to 7. seeding 0.30 fmn to 30, W_:ﬁﬁ‘:gg }‘ Hek=sllen] Jensen(1980) &
0.1C to —40C, LN2 —196C Thawing: 8C / ATl AR miERE g 49 44
min from —35C to —10C Direct water at S —196C ol HfERES oS, o]AL o]

37C Addition and dilution of DM SO/glyce- Al = o ok s =
- AR ol
rol: Room temperature. '] o]-o:] 75%2he Okzzﬂ' o hw AL 9,1‘:}‘(-%-

— = 12,13 1422). 22t 140l aled & 4 Q)

Frozen Thawed Survived® % _
Ampaule 21 20 9 43 © vhet Aol o] 5%k AL praE 4
Straw 8 8 3 38 B e AHolr] mEol AlHo] B o}
Total 29 28 12 41 A ERT AHE vusEn 9lx gkol, 2E9
* Evaluation after 12—24h culture in PBS+20% AZE el 5l AR A= cf4 A|7le] He
FCS at 37C (Lehn Jensen, 1980) & 3 2o}

A%

Table 14. Cattle blastocysts frozen in 1.5M DM SO/PBS. Cooling/freezing: 1C/min to —7C seeding
0.3C/min to —30C, 0.1C/min to —40°C, LN2 —196C Thawing A.8C /min from —35°q to —10C
Direct water at 37C, or B:Direct water at 37°C Addition and dilution of DM SO:Room tempe-
rature

Frozen Thawed  Survived* % Transferred** Pregnant %
A B A BB A B A A
Ampoule 31 20 11 13 3 65 26 —— 4 3 75
Straw 14 3 11 2 2 66 18 - - -
Total 45 23 22 15 5 65 23

x Evaluation after 4—8h culture in PBS+20% FCS at 37C
xxSurgical transfers. Flank incision. (L:ehn-Jensen, 1980)
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