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Preparation and Management of Recipients in
Bovine Embryo Transfer
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Department of Animal Science, Chung Ang University, Ansung 180-29
Summary

Recipients are an integral part of embryo transfer and they are expensive to maintain as a good recipient.
Recipient management is one of the most important components in a successful embryo transfer program.
Management includes selection and subsequent care of the animals. A good recipient is basically on “‘open”
cows or heifers whose reproductive tract is cap\able of receiving one or two embryos and incubating it to term.

Potential recipients should be always be healthy and cycling normally ranging from 18 to 23 days. A
thorough veterinary examination is recommended for candidate of recipients and cattle for questionable health
should be eliminated from the recipient herd. Age and size of recipients are particularly important considera-
tions when heifers are used, because of most embryos available for transfer are from large dams and sires. Body
condition can influence a recipient’s production, reproduction and health. Obese and underconditioned cattle
should be avoided for use.

Transfer of fresh embryos especially requires precise synchronization of donors and recipients. For estrus
synchronization, PGF ¢y is'injected twice 10 to 12 days apart and short-term progestagen treatment is applied
to potential recipient cattle by coil into vagina (PRID) or ear implant (Synchro-Mate-B). The highest pregnancy
results are achieved in recipients at exact synchrony with donors or 12 to 24 hr earlier than donors.

Estrus detection is a major factor in breeding efficiency. High accuracy can be achieved by use of heat
mount detection aids or by obserbing cattle for 30-minute peroids 3 times daily. Assay progesterone in milk
can be used to discriminate between pregnant and nonprenant recipients. Rectal palpation on day 35 to 70
after is an accurate and safe method of pregnancy diagnosis. Embryonic mortality in recipients may be associat-
ed with factors such as high environmental temperature and nutritional or lactational stress in early lactation
period. Achievement of short calving interval requires concentrated management activity during the first 90
days following calving. Acceptable candidate for a recipient should be routinely vaccinated for infectious

diseases. Proper nutritional programs according to NRC requirements and body condition scoring system for
recipient cattles are vital to the ultimate success of an embryo transfer program.
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Table. 1. Percentage of Cows that had a Small, Medium, or Large Cervix within Type of Parturition

or Discharge

Cervix Parturition Discharge

s1ize Normal Abnormal Normal Abnormal

Small 42 25 44 32

Medium 34 39 35 34

Large 24 36 21 34
(Oltenacu et al., 1983)
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Embryo Transfer Calves by Recipient Breed

and Age
M

Recipient No. Sceoa:e
Holsteins < 4 yr old 135 1.56%
Continental European breeds and crosses < 4 yr old 437 1.51°
Continental European breeds and crosses= 4 yr old 131 1.28%
British breeds and crosses< 4 yr old 261 2.11¢
British breeds and crosses= 4 yr old 72 1.602

a,b, ¢ Values with different superscripts differ (P<.0.5; Tukey’s test). The error mean square from the analysis of

variance was. (.76,

(King et al., 1985)
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Table 3. Variations in the Range and Mean of Synchronized Estrous Onsets among Dairy Heifers
Treated with Prostaglandin F2 ¢ at Three Different Stages of the Cycle

Estrus synchronized within :

Stage of 24-h modal period 40-h modal period? Mean®
cycle at PG
injection Interval, Interval, Interval,

h post-PG No. % h post-PG No. % h post-PG No. SDs
Day 7 32-56 38 76. 0 32-72 41 82.0 43.9 43 8.16
Day 11 56— 80 29 58.0 56 —96 36 72.0 71.5 45 14.31
Day 15 32-56 36 72.0 32-172 47 94.0 53.0 49  21.21

2 Chi-square test of homogeneity of proportions (P<.02).

(Tanabe and Hann, 1984)

b All pairwise differences between means are significant (P<, 001).

¢ Standard deviation.

Table 4. Day of Cycle Injected and Interval from

Injection of Cloprostenol to Observed

Estrus
Time of No. Mean Days SD
Injection Cases to Estrus
Group A 6 -8 d 207 2.6% 0 0.97
Group B 9 -12d 608 3.2%¢ 1.03
Group C 13-17d 270 2.8b-¢ 0.82
Entire Population 1085 3.0 0.99

(Etherington et al., 1986)
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Fig. 1. Distribution of the intervals from PG inj-
ection to the onset of estrus after estr-
ous cycle control using PG alone or in
combination with PRID.
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Table 5. Detection of and Intervals to Estrus of Dairy Heifer after Injection of Prostaglandin Fza

(PGF2a)

Heifers injected Intervals to estrus
Interval with PGF2 o Heifers observed Estrus detected Mean Range
{n) (%) (n) (%)
After first PGF2q 2719 1435 52.8 766 53.4*  66.6" 0 to 286h
After second PGF2a 1970 1409 71.5 1025 72.7*  61.4" 0 to 264h
First to second Al' 1313 919 70.0 370 40.3°  35.5' 0 to 99d
2.5,¢ Values within a column with different superscripts differ (P<.01). (Fogwell et al., 1986)
"Artificial insemination.
ol ] PRID2| o] &o] 44 sbankslfo| 120417 AbSof] ef gt G o1EbR-pk el Roll g A wpolr},
Well 9a% 2 %97 PGFra %o wrautals 84 Synchromate-B& 9 917k Floll o[ 4gta}k 4ol
7te] PGFaa 2 3|34 8c}l oF 1247 =gl ziu} ab estradiol valerate 5 mg& F 4}t o|4528-& A
o) o] AT AMelgdr AEE EUrh 71671 1 el "ol 5 mg Alfaprostol(PGFze ol
Synchromate-B{ 3 mg Norgestomet, Ceva Lab Hoffman-1.aRoche, Inc. Nutley, NJ)-& F«}s+ 7
Inc, Overland Park, KS)E o|&q wAF74 4 - AAFE 5 Udo]el] A9} ”17:’4 of 4 7k
22 ol & Bl Table6 o] 4 M= wbo} 2ch ol 8%t 88% 7k WA o] gtow S35 UHFIE M
T o)A A F ] et w57 A AEAL AARReE vl A ol 4ol A F7)EbR-o] wobar 73 4bfoll 43 o AlS

Table 6. Estrous Response and Pregnancy Rates of Cyclic or Noncyclic Cows after Treatment with

Syncro-mate B or Norgestomet plus Alfaprostol

Percent pregnant

Percent in

Pretreatment estrus after After After
Group status N treatment 5 days 60 days
Lactating cows Cvelic 58 88+ 5 55+ 6 88+ 5

Noncyclic 60 87t 5 17+ 6 66+ 5

Cyclic 31 90+ 7 42+ 8 74+ 7
Heifers

Noncyelic 29 86+t 7 47+ 9 96+ 7

(Beal et al., 1984)

Table 7. Incidence of Estrus and Conception Rates following Synchronization Treatments

Cycling Conception rate

Cycling during Interval

prior to synchrony  Interval  Synchrony Breeding to
Treatment No. Body wt, treatment, period® to estrus® period? period{ conceptiond
group heifers kg % Yo h Yo Y d
SMB 88 294. 1 89.7 97.7 41. 8° 59.1 81.8 7.8
PR+PG 89 289.4 88.8 94.4 58.0 58.4 84.3 9.7
SE 5.5 2.45 1.07

Interval from removal of norgestomet implant to onset of behavioral estrus. (Whittier et al., 1986)

F
b First 5 d after implant removal.
Breeding period of 30 d.

Interval from removal of norgestomet implant to conception.

o3

[=%

Treatments differ
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ol o= wAura §al ] fo 4+ PGFaa 7o 2] o] Aefl 44z A AF 524] 7bol el 81.6% 2] 4
o} Folgt 4 Ao|giet Table8 - Smiths (1984)9 FolskEl i 4] Ak A FS Roleh o] £
ahwlo whz}l PRIDS PGFea% %018 A3l Syn- el ol 4 Er1skd o) ekedlt gabfubg A
chromate-B o] Alabul zbe] ebg o] WA 7| 5)9} gt FHak-d ol Hak Aal [l 38.5%, fHl
w4 el 29 Z 218k 2 sfolcl, Progesterone 1.5g% A 62.5%2] Fel &% Ao Synchromate-B}F cf
Table 8. Estrus Synchronization of Holstein Heifer by PRID and Synchromate-p
Time after PRID 24—-26 30-32 36-38 42-44 48-50 54-56 60-62
removal Synch. -B 14—-16 20-22 26-28 32-34 38-40 44-48 50-52
PRID Standing (%) 3.6 3.6 25.0 17.9 21.4 28.6 0
No. of mounting 58 7.4 84 71 63 65 3.2
per heifer
No. of standing 1.3 24 86 62 47 44 3.3
per heifer
Synchromate- B Standing (%) 0 3.2 6.4 19. 4 38.7 16.1 1651
No. of mounting 38 52 7.2 1.1 82 7.8 3.8
No. of standing 0.5 L6 22 50 47 42 2.2
per heifer
No. of synchronized and pregnant heifer (Im et al., 1985)
PRID : 77.8% (28/36) and 38.5% (5/13) Synchromate- B : 81.6% (31/38) and 62.5% (10/16)
A4 S8 AgE Mgk 13,6630 & slsbd e g o]4gt AslalA  Fef-Fol
Fig, 2= &2 9| Foll 4 go] o]-&5]ar o+ fit urA el apell sl apolsh gles whAole] Fahg-o}
PRey o} FONA- ko] WA F- )8l wb o] gk ol B A ekg-abell dxlE & b Eoba ekt Fab
stedeh, Sk 48417 ok 4 @) 35.3%, QAR W 52.5%,
S1elal 484 7F 8 w4 33.3% 2 wrolEg Mgl
2. fBR-ot 2Rl RFAES RiRE Arl. lelw Sere] M) o wf ubgelite]
Srhe| whA Akl e] Aol st YE4E Felfol nlzbébeta dhodch WMk o R fulk-rb Fekgot
Zor alaprl 2 HelolAoR W sy 4 A 124170 WA 24471 HE kAl Aol o
e §o] #1355 o] Newcombzt Rowson(1975) ¢l 2|3 ol -2 Aol vk efuh o] FAlo]  albste =
Baslgda 2 Wz ERel Lol A o FA ek of# wzlasl AEE odx F3la 9lv] el oo
W gk, b alabzk w6l 4 Trousons(1976) & 2 of adFaiol & shAlojrt FAutelAsEel £
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Donor Recipient

Treatment date Treatment
1st day AM FSH 6mg

PM FSH 6mg
2nd day AM FSH 6mg

PM FSH 6mg
3 rd day AM FSH 4mg Inject Lutalyse 5 cc(25mg)

PM FSH 4mg at PM
4 th day AM Lutalyse 8 cc(40mg)

PM Lutalyse 2 cc(10mg)
5th day No treatment AM Heat
6 th day AM Donor should start showing heat ] Recipient heats

between these
. PM Breed dates are usable

7 th day AM Breed AM Heat

PM Breed (only if still in estrus)
8 th day Flush date

Fig. 2. Example Schedule for Synchronization betweer
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of HHzAAYLE A4
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Table 10. Pregnancy Rates relative to Recipient Plasma Progesterone Levels on the Day (day 7) of

Nonsurgical Transfer of Frozen/thawed Cattle Embryos

Plasma progesterone level (ng/ml) No. of No. of Pregnancy rate
(x £ SEM) transfers pregnancies )
< 1.99 ng/ml 17 6 35.3
(1.2940.13)
2—4.99 ng/ml
(3.39+0. 12) 47 24 oL 1
>5.0 ng/ml
(6.23%0.17) 7 2 28.6
Total 3.211£0.19 71 32 45.1

(Nieman et al., 1985)
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Table 11. Plasma Progesterone Levels on Day 7 (x = SEM) in Pregnant and Nonpregnant Recipients
relative to Corpus Luteum Quality and Pregnancy Rates

Plasma progesterone levels (ng/ml)

Corpus luteum Pregnant Nonpregnant Pregnancy
quality recipients recipients Total rate %
(n) (n) (n)
Excellent 3.48%0.70 2.321+0.51 2.95%0.46 53.8
(7) (6) (13)
Good 3.12+0.44 3.93%+0.41* 3.59+0.31* 41.9
(13) (18) 31
Poor 2.96%0.36 1.93+0.58 2.55+0.34 60.0
(6) (4) (10)
Additional 2.9810.24 3.1840.55 3.03£0.35 35.3
Follicles (6) 1 an
(10-20mm)
*P< 0,05 (good vs poor) (Nieman et al., 1985)
ogesterone 3k = AHA BEE MeldF %o ARl A4 BAFAE AR Aoleh 5
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Table 12. Accuracy and Efficiency of Estrous Detection During Continuous Observations for Cows

with more than One Mount

Methods of identifying estrus

Items Mount
Three 30-min detectors Chalk M+C
observations (M) (C)
A. No. cows receiving> 1 mount ? 33 33 33 33
B. No. cows detected in estrus 20 31 31 31
C. % Efficiency of cows detected
in estrus (B/A) 60. 6° 93, 9b 93, 9t 93.9b
D. No. false positives 0 28 38 3
E. % Accuracy of detection
((B/(B+D)) 100 52.5° 44.9° 91.7*
F. % Overall accuracy (CXE) 60. 6° 49. 4° 42.2° 85. 74

8,b, ¢, dMeans in rows with different superscripts differ (P<.05).
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Table 13. Means for Estrual Activities on Dirt
and Concrete!

Location?

Trait Dirt Concrete

X SE X SE
No. observations 69 69
Duration of estrus, h 13.8 .6 9.4 .8
Total mounts 7.0 .6 3.2 .3
Averge mounts 3.7 .3 2.5 .2
Total stands 6.3 .5 2.9 .3
Average stands 3.8 .3 2.7 .2

' Means are averaged over postpartum challenge period.
2 All means differ (P<C.01) between locations.

(Britt et al., 1986)
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Score 5 4 3
condition Grossly fat Fat Good
Tailhead Tailhead buried in fatty tis- Folds of soft fatty tissue Fatty tissue easily felt over the
area sue. Skin distended. No present. Patches of fat ap- whole area. Skin appears
part of pelvis felt even parent under skin, Pelvis felt smooth but pelvis can be felt
with firm pressure only with firm pressure

\p (i iA

Score 2
condition Moderate Poor Very poor
Tailhead Shallow cavity lined with Cavity present around tail- Deep cavity under tail and
area fatty tissue apparent at head. No fatty tissue felt around tailhead. Skin drawn
tailhead. Some fatty tissue between skin and pelvis, but tight over pelvis with no
felt under the skin. Pelvis skin is supple tissue detectable in between

felt easily

Fig. 2. Clinical Findings of Body Condition Scores in Cattle.
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