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Effects of stage and quality of embryo, synchrony between donor and
recipient and difficulty of transfer on pregnancy rate following
non-surgical transfer of frozen-thawed bovine embryos
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College of Veterinary Medicine, Seoul National University
(Received Apr 29, 1989)

Abstract: This study was performed to investigate the effects of stage and quality of embryo,
synchrony between donor and recipient and difficulty of transfer on pregnancy rate following
non-surgical transfer of frozen-thawed bovine embryos.

The results were as follows;

1. The overall pregnancy rate of this experiment was 63.4% and that of heifers(73.1%
was higher than that of cows(46.7%).

2. The pregnancy rates of recipients transferred with morulae, early blastocysts and blastocysts
were 50.0%, 64.7% and 71.4%, respectively.

3. The pregnancy rate of recipients transferred with good embryos(67.9%) was higher than
that of recipients transferred with fair embryos(53.8%).

4. The pregnancy rates of embryos transferred to left and right uterine horn were 63.2%
and 63.6%, respectively.

5. The pregnancy rate of recipients in estrous synchrony 0(76.2%) was higher than those
of recipients in synchrony —1(55.6%) and +1(44.4%).

6. The pregnancy rate of recipients transferred with 2 embryos(71.4%) was higher than
that of recipients transferred with 1 embryo(61.8%).

7. The pregnancy rate of embryos transferred to uterine tip (72.0%) was higher than that
of embryos transferred to uterine base(50.0%).

8. Ease of transfer was ranked to a scale of one to three on the basis of increasing difficulty.
Transfers ranked as ease score 1 accounted for 77.8% of pregnancies and had higher pregnancy
rate than ease score 2(66.7%) or 3(45.5%).

9. The pregnancy rate of recipients with excellent corpus luteum(CL) (70.0%) was higher
than those of recipients with good CL(61.1%) or fair CL(61.5)%.

In reviewing above results, it was considered that the factors such as embryo stage, embryo

quality, estrous synchrony, corpus luteum quality, transfer site within uterus, recipient’s parity

— 361 —



and ease score affected the pregnancy rate after non-surgical transfer of frozen-thawed bovine

embryos.

Key words: embryo transfer, frozen embryo, cattle, pregnancy rate, recipient.
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Table 1. Classification of recipients

No. of recipients No. of recipients

Recipient

synchronized transferred
Cow 29 15
Heifer 30 26
Total 59 41

o]d PGF; a)& 119 7422 23] Z§ FAstd vt
A578 % f=39 e, PGF;, a JA ¥ 14 33,
13] 30% o] 4 ## A3l standing estrusE Eol:
AL HAH2 FAINA .

sHEe 3 X B FATAZL BHEF JelE
Awre] +HBEREEANA A%, 549 AL AL
on, §HAAA £¥ AAF LI d REL P
2 ER7A Furetd .

S S®  FARENRL 50% semi-fetal calf
serum (o] 3} SFCS)¢] £ 3= Dulbecco’s phosphate-
buffered saline(¢]3} PBS)ol| glycerol& 1.4M=A
7ht A& AEstgen, o FHAREA AH +F
g o] 1087 3Y A7 ¥ 0.25ml ol &4 £ straw
o A& FQstd ¥ straw powder2 5315 v},

FAL AFH F727(Hoxan PSP, Japan)E o] &
3t AAsg e, FAMA &% 20°Cz, —-7°C

-
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-1°C/min

9 -7k
[
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7Ax = 1°C/ming €22 #FA7 5, —7°Col4 10
B7- A8 (K : seeding) A 71 F —30°C7A] =0.3°C/
min® $x2 873720, —30°CelA 1087 A
AZ 7 A eto] TFE straws Aol AH Az
Aol ¥l TR RE9 o} (Fig 1).

Ed+Zete 8 FAFAR el 3°CY
grol FA el 2Y¢E FA strawd ¥z 3027 Ag
A7le 5 A SE&34.

B3 F strawd] L A, £A2-8 1.4M glycerol
o] %43 50% SFCS+PBSY 0.5mle] $71 % 30%
SFCS+PBSa -2 0.1ml 4 748}e] 5371 A X A 7] 5, o]
o] FAdg A& 0.2ml -k F 5%, 0.2ml AF £ 10
¥, 0.5ml A7t ¥ 5%, 1.5ml A~ ¥ 5%, 2.5mlA

*
30% SFCS + PBS

Time
Add

(1) ¢.1 ml 5 min

(2) 6.2 ml 9 min

(3) 0.2 ml 10 min

(4) 0.5 ml 5 min

(5) 1.5 ml 5 min
1.4M glycerol soln. (6) 2.5 mi 19 min
(50% SFCS+PBS 0.5 ml) (7) 5 ml

*SFCS : Semi-fetal calf serum

Fig 2. Removal of cryoprotectant.

Cryoprotectant: 1,4M glycerol soln.
(50% semi-fetal calf serum--PBS)
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~0.3°C/min
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Fig 1. Freezing curve,
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7 ¥ 10873 A A 38, viAHo g s5mleg A
st FARIAE DAFez A ANRAAE(Fig 2).
FAEEAY AAE 37°C2 2438 AALHAAR
(FHK, Japan) $1oilA A A 3% .

Sz HM FHALIAE AAR F 4 F3%
¢ 44w A (Olympus Optical Co., Japan)slelA 60
w2 #33le], Wright®e] wydl £33l dgaA 9
A (quality)& 73t

$Egte] WRCHH (embryo stage) ! 4 TAFE
Table 28} o] A FA=2 FF3drct. F, 164Z 9]
44 Fedtz 2 FFY FEO FHFAY =EE H
¢ AP =|o] compactione] o] Fo]H o} Euj
(blastocoele) 2 ¥ A=A ¢ Au & 444 (morula)
2, Zvj7o] ¥A=o] U signet ringgd el & et
e AL 27| utE(early blastocyst)E, =7yt
I b #4g es Az gleov A
G254 & AL vk x(blastocyst) & 734t

#Xgle| & (embryo quality) : 7+7+9] i-§5HA 7
Aol HA=E AEE AY FH3A & A& good
L2, 449 AZE FR3AY G o4l EA
e dez2A z ARt v gstz, FAC AP
£ odrc dge] AAS Qe AL fairz EF 3

Table 2. Classification of embryo stage

Stage Characteristics
Morula Contains more than 16 cells that are
distinct individuals or compacted mass
Early Blastocoele just starting to appear
blastocyst
Blastocyst Large blastocoele and trophoblast

Table 3. Classification of embryo quality

Quality Characteristics
Good No major morphological defects
Fair Extraneous degenerate cells or
abnormal shape
BEAnI v (T D () v &R
O O 0y it ity i)
Cotlon AP AP Embryo + M AP sP

swab

AP : Air pocket
SP: Straw powder
M : Medium (30% Semi~-fetal calf serum + PBS}

Fig 3. Diagram of straw loaded with one embryo.

¢t} (Table 3).

olo] 171 =¥ 2749 FAXE 0.25ml AFFAE
strawol U ¥ straw E-§ straw powder® %3}
of o)A gu A A oA BEHYH(Fig 3).

2o HA HE2 &  FASE )45y AH
S50 3] &(rectal temperature) ¥ FA 3t A3
$(37.5~39.5°C)& oyt &% oA AL
4 et

g o W S APAANE AAs FA
2 (F& =& $3)F HUstz, Coleman et al®s]
L5 %0 3 A9 2s7 A 4(15~25mm)e]
7 22 Fu9 crowng AW AL excellent®, =]
7} A 4o)8H(<15mm)ol v} crowng Ad A& good
oz, A arloly crowno] Y¥ AL fairZ, =
gl A Aol ste @) ol crowne] 9 H-& poorZ
sto] $A¢ FFE LFetg o (Table 4), poor &
F9 FAE A FaE ol oA AYFHAH.

axXpte| 04 : £ Iptee WY TF
o5l FRuch 1d AA HHe] & AL 17, F
L g & g 022, ez FIPh FILEG
19 wlA wAe & AL +12 EF3 o (Table
5), A de H4HAE wasy AT FIFE
A AR st9 .

0|4 : #38= o] AAA 2% lidocained 5Smiz 3
ute] ntH &5 AA gk, FA F 2 E Fol o2
ZAANZ 0 %EG 25002 R @ S F F

AE ARG F 2T AAA952 A @i A

Table 4. Classfication of corpus luteum(CL) quality

CL quality Palpation remarks

Excellent Normal size(15 to 25mm) with good
crown

Good Small size(<15mm) with palpable
crown

Fair Normal size without crown

Poor¥ Small size without crown

* Recipients with poor grade CL were not trans-
ferred.

Table §. Classification of estrous synchrony

Estrous synchrony Recipient in estrus

—1 One day before donor
0 On the same day with donor
+1 One day after donor
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Table 6. Classification of ease score

Ease score Time required for transfer(min)
1 <6
2 6~10
3 >10

3 w5 tissue paperE E7| & A A},

Rowe et al*e] wyo] 8o strawrt A= ¢34
ol A7 & ol -§, v AZTAD FRuel A
FA 7 EAQFE ATAN FAFE oA, AR
A FAZ o]Asie ARNATY AFTH ZEE A7
98 93 z¢td plastic capg Cassou gunol A3}
d Aoz, AR ATAHN 22 e A
AL B8] FAd ol plastic capg A Azt o
A7 erg AFHRE Y.

oldel HolE (ol A A#XE FFHdE ¥ 4a%
A 7ke] 5E o]dtel A$EF dolx 1E, 6~10E3 7
& 22, 11 )44 A$+E 322 IFsged
(Table 6), |4 ¥ o]As|e & AA3d /T
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FFE o)A A 1247 AAAZeH oA FA
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ok, A, 2/aE ez i EEY] FEH S
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Table 7. Effect of recipient’s parity on pregnancy
rate of frozen-thawed bovine embryos

No. of recipients

No. of recipients pregnant at D

Recipient

transferred 90(%)
Multiparous cow 15 7(46.7)
Primiparous heifer 26 19(73.1)

Table 8. Effect of embryo stage on pregnancy rate
of frozen-thawed bovine embryos

No. of recipients

o iramsferied © Pregnant ai D
Morula 10 5(50.0)
Early blastocyst 17 11(64.7)
Blastocyst 7 5(71.4)

Table 9. Effect of embryo quality on pregnancy
rate of frozen-thawed bovine embryos

No. of recipients

No. of recipients pregnant at D

Embryo quality

transferred 90(%)
Good 28 19(67.9)
Fair 13 7(53.8)

Table 10. Effect of side of transfer on pregnancy
rate of frozen-thawed bovine embryos

. No. of recipients

Side of No. of recipients

transfer transferred preggg&}/a)at D

Left horn 19 12(63.2)

Right horn 22 14(63.6)
Bk, F ZlAY sl &E good 5F9 FA A o]

A3o] fair T FAZ o] Fo
et

o] N8N mE Sl &L Table 103 #r}. &
Aol FAJE )AG FoAE 63.2%(12/19)9]
FH &S B2 5 AFTe] ARG o)A Fol
A% 63.6%(14/22)9 el BYch

F-oF TR A G A HFE S &2 1A
AdA7k —1el Tl 55.6%(5/9), 09l Fo] 76.2%(16/
21), 2z +1¢ Fol 44.4%(4/D2A A YA}
044 3 & Fd-F¢ ¥ cH(Table 11).

o] g A &8 Fol #E ¥ &- Table 129 7

o A8 AR o)A Foj AT 61.8%(21/34)9)
FEl&E HIYZ 2AE AT FlAw 71.4%(5/7)
9 FHEE 2o, A ojA Tl H3 24 +HRg

Wal EA v
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Table 11. Effect of donor-recipient synchrony on
pregnancy rate of frozen-thawed bovine

Table 15. Effect of corpus luteum quality on
pregnancy rate of frozen-thawed

embryos bovine embryos
Estrous No. of recipients No; of l:tcipze%ts CL lit No. of recipients No. of reciptieil)ts
synchrony tansferred P egg&%)a L quality transferred pregg;&)a
—1* 9 5(55.6) Excellent* 10 7(70.0)
0** 21 16(76.2) Good** 18 11¢(61.1)
e S 9 4(44.4) Fair*** 13 8(61.5)

* Recipient in estrus 1 day before donor.
** Recipient in estrus on the same day with donor.
**%* Recipient in estrus 1 day after donor.

Table 12. Effect of number of embryos transferred
on pregnancy rate of frozen-thawed
bovine embryos

No. of recipients

No. of embryos No. of recipients pregnant at D

transferred transferred

90(%)
1 34 21(61.8)
2 7 5(71.4)

Table 13. Effect of transfer site on pregnancy rate
of frozen-thawed bovine embryos

No. of recipients

No. of recipients pregnant at D

Transfer site transferred

90(%)
Uterine tip* 25 18(72.0)
Uterine Base** 16 8(50.0)

* 9~5cm from utero-tubal junction.
** Mid to base of uterine horn.

Table 14. Effect of ease of transfer on pregnancy
rate of frozen-thawed bovine embryos

No. of recipients

No. of recipients pregnant at D

Ease score*

transferred 90(%)
9 7(77.8)
21 14(66.7)
11 5(45.5)

* Ease score 1 required less than 6 minutes for
tranfer.

Ease score 2 required 6 to 10 minutes for transfer.

Ease score 3 required over 10 minutes for transfer.

o] AR FeA FL THEE 2H.

SR e AFY o)A S Ao H& S8 Table
135 o, AFAADed FARE AR FTAAE
5% 18%F7 AR 2(72.0%), AT AA K
ol FlAE 165F 857 Feh=0](50.0%) AF

* Normal size(15 to 25mm) with good crown.
** Small size(<15mm) with palpable crown.
*## Normal size without crown.
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