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Summary

Total thirty of flushing were attempted on day 4 to 15 of estrus cycle with 5 heifers and 9 cows by non-
surgical method.

The flushed or recovered rate among flushings was 86.7% (26/30) or 88.5% (23/26), respectively. There
was no difference in the recovered rate between heifers (85.7%, 6/7) and cows (89.5%, 17/19). The embryo was
recovered on day 4 to 15 of estrus cycle from the donors in natural heat without any technical difficulties.
The 12FG Foley catheter used for pubertal heifers had sometimes plug in it with uterine mucus during flushing
of uterine horn. But the problem could be overcomed by pumping the catherter with flushing solution or
by changing the catheter. Three normal embryos were recovered from 3 pubertal (10-11 month old) heifers.

The rate of normal and abnormal eggs was 60.9% (14/23) and 39.1% (9/23), respectively. The abnormal
eggs were on degenerating except one unfertilized egg and were mostly recovered from heifers or cows flushed
consecﬁtively during the estrus cycle.

The developmental states of normal embryos were 16-cells on day 5, 32-cells on day 6, compacted-
morula on day 7, early-to expanded-blastocyst on day 8-to 9, and hatching-to hatched-blastocyst on day 10
to 11 of estrus cycle. The stage of embryos on day 8 to 10 showed varities among donors. On day 8 to 9 of

estrus cycle hatching-blastocyst was recovered from some donors.
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Table 1. Potentiality of flusing and embryo recovery from heifers and cows in natural heat

Percentage
Heifers Cows Total
Flushed 77.8 (1/9) ) 90.5 (19/21) 86.7 (26/31)l
Recovered 85.7 (6/T) 89.5 (17/19) 88.5 (23/26)2

1: Cow flushed/cow operated.
2: Cow flushed with embryo/cow flushed.

Table 2. Embryo recovery on day 4 to 15 of estrus cycle

4 5 6 7 8 9 10 11 12 15 Totl
Operated 2 2 3 s 7 3 2 3 1 2 30
Flushed 2 2 2 4 6 2 2 3 1 2 26
Recovered 1 2 2 3 6 2 2 3 1 1 23

Table 3. Morphology of embryos recovered from heifers and cows in natural heat

No. (%) of abnormal embryos

No. of embryos No. (%) of normal
evaluated embryos Degenerated Non-fertilized
23 14 (60.9) 8 (34.8) 1(4.3)

Table 4. Stage of embryos recovered on days of estrus cycle

Morula Blastocyst
u
Evaluation EAR MID TIG  EAR MID EXP  HTG HTD  ELG
No. of embryos 1 2 2 1 1 1 4 1 1
Days of estrus 5 6,7 7.8 9 8 9 8-11 11 15

EAR=early, MID-middle, TIG=tight, EXP=expanded, HTG=hatching, HTD=hatched, ELG=elongated.



Sigma)-S- 3l ksked o pHy- 7.2~7.4,

280~290mOsm/kg © & F 46kl el
Apg b0 abgren 0 5~78] 4| A (F 350450ml)
Shed o, ol S ol i Al (4, 19815 2
1986) <l 71§ vk Alal sd o) shell 4] 7 A6
vh T4 eke] sl ohAlAs hehaiv] 7 (200~400X)
sheil 4| sbatalol A4 AL ek

2t
4 3030 2] whabsl ARG Alddshel 268l 4

A Aol vhgekan Ald g0 86.7% 8.0,

LHM' 8| sl oAl 26&\ Eo238 B wlxbEg
A 2000 86, 7% CFeEReE(Table 1). -2k
Aapf-ell A &g Al b TT.8% (7/9) 9

.0 (19/21) w2} gl s Ao bt 85.7%(6/
)91~ 89.5% (17/19) & +f vl-§-2} A4ES5-2hkol] §-£] 8t
401/}. sl ot (P 20.05) b5 2ol 4] 2} 4
pol e 2ot ofel Algkylvh ubslaz ol
o4 -;{,4, whabslqrofl of o] 2lgdvh A vl

4]4= 14F G Foley catheter 7} - “p-g-w of #)al,
2} A dke] w]-$ & Aot 12FGrE A5
Gl ielell A glzzk 7HE v
IR IR P EE

DY

PR

5]1: -

ahr 2ot o

9l v},

ETVIE- 2

olo
Ad
'
Rl

Pl
i

47
;
&k A 4 S
7}3‘—0’%&1%
uh Aol Al S
Table 22}
4] 7ol 4
7 4)
gklel galel of {el=lAx
- ol Tl A4 i 10~15%¢l &
Alekze] Fole] B4 vhgdkdeh
|45 qb=he] el Table 33k 4bef
whxbol ) A 4kal whxke] w2 7H7h 60.9%
23) 9k 39.1% (9/23) Fvh wl A adel wlhapis
v 4= 4w A #)shals R Bl L’MO‘L«L.

*%' 'o}

'c‘»l S B i
5 o

FEEINC

b

di o] &) Al

4~1500] ulabE 5%
b4, 7w 15908

whzl b 8| el o
7 shal g A ko] w

AR

P

ER L
G 4 ale]
gl 4t sl ot =l n,

-of] 41

K3 /Oi

AL-S
44l
(14/
1]
el ¢l
R
P u+ﬁ
ARG

_L7_O

A

sl wh wb ol As A e
Rhak g o] 4]

| <pedu ekSoll 4 A zEAl g

.
i AR

e o

gabal ek st oS Fow A2hx 4
ol FAEe Borsh wdel b wapol sl

sbafeloll 4 sl % Aleb(d, 1984; 4, 1986) Hrh

S P e U OA“"EI

ubaf <] sjel] wht =4 kel ab g whA 5 Table 49}
Zhul A HAl F5 elalde 16— Al F, 694 32
~AZ, 7 °'**H~ S 32— B4, 8 olali F
AR T B S - R R UE I %»VI“H s
f‘i—»‘r’—.é}r-"} b 109 # s e ek 119
S RS SR e A A GRS R l 4
shak “\i‘ﬂ;:‘ﬁ 7k a2t ﬁ"Vr‘El‘”LF a4l g 5~
7 oloflye 4balaf, §~9aiol - A 7] - R bR,
9~11%0ell+ 246 ~f’r§¥ﬂ Wb €] 'H’loﬂ )
of wlals|edvl, SLefvk 159 Zakfoll4liz 89
el b a) sk 359

o

aped abAgl 4w R whbE s[4 st 4
So4= 700 kel shel gk Heidle] s A
ofl 4 el 8 odziol] ejal A4l wh olef zbed b

el 4 MeE] 2
(1976) ) 71% (36/51),
10) -“1e]3. Shelton % (1979) o] 72% (63/93) & <1
B A N ok

Moo ol 4] 2bed uFzE
£0- 88.5% (23/26) =

= H

whxbe] sl A48 Elsden &

Rowe % (1976) o}  70% (7/

gl

Aell 48] yh=ho] B4
b2 shef el & el A
Hoef o] whxpe] B|4& 33.3% (48/144) (Y5
> ul g b A 2] v ol 4
~f 73.6%2} 70.1% (4%, 1986)
‘;su} 5 (1976) & b2k 2l
shel gk chis =leduf el (54% 1 70%) M A v
waskgdeh ol B3l of of 04:%49] Askg 0] 7
ool xpod v bRl obRbis Bevb Bo|sbitak of
el sha) Zhell wio] b e Ao w 7hrE 5
e, Ao & zhel Aol 41 2] bz} =
A gk, R S B
w?AoM Hoel a;l,xial—ﬂl A ghah
gl Zskell 4 Klxpg
ol (b e,
5oul-g-
s
b alk B

]

5

_10;“ 0\ i

el H el -
RER=

el 4

5| ol = &4 =

)

. ; s
m &

Rowe

.uo

\"' =)
AR

[e]

A

gL

ru

o]

7(,4 »O- o 7 Z

B3|
A

]
x
o

2
El
N el -
4 73w} oS halg

’

el
sal oblel

s

Fal
T

CR L

1.0
AN

Al 7ot e

2 O u
3

K]

=

e )ol

vk (A, 1984
Ahod 2l Aol 4

A AL 50

-~ 15 -

=
S

v

Az} 3])

P

whel &8 4

).
¥ Wb
§-2

SfE
ek shuel 224

;731\

7 o
Js A

hell -f-eleh apel vk gledeh



ofl ¢

HJ/

- AR Al W] 5] 5ol

gl el (Avalon<s, 1976 ; Brand -5, 1978

e }—-:

o, 1983), ghal sbelgk 2efell A ul g ’;'Jn
A e bel] wbpgl -l dbelp giebd it g

vl (96, 1986). ol uvist 4Rubxl Aelsb Afgh akg,
shiff b e sl woatdel Tk od el vyl T el
VIC’lo'J——l'—XH'» sgbalal givh deoalsrell 4 A ]
B [ B S N I S T BN R B e
9I drdel Geolqb slelaief, Aldhal A whefs]
o] whollegh slfi -0 B alyell <] a4 5 g
~15tel] wholvb glgleh Al ube] Aabglell olof«]
ghakel ol b A 4] 7 T8 90el F e 4l 4] 5]
I B O A ] B A B R I A
ol kg was AR gl Al aful
R B B R e T R R
ghel 60.9% 5 vl & abeke]l ool w9 gl v
ol Alebss gl wbal s s1A] dlan ol el 4
2~331 ubat ARkl Aldlell <] sl ghe] kel
A4 osepeldl r z:z lo; olodefa 4 slv) Shel-
ton“5(1979) - =hedaf ab sl wbxpo] =4 1 916
% (61/67) 4o, Al 1~105] 44 4 abel o
Lrall o] Aebalx] o alvbal Male] 4ful
Ak Al vlel 424 6}01 A sk o] ‘E'OM ol
(198%)-~ shul b %[ v] ¥ g~T7 2l Ehom)lo

Sl el e e

R a=s

Kas)

ol 4 REEFE
ol glod 4] o abafe

Khxbsb o) seglrha

Hamilton =} Laing(1946)-°~ 4=

rr%, g 14

2lof uf ekl

o)A odcf. }1";53'}'

Arke| 4 A Ehas

[«
A4 Ul ] 2FE . Winterso (1942)-& =2
ut /OLQI of A '1: A9 6 el A A xlchil M 1s)
SLh W o Tl A Al gkal ) el b ehal
sboelalskxlas Grokeh, A odbd = 6~T7 4ldll4

el b sl ol ak, 830 = Al 7Ee] el v) 4

shel 4bAbel, @R HHEE S PebEql uu
s slleleh 9 9lal m of e nhAl o] wjukz st 3l
Fleeh, el 10~11%e] 15 Y-8)50) At Y5}

'a;} sl 555,

Joil 4 /1014', A

of ef gk ol sp Aol o

2jub, 7 = k2|

BRI

W ehAl2be] Aho] E A eke] USR] Aol
4 7lqlar 739.5 Qorsich whebd) $algi <o
Wb ol B W Falgehe] urggishell 2lo]
A ojelst ol el A wlg Eash.

Ml slsl ol 1/2~1908] FReld wool e e fie)
ezl 4400 e ol Ezpol]l gl ool

o4l b elvF(Rowson, 1972 5 Nelson -, 1979 : W-
vight -5 19815 214, 1986).

el b s e At gl el gb sl nh4 g
e B R e B RN | B = L I A
g Gl of BAde] il ool sbalal o)
HARFE ALl kel 4] o) k) E] 21010 s
kel gond 0 Dol gl ool Dodlonl s

5 2

§b-9-of kel 144 (A w9 50, 11117?— 9-4-)
el 4 afetul gl g~1590el] wisl o) 4o i )5
e A A

Al A0 86, 7% (26/30) Ao, ol ukad

S AL -0 88.6%(23/26) A=l 2 WS- (8R. T
Y%, 6/7)8) A4-9-(89.5%, 17/19) bell ) n-lar

zhol b

sl S (b el 10~11030) 3 Yeall ¢

R A o L e L R B VS S
wEAI 4] 5 4~15 900l kb b slsekad o
of vlzbell A ebaliel vhe)iias wlazsRod) BT
gboukxpbi alal ageke] ulR-0 60.9% (14/23)
Auk mlAANQl glgRi vl g2l 1R A sk
oW sl el o v 2 8] ol R dlelsl Al oy
/34‘](770”4 n\oLL’
Aakubel sbdui Al db A <] 6 5 9l 164

6 olol] 3242, 7olel] g7 Al Ae, 8~9aldl &
71 oul s —wub S Crefal 10~119%0e) NskE ol
skl b giel gblglAl L dh 8~99] <) o]

ol 7 &l qke] wo)
off oful H-gh-iql

vk

A b 8~ 9 ol
Wb b S ael] 4 5] ] o

Askgle], u g

3

o
rar

g

Ayalon N Krieger, Y and Lewis, I. 1976. Nonsurgical
recovery of late blastocysts in cow. Proc. 8th
Int. Congr. Anim. reprod. A.l. Krakow., 3: 233-
236.

Bindon BM, Piper LR, Chill LP, Driacourt MA and



O’Shea T. 1986. Genetic and hormonal factors
affecting superovulation. Theriogenology, 25:
53-70.

Brand A, Trouson AO, Art MH, Drost M and Zaayer
D. 1978. Superovulation on nonsurgical embryo
recovery in the lactating dairy cow. Anim. Prod.,
26: 55-60.

Elsden RP, Hasler JF and Seidel GE, Jr. 1976. Non-

Surgical recovery of bovine eggs. Theriogenology,

6: 523-532.
Hamilton, W.J. and J.A. Laing. 1946. J. Anat. 80:
194.

Rowe RF, DelCampo NR, Eilts CL, French LR, Winch
RP and Gintherb OJ, 1976. A single cannula te-
chnique for nonsurgical collection of ova from
cattle. eriogenology, 6: 471-483.

Shelton JN, Heath TD, Old KG and Turnbull GE,
1976. Non-surgical recovery of eggs from single-
ovulating bovines. Theriogeneology, 11: 149-
152.

Winters LM, 151. Green WW and Comstock RE, 1942,
Minnesota Agric. Exp. Stn Tech. Bull. 151.

Wright JM, 1981. Non-surgical embryo transfer in
cattle: Embryo-recipie: interactions. Theriogeno-
logy, 15: 43.

—15%}“51"', 4214 o) 7k, 1981, &H9-2) A=A ule] 4

o] ahgl od . Al 2w, GTHSE PGEF2 fiofll

uk% LhAub-O g =), 23 1322 - 330.
FxpbEe zlabd 1982, <lae) sl e Alel sl
ool o] Al ojghol2ba] 2l 18 146,

o]

ozl 1988, Aol sbolef skl soll ek

ol 4] 4

wlybzl g0l gh-dg A ebe) Aled ) %), 30 1-5.

A e, a7, ol 1988 wlAl U

&) '

R L R e

WAL g el o |is ok ghEexl, 301276

1
ofl akgl o g wke] Al 78 =), 1169
~75
s, 24 E, ofwal, ok, 17, 1988

1
Foelel Aol B AT Fguke] Az Y ol

|

ol 7, o8l AlTul 1983, Aefl gle] 4 =l
sbAjapaiol o)at =Aleke] A ghylE AHebel 3
gk ol g, 251244 — 254,

ol 74, olgul, H-pul 1984, 40| FAgke| Al
gtk ed-r AHEofeti gEtelT, 9(EA) 183
-94.

of e AT Agl, s, Hads, ol A
1988, gh-oll loj 4 chufako] qbE x| W 5
74l abol Alefl AEF i gFFA Al uke] Aled
T3l =, 3738-42.

Aald ol &, gdel 53k Ale 1982,
kol Aloll 2t 4 2] gef-flol WEF ol
[ Ad=te 2ol ogh whaubgol g
o) # 4= Aol gHF=], 251205 -209.

P ol Ful wkEol gwsl, FE8k 1983, 7
A gko| Aol 218k 4o delfrlo] HEE AT
M. +4akel HIEUP%M* g=l, 25-408
—-412.

A oala, ol 7, whedel, o ¥ 1986, A ghol

Aofl o|8h Ao falal sHEFRb gFE A, 281

396 —399.



