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0. 1344 2 +42 o4 54 A%E 5 A A5AY
1. 29y (M. Parez. 1985)

1) GametesE 53 74Yg : vAEL FAHA HAA M I AAE T3
2l AL 4 Utk P EF blolglae A e dAe @AW A
E0j7 & don, 1 A FAHTY AIA FA4E F A VA Eo] FF
F dREoE EAT AT Hotd HEE AR Fou FHH AEY
A A FAMUIIE FAHDE APEAE S A volrt sl 71A
nAEo] Mutso] Fabpox AW YA Fdol e FHFE it
AES 4oz & Yok

ol

2) AT YKHAY 38 T A vl TEHAE
ABR= sl

Agde] LEH Us W TE FAHY oARAHF o8 7HA
A ol dojdt

2. FR@ 3 AaEdd

) FAde] 27] A9 A

Ade 3@ 271418 dod £ e AL Holn, AF J# £3
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AgAA7E FR07F e sAds ARG B2l oy, Aded s
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o,
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2) FAH? AHHA BAHE FATH AT AR
FAD AHEC BAHE F8 AT L Y9FL Table 1 I} ot
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Table 1. Major bacterial agents causing embryonic mortality in cattle

Bacterial agent Remarks

Brucella abortus - Increasing embryonic mortality

- Known to cause embryonic mortality around 2 to 3

Campylobacter fetus weeks after fertilization
_______________________________________________________________ - Known not to cause infection to embryos

- To take 3-4 weeks to invade into uterus
- Known not to cause infection to embryo

Trichomonas fetus

3. AN 2 £ g vlolH 2 T Y
1) ARA AL Yt vlo]g] A= Table 2 9} 7t}

Table 2. Viral agents detected in bovine semen

Virus References Remarks

1) Virus detected in semen from the bulls in natural status.

FMD M. Parez (1985)

Blue tongue M. Parez(1985), Breckon et al (1980)
IBR Forster et al (1980), Philips (1986)
BVD Cornia & McClarkin (1978)
Leukemia(BLV) Lucas et al (1974)

Lumpy skin desease | M. Parez (1985)

2) Virus detected from the bull with viremia

BTV Bowen et al (1983)

3) Cases of viral infection by semen

BTV Thomas et al (1985) semen from the

bull infected
— negative cow

IBR Deas & Johnston (1973)
Kupferschmied, et al (1986)

4) Virus considered to cause infection by semen

IBRV, BVDV, FMDV | Garner & Hafez (1987)

_13—
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Table 3-1. Cases of viral infection to oocytes or embryo

Species Virus oocyte/embryo , Remarks(Ref.)
Human Infective oocyte/embryo To cause Down’s syndrome
hepatitis v. (Stoller & Collmann, 1965)
Rabbit Simian virus 40 Embryo By infected semen
(Brackett et al. 1971)
Mouse viral particle Embryo M. Parez. Chase et al (1973)
Guinea pig Embryo M. Parez.
Baboon Embryo M. Parez.
Mouse Leukemia v. Embryo Feldman & Gross (1989)

Table 3-2. Experimental infection of virus to embryos in cattle

Virus Status Method Detection Ref
of embryo of infection (Result)

BTV ZPF In-vitro Cell culture Bowen et al(1982)
Immunofluorency

IBRV Hatched BL In-vitro Embryo death Bowen et al(1985)
EM/cell culture

IBRV ZPF In-vitro Low viability Bielanki et al(1987)

BVDV

Table 3-3. Organism that penetrate the zona pellucida and infect the embryo

Pathogen Effect Ref
BVDV Degeneration of embryo Archbald (1979)
Feline leukemia virus Replication of the virus Chpman (1974)
in 3-day-old hamster embryo

Human adenovirus 8-cell mouse embryos Chase et al (1972)
(development arrested/viral replication)

Mengo encephalitis  Mouse embryo Gwatkin

virus (2cell-morula) replication (1966, 1967, 1971)

_14_



3) 3G o HA HiolF A Aol BAYE A= Table 49 2.

Table 4. Cases of viral infection by embryo transfer

Species Virus References Remarks
Bovine BVDV Hare (1986) Two cases
Bovine BLV Digiaecomo (1986)

Ovine BTV Gilbert, et al (1987)

Swine Prv Bolin et al (1982)

4 "ol 2E AT FE AAFHe 2 FHANA O dAE ZAHE A
+ Table 59} 2t}

Table 5. Cases of experimental in-vitro infection of virus to pregnant animals

Species Virus Result Remarks Ref
Mouse reovirus Fetal death in uterus 0-18 days Hassan &
Fetal absorption Cochran (1969)

Fetal anomalies

Rat Sendai Fetal absorption by aerosol Coid &
{para-influenza Wardmon (1971)
type 1)
Bovine BVDV Degenerated embryo -In fusion into u. Archbald (1979)
from infected ut. -Detection by EM
Bovine BVDV Decrease of number Infusion into u.  Grahn et al.
of embryo. (1984)

Decrease of Hatched

blastocyst

_15_



5) ol 27} QAT J1=qA €utdgd e doA NEFAE £ Hol9
&Ho] dojd A2 Table 654 2t}

Table 6. Intrauterine transmission of virus in domestic animals

Animals Virus Result Ref

Bovine BVDV Abortion Kahrs (1968,1970)
Congenital anomalies Casaro, et al(1971)
Barber et al (1985)

Bovine BVDV Abortion stilibirth Kendrick(1971)
Mummification Reuter et al (1987)

Bovine IBRV Fetal death Kendrick (1973)

Richardson et al (1985)

Bovine BTV Abortion Leudke, et al (1977)
Anomalies

Bovine BLV Abortion Van Der Maaten et al
Stillbirth (1981)

Ovine BTV Abortion Gibbs et al (1979)
Stillbirth Richardson et al (1985)

m. 543 ol4e B8 A4NWA) A ASAY

SR o4 Fal Aol 7

ofr
o

AP o g A EH= ZAWL Table 77 2t}
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Table 7. Infection diseases transmissible by ET

Animals  Viral Diseases Bacterial Diseases Ref
BVD Haemophilus s. infection Parez (1985)
IBR Singh & Hare (1986)
. Blue tongue Kim & Jo (1989)
Bovine EMD
Akabane
Ibaraki, etc

African Swine fever
Porcine parvo

Swine Pseudo rabies
Swine vesicular
disease

Ovine Blue tongue

Caprine  Caprine arthritis Lamara et al. (2000)
encephalitis

V. 3% o]4 S T3 AWAs AP x4}

L5430 g 44 2 APARAA AF 2 vold2 N YL 5
FAY =4

D) FH5U7F A= 44 & (Zona pellucida intact)L In-vitrod] A B A A o] =24
Zl AxtE Table 83 2T}
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Table 8. Embryonic development and infectivity of zona-intact embryos after
pathogen exposure and washing

No. Embryos Effect of % Embryos

Titr th .
Pathogen ttre of pathogen Exposed Development carrying pathogen

Bovine Embryo

AV 10° pfu/ml 80 none detected 0
BLV Cocultivation 12 none detected 0
infected cells
BTV 10°-107 pfu/ml 120 none detected 0
BVDV 1010’ TCIDsy/ml 122 none detected 0
FMDV 10° pfu/ml 169 none detected 0
IBRV 10°-10° TCIDsy/ml 83 none detected 70
VSV 10°-10" pfu/ml 96 none detected 30
B. abortus 10'-10° cells/ml 96 dec. viability o
Porcine Embryos
ASFV 10° HAdDso/ml 80 none detected 95
FMDV 10° pfu/ml 124 none detected 3
HCV 10*-10° pfu/ml 148 none detected 100
PPV 10" TCIDso/ml 38 dec. viability 100
Prv 10*-10° TCIDs¢/ml 257 none detected 24
SVDV 107 pfu/ml 83 none detected 100
VSV 10°-10° pfu/ml 66 none detected 80
Ovine Embryos
BDV 10° pfu/ml 49 Not tested 0

oM, AL Viusell x=F A7) }A Washing & IBRVS} VSVIE &A@
S2RY #JHEYOYY o] FToA wvlojg e FAe dojux] At B.
abortus®} A4, AT LK AA7E AHANUCE HA oA, wlo]gi 2ol w=EA]F) 1
WA washing¥ Table 82] RE Hiolg|A7} AT zHE FAFHJOY FHT
o] HEES A7 RS PPV Eolth

HE AAZ} T YA 43 F(Zona pellucida Free)E In-vitrool] A
ZA)7]1 A= Table 99} 2t}
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Table 9. Embryonic development and infectivity of zona-free embryos after
pathogen exposure and washing

. No. Embryos Effect on Assay of
Pathogen Titre of pathogen Exposed Development Embryos
Bovine Embryos
BLV Cocultivation 15 none detected Neg.
BTV 10° pfu/ml 18 embryo death Pos.
BVDV 10° pfu/ml 26 none detected Neg.
FMDV 10° pfu/ml 42 none detected Pos.
IBRV 10’ TCIDsy/ml 53 embryo death Pos.
Babortus  10'-10° cells/ml 3 dec. viability Neg.
Procine Embryos
Prv 10*-10° TCIDso/ml 46 not tested Neg.

oM FHUAA FHDZE vtolgzo =FA7] A washing & Az
BTV, FMDV, IBRV7} =AY Ex§%o] &A= e, IBRVS BTVE A&
d F49 Aol AFANT T Aol Lot

Br. abortus®] 734 AT YTAHL FAHAOY AFE AHHA gt

3 wolgize] ZHE FEEZRH FAVL P55 £ o4 @ At
Table 103} 2t}

HAA PVE S T Fgel dolgd o AL B ¥ o]
928 FREY AFW FAE A5 oAk @5F)
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Table 10. Transfer of embryos from seropositive or infected donors

No. Embryos
Donors transferred
(No. Recipients)

Serological status of
offspring & recipients

Bovine Embryos

BLV-seropositive 596 Negative
BTV-infected 87(83) Neg.
FMDV-infected 27(19) Neg.
IBRV-infected 64 trypsin-treated(49) Neg.
Porcine Embryos
HCV-infected 385(17) Neg.
PrV-seropositive 805(34) Neg.
PrV- infected 70(5) 2/5 sero pos.
(intranasally & intrauterinely)
PrV-infected (intranasally) 45(3) Neg.
SVDV-infected 205(9) Neg.

5 24D BRERY A5 +33 of
ot

s

Woly B HAAE Table 113} 2

Table 11. Assay of embryos derived from seropositive or infected donors

No. Embryos (Eggs)

Status of Donor Assay of Embryos

Collected
Bovine Embryos
BLV-seropositive 60(26) \ Neg.
BVDV-seropositive 221) Neg.
BTV-infected 51(14) Neg.
FMDV-infected 116 Neg.
IBRV-seropositive 13(18) Neg.
IBRV-infected 63 trpsin-treated Neg
_____ B.abortus-infected 160 _ Neg
Porcine Embryos
HCV-infected 19(74) Neg.
SVDV-infected 17(95) Neg.

Hlo]@ A Ee KAl 495 E T ATSS B THSEZRY £3
30

@S Bdte wpolglx HAY AR A 2F A4S YES
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Table 129} 2t}

Table 12. Assay of uterine flush fluids from seropositive or infected donors

Status of Donor Flushed

No. Positive Flushes

Bovine
BLV-seropositive 4/25
BTV-infected 12/30
Bred with BTV-infected 0/4
FMDV-infected 12/16
IBRV-infected 9/33
____________ B. Abortus-infected ~ 9/§9
Porcine
HCV-infected 6/33
SVDV-infected 8/17

AATEY ATAHY ZFAA HAASo] A
6) In-vitrool A FASL ulojg] 2o =247 & 53

133} 2o,

o] 2%t A3}E Table

Tble 13. Transfer of embryos exposed to pathogens in-vitro

' No. Embryos .
Patrogen e e &
(No. Recipients)
Bovine Embryos
o o 20 N
IBRV 10'TCID so/mé 38 trypsin-treated(22) Neg.
IBRV 10"TCID so/md 8(4) 1/4 Pos
Porcine Embryos
PPV 10°TCID so/mé 76(4) Pos.
Prv 10°TCID so/m¥ 45(4) Neg.
Prv 10°TCID so/mé 79(5) Pos.
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V. In-vitroo| | =& = 2] A

IBRVY] =23
HA AN A=

YL
PPV, RV &3

L 53 d dg of2)A 9] washing

Ao =29

oA F FUL 4FF

TAZ ol YA ZAGE I AU

150X Zhde] dof
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Aol 3 washing &7 Table 149} 2t}

Table 14. Effect of washing to remove pathogens from embryo

Virus Exposed  Animal Times of washing Result Ref
ASFV Swine 1~-2 95% Pos. Singh(1984)
IBRV Bovine 1-2 57~64% Pos.  Singh et al(1982)

ZP1 Embros
IBRV Bovine 3~4 All positive Singh et al(1984,
1986)
FMDV Decreasing Titre Singh et al(1987)
ASFV Swine
SVDV 6~7 Scarcely detected
IBR, FMD, Last 3~4 All Neg.
ASF, SVD
... Toaraki Mouse oo All Neg. _ Kim & Jo(1989)
ZPF Embryos(or Hatched)
FMDV Bovine From the 7th Neg. Singh(1986)
(Hatched) washing
Br. Abortus (ZPF) From the 9th Neg. Singh et al
washing (1984, 1986)
Ibaraki v Mouse From the 10th Neg. Kim & Jo(1989)
(ZPF) washing

Invitroo| A} = TE 103] H 9] washing pathogen A Aol &7} 9geg

¢ AU
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Table 15. Effect of trypsin treatment on pathogen-exposed zona-intact embryos

No. Embryos 5 Embryos

Pathogen Titre of Treated with  Carrying Ref
Pathogen .
Trypsin Pathogen
Bovine Embryos
IBRV 10"TCIDso/m 32 0 Singh et al(1982)
______ Vsy _10°pfu/mt 2
Porcine Embryos
ASFV 10°HAdDso/mé 126 30 Singh et al(1984)
HCV 10°pfu/mé 28 0 Dulac & Singh(1988)
Prv 10°TCIDso/mé 45 0 Singh & Thomas(1989)
SVDV 10 pfu/mé 100 64 Singh et al(1989)
VSV 10°pfu/m 83 0 Singh & Thomas(1989)

2ol A Trypsin A elE IBRVS VSVE AASAY B&3sted adrt A
1, sjAel A PrV, HCV, VSV AjAo] &7} Aot ASFVS} SVDV =& 73
o2 BEE A7) vlelyd2& AA}A R
3. 53 AT FHAY A+

So Ayl e FYHE ALWE o volds AA AHE Table 163 2
o},

Table 16. Effect of specific antiserum to protect embryos from pathogen

Effective to
Animal Virus remove pathogen Ref.
(Non-effective)

Cattle IBRV Effective Singh at al(1983)

Swine ASFV Non-effective Singh at al(1984)
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Table 17. Guideline of IETS to remove pathogen from embryos

Order Washing No. Guideline

Washing embryos with PBS(0.4% BSA, penicillin

1 1~
> 100U/m¢, SM 1004g/ml)

Washing in the medium containing trypsin

2 6~7 (0.25%, pH 7.6~7.8, for 60~90 seconds)

3 8~12 Washing embryos with PBS

N. B : 1) Only zona pellucida-intact embryos

2) To be washed in groups of 10 or fewer

3) Separate sterile micropipettes beween washes
Ref. Bielanski(1998)

VL. 2@ &
L 4$4% 042 58 499 A% 754

D) A 2 GAE Z& A EY dagrt dojd F ok

2) FAG] AHFAY HFEHe 748 B3 vAEY H9yl dojd § U

3) Al A, FHO7 de F3SE AAE ZIANA TS /\Pﬁ’\]?_‘:}
3 H7E oHa, AT e9dE L YR AE:d A3EA X3} A,
W £ 75 Hatching ¥ ¥ ZFHo] dojd & glo] 27|AbE Y ddlo] He A
2= Bk

4) vtolei 2o A, EHUV} e FHIE 7“"’\]%’ F A= vrelyg 27t 9l
Th(Infective hepatitis virus, Mengo encephalitis virus) =3, FHuj7t AR 3¢
< o8 7}A wpelyq 27t A FEAINY

5) wehA, Aoy FFolrt FHUE T3S FHT MEE FH Y
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A9 A+ BVD, IBR, BT, BL, FMD, Akabane, Ibaraki¥i o], s} x]ollA{&= ASF, PP,
Pseudorabies, SVD7} ol A+ BT7F AE 75 Aol Qv Aoz geiAd Yok

3. # AT oA S TF AW Ag A

1) 43 o]8d EE HAMAME FHUIL Ae FAFEL FZLE AXUd
Al HRAA Y F o] dojuhA] i

2) FEUE AAG BF, AX YA ublolg e F2)o] Yo} T(BTV, IBRY,
FMDV).

3) In vitrodl = wvlolgj2o] x=ZFA|F]1 washing & F£AT O ZHE nvlo]gl A
7} AEHAD

2 : IBRV, VSV

s§=] : ASFV, FMDV, HCV, PPV, PrV, SDV, VSV
ojZ g ulolHAEL FAY oA S I AAE £ AL F=I
T olHE B3 Fgol dojd A2 A e BVD, BT/} it
4) HAA ZEE TALERE IFE FHSE vgIFT S ojHE A
A E HolH LT oW uvolej2ax MR A Gtk RN Prve At
g o] Ae AA7IW B &Y wpelg2rl FdE A$olnth).
wetA, 7] In vivo @ In vito AP AHE 2 uf $SAJL T AYo)
F A 7HsEE Yot AEEY F$ Houx AAI FHe Ao
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A
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D) FAHE H4 108 washing djolsln, oju £ Swgst A3
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