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Table 1. Major bacterial agents causing embryonic mortality in cattle

Bacterial agent Remarks

- Increasing embryonic mortality
- From over than 10 days after insemination

.....................................................................................................................................

Brucella abortus

- 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

3.9 2 S U vleledx 7
) Aol A AR gl vio]e A Table 2 9 ok

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(BLYV) 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 | Gammer & Hafez (1987)
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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
hepatitis .

Rabbit Simian virus 40 Embryo
Mouse viral particle Embryo
Guinea pig Embryo
Baboon Embryo
Mouse Leukemia v. Embryo

To cause Down’s syndrome
(Stoller & Collmann, 1965)

By infected semen
(Brackett et al. 1971)

M. Parez. Chase et al (1973)
M. Parez.

M. Parez.

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-vitto  Cell culture Bowen et al(1982)
| Immunofluorency |
IBRV o eq gL vio  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

Feline leukemia virus

Human adenovirus

-Mengo encephalitis
virus

Degeneration of embryo

Replication of the virus
in 3-day-old hamster embryo

8-cell mouse embryos

Archbald (1979)
Chpman (1974)

Chase et al (1972)

(development arrested/viral replication)

Mouse embryo
(2cell-morula) replication

Gwatkin
(1966, 1967, 1971)
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Table 4. Cases of viral infection by embryo transfer

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

Ovine BTV Gilbert, et al (1987)

Swine PrV Bolin et al (1982)

& TEA A9FHew FEAA 2 EARE AR AH

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

Result Remarks Ref

Species Virus
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....
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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 stillbirth 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. =43¢ ol4g T3 ddAI Aol U= 71524

TAY olAS B AHe] 7Hed Aoz AESHE AW Table 734 2

o

- 16 -



Table 7. Infection diseases transmissible by ET

Animals

Viral Diseases Bacterial Diseases Ref

Bovine

Swine

BVD Haemophilus s. infection Parez (1985)
IBR Singh & Hare (1986)

Blue tongue Kim & Jo (1989)
FMD

Akabane
Ibaraki, etc

African Swine fever
Porcine parvo
Pseudo rabies
Swine vesicular
disease

Blue tongue

Caprine arthritis Lamara et al. (2000)
encephalitis

V. $3% o|4g 58 Agas Ay =4}

L 5430 U@ 43 2 AR AF 2 volg 2 A YL 5
FAA 2A}

) FHd7F Q= A & (Zona pellucida intact)S In-vitroo| A HWlA| o] =&A

%1 A3t= Table 83 7t}
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Table 8. Embryonic development and infectivity of zona-intact embryos after
pathogen exposure and washing

No. Embryos Effect of % Embryos

, £ ,
Pathogen Titre 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>-10" pfu/ml 120 none detected 0

BVDV  10°10° TCIDso/ml 122 none detected 0

"FMDV 10° pfu/ml 169 none detected 0

IBRV 10°-10° TCIDso/ml 83 none detected 70

VSV 10>-10’ pfu/ml 96 none detected 30
..B. abortus 10-10° cellyml 96 ... dec. viability 0
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* TCIDsy/ml 38 dec. viability 100

PrvV 10*-10° TCIDso/ml 257 none detected 24

SVDV 10’ pfu/ml 83 none detected 100
....... VSV 10-10°pfuml 66 mone detected 80
Ovine Embryos | | | |

BDV 10° pfu/ml 49 Not tested 0

Aol A, FAHEE Virusd| =F A7) A Washing - IBRVS} VSV7 4@
oznE HAPPoL o FFoM ulolgze FAe dolux T B
bortus®] A, FAT EAATE AFHATh shH oA, vhole) 2o =E A7)

3l
able 82 EE nlolgj27t FHHCZRE FAHAJY 4

s T
o] AEEE ZHAAIZ AL PPV Ho|Qit)

NS A AT VYA 3 2H(Zona pellucida Free)S In-vitrool] A
A3+ Table 92} Ztt.
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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" TCIDso/ml 53 embryo death Pos.
B.abortus 10'-10° cells/ml 3 dec. viability Neg.
Procine Embryos
Prv 10*-10° TCIDso/ml 46 not tested Neg.

oM FRUAA FAHDE vlolgiid xEA7I YA washing 3 23
BTV, FMDV, IBRV7} A& Ez13to] 31z ow, IBRVY BTVE 4T
W S4"E Aol AAHHUT FAHTY AlEo] dojutt.

Br. abortus®] 7% £ HEAHL FaFHJoY AT AGHA LAT

) wholgio) iR FEEREH £AAS A5 £RD oA & 2B
Table 103} 2o} |
AN PIVE £HEE Bl Beol Lol of A%E e el uio
HAE T AT FAF AF oldth (2/5F)
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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.

4) ZtEE FEERY e FATN i i
o}

l-'O

4 B8] ZAAE Table 1134 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.
BVDYV-seropositive 2(21) 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 . R \ < S
Porcine Embryos
HCV-infected 19(74) Neg.
SVDV-infected 17(95) Neg.

lolgl A & Hzdag 74928 w= oxulL e B
o
== J.O

B B Hhoje 2



5) WA FATERY AFL AHskd ARl B YA BPAE
Table 122} 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
FMDYV -infected 12/16
IBRV-infected 9/33
_______________________________ B. Abortus-infected =~ 989
Porcine
HCV-infected 6/33
SVDV-infected 8/17

HHEEY ATMHA B HARE] & H
6) In-vitroo| A FH QS vlo]y 2o =EAZ & FF

133 Ztf

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

No. Embryos
Pathogen Titre of Exposure Exposed and Status of Offspring &
& Pathogen Transferred Recipients

(No. Recipients)

Bovine Embryos

BLV concultivation

infected cells 42(2) Neg.
IBRV 10'TCID so/md 38 trypsin-treated(22) Neg.
IBRV 10'TCID so/mf, 8(4) 1/4 Pos.
Porcine Bmbryos
PPV 10°TCID so/mé 76(4) ~ Pos.
Prv ~ 10*TCID so/md 45(4) Neg.
Prv 10°TCID so/md 79(5) Pos.

....21_.
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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
Jdoarald Mouse A llNegKlm&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 |

In-vitroo| A A TS 103 AL 9 washing2 pathogen A Ao &F7} U&=
+ %+ Ad
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Table 1S5. Effect of trypsin treatment on pathogen-exposed zona-intact embryos

No. Embryos 5 Embryos

Pathogen Ture of Treated with  Carrying Ref
Pathogen :

| Trypsin Pathogen
Bovine Embryos

IBRV 10'TCIDso/mé 32 0 Singh et al(1982)
_______ VSV o Mopfume 23 0
Porcine Embryos

ASFV 10°HAdDso/m¥, 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/me 100 64 Singh et al(1989)

VSV 10°pfu/ml 83 0 Singh & Thomas(1989)

2ol A Trypsin *]2]< IBRVS} VSVE AASAY E&gsi=d aa47t
3, HA A Prv, HCV, VSV A Ao a#7F dqovh ASFVE SVDV =& &
¥o 2 REHE A7 vlolyag AAR}A Y

ox 32

3. QW] U FHY A

Sol Aol W3 FURS AENL W wlolHs AA AAE Table 163 2

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)

- 23 -



4. A ATl AHI AN FHs= AAAE B

Table 17. Guideline of IETS to remove pathogen from embryos

Order Washing No. Guideline
{ {5 Washing embryos with PBS(0.4% BSA, penicillin
100U/m¢, SM 100ug/ml)
? 67 Washing in the medium containing trypsin
(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)

V. 8 &
L 743 o4 58 AWl Ax 54

D A2 2 dAE F3 vAEY dFG7) dojd 5 Ut

2) #A o] AAAY JFEHe BHS 53 nAEY AU dojd F

3) Alre] 3%, BEHA7E Qe AT AAE TAAAH FAHATE AME

A KVl o, Mo REd 8L AT AE AFdshA X A,
B E5E Hatching @ ¥ 7Z+4o] dojd 4= Slo] Z7IAME Y do] He A
2 Rl

4) vpolg 28] B9, BFHUZE e FHDTS AEAE 5 Ue volgi2r
CH(Infective hepatitis virus, Mengo encephalitis virus) %3, SHU7} AAE FH&
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2o A& BVD, IBR, BT, BL, FMD, Akabane, Ibaraki*} ©|, o 2] o} A= ASF, PP,
Pseudorabies, SVD7} ¢kojl A= BTV 2@ 71540 e A= &ddHA Aok

FMDV).
3) In vitoo] HE Bho]g2eol] =2 A7)3 washing F FHTOZRE wpojgs
7t HEHUG
2 : IBRV, VSV
A : ASFV, FMDV, HCV, PPV, PrV, SDV, VSV
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