¥2AE 2¥H

2 ad7e HAY AYgFAHe UM dxE9 AT, MAFH L A9
HEES A Y8t dAstged, 2948 2% W oy P =

=Fo2RE FIT G2 dEAA FY, A 2 FAF AEyeE A
& AAIstd da RS 24+ 307, 508 ¥ 10350 247 348l 35ge
FYF AEHol FFH(P<0.05)2 F}th AMFHed YoM AFH R
BAAA RG] £ L L 830 ¢ 831%2H o]E3te) £ FH(P<0.05)%)
o)t AReH, L 74 608 H 69.0% ATt H Ao oM FH
€ B.O¢} TALP WS ZZ AME3lEe o iz 2282 126 2
17.7% 2R o] E3re] &2 F(P<0.05)Q #tol7t glglom, TCM-1998F NCSU-23
Zve] WiwkEVIZ 9] W &S TCM-1990i M & o] HR) ¥gkey}t NCSU-23
AE 23%7F viWtE V2 B3 23R AHMEY Fujte HAER
S wiNtE|2 o wge HAY oY, HAFBAIAMELS] Fuj ol A
E 25%9] wEgs HAt AYgFHol oFoA A5 T B
-MercaptoethanolS 50, 100, 200 2 250 x ME& 2Z}Zt H7ete] A Yujtg 2
AlStRE o Gdu] oldo =z wEge Ztzh 225 135 190 ¥ 220% =24
W22 16.6% 9 F 23 (P<0.05)9 2tol7t ATt

Ay
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Al 2f 4 Lhst

-

D

bl v

He

SZ8oletel zuj AU ottt E4

2

g, A, OB E, FoF, 744, BAD, =43, 8%
st FEYIAUG, ' FFg g

E d7e T2 - 39T iz Xujd W o FEE SAS X
i o] ofmie it o] &= E UotE 7] A3t HAAFHYT.

=5d 3¢ d2a2REH FY AHEE IAE AFIo TCM-199] 10%
FBSE H7I3t wiR|olA 24A1b5t A AHSAIZ F 304240 ¢ &
TALP wjFd& o}, AdFHstnes £4 F dae 4-well disholl X &
A Ful gAY 610704 30p9) W FH (i FE TALP) viaFHd) £
Fote 710943 Wi FstHth Wid F SNtz A5 SPTE AEEo
10% glycerol FAMAE A&, S5TAM YT F AdNFAYLE FHNA
tH-05C/ming Yz}sle -30C). ¥slE 03M9 sucrose’} 34 PBSo|
6%, 3%, 0% glycerold W&o} zkzt 587 AAetel kA AT ofn)
=4F £42 Biochrom 20(Phamacia Biotech, England)g AF&3te] AA|3HY
o ik AASN HAE WRIEE FH-§3MT F 1% NEAA + 2%
EAA 713 mTALP wj e oA 122412 v, A& 72 YEHE &
A & S v vhg AEste XU U oiniteEEPd T3}
A} oln =it EE=EA LS 93] BSAE PVAE U3 TALP wjgg o2 2040
o "aFE WEL 4zt vaFHd wjgds 15~3071¢ FAE 10 A7)
o] HF volumed 0uE 2 F, vAHEFIE o83t T yie
Ag FZ3Act

Y R Sl FAAAN AL - DY FH - I F HAEHS
2tz 52%(39/75) R 21.5%(17/79)2 vehyd FuiEFHA wWiREst folFHe R
=4 dEiRt. FZedE EuF W obmxite] Fxe FFpoir|nite
tyrosine(41.4pM/embryo), phenylala-nine, cysteine, threonine & 10F9] #HE
HRen, ulgh$ opm|xike  glycine(40.8pM/embryo), serine, asparagine,
alanine®] 4Fo°] AEHJYY £ 4F9 ZAAZ Kol deudAA Ry 5
qoRg TG A SRR T2 F& AR AREHY, §F - &3
F FATY 37 9 A& obvlxeAt B-E ARl o] AlAtE
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Production of Pups Following Artificial Insemination by
Intrauterine Inseminator

Kong, LK.", S.G. Cho, Y.T. Im and S.I Lee

Department of Animal Science and Technology,
Sunchon National University

Artificial insemination (AI) with frozen spermatozoa involves many
factors that may be critical and require careful attentions. These factors are
semen collection, dilution, extender, equilibration, freezing, storage, thawing,
time of insemination and deposit place of semen. This study was
conducted to develop the intrauterine inseminator (IUI) to deposit of frozen
semen into intrauterine instead of vagina and to evaluate the results
obtained after Al by IUL Two japanese spitzs (2 to 4 years of age) were
used as semen donors. Semen was collected by manual masturbation into
sterile glass collection tubes and separated into 3 fractions with only the
sperm-rich fractions retained for further examination. Sperm motility >70%,
sperm concentration of 200 to 400X 106 cells/m¢, and up to 15% abnormal
and dead spermatozoa were used. Each ejaculate was centrifuged at 400X g
for 5 min and poured out the suspended solution, and then diluted with 2
m{Tris-buffer which was consisted of 24 g Tris, 1.4 g citric acid, 08 g
glucose, 0.1 yg/ml streptomycin, 100 IU/m¢ penicillin, 20 m{ egg yolk to 100
m¢ mili-Q water (Ext I) or supplemented with 7 m¢ glycerol and 1 m{ Eques
STM paste to 100 m¢ (Ext II). The diluted semen was cooled to 5T in cold
room, where the temperature in the sample reached 5C. Two hour after
beginning the cooling procedure, 2 m¢ of Ext II, also at 5C, was added
and mixed by gently reversing the tubes several times during 1 h. The
final sperm concentration for freezing was approximately 50x106 cells/mé.
After equilibration, the semen was loaded into 0.5 m¢ straw and frozen on
the liquid nitrogen vapour. The straws were thawed at 70C for precisely 6
sec. All the females were inseminated twice with 1 m{ of 25Xx106 cells/m{
concentration at ovulation days estimated by ultrasonography. The semen
was deposited into intrauterine by IUIL The catheter of IUI can passed the
cervix and deposited frozen semen in intrauterine instead of vagina. After
thawing of each straw, the frozen semen can survived over 70% motility.
Four out of five females inseminated were pregnancy and three out of four
pregnancy female were delivered 11 pups so far.

The results obtained indicated that Tris buffer could be frozen the
canine semen successfully, and IUI can also be improved the pregnancy
rate and reduced the semen concentration per Al rather than vagina
insemination.
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Expression of Green Fluorescent Protein Gene and Sexing in
Bovine Embryos

T. Y. Kang!, G. J. Rhol, Y. J. Chae?, H. Lee® , S. Y. Choe' and H. J. Lee!

! College of Veterinary Medicine, Gyeongsang National University,
Z College of Veterinary Medicine, Seoul National University

The efficiency of transgenic livestock production could be improved by
early selection of transgene-integration and sexing of embryos at
preimplantation stages before transferring them into recipients. We
examined the possibility of green fluorescent protein(GFP) gene as a
non-invasive marker for the early screening of transgenic embryos, and the
simultaneous confirmation of the transgene and sex by multilpex PCR
analysis.

The GFP gene(Takada, et al. Nature Biotechnology 15:458-461, 1997)
was microinjected into the male pronuclei of bovine zygotes produced in
vitro. The injected zygotes were co-cultured in TCM-199 containing 10%
FCS with bovine oviductal epithelial cells in a 5% CO2 incubator.
Seventeen(13.0%) out of 136 gene-injected bovine zygotes developed to
blastocysts. The presence of injected DNA and their sex were
simultaneously detected by multiplex PCR analysis and the expression of
GFP was detected by observing green fluorescence in embryos under a
fluorescent microscope. Eight(67%) of 12 embryos at 2-cell to blastocyst
stage were positive in the PCR analysis, but only two(11.8%) of 17
blastocysts expressed the GFP gene. Their sex was determined as 7 female
and 5 male embryos by the PCR analysis.

The results indicate that the screening of GFP gene and sex in bovine
embryos by PCR analysis and fluorescence detection could be a promisible
method for the preselection of transgenic embryos.

This experiment was supported by the Ministry of Agriculture
(1995~1998), Republic of Korea.
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Expression of Green Fluorescent Protein Gene in Rabbit Embryos

T. Y. Kang!, X. J. Yin!, Y. J. Chae®, H. Lee? and H. J. Lee!

ICollege of Veterinary Medicine, Gyeongsang National University,
z College of Veterinary Medicine, Seoul National University

The efficiency of transgenic livestock production may be improved by
early selection of transgenic preimplantation embryos. To examine the
possibility of  green fluorescent protein(GFP) gene as a non-invasive
marker for the early screening of transgenic embryos, the GFP gene was
microinjected into male pronuclei of rabbit zygotes. The injected zygotes
were co-cultured in TCM-199 containing 10% FCS with rabbit oviductal
epithelial cells in a 5% CO: incubator. The presence of injected DNA was
detected by a PCR analysis and the expression of GFP was detected by
observing green fluorescence in embryos under a fluorescent microscope.
Seventy three (67.6%) out of 108 GFP gene-injected rabbit zygotes
developed to blastocysts, among them 33 (45.2%) were fluorescence-positive.
When the fluorescence-positive blastocysts were analyzed for the presence
of GFP gene by PCR, 6 (54.5%) out of 11 blastocysts were positive, and
all of the 8 fluorescence-negative blastocysts were also negative.

The results indicate that the screening of transgene in rabbit embryos
by PCR analysis and GFP detection could be a promisible method for the

preselection of transgenic embryos.

This experiment was supported by the Ministry of Agriculture
(1995~1998) and KOSEF (961-0606-052-2), Republic of Korea.
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Calcium Current Following Vitrification of Mouse Occytes

D. W. Kang’, J. H Han and S. G. Hong

Department of Physiology, College of Medicine,
Gyeongsang National University

There are many reports suggesting that Ca®* influx and intracellular Ca**
concentration ( [Ca®™) i) are related to cell signalling in various cells and
calcium ion plays the important role as a maturation factor in mouse
oocytes.

Cryopreservation is a common used method for an efficient utilization of
oocytes and embryos.

In this experiment, calcium current following vitrification was examined
in order to improve effect of cryopreservation. Cryopreserved oocytes were
incubated for 4hr after thawing and then used in the experiment.
ethyleneglycol-ficoll-sucrose (EFS) was used as a cryoprotectant solution for
vitrification.

The properties of the calcium current were investigated by the whole cell
voltage clamp technique in zona removed fresh and cryopreserved
metaphase II oocytes, which were collected from the oviduct of
superovulation-induced mouse with PMSG and hCG treatment. The
membrane potential was held at -80 mV and step depolarization was
applied from -50 mV to 50 mV with increasing by 10 mv for 300 ms.

The results obtained were as follows

Current-voltage relationship showed that currents began to appear at -50
mV and reached maximum at - 10 mV. Ca’ current in the mouse II
oocytes was fully activated within 12 ms from the onset of step pulse and
recovered to the steady-state within 50 ms with transient time course.
Inward currents in cryopreserved oocytes were proved to be Ca’ currents
(iCa) like those in fresh oocytes. Current-Voltage relation in the fresh
oocytes were similar with that of the cryopreserved oocytes

From the above results, properties of ionic currents elicited by voltage
pulse were not changed in the fresh and cryopreseved metaphase II
oocytes of mouse. These results suggest that cryopreservation does not
critical impact on the calcium current of mouse oocytes under the present
condition.
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Roles of Carbohydrates and Amino Acids on Nuclear
Maturation and /n Vitro Fertilization of Bovine
Follicular Oocytes Cultured in a Chemically Defined,
Protein— and Hormone—Free Medium

W.S. Hwang", HM. Chung?, S.E. Park’ H. Sim% J.J. Ko’ E.S. Lee’,
B.C. Lee!, JI Park’ S. Roh* Y.H. Choi’, G.J. Ahn' and JM. Lim®

ICollege of Veterinary Medicine, Seoul National University, z College of
Medicine, Pochon CHA University, 3Dept. of Veterinary Medicine,
Kwangwon National University, 4Dept. of Animal Life Resources,
Hankyong National University

This study was conducted to examine how exogenous carbohydrates
(glucose; Glu, lactate; Lac, pyruvate; Pyr) and amino acids (aa) affect
nuclear maturation and in vitro fertilization of bovine follicular oocytes.
Cumulus oocyte complexes (COCs) were collected from the ovaries of
Holstein cows or heifers at a local slaughterhouse. Collected COCs were
cultured in a chemically defined medium (modified bovine embryo culture
medium; mBECM) with no supplementation of amino acid, carbohydrate,
hormone and protein, and the tested substances with various combinations
were added to the medium before maturation culture. At 22 to 24 hours
after culture at 39 (C, 5% CO; in air atmosphere, COCs were inseminated
in vitro by the standard protocol of our laboratories. Nuclear status of
oocytes and fertilization of inseminated oocytes were evaluated at 24 hours
after maturation culture and at 24 hours post-insemination, respectively. A
generalized linear model program with ANOVA and a least square method
in SAS was used for statistical analysis of the obtained data. In Experiment
1, COCs were cultured in mBECM, to which 1) no addition, 2) Glu (5.6
mM), 3) Lac (10 mM), 4) Pyr (0.5 mM) or 5) GlutLac+Pyr was added.
More (P<0.05) oocytes reached to the metaphase-ll (M-II) stage after the
addition of Glu or GlutLac+Pyr than after no addition or the addition of
Lac or Pyr (67 to 74% vs. 0 to 38%). The highest proportion of oocytes
developed to the M-II stage after the addition of Glu and no oocytes could
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develop to the M-II stage in carbohydrate-free mBECM. Regardless of the
type of carbohydrate supplementation, germinal vesicle breakdown was
observed in all treatment groups, but more oocytes arrested at the germinal
vesicle stage in carbohydrate-free medium (34%) compared with in any of
carbohydrate-containing media (0 to 2%). In Experiments 2 and 3, COCs
were cultured in mBECM supplemented with Glu and 0, 0.01, 0.1, 1, 5 or
10% of BME essential and nonessential aa solutions was added to the
medium from the onset of maturation culture. Compared with no addition,
the addition of 0.01, 0.1 or 1% aa did not promote nuclear maturation (71
to 74%) and the addition of 5 or 10% aa significantly inhibited the
maturation process (0 to 52%). Total fertilization rate of oocytes after in
vitro insemination did not significantly differ among 0 to 1% aa
concentrations (89 to 91%). However, the formation of both male and
female pronuclei in fertilized oocytes was higher in oocytes matured in 1%
aa-containing medium (56%) than in oocytes matured in 0 or 0.01%
aa-containing medium (33 to 35%). Proportion of polyspermic oocytes was
not affected by the addition of 0 to 1% of aa. In conclusion, the results of
these experiments demonstrated that glucose and essential and nonessential
aa were important for nuclear maturation and pronuclear formation of
bovine follicular oocytes. However, they may exert different supporting role
in oocyte maturation process.
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Efect of antioxidants on development of /n Wtrb matured and
fertilized Korean native cattle embryos

S.J. Moon, J H. Kim, KH. Myung, S.S. Sun, EK. Kim"
Department of Animal Science. Chonnam National University

The objective of this study was to determine effects of «-tocopherol and
L-ascorbic acid on the development of korean native cattle fertilized oocytes
obtained from in vitro matured and fertilized oocytes. The follicular
oocytes were cultured in TCM-199 medium containing PMSG (10 1U/ mé),
HCG (10 IU/m¢), and 10 % FCS for 24 hrs in incubator with 5 % CO; in
air at 385C. The cleavage rate of fertilized oocytes in CRiaa and mSOF
containing 0, 25, 5.0, 7.5 uM of a-tocopherol and 0, 50, 625, 75 uM of
L-ascorbic were 673 %~753%, 61.8%~69.7%, 82.7%~93.5% and 79.5% ~
87.1%, respectively. = However there were no significantly differences
between groups. When the fertilized oocytes were cultured for 7 days in
CRiaa and mSOF with « -tocopherol, the rates of development to morulae
and blastocyst were significantly higher than control group. When the
fertilized oocytes were cultured for 7 days in CRjaa and mSOF with
L-ascorbic acid, the rates of development to blastocyst were 0~9.3%
(CRiaa). And the rates of development to morulae were 22.0~44.3%
(mSOF). The morulae and blastocyst rate of control group were
signigicantly lower than that of oocytes cultured with L-ascorbic acid
(P<0.05). Addition of 2.5 ¢M @-tocopherol and 50 ¢ M of L-ascorbic acid
to the culture medium increase the incidence of embryos developed to the
morulae and blastocyst.

These results suggested that the addition of «-tocopherol and L-ascorbic
acid enhanced development to the morulae and blastocysts of in vitro

derived fertilized oocytes.
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OPU el wZ AL OlAIF ¢ AeAsdeto Mt
ANz, F44, 343, H4d, d4E, JEF,

NS, £5%, W, ol 3%
FRAFY FW)ed T, HFFGATL

158E Ad AAZRE OPURH F339 AL 274 fAHA AZF
S FAAE £ U B 93 OPUY o3 AFE GTEFA(COCs)E A
4= - F8E T3 FAAL nAFUR FBolYo] JHeF HiutEY)
FATY BAES BFHoZE HAAFHH.

COCs= 4~541%0 759 HolsteindAZRE F 13 334t OPUE
hand pump(10psi ©]3}, Nalgene) JFPWHoZ AHASA3L, 250mg/ ¢
heparino] &-#¥ D-PBSZ AHE COCsE Ao Y SuE WA 31
COCse] #&E &ojatA Pt AFHH COCse= 1ug/mb estradiol-17 8 9} 25
mg/m¢ gentamycino] FHFH 50 A2ZFH o) TCM199ujgF o) 385C, 5% CO;
9%5% F710 M FZIAAM 2412 A4S AAEAT. AgFPLe FEFY
£ percoll X2je] 93] MA33, SP-TALP(Parrish, 1988)2 A 4AH 5L
EANZ F, AR & 2x10%perm/m 2 ZA 31 Fert-TALP(Yanagimachi,
1988)2 20A13t M)A L AAsPTt M5 § GFAHLE TL-HEPESS
A g 93] AAs 15000rpme g 7EI FARIYE AN A
o] #&E F JU=EE FHh FAFUES H3 DNAE A AH3UAH21
kbp)E A9 WEl 71AIQ promotorst ZAFE P o v, 0.1lmM EDTAV} &=
10mM Tris-HCIZ 4ng/u2 45t 2Isdch AZdo] T8 240
< 3mg/m¢ BSAZ} ¥/E CRlaawlFA o2 48A1ZF wid A S {E3193, o
o]} mouse embryonic fibroblast monolayer2 547t FwjYg AA S
o HF AdFAFTe £ F 78U IS AAFA.

OPU9) 93] 3P COCsE zZ+ MA o) wet AT Jojs BPo},
FogZ AR 7bs COGCse AdAs 2 AYSFFE #58 F AJDT. mAF
A4 AGFAFY LD ELE FF3] E 2ol BHTH0~625%). EF 4749
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FAR AFEY wEEr] $HTS VAT

olael FEREH e OPUAAM SHAE oy 7bs Ay 42
o) FFsee AAEY, 52EL o4 GEFY FIFH F714 COCsAH
o ola) He AL & AL Ao AUk

Table 1. The production of microinjected blastocysts derived by OPU

No. of No. of No. of  No. of No. of Cleavage

Cows embryos  embryos rate blI: ;;)COf ¢

trial IVM  IVF  microinjected cleaved (Mean, %) s
1 4 23 23 8 5 62.5 1
2 9 79 75 32 17 51.7 2
3 3 19 19 6 2 222 0
4 1 3 3 0 0 0 0
5 2 3 2 2 0 0 0
6 2 6 6 5 2 41.6 1
7 1 9 9 2 1 50.0 0
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dojt2ed gL, A Fobr Fohg Y9 114-1

ATl e NEAFH HHFTEIIE S8 AoA AT TR
& gt =3 ALY uidAdd 9% B F9 ARdd= °l&E F
Qe Al L V€2 9= gk wEA B AFe I AgeA
&g, 5o HolNAY, FejrIzto] Aoy HA2ZA FHo| oA At
g Yo Z FABIAL FF AAYNS BFo 2 1997d37 1998 HH
A A A

SLE AY - B3 499 14 o) AT AU FEEI, ZARE B
o] Fold ANSE Adste] WALA F FFE BANY ¢ R AL 2
Heyog £AHS ANsFgen, AT, F 75~8UA F-+7t 99 7
S 170, 349 AL 20, FABNE AAEHHT E=F xS FEHY
A A BARIE AEEA @3, AQEHo BEE AWE FIEFE o
g3 £ Aldel FAE % AYgeAde dddeFriedTa S
ANFANA Aoy ANT 2 FAFL ol &3Ht AR Hee TIEA
2R AR 308 ol AA Bfol AN FHD o|FA =W
3o A FHS H23AS-

olNATZ 1997dxdE T FTAVLLE olYsto, FHES 9IL7%
(110/120)0] A3, o]%F BAE 425(382%), AR 68F(61.8%)F ET8IA
1998 EolE $T9E 99 HAAE gz ojAPen, AdHe B¢
84.3%(43/51)9] FEl&L, TAT A% 619%(39/63) FHHES HIAT ¥
ntAgE AdFde] AL Az L 327} 3652 837%(3A: 21F)HeH, 52
o] AS 2852 71.6%S eERATE 1998d %] FEHY FEi&o] 197d %
of sl Wold AL APREAY WA AF SAX Add % A=
o A7

olAel Az nlfo], £ AAF AlgwE R FAH HAHD, 29
o AAF 53T Al s AR Fe 329 YAE JHest, olH@
71%-¢ o] &3t HAES FXE FHE & e A2 4AAG.
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1998 =W Aol RS npetdty] $dtd A= Fof-F4EoF o
&, 3-FH d74, FAVe¢4E, £, FEHY 2 IEUFFHLE FY
38278 EE 7Tl Wit 1998 19 1Y FE 12€ 31Y47HA 1dE AN
A FRAE AL oA % JAAG ARE HEEL T RAIAGY 3
ol2 HHFL A&F 367] 7lHe AEE AT AAEs g 2ok AuE
AEE AAsle 71 YIS 204, dE S, ARAXDH ] S0
718 6704, Y ¥ UNEA: 2 FY B3hA: doy, AdFHTE
ARsteE 718 TH71E 04, e 4, ARAXGA 9 FE-E | H 8
Ma, 59 Ve F9 15714 Aok F#ABoA4E 4Ae 73 -39 &
T71% 04, WE L, FHVIeAE 200A, £Y 9 AN ER TAA
At

AFZ e AL g9 2255 2 34 915E HudA sty F$177F
o} A 755X 4zt 96470 (5470 / F @)k 29670 (3.970 / F ) 9] o] Xrts
FATE ATt AGFFde] AL 2FAIAAFANE ol &3 &
o gdadA AT GEFL2RY 1677, =5 E 49 dadA AAGE @
FHo 2 HE 21688709 TS WA

FHTOHLE g FATO] 3404%F, A& FAYo] 5750 o]AHo BF
4161577} o4 HAG. FATY HHEE FESE AWFHTL 982F
(23.6%), AAFAHFL 3,1795(76.4%)°) ol H Yo, AAFHFL 271%
(L129%), SAFH@E 729%(3,032F)E AAsGch FHBRY o4 Fepgz
T AT N o] 302%(1,257A4), 3@ 274 o4 o] 15.2%(6327H), UF
FAF FAHY FIrol o] 54.6%(22727)F e A
daldgro] HAlE 2,854F0] et FEiE HFL APFAF T YN NAE
B 17) o]4] 53.3%, 27) ©]2] 405%H o, SASAY 17) o4 38.7%, 274
o]2 333%%tt ALdFFTold FEH&L AHAFHB? 17 o] 395%, 27
°o]4 509%0len, FdFAE 1/ o4 234%, 270 o]4 261%E JYeEhiA
o mEtA AdFF o] FAFFBEYG, AUFFdo] AdFHy? B L
Fel&S JERRAT
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The 1997 Embryo Transfer Statistics from
Around the World

A Data Retrieval Committee Report
M. Thibier, Chairman of the IETS Data Retrieval C

Summary

For the 7th consecutive year, the IETS Data Retrieval Committee has completed
survey of the ET industry. It held its annual meeting in Boston, January 1998. At this
new tables for collecting embryo data from additional species as well as in vitro produced
were agreed upon. These tables were distributed, at that time, to the local or regional ET
collectors. The results of the network for collecting this data are reported here.

The total number of in vivo derived embryos from cattle has slightly decreased (b
mainly due to fewer embryos transferred in Asia, North, and South America. By contra
continents, such as Europe, have increased their number of embryo transfers. In total, 36
vivo derived embryos have been transferred worldwide. In contrast to this slight reduction
was a dramatic increase in the number of in vitro produced (IVP) embryos that were e
transferred. This is the key event of the year! In vitro produced embryos have reached th
and in some countries are used on a routine basis by the farmers. Over 30,000 IVP cattle
have been transferred. Therefore adding up the in vivo and the in vitro data, < B>391,
embryos have been transferred worldwide. Like last years data, embryo transfers from
species have been reported. The species include ovine, caprine, equine, swine and cervid
IETS Data Retrieval Committee was happy to see that this network was continuing to
members. This was illustrated by numerous queries for statistics from Universities
International governing bodies. It was also encouraging to see that new countries, s
Paraguay, have been inclu ded in the network. The Chairman once again thanks very m
those, from close to 50 countries throughout the world, that helped collect this data.

Introduction

The IETS Data Retrieval Committee has worked very efficiently this past year to colle
statistics from many countries. The IETS wants to thank its members who dedicated some
time to that effort.

ObjectivesandMethodsoftheCommittee

The Committee held its meeting at the IETS yearly conference in Boston, in January
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1998, and discussed, at large, its objectives and the most appropriate methods to achieve
those goals. It was clearly established that the present system, through local or regional
collectors of data from all teams involved in ET in a given area (see Thibier, 1992, IETS
Newsletter, 10 (4): 11), is the best one. This is provided that the collectors convince their
citizens and colleagues of the benefits the whole ET industry can receive from those
world reports. Further, practitioners must be willing to release the statistics from their
yearly operation. It is rewarding to see that this is most often the case, but there are
places where these requests for inform ation are still met with some reluctance. It has
been re-conveyed that this data is kept strictly confidential by the local or regional
collector, as had always been observed.

Continued thanks to the professionalism of the collectors who never use this p
information for their own benefit. The system works fine even though some improvements
made by getting still more countries in the system. Particularly important are the countrie
former USSR and India where we have had difficulty t he past two years reaching a natio
set of data. It is undoubtedly a more difficult job in some areas of the world than
However, all IETS members should be able to help in this regard. Members can either
where relevant, somebo dy who has the authority and confidence of its country people or
and communicate the need for a good indication of our world ET industry activity.

On the other hand, the Committee is happy to see new countries joining this netwo
Paraguay, and others returning, such as Mexico. Other points of improvement discussed in
refer to additional species that we want to cover and also on the renovated format of the
putting the figures together. These forms will be sent to the | ocal or regional collectors,
and sent back to the Chair of the Committee for final computerization.

On those forms, it was decided to stop requesting the breed distribution and just emb
cattle. Even though simplified, this year exper ience has shown that most often breeds w
reported and therefore makes the use of that data impossible.

Major entry of in vitro produced embryos in routine field operations in cattle.

In cattle, we are now collecting data from both in vivo derived and in vitro produce
The major observation one can make from this year data is that in vitro produced embr
their place in the routine field operati ons in some countries.

Bovineinvivoderivedembryotransfers

The in vivo derived embryo data presented in Table 1, show a slight reduction (10-1
total number of embryo collections as well as in the total number of embryos transferred
were a little more than 350,000 embryos reported to have been transferred this year. This r
originates from several parts of the world, North America, South America, and Asia.

This is however, in contrast with what was observed in Europe. In Europe, there w
significant increase in the numbers of transfers (> 10%) compared with the previous year.

These slight changes do result in some re-distribution by region from that reported last

This year (1997), one can see that more than two-thirds of the embryos transferred
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Europe (35.5%) and North America (34.6%). Asia and South America transferred
approximately 14 and 10% of the total respectively, which is a little less than the
previous year. Oceania reported more than 14,000 embryo transfers, thanks to a more
efficient data collection network this year, while Africa remained stable. It is also
interesting to observe in terms of fresh vs. frozen embryos that were transferred, 53% of
the total were frozen. The percentage seen in Europe is exactly reversed in North
America. It was claimed in previous years, that the embryos from dairy breeds are
transferred as fresh more often than those from the beef breeds. This is because more
beef embryos are carried over in time and perhaps in space than dairy embryos. The dairy
breeders want to take advantage of the higher genetics from those embryos right away. By
contrast the beef breeders more often try to position themselves in a domestic or
international markets and to do this, need to have those embryos banked. It is not known
at th is stage whether this still holds true here and if this would explain the opposite
trend of the European and North American distribution of fresh vs. frozen embryos. We
failed in trying to obtain the breed distribution of embryos transferred in a consistent
manner worldwide, and therefore, we cannot comment on this hypothesis at this stage. In
South America and even more in Asia, most embryos are transferred as frozen, while the
majority of embryos in Africa and Oceania are transferred as fresh. It is also worthwhile
to note from the bulk data, the number of transferable embryos per flush is over 5.5 (5.54
exactly) which shows quite a high efficiency in superovulation. This figure has slightly
increased as compared to the previous year (5.4).

Although this report is not technical, it is interesting that some comments given by the
show that direct transfer of frozen embryos in the bovine has increased dramaticall
pregnancy rates with these embryos are ~58% in North America and close to this figure
countries of Europe. It is also of interest to note that frozen direct transfer is overta
classical "so-called" glycerol technique. Close to 60% of embryos transferred used the
transfer procedure both in North Ame rica and Europe. As always it is difficult to get an
idea of the international movements of embryos. The US however, reports that approxi
11,000 embryos were exported. Canada exported 8,531 in vivo-derived bovine embryo
imported 350. The People Republic of China imported more than 1,000 bovine embryos
from Canada.

Table 1. Overall Bovine Embryo Collection and Transfer Activity in 1997.

Transferable Number of Embryos Transferred
Continents Flushes
Embryos Fresh Frozen Total %

Africa 3,031 17,452 5,238 3,528 8,766 24
N. America 27,681 178,818 65,570 59,383 124,953 34.6
S. America 5,380 24,425 18,542 16,712 35,254 9.8
Asia 14,435 72,466 11,416 38,308 49,724 13.8
Europe * 28,706 150,428 59,997 67,525 127,522 354
Oceania 3,074 12,669 7,610 6,827 14,437 4.0
Total 82,307 456,258 168,373 192,283 360,656 100.0
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* The European data is derived from the statistics of AETE, 1998. Due to some typing
those proceedings, some data has been corrected and the data of Finland and Turkey, not
from the AETE, has been added.

From North America, the US reports a total of 76,028 transferred embryos of which 56
transferred as fresh embryos. Those figures are estimated to cover about 80% of the tota
activity. From Canada, 60 operations responded total ing 10,947 flushes, 65,653 transf
embryos, and 44,845 embryos transferred, 47.9% of these were transferred as fresh embryos

Additionally, the Canadian report indicates that 71% of the donors flushed were of dai
Mexico has flushed 390 fema les and more than 4,000 in vivo derived embryos ha
transferred.

As far as Europe is concerned, Table 2 reports the numbers and trends from
countries, most of them are increasing in number or are stable and those with some decli
only a marginal decrease. One can see that 4 countries do transfer almost 20,000 emb
more: France (with over 30,000), the Netherlands, the United Kingdom, and Germany.

Table 2. The Top Twelve European Countries Ranked According to Numbers of Bovine E
Transferred in 1997 (AETE, 1998%).

Number of Embryos

Country Number of Flushes ** Transferred ***
France 6,814 31,297 @
Netherlands 5,530 23,607 =
United Kingdom 5,192 21,444 &
Germany 3,837 19,620 =
Belgium 1,821 6,741 @
Italy 1,122 9,563 @
Ireland 883 5,610 &
Czech Republic 790 4,159 =
Denmark 613 3,176 @
Spain 508 1,527 @
Switzerland 397 2,358 &
Sweden 382 1,884 @

& =& Evolution as compared to the previous year.

* Some of the countries have sent corrections since the AETE meeting due to typing
the proceedings. They have been corrected accordingly.

**This corresponds to the number of collections of in vivo derived embryos.

***This corresponds to the total number of embryos transferred including those
produced, when relevant, as to better illustrate the appropriate embryo transfer a
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The five top countries outside North America and Europe and their relevant numbers
in Table 3. Japan and Brazil remain the two countries with the highest numbers in this
group.

However, their number of embryos transferred decreased by 30 and 50% res
compared to last year. Some of this reduction might come from a couple of ET teams w
not responded to the request, but it also indicates a slight slow down of the industry
countries. By contrast, Argentina seems to have a very active ET industry as close to 2,00
were flushed with close to 10,000 transferable embryos collected. The vast majority
embryos collected there were from the various beef breeds with only 23.5% of the embry
dairy breeds. Approximately 20% of the frozen embryos transferred in Argentina were impo

Table 3. The Top Five Countries Outside Europe and North America (1997 data).

Number of Embryos Transferred

Country No. Flushes
Fresh Frozen Total
Japan 13,231 8,433 31,946 40,379
Brazil 3,319 13,724 10,361 24,085
Argentina 1,855 4,142 5,1A35 9,277
South Africa 3,011 5,213 3,407 8,620
New Zealand 1,567 3,930 3,830 7,760

InVitroProduced(IVP)BovineEmbryos Transferred

This is the second year we have published statistical data for in vitro produced bovin
As eluded too earlier, one can see (Table 4) a dramatic increase in the number of suc
produced embryos in cattle. More than 30,000 of such embryos have been transferred
exactly). However, only New Zealand, Europe, Asia, particularly but not only Japan, have
distinguished between in vivo and in vitro derived embryos. There are some IVP embryos
produced and transferred elsewhere in the world, but as yet they are not clearly id
Nevertheless, there is a lot to learn in terms of relevant strategies for use of this in vitro
germplasm in cattle. The number of transferable embryos is close to 30,000 in Asia as
from Japan, Korea, and Taiwan. This high number is related essentially to mass pro
reported in Korea. This however, covers both experimental and commercial data, and it
been possible to divide the proportions associated with commercial operations. In New Z
more than 1,000 transferable embryos have been produced following 1,057 trans vagino
collections with two thirds being (semi) commercial. In Europe, over 10,000 transferable i
produced embryos have been reported from 10 countries: Belgium, Czech Rep., France, Hu
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Ireland, Italy, Netherlands, Portugal, Spain, and United Kingdom. Most of them, and parti
Italy and the Netherlands, have organized themselves very efficiently to sell IVF-produced e
services to the farmers. This allows them to participate in the improvement of the genetic
the cattle herds, mainly but not exclusively dairies. One can also see from the numbers
transferred, there are more frozen embryos transferred than fresh embryos transferred. This
holds true in Europe, Japan, and Korea, indicating that whatever the pregnancy rates
reported from deep frozen IVF produced embryos, such embryos can be transferred on a
commercial basis. It is of note that two countries in Europe are exception to this, Ireland
and the Netherlands which both have the majority of their IVF produced embryos
transferred as fresh (approximately 1,300 and 1,800 respectively).

Table 4. The Number of Transfers of Bovine In Vitro Produced Embryos in 1997 (AETE,

Transferable Number of Embryos Transferred
Country Embryos
Collected Fresh Frozen Total
Asia 28,622 * 3,151 7,409 10,560
Europe 11,674 7,166 11,142 18,308
Oceania ** 1,336 1,701 1,701
Total 12,018 18,551 30,569

* This is the sum of both experimental and commercial embryos.
** The country involved here is New Zealand.

EmbryoTransfersinOtherSpecies

As far as the other species are concerned, we have improved our system of collection
get more species information reported. We have received reports on horses with some e
being collected and transferred, for example Mexico reports 29 collections, 8 transf
embryos, and 2 pregnancies. Iran reports some 29 transfers of fresh embryos fro
Thoroughbred and Turkoman breeds although it was not clear whether this was done last
over the last few years. Other countries quote some pregnancies underway in this species r
from ET, but there are no figures given. Clearly this is one point where the Committe
IETS members could try to make an effort in helping to collect this data. For other r
some countries have a good indication of what has been done, particularly where there
international movement allowing the collector to clearly identify the operators. Table 5 colla
information and shows that the number of flushes and transferable em bryos collected h
changed much in sheep as compared to last year. The number of embryos transferred howe
decreased slightly due to a lower number in fresh embryos. By contrast, goat embryo
generated a great deal of activity during 1997. Close to 10,000 goat embryos have been tra
mainly in the Southemm Hemisphere. France and Mexico have each reported that ~30



embryos have been transferred. Finally, cervids are once again identified as a genus, which
technology. Both Australia and New Zealand report having transferred cervid embryos eithe
or frozen (approximately 500 combined).

We have for the first time this year, thanks to our colleagues from Canada, a report
on embryo transfer in swine, Elk and Bison. From 5 sows collected, 105 embryos were
assessed as transferable. In Elk and Bison, 241 flushes were performed giving 1,088
transferable embryos out of which 893 were frozen. From those, 295 were transferred
fresh (pregnancy rate 48% according to Mapletoft) and 419 frozen-thawed embryos were
transferred with a pregnancy rate of 45% reported. There are almost 700 embryos from
these species banked at this time in Canada. Some embryos were reported transferred in
other species, for example, South American camel ids, not only in zoos. We hope to get
more of that data together next year.

Table 5. Small Ruminant ET Activity in 1997.

Number of Embryos Transferred

Continents Flushes Trg;‘s;‘:yrzlzle
Fresh Frozen Storage Export

SHEEP

South Africa 128 345 121 168 125 143

Mexico 25 150 120 20 10

Canada 51 . 403 83 161 310 30

Australia 79 328 380 199 143

Total 283 1,226 704 548 345 316
GOAT

South Africa 64 301 105 269 300 269

Mexico 35 175 130 120 15

Australia 613 6,475 7,776 1,007 894

Argentina 142

New Zealand 200 850

Total 912 7,801 8,011 1,608 315
CERVIDS

New Zcaland 88 495 395

Australia 2 24 51

Tota 90 495 419 51




Conclusion

In conclusion, the ET industry in 1997, has had a very busy year with close to 400
embryos transferred. In vivo derived embryos are still in the majority, approximately 360,0
close to 30,000 in vitro produced emb ryos were also transferred. This last figure is the
key event of this past year in our ET industry. We have shown the world that this
technology can be used routinely to benefit farmers. Further, it can be used not only to
transfer fresh but also deep fro zen-thawed embryos as illustrated in this article. As far as
the IETS Data Retrieval Committee is concerned, we still have to improve our collecting
network to encompass more countries, more teams in the countries, and probably more
species to have an eve n more accurate set of data. The Committee will meet again at
the next IETS Annual Meeting in Quebec City, and all members are welcome to make
suggestions to improve our data collection even further.

It is the privilege of the chairman to gratefully acknowledge the most valuable help
participated in this worldwide network of ET data retrieval and more particularly all of the
G. Bo, R. Botha, H. Bong Seok, Jingbo Chen, R. Elaisch , M. Haynes, Y. Heyman, M. A
A. Iritani, M. Kuran, R. Mapletoft, L. Marman, A. Peltomaki, A. Pugh, B. Purwantar
Rodrigues, N. Schutte, Shan- Nan Lee, A. Shirazi, and B. Stroud.
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