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Studies on the Control of Sex Ratio by Treatment of Protein Column
and H-Y Antibody in Ewes
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Summary

This experiment was carried out to investigate the sex ratio of produced lamb after artificial

insemination into the cervix with spermatozoa from the top and bottom portion of ram semen

separated by diluting semen a column of protein, and after implantation into the uterus with

normal morulae and blastocyst cultured in BMOC-3 and Ham F-10 medium containing H-Y

antibody and complement treated with spleen and testis, respectively. All embryos developed to

morulae and blastocyst were cultured in medium under gas phase of 5% CO, in air at 37°C,

24 hrs. Estrus of ewes induced by 2 MAP vaginal sponge and 750 IU PMSG during the non-breed-

ing season.

The results obtained in these experiments were summarized as follows:

The ratio of heating, lambing, and prolificacy after artificial insemination into the cervix

of ewes induced by a MAP vaginal sponge and 750 IU PMSG during the non-breeding season
were 100%, 40% and 2.74 heads, respectively.

Involving 44 ewes, spermatozoa from the top of the protein column produced 23.1% male

and 76.9% female lambs, while spermatozoa from the bottom of the column produced 81.3%

male and 18.8% female offspring, respectively.

The sex ratio (male-to-female) of progeny produced after implantation with normal morulae

and blastocyst cultured in medium containing H-Y antibody and complement treated with

spleen and testis were 21.0%, 79.0% and 17.4%, 82.6%, respectively.
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Zrol ol Ky fimEE mlyh 200X 10° 0.2 FH#s 5lod

The pooled semen was extended (concent. of 200X 10* spermatozoa), per ml with diluent A (300mM

fructose, 95mM citric acid)

!

Diluted semen(2ml) was layered onto 6 ml diluent B (360mM tris, 33. 3mg glucose, 113.7mM

citric acid),

6 % (w/v) BSA

After 2hrs. holding the top(2ml) and bottom (6 ml) portions of the column collected in tube and
spun at 1,000g for 15 mins.

)

The supernatants were discarded and recentrifuged, the supernatant discarded and the spermatozoa

diluted 1:1 with diluent C(360mM tris, 33mM glucose, 113mM citric acid, 18% (v/v) egeg yolk, 6%

(v/v) glycerol

The diluted spermatozoa were cooled to 5C in 1 1/2 hrs., frozen on dry ice and stored in liquid

nitrogen until insemination

The ewes were divided into two groups (A and B) and received cervical inseminations (750IU PMSG

at removal of MAP sponge) with 100X 10® motile spermatozoa

Fig. 1. Experimental procedures for protein column method
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His S BfEstloh Bl hakel il H-Yhigi et 2ol MAP bt)mg & WAiA1 7l sponge & Nl 91
S s wio s g~16dlilmel KT T 7F fi Agh %, sponge B A: 1ol 7501U o] PMSG &

LAntigcn | Spleen cell and testis cell:homogenization in PBS (kept on ice)

Centrifuge, 10 min., 100g, Precipitate was discarded and supernatant
was recentrifuged at 30, 000g 20 min., at 4T
Final pellet was resuspended 1:1 in PBS

\
Immunization Immunized via subcutaneous injection 7 times at weekly (diluted which
adjuvant complement, 1:1)
Bleeding from cervical venous, 8 weeks with 50 ml
\
Preparation of H-Y Centrifugation of blood
antlserumJl Collecting antiserum
Incubation of H-Y Incubation of H-Y antiserum & embryo (8-16cell & morulae)
antiserum & embryos Incubation under the gas phase of 5% CO, in air at 37C for 24 —48hr

!

LTransfer of embryosJ Transfer of normal embryos (morulae & blastocyst)

Embryos shown normal development after culture in medium containing

H-Y antiserum and complement

Fig. 2. Schmatic representation of sex determination by H-Y antibody treatment
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Table 1. Result on fertility in ewes during Table 2. L.ambing following insemination of

the non-breeding season spermatozoa from the the top and
bottom of protein columns
No. of No. of No. of Prolifi-
ewes treated* ewes heated (%) ewes lambed cacy®* Protein  No.of No. of oo No. of
20 20 (100) 8 (40) 2.78 column ewes ewes . female

. males (%) o
*:Treated with MAP sponge for 9 days and 750117 PMSG portion treated lambed (%)

on sponge removal TOp 21 13 (6].. Q) 3 (23 1) 10 (76 9)
**:No. of lambs born/No. of ewes lambed Bottom 27 16 (69. 6) 13(81. 3) 3(18. 8)
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Hike7E 2= protein ©)ub BSA (Bovine Serum Al- el -&wll, 91.5%9 81.7% 7} Eo & ¥}
bumin) o A= X, Y K & i J3b Edhthol] ¥} dom, olF 41.8%%} 45.4% 7 i EId =], o
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mn 2 EHEte] bRyt Tz st &, o} 17.4% 2. iepyich
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Z7b N TGS 85, 61.9%9F 69.6%7F  rite Feob Mok o B mkold o, 47%~ 90%
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Table 3. Sex of progeny resulting from ewe embryos treated with H-Y antibody and complement

Source No. of embryos No. of embryos Survival after Sex ratio

antibody examined developed (%) transfer (%) Female (%) Male (%)
Anti-spleen 212 194 (91. 5) 81(41.8) 64(79.0) 17(21.0)
Anti-testis 186 152(81.7) 69(15. 4) 57(82.6) 12(17. 4)
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