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Utilization and Process of Frozen Semen in Boar
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Summary

Frozen boar semen should be utilized in swine production in order to get its advantages. Much studies
were carried out for the practical use of frozen semen. Some of frozen boar semen are used in swine produc-
tion and some companies .re exporting frozen boar semen in U.S.A..

For the practical utilization of frozen semen in swine production in Korea, we have to get deep knowledge

and understanding about frozen boar semen and studies on processing and conception of frozen semen.
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Table 1. Sperm survival index of freeze-thawed semen in for diluents(n=15)
ok (1, 1979)
1st diluent E S E+S Tz
2nd diluent S N S Taz
Survival 35 41 56 54
Range 30-40 35-50 50 -60 50~ 60
E: Egg Yolk, S: Skim Milk T2z A.l. Center’s diluent
Table 2. Effect of glycerol on conception with liguid semen
level of glycerol(%) No. A. 1 No of conception conception rate (%)
0 12 5 41.7
3.5 14 8 57.1
7.0 10 0 0.0
(& &, 1972)
Table 3. Farrowing results with frozen semen
Glycerol (%) Female :Z;n(:ifn:tlirosrfs i\la(;r(:)rwings Farr:f/ings %:el”
Sows 6 B) mean 8.4
2.5 Gilts 8 5 Range
Total 14 10 71. 4
Sows 8 4 mean 9, 67
7.5 Gilts 3 2 Ravee |
Total 11 6 54.5
(King et al., 1966}
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Fig. 2. Changes in boar seminal plasma GOT
activity caused by dilution with Trist-
ricine semen extender. Undiluted sam-
ple equals 100% (Means of six samples

and their standard error) (Bower, 1973)
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glycerol 2.5 %ol A 71.4%, 7.5 %ol

Effect of glycerolation

on GOT release
Effect of dilution

on GOT release a

Control  Glycerolated Glycerolated Glycerolated
{No glycerol) immediately gradually  after 2 hrs
over 2 hrs. at5 C.

The effects of method of glycerolation
of boar spermatozoa in Tristricine ext-
ender and subsequent dilution upon G-
OT release (Means of six ejaculates

and their standard error) (Bower, 1973)

Acrosomic System of pre and post-freezed spermatozoa in four diluents (n=5)

Acrosome . Lightly Heavily
system Survival  Normal Swalled Swalled Malformed  Damaged
Diluent (%) (%) (%) (%) (%) (%)
Salt Pre 86 87 5 2 1 5
0.8%  Soution  Post 0 6 6 85 2 1
E E Pre 84 71 26 2 -
Post 35 27 48 21 2 2
S S Pre 86 67 - 5 6 4
Post 41 25 46 23 3 3
Pre 85 69 23 2 1 5
E+S S Post 56 37 40 19 3 1
Pre 86 61 26 1 2
Tz Taz Post 54 31 4 18 3 4

(Chung & Im, 1979)
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Table 5. Hiztory of forzen boar semen

19714 Crab #} Einarsson, Graham-%-, Pursel 3}
Johnson - K S (ERE S 3k EASHA
TS Yasla Adedl FEidleo gEE 2
~3%2 ¥Fo] (i Ack Bl —# BRI
A At dv dikg el gt =Pursel
Johnson (1975) ] WifiksH Sl SRl ARASKSH B
EHkell 8 9j-&up 225 Paquignor 3+ Court (1976)
W Larsson (1977) ol ¢33t @gsksue el ®GHkE
BLtedisbes e ERbol o] = srl

Author year Details Conception

Hoffman 1959 frozen at —79C 1/11 heads fertile

King et al 1966 Glycerol 2.5% 71.4% farming
Glycerol 7.5% 54. 5%

Waide 1969 frozen at —196T 4/6 heads fertile

Polge 1970 Oviduct infusion of fertile frozen semen

Crabo & Einarsson

Graham

Pursel & Johnson 1971 inseminate through cervix fertile

Pursel & Johnson 1975 Beltsville method for practical

use of frazen semen

Paquignon & Court
Larsson et al.

1976 method for practical use

V. RS fhiE ¥ Mg
1. EHHES RIB

FEE BUERS vhE Bl AHgsheA 2
Lo s B Fol MEsh Bkl &
sz Aol Fhamo] akabsleke wgsh ek =
3 ssAAe o "Esh FRRS  mksehIAl R
Bis 5°Col @Es S = @S #®E
st ek o) AL RRE RS SHERAE
LAE HEstezAd el &b e Kk
of g AgEE dedos mgkach

< =

2. 1TRERR SH

FRW-S RIS R RES R R (25°C §i
®) oA HETT A Ads 5~7°Col Kl
o] Waslor ghch = MRS ¥ ol sURHCl )
gl s 2ud o A48 gaser g
o}, Zhahsw RS K foll Mm-S Tol

PESH S E dmAlshe el ek el 5
~7°C7bx) WAshw sk A7 60~120
7kel g steh,

3. 2.xIKEY SCUMEFM

2L FrlAl e T9Y MRKSRE 1K
st Hrs ohA Flgske AS wach MR
5°Ce} 15°Coll A FEfEst=vl wisteel £4E 2
FhaRol ALl A RMAAE we X
aLoglvh 5°Cel e W el 2 KBS
Epshn =elAl SuRmel dekd Hovt iAol E
£ w4189 15°Coll 4 A4t o] e A
o FejAlEe] Mok Avke — kK — ol drk 2
KRR RERRL 2 KERBKRe WEE Aelok
gref,

WO 2 KRR & wimste A% 105 2
Ao 4~55 ol sl ffgol oL
S Fol g2 FE GOT A s Y5 ek



4. S2ME LE

ZRMBE MEBT HEA A KeE HiEctd 5B
FAsel ZelAlE @l Yol HEE B
+ T AT FeAE Fgolel ek Fel AlE
Fhgasiol At = @iEEetd 2R/ gk
Dukelew ¢} Graham(1962), #i=} {F(1978) 2 4 4

7k, (Table 6), Rohliff (1972)= 5 4|7}, Setterg-
rgren(1958) 3t 4% (1975)-2 12 4| 70| S $a %
Wf kol okaskelal d49de s, Salimon(1973
B2 AzkEel ZlA7te] Erbam gl Al
MO B 4~12470 % Hojrh Sl H3 4
e Pgingd wel £ASH 7°CRo H2 8

o4 A e LR AAlsch

Table 6. Glycerol equilibration and post-freezing sperm libability

Glycerol equilibration (hr)

Size of straw(ml)

1 2 3 4 5 6
0.5 10.0 16.0 26.0 37.0 34.0 29.0
1 7.0 13.0 22.0 30.0 36.0 24.0
Average 8.5 14.5 24.0 33.5 32.0 26.5
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Fig. 4, Effect of sperm concentration on
libability of frozen semen

(Chung & Im, 1978)
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Sperm-rich {raction

Storage at 22—-24TC
for 2 hrs

l

Centrifuge for
plasma elimination

First extension with

BFs extender
} {
Cooled to 5C in 2 hrs

Second extension with
BFs extender containing
2 % glycerol

Freezing
!
Thawing

Fig. 6. Freezing process of Pursel & Johnson
(1975)
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Table 7. BFs Extender (Pursel & Johnson, 1975)
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Tes-N- Tris (hydroxy methyl) methyl

2 aminoethan sulfonic acid 1.2¢
Tris (hydroxy methyl) aminethane 0.2g
Dextrose 3.2g
Egg Yolk 20. Oml
Orvus espate 0.5ml
Distilled water to final volume 100. Oml

Centrifuge at 12,000rpm for 10min, Use supernatant
Table 8. Thawing Solution (Pursel & Johnson, 1975)

Dextrose 3.70g
Sodium citrate 0.60g
Sodium bicarbonate 0. 125¢
EDTA (Sodium ethylenediamine tetra actetate) 0. 125g
Potassium chloride 0.75g
Distilled water to final volume 100m:

BFsHB o] B2 EEAgS 22 ¥ Tes-
T-Tris methyl 2 amionoethan sulfonic acid2} Tris
aminoethane s} 2+-& JEEMEBM S FHSIAcH= A
3} Dextroses} Zr2- HENIRE 3.2% % &l 4
S3tq o= HEHILHESE HHE B orvus e-
spate® AHE3F Aolvl AR S H#-2> Sodium c-
itrate, Sodium bicarbonate, Potassium chloride ¢}
Ao S wminskH A Dextrose® 7.3%2 &g
K #pnstel EDTAE (/M3 Zeojch
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& PS4 42 2= 3 3 AR Hggolch
Purselzl= @2l @@ER7bNA ZuBHES 12
3t o} Katofife2 Glucose®] M7 ¥
HE IEWBEZA Sodium lauryl sulfated 4 o]

Sperm rich fraction

|
Centrifuge at 600g for 150 min.

Elimination of seminal plasma

!

Suspension with extender to
same volume of semen

H
Cooling to 5C(1C/6 min.)

Second dilution
Extend semen 1. 2nd dilution 1(2% glycerol)

|

Glycerol equilibration for 4 hr.

|
Rapid freezing in LNG

Fig. 7. Freezing process of Kato (1976)
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Sperm rich fraction

)
Storage at 26~27C for 30~60 min.

}
1st dilution with EGT-10
(1. 5~2.0 times)

}
Cooling to 10T or 24~25T

!
2nd dilution with EGT-10(7% glycerol)
(Final glycerol content 3.5%)

i
Cooling to 5C for 3 hr
|
Put into aluminium package
!
Rapid freezing

Thawing
4

Re extension

Fig. 8. Freezing process of waide (1977)

Table 9. Extender(Kato, 1976)
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Table 11, Re-extender (Waide, 1977)

Glucose 5.0g

Inositol 0.5g

T — e
:ylii:};ﬁ:;?je)prapyldxsulf1de 0.002g

Sorensen phospate buffer (pH 7. 4) 10. Oml

Egg Yolk 2.0ml

Potassium penicillin G 6001U/ml

Distilled water to
final volume

100ml

% Use only supernatant from centrifugation at 2, 500g

for 20 min.

Tris aminomethane 1.08g
Citric acid 0.53g
Glucose 2.67g
Sodium lauryl sulfate 0. 16g
Streptomycin 0. 05g
Penicillin 0.04g
Egeg Yolk 20ml

Distilled water to
final volume

100ml
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Table 10. EG-10, Extender (Waide, 1977)

Sperm rich fraction

!

Extend with ES extender
(Semen 1 : Extender 1)

}
Cooling to 5%C (1T /6 min.)
|
2nd dilution
Extended semen 2 . Sextender 1(7% glycerol)
(Final glycerol cortent 2.33%)

Glucose 5.0g
Fructose 0.5g
Inositol 0.5g
Egg Yolk 10. Oml
Potassium penicillin G 600Iu/ml

Distilled water to
final volume

100ml

Glycerol equilibration for 4~5 hr.

}
Set at 4cm abov~ LN

i
Put into LN

1
Rapid thawing

Fig. 9. Freezing process of Im and Chung (1978)




ESHifK (312) % @#Rstd o 2 khBroE s
WelEkr#L7F Enior ol SHfR (£13)2 @Hste o
ch, ESHiEER-2 D B8 A5 Trisaminomet-
hanes} Citric acid® E#mmste oo A
EWHEE A Glucose, Fructose ¥ Glycine {#HH
ki olvh, MW R 2 KRB 1 KRR
Fel A& skl oy Ime 1 kB d
ngel th2 2 kRS (ERT Aol Hfgolch

Table 12. E.S. Extender(im & Chung, 1978)

Tris aminomethane 1.514¢
Citric acid 0.890g
Glucose 0. 165¢
Fructose 0. 165g
Glycine 0.05g
EDTA (2 Na) 0. 10g
Catalase 0.01g
Skim milk 2.50g
Streptomycin 0.10g
Penicillin 0.08g
Egg Yolk 10ml]
Distilled water to final volume 100m}

Table 13, S Extender(im & Chung, 1978)

Skim milk 5g
Glucose 3g
Fructose 3g
Stretomycin 0.1g
Penicillin 0.08g
Distilled water to final volume 100ml

Sperm rich fraction
Centrifuge at 1,000g for 10 min.

Suspension with TFE dilutor (3% glycerol)
at 30T

}

Cooling to 15C for 60 min.
i

Cooling to 5T for 60 min.

i
Pellet freezing(0.025ml tablet)

Fig. 10. Freezing process A (Maxwell, 1979)

Sperm rich fraction

i
1st dilution with same volume of

TFE dilution at 30C

i
Cooling to 50T

{
Centrifuge at 1, 000g for 10 min.

Suspension with TFE dilution (3% glycerol)
Sperm No. 0.9X%10°/ml

!

Pellet freezing

Fig.11. Freezing process B (Maxwell, 1979)
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Table 14. TFE Dilutor (Maxweli, 1979)
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Tris aminomethane 250mM
Citric acid 175mM
Fructose 110mM
EDTA(2 Na) 15mM
Egg Yolk 15%
Glycerol 3%

Table 15, Thaw ing Solution (Maxwell, 1979)

Tris aminomethane 250mM
Citric acid 75mM
Fructose 110mM
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Warm water at 42C
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pellet
- _ O£ semen
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Thawing solution of 42°C
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Table 16. Conception of frozen boar semen

Author (year) Extender & Freezing method Thawing Head No.of A.1 Conception
Polge (1956) Glycerol 10% 35 0
Hess et al. (1957) Glycerol 7% 25 28.0
Hoffman (1959) Glycerol 8 ~10% 11 9.0
King & Mcpherson(1969) Glycerol 7% 24 0
Waide (1969) Glycerol 5~7% 6 66. 6
Graham et al. (1971a) TEST dilution, pellet Glycerol 2~3% 60T 22 36.9
Graham(1971b) TEST dilution, pellet 1% 65T 26 0
” 1% 65C 26 15.4
" 0% 65C 24 45.8
Persel et al. (1971a) BF3, pellet Glycerol 2~3% KYA® 12 83.3
Persel et al, (1971b) BF3, .pellet Elimination of 37T 10 8
seminal plasma
Sperm rich fraction 31¢C 10 40
Salamon et al. (1974) TES, Pellet glycerol 2% 30T 76 43.4
Crabo & Einarrson(1971) TES, Pellet gylcerol 2~3% Thawed in 7 8.4
seminal plasma
Graham et al. (1973) TES, Pellet glycerol 2~3% Thaw.ed in . 91 48,0
seminal plasma 30°C /min
Harashima (1973) Elimination of seminal plasma, Thawed in 13 4.0
Glycerol 2~3% seminal plasma
Pursel et al. (1975) BFs dilutor, Pellet glycerol 2~3% BTS Thawing. sol 50T 26 84.6
Mikawa (1977) EGT 24-10 Seminal plasma 5 40.0
EGT 24-10 5 60.0

Table 17. Pregnancy rates and litter sizes after insemination of boar spermatozoa frozen
according to the methods of the given authors

Number of sows/gilts Mean
Method Reference litter
Inseminated Pregnant % size
Pursel and Johnson et
Johnson al. (1978) 33 27 81.8 9, 5%
144 92 63.9

Westendorf Richter et al.

et. al. (1976) 201 139 69. 2 8.4

Paquignon Paquignon et

and Courot al. (1977) 138 8 57.8 9.7

Larsson Larsson et al. «

et al. (1977) 36 2 72 9.7

* Estimated at slaughter 28 days post coitum
. BB $E7E FHERel BUT KEK 2 gk9d Pursel & (1981) o] shRskEwE Sl ARl &
the ®EK ! THRl kel M, RFEFE R BAEME As R
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Table 18. Farrowing rate and litter size of liquid and frozen semen

Sow Litter size
Semen Farrowing rate
No. Insemi. No. Farr. Total Live Dead
Liquid 249 197 79.1 10.6 9.9 0.7
Frozen 202 95 47.0 7.4 7.1 0.3
Johnson (1981)
Table 19. Farrowing rate and litter size of liquid and frozen semen
Synchronization* Control

Liquid semen

Frozen semen

Liquid semen Frozen semen

93.1
10.3

Farrowing rate (%)

Litter size

48.3

86. 8
10.1

56. 7

9.2 6. 4

* Allytrenbolone 15mg/gilt for 18 days estrus between 4~7 days(Pursel, 1981) after with draw!

Table 20. Effect of sperm number on conception of frozen semen

Group Sperm No. X 10? No. of head A. L No.of Conception Conception rate(%)
Sow 21 16 76.2
1 3.33 Gilt 9 5 55.6
Mean 30 21 70.0
Sow 16 9 56. 3
2 2.80 Gilt 4 2 50.0
Mean 20 11 55.0
3 2.95 Sow 17 9 52.9
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Table 21. Farrowing rate and semen volume in seminated frozen semen
Semen volume inseminated

55m! 80ml
Frawing rate 44.8 60.0
Litter size lived 7.3 7.9
Litter size weaned 6.6 7.0

(Pursel, 1981)
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