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A Study on the Separation of X- and Y-Spermatozoa in Farm Animals

Dae Hwan Ko, Heom Dae Park, Kil Saeng Chung
College of Animal Husbandry, Kon Kuk University

Summary

This experiment was carried out to clarify the methods of the F-body tast in human and the

B-body test in buil and hog. The effect of pH and albumin concentration on the migration of X-

and Y-sperm was also investigated.

The results obtained were summarized as follows:

1. In the human semen, the fre uency of sperm in which an F-body is visible was different b
q y y

the fluorochrome. Namely, in case of quinacrine mustard,

43.4 percent (average 49.6%), and in case of quinacrine dihydrochioride,

0.8 percent (average 42,0%),

he F-body frequency was 48,8~
that was 40,7~5

2. The frequency of appearance of B-body was 43.34-1.3 percent in bull semen, and 45,54-0.7

percent in hog semen.

3. Appearance of B-body in hovine semen was increased due to duration of time after washing

till 12 hours.

4. Separation of X~ and Y-spermatozoa using diluents with different hydrogen ion concentration

was impossible,

50,6£2,5 and 58.24-3,0 percent, respectively, and those

(p<C0.01) than corresponding control values.
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5. Appearance of B-body separated ia medium with 6,10 and 207; ovalbumin was 51,1--2,4,

values were significiantly higher
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Fig. 1 Typical F- body positive spermatozoa
(arrow) in human. (x4, 000)

Fig. I Typical B-body positive spzrmatozoa

(arrow) in hog.
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Table 1. Frequency of sperm in which an F-body
is visible (—{—) or 111v1<‘ll)1l’-‘( )

Fluorochrome 3mple (ﬁ: % (— ) o Iowi;.er(i/tations
S S SR R
B 50.8 49.2 228
C 49,3 50.7 320
D 50. 4 19.6 278
E 48.9 51,2 348
Mean(total) 49.6 50.4 (1,507)
% 1‘\11«‘“012:11801‘1({@ 19,7 50,3 243
B 42,5 57.5 301
C 42.2 57,8 320
D 41.1 58.9 348
E 43.4 56.6 279
Mean(total) 42.0 58.0 (1,491
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Table 2. Frequency of spermatozoa in which an
F-body in human and B-body in bull and
hog is visible(+) or invisible(-)

e N A No. of
Species ()% ()% o(éseﬁiations
Human 41.84-0.5 58.2:+0.5 948
Buli 43,3+1.3 56.7=—1.3 1,174
Heg 45,50.7 54.5=-0.7 1,102

g F 3L hww— Bk Ui S4 b R
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Al = ulel zre] VAR Wi WML - Faste) i
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Table 3. Effcct of time course on the appearance
of B-body in bull spermatozoa after washing

Time S0 Sumple Y0 3 Mo

0 hr. A 36.9 63.1 260
B 38.8 61.2 116

C 33.1 61.9 263

D 37.9 62.1 245

E 37.6 62.4 287
Mean(total) 57.9 52,1 (1,176)

12 hrs. A 43.5 36.5 184
B 46.3 53,7 177

C 45.3 54.7 269

D 44.1 53.9 261

E 45.8 54.2 286
Mean(rotal) 45.0 55.0 (1,171)

24 hrs. A 44,0 56.0 250
B 44,1 55.9 272

C 44.6 5344 269

D 45.0 55.0 271

L 44.3 55.7 289

Mean(total) 44.4




o r}zhe]

Ak el R R el B
SEE o sl

HERIAR %1’%1;6}0% B—/J\ e

45,0 6(Ti’) 44.4%) % 12(&&3 %_L
Ao w meol —wRERILE
$iEl = F Mg asd =
. | ol H gk H&e KL
ekt BRIl 4TiAE) whub *ﬁ%% afHﬂLH o] g5l =
B el {imh ?"Mtﬂ %}é&-éﬁ%i A iliziateses
b A9A = A E
3. X7 Y- F%E Nk
1) ko] 2yt (pH)o  fkar X-RiTer

or

AKFe] _ol'i’*“(u © pHz fpgh)el] kst X-#79 Y-

FET- el SRR ERIEGY REE Coel AL YT
* m,w% F; XFT-5 RiGA 2 7 -2
kel AL HE HiA-E, PP Mg e

& BhFeslel. (Unterberger, 1932)7%& dl o] glvt, o
e g FRENY HREke] o Aaled oHA fke] X- m“T‘S}' Y-
YR R RATS T 4eF Ad, E 44
S % wbok el pHEl EHih BoAE b BT
Y-fipe] SRl Bihel  Biehed oA Qg
Z citric acid2 pHE% 5,42 =t3] @

A=k K Eﬁﬁ]

]

rﬂlo +’ mf;

o

EETED

ol 4 e Y-¥5T

B

Table 4. Effect of pH on the appearance of hog
spermatozoa in which B-body is visible

Fresh

P-bodies ejaculate pH5.4 pH6.0 pH6.9 pHS.3
No. sample* 35 5 5 5 5
Meand

SD: 42.0+-3.5 32.4--3.7 50.244.3 47.841.3 —

in each sample.
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Table 5. Isolation of Y-sperm with different
concentration of ovalbumin in hog

2 Y sperm

Composition
of isolation Washed T Teolati
fraction sperm op .?0' if{on
(control)y fraction raction
6% 45.41.0 29.6+1.4  51.1-=2.4
10% 46.2+1.5 31.5-51.1 50.6=2.5
20% 45,5+1.7 27.6:21.6  58.223.0

# 5ol A mE mlel o] 7S ovalbumin 6%,

10%, B 20%9 AAANE A4&3ch 6% A Ml
Pﬂ‘b HEFE B2 B 45.411.0% 40 vl

] BFRTE-S 29.6+11.4%0) gl m R (albuminy i
S-S 51.1-52.4%2 A, LRSS X-pEve HE
o] dolzw albumin/FEsrie Y-yEFel Mzl ¥
obAiel, albumini 10991 RS- EIEA ok 3
R S] Bl (AL 46.2:01.5% 5] el el RJE

7
2. 31,5+1,19¢l ¢ o= albuminf ;12 50.6=2.5
%2 X-¥EF, Y-HTe 4 b Al
vhbeh, 20% albumingisiie] A% e AR Ferd

“J,,W,HWJ B- mﬂ“: H ?ﬁf«» 45. a»fl.l GO 1 A B

2-+3.0%% DP

Ericsson et al. (1973)

Serum Albumin) & 47

B/ (13
9l 28 472%0 9T

donl, 109 BSA2 7=

43%, Jr¥trie] 612 =,

SIRELAE 9% bJgel 465 GEGEel 677 2
ol A 8 fER Rk W) rx

95 ovalbumin-g& fiif]el A & JG%(l'(:f«“]ﬂ)d;E

,J-;,IJ] 63% 24 o 3
2ogleh. g ek ok Be] A & RIS

Ericsson et al.-2 /Ri-E g or

419 albuminér

[
=
e




o B3AWAL ovalbuming #0814 T4l HAE]7] el
ek w}aiv'ﬂ A GGl A el Al IR

}lJL gk Wl o gE frerke R

s Lt o

ST L e 2 A MigEEr

R A

fuf I/" ¢
L= 6%,
2k WS ohAl 10%E rEiEsla, B 20%

1l 209,91 ovalbumin@ii-& M1

]Oa’

/

70

<
Q

fieh s HBE WMot
:9 o}, o] JipE ovalbumin f{fy BSAE

A7l = ASY BIES i ¥

T S E e A
1 s}

d’ fu

V. B =

kOB AE AM, 4 9 Foziel ST R
& fiffisted 19789 14 %8 19781 109 Afefell F-/
eyl Bost s TUsha pHel il
e X-firek Y-MT oA S kst ohgat 22
HRE d ek

(1) AWEEY F- il MBAS Rufuife] AUEHYE
# 24 quinacrine mustard(Q-M)e] i 7= 48.8
~50.5% (3T 49.69)9) ¢ ¢ quinacrine dihydroc-
hloride(Q-D)& {#HsIA-¢ =l & 40.7~43.4% (3 T
42.0%) 24 O-M& fFfists Y- MsE A9 10024
F183= o
(2) =8k 42 KR BpliglAge 2l

e 98]

FfilE

o ASr 43.3xL.3%gom RS e
07955k RIS A B —Lhe)
gL oS WML Petrhed  RMiiEkml HiBlEe] o7 2
Aol
(3) X-igF-ok Y-Hi¥o] S pH RAFE7 vk
) 7o ad 6%, 10% R 20%¢ ovalbumin

Wy Pt W ArEtEl PRRE TR Bog ELAR
< /f'r/d‘ 51.1+2.4%, 50.6+2.5% % 58.243.0%%
#F#:(P<0.01) 7k (s

A g Bishe] L A

=,

jad

Reference

A.D. 1961, Electrophoretic character-
istics of ram and rabbit spermatozoa. Proc. R.
Soc. B., 1565:292,

2, Barlow, P. and C.G. Vosa. 1970, The Y cromos-

1. Bangham,

ome in human spermatozoa. Nature(Lond.), 226:

961.

3.

Bhattacharya, B.C. 1958, Sex control in mamm-
als. Z. Tierz. Zicht. Biol., 72 : 250,

4. Bhattacharya, B.C. 1962, Die verschiedene Sedi-

o

(=2

10

11.

12.

13.

14.

15.

16.

mentationsgeschwindigkeit der X- und Y-Sper-
mien und die Frage der willkirllichen Gescelec-
htsbestimmung. Z. wiss. Zool., 196 : 203,

Bhattacharya, B.C., A.H. Ginther, H.L. Enos,
P.M. Evans and C.R. Ghosh. 1976,

of Mammalian Spermatozoa in

Phenotype
Relation to
Genetic Content [, Indian J. Experi. Bio., 14
(5) : 610~611.

Bhattacharya, B.C., A.H. Giinther. 1976, Phenot-
ype of Mammalian Spermatozoa in Relation To
Genetic Content J. Personal Communication.
D.S. and D.H. Hollander. 1971,
Quinacrine Fluorescence of the Human Y Chro-
mosome. Nature(Lond.), 230 : 52,

T.L. Zech and E.J. Modest.

Fluorescent labeling of chromosomal DNA. Sup-

Borgaonkar,

Caspersson, 1970,
eriority of Quinacrine mustard to quinacrine.
Science, 170 : 762,
Chung, K.S. 1973, Studies on the changes in
the contents of electrollytes and lipids in boar
and bull spermatozoa. The thesis of Ph.D. KYO-
TO Univ. (Japan), : 43.

AR/l 1977, FHY PhLLIREe =hak Wi
RA G e FrE, 1(1) 1 73
Diasio R.E. and R.H. Grass 1971, Effects of pH
on the migration of X and Y sperm. Fertil.
Steril., 22(5) : 303,
Ericsson, R.J., C.N. Langevin and M. Nishino.
1973.
Sperm. Nature, 246 : 21~24,
Gorden, M.]. 1957, Control of Sex ratio in rab-

Eiid.

Isolation of Fractions rich in Human Y

bits by electrophoresis of spermatozoa. Proc.
Nat. Acad. Sci. U.S.A. 43 : 93,

Joel, C.A., A. Kotechalsky, O. Kedem and N.
Sternberg. 1951, Electrophoresis of human sper-
matozoa. Experiment, 7 : 274,

Kleegman, S. 1954, Therapeutic donor insemin-
ation. Fertil. Steril., 5:7.

Kordts, E. 1952, Untersuchungen iber die Eig-
tung der Electrophorese zur Trennung der min-
nchenund weibchenbestimmenden Spermien beim

Kaninchen. Z. Tierz. Zicht. Biol., 60 : 221,



17.

18.

19.

20.

21.

22,

Lewin, S. 1956, Artificial sex regulation of
mammalian offspring. Br. Vet. J., 112 : 549,
Lindahl, P.E. 1956, Separation of bull spermat-
ozoa carrying X- and Y-chromosomes by count-
erstreaming centrifugation. Acta Agricul. Scand.,
83 : 226,

Machowka, W.W. and S.B. Schegaloif, 1935, Die
Reakiton der Spermatozoen auf konstanten Strom.
Arch. Entw. Mech. Org., 133 : 694,

A 1974, Y-chromatin® 58 L+ 5 HEBEHRE
EBe PETOSESERCIT 2HE. BATH
Eagragint, 19(1) : 60~71.

Nevo, A.C., I. Michaeli and H. Schindler. 1961,
Electrophoretic properties of bull and of rabbit
spermatozoa. Exptl Cell Res., 23 : 69,

Piiz, A. 1952, Das Verhaltnis der Siugetierspe-

23,

24

25

26.

27.

electrische Feld. Z. Tierz. Ziicht.

Biol., 60 : 315,
Schréder, V. 1941, Kiimstliche Geschlechtsregul-

ation der Nachkommenschaft der Siugetiere und

rmien und

ihre biologische Kontrolle. Z. Tierz. Ziicht. Biol.,
50: 1,

Shettles, L.B. 1961, Difference in human sper-
matozoa. Fertl. Steril.,: 12,

Siljander, A.A. 1936. Shornik Trudov Zootek.
Kaf. s.h. Skol Kirov.,:148,

Unterberger, F. 1930. Lenkung der Geschlecht-
sverhdl tnisse. Dtsch. med. Wsch., 56 : 304,
Zech, L. 1969. Investigation of metaphase chro-
mosomes with DNA binding fluorochromes. Exp.
Cell Res., 58 : 463,



