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The present paper describes the effect of cell surface
sialic acid on the orientation of motile and killed sperm of
cattle in a 5400-G magnetic field. Cattle sperm collected
from six bulls was placed in the medium. The semen
suspensions were divided into motile, freeze-killed, and
naturally dead sperm samples. An aliquot of the sperm sam-
ples were incubated with an added 1.0 mg/m! neuramini-
dase at 30°C for 1 hour. Neuraminidase-treated and non-
treated samples were exposed continuously for 24 hours to
a magnetic field of 5400 G at 38°C. Neuraminidase treat-
ment enhanced the orientation of the sperm. Naturally
dead sperm treated with neuraminidase and exposed to the
mgnetic field had the highest percentage of orientation.
These findings suggest that a negatively charged cell sur-
face inhibits sperm from orientating. However, freeze-
killed sperm had a lower percentage of orientation than
naturally dead and motile sperm.
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PFig. 1 Method of exposing cattle sperm to a 5400-G

static magnetic field.
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Fig. 2 Classification of sperm. a} Upward, with

sperm head perpendicular {Up-Hperp). b} Upward,
with sperm head parallel (Up-Hpara). ¢} Downwarg,
with sperm head perpendicular (Dow-Hperp). d) Down-
ward, with sperm head parallel {Dow-Hpara). e) Left-
ward, with sperm head perpendicular (Lft-Hperp). f)
Leftward, with sperm head parallel (Lft-Hpara). g)
Rightward, with sperm head perpendicular (Rit-
Hperp). h) Rightward, with sperm head parallel (Rit-
Hpara).
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Table 1 Oriented percentages (%) of motile and Kkilled cattle sperm treated with sialidase and exposed to a

magnetic field of 5400 G for 24 hours

Orientation
Condition of sperm Total number
Perpendicular Parallel of spera
Experiment
Up-Hperp  Up-Hpara Dow-Hperp Dow-Hpara Lft-Hperp Lft-Hpara Rit-Hperp Rit-Hpara
Motile sperm
Non-exposed 4.5 18.8 5.0 19.8 5.0 21.1 5.1 20.86 12564
Exposed [ Non-treated 22.0 14.2 21.6 15.1 5.3 . 4.5 8.8 12662
Treated’ 14.6 27.2 16.3 17.7 2.8 9.0 2.4 10.2 12786
Freeze-killed sperm
Kon-exposed 3.2 22.3 21.3 3.1 21.2 3.0 2 12843
Exposed [ Non-treated 13.1 21.6 1 17.4 4.5 13.2 3.9 L 13101
Treated 15.5 26.6 17.2 2.6 11.2 2.7 12733
Naturally dead sperm
Non-exposed 3.2 17.9 4.2 24.4 4.2 22.2 3.5 20.3 12237
Exposed [ Non-treated 14,7 20.8 14.7 20.4 4.2 10.6 3.7 11.0 13083
Treated 17.3 20.2 18.3 20.0 3.7 8.4 3.4 8.6 13209

6 bulls x 2 replications. 1000 or more sperm per replication.

The total percentage in each row is not necessarily equal to 100, because of rounding to the first decimal place.

""Treated, treated with sialidase, and exposed to a magnetic field.
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Table 2 Perpendicularly oriented percentages {%) of
motile and killed cattle sperm treated with sialidase
and exposed to a magnetic field of 5400G for 24
hours

Condition of sperm Orientation
Experiment N Perpendicular Parallel
Motile sperm
Non-exposed 1047 48.2° 51.8
Exposed [ Non-treated 1055 73.0°° 27.0**
Treated 1065 75.7°" 24.3**
Freeze-killed sperm
Non-exposed 1070 50.3* 49.7
Exposed [ Non-treated 1091 63.2%* 36.8"°
Treated 1061 69.4°* 30.6%*
Naturally dead sperm
Non-exposed 1019 49,7 50.3
Exposed E Non-treated 1090 70.5°"® 29.5%*
Treated 1100 75.9°8 24,1**

"N, Weighted mean of all the sperm in table t.
** Percentages in the same rov vith superscripts differ {p < 0.01).
< percentages in the same column within the condition of spera
with different superscripts differ (p < 0.01).
*® Percentages in the same column within an experiment with
different superscripts differ {(p < 0.01).
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Table 3 Perpendicularly oriented percentages (%) of motile and killed sperm of individual bulls treated with
sialidase and exposed to a magnetic field of 5400 G for 24 hours

Code of bull Kotile sperm Freeze-killed spere Haturally dead sperm
Ezperiment ¥ Perpendicular Parallel N  Perpendicular - Parallel N Perpendicular Parallel
A bull
Ron-exposed 1064 45.5% 54.5%* 1023 43.2° 50.8 1010 48.3* 51.7
Exposed {: Non-treated 1031 63.9° 36.1%" 1039 83.4° 36.6%° 1278 §4.3° 35.7*°
Treated 1071 57.7°* 42.3** 102t 61.5"* 38.5%" 1102 73.7°® 26.3"*
B bull
¥on-exposed 1042 43.2** 56.8"* 1049 46.7***  53.3 1025 50.5*° 49.5
Exposed [ Non-ireated 1020 66.1°% 33.9* 1010 58.6°* 41.4* 1026 72.4°° 27.6**
Treated 1042 £3.7°* 36.3** 1043 63.1°* 36.9** 1053 §9.1°® 30.9%°
C bull
Non-exposed ) 1116 69.7° 40.3** 1234 56.5* 43.5%" 1033 56.9*° 43.1*°
Exposed [ Non-treated 1098 73.0%* 27.0** 1232 71.6* 28.4** 1029 B6.0°? 14.0%*
Treated 1042 74.0%* 26.0%* 117 74.4°* 25.6"° 1260 83.8"°*% 16.2**
b bull
Non-exposed 1026 43.9* 56.1"° 1011 48.0° 52.0 1019 46.5° 53.5
Exposed [ Mon-treated 1070 71.3%% 28.7** 1042 54.2%% 45.8*" 1115 72.4°% 27.6""
Treated 1119 77,2°% 22.8"* 1116 54.3°* 45,1** 1078 60.3* 38.7**
E bull
Non-exposed 1016 48.9% 51.1 1069 51.2* 48.8 1006 45.6* 54,4%*
Exposed [ Non-treated 1049 81,0 19.0** 1022 58.8"* 41.2** 1055 86.8°* 35.2%"
Treated 1029 90.8°° 9.2** 1058 82.4°% 17.6"° 1097 76.7°* 23.3**
F bull
Hon-exposed 1016 47.1* 52.9 1034 49,1 50.9 1025 50.4* 49.8
Exposed [ Non-treated 1062 82.3°" 17.7** 1194 70.1°% 29.9%" 1036 £8.9°* 31,1
Treated 1089 90.6°° 9.4*" 1016 80,8°* g.2** 1012 9i.1°° 8.9**

2 replicatlons per bull. 1000 or more sperm per replication.
* b ¢ The probability of a significant difference is at the saae level as in Table 2.
43¢ pepcentages in the same row with different superscripts differ {p < 0.01).
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Fig. 3 Magnetic orientation of cattle sperm in 5400 G (original magnification 200 ).
Left: non-exposed. Right: treated with sialidase and exposed (highly oriented sample).

Table 4 Correlation coefficient between the oriented
percentage and the sperm motility or the sperm
velocity before exposure to a 5400-G magnetic field
for motile sperm

Experiment Sperm Spern
motility velocity
Exposed Non-treated Oriented 0.649" 0.796*"
[: percentage
Treated Oriented 0.554 0.250
percentage

Correlation coefficients with superscripts are significant
(** p<0.01, *p <0.05).
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