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Effect of Cryopreservation by Slow and Rapid Freezing on
the Sperm Motility Index, Viability and Morphology of
Post-thaw Human Spermatozoa

E. K. Kimt, J. W. Kim and H. W. Kim
Ho Obstetrics & Gynecology

SUMMARY

The objective of this study was to investigate the effect of cryopreservation by slow and rapid
freezing on the sperm motility index, viability and morphology of post-thaw human sperma-
tozoa. After rapid freezing and thawing, sperm motility index was significantly higher (MOT:
47.40+20.06%, VCL :38.12+15.58 pm/s, VSL:28.194+14.10 pm/s, VAP:33.64+15.15 pm/s,
and HYP : 2.77+2.71%) than slow freezing and thawing(MOT : 43.39+18.79%, VCL :33.91+
13.50 gxm/s, VSL:19.98+10.88 uxm/s, VAP :24.60+11.72 pm/s, and HYP: 1.33+1.57%;
P<0.05). But sperm Linearity(LIN) was significantly lower(28.83+10.35) comparing to the
slow freezing method(34.64+11.36 ; P<0.05).

On the other hand, significant difference were not observed MAD, WOB, DNC and DNM
by slow and rapid frozen-thawed methods.

After rapid freezing and thawing, sperm viability was lower(60+2.2%) than slow freezing
method(62 +2.1%) and sperm morphology was higher(46+7.7%) than that(44 +8.3). But there
was no significantly.

These results indicate that rapid freezing method was positive effect of sperm cryopreser-
vation in human.
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Table 1. Normal(WHO) and pathologic ranges in semen analysis

Semen characteristics Normal Pathological
Volume(ml) 2.0~5.0 < 15
pH 72~8.0
Sperm concentration(M/ml) 20~250 < 10
Total sperm count(M/ejaculate) > 40 < 20
Motility(0.5~2 h after ejaculate) > 50 < 35
Progression at 37°C(0~4) 3or4 < 2
Morphology(/100 sperm) > 30 > 60
White blood cell < 1 mil/ml > 1 mil/ml

Adapted from World Health Organization.

Laboratory manual for the examination of human semen and semen cervical mucus interaction. Cambridge, Cambridge

University press, 1992.

Table 2. Traditional and new measures of sperm swimming pattern and vigor

Symbol Name Definition
MOT Percent motiliy Percentage of sperm cells in a suspension that are motile
VSL Straight-line Time-average velocity of the sperm head along a straight line from its
velocity first position to its last position

VCL Curvilinear velocity

Average path

VAP .
velocity

LIN Linearity

Amplitude of lateral
ALH .
head displacement

Time-average velocity of the sperm head along its actual trajectory
Time-average velocity of the sperm head along its average trajectory

Linearity of the curvilinear trajectory(VSL/VCL)

Ampoitude of variations of the actual sperm-head trajectory about its
average trajectory

Table 3. Parameter setting used with semen analysis
imaging system

System parameter Value
Image sampling frequency(frame/s) 30
Duration of image capture(s) 1
Minimum motile speed( xm/s) VSL' 10
Maximum motile speed( xm/s) VSL' 250
Maximum countable number(sperm) 400
Maximum countable frame 10

" VSL : straight-line velocity.
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Fig. 1. Traditional measures of sperm-head swimming
trajectory pattern and vigor.
VCS : curvilinear velocity( & m/sec)
VSL : straightline velocity( . m/sec)
VAP : average pathway velocity( «m/sec)
ALH : amplitude of lateral heal displacement
BCF : beat cross frequency
MAD : mean angular displacement
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Table 4. Effect of the cryo-preservation method on the sperm motility index of frozen-thawed human spermatozoa

Cryo-preservation

Parameters’ Raw semen

Slow method Rapid method
MOT(%) 60.89+19.18 43.39+18.79° 47.40420.06"
VCL( £ m/s) 50.24+£18.97 33.91£13.50 38.12415.58"
VSL( zm/s) 35.48+14.89 19.98+10.88" 28.19+14.10
VAP( £m/s) 41.21+£13.97 24.60+11.72° 33.64%15.15°
LIN 52.124+17.40 34.64+11.36° 28.83+10.35
ALH( ¢ m) 3.60+ 0.85 2.86+ 0.72 248+ 0.84
HYP(%) 6.45+ 3.91 133+ 1.57° 277+ 2.71°
STR 7145+ 3.87 56.261+10.60 52.65+ 8.13
BCF(Hz) 874+ 2.97 458+ 2.66 421+ 338
MAD(Degree) 12.12+ 4.62 8.09+ 4.41 942+ 5.63
WOB 7296+ 5.7 61.28+ 8.59 58.63+ 7.78
DNC 114.90+£83.94 42.87+38.65 39.57+£21.33
DNM( £ m) 691+ 1.6 834+ 2.49 8.66% 1.35

Means+SD in row each with different superscripts ditfer(p<0.05).

*

MOT : motility(%), VCL : curvilinear velocity( 2 m/sec).

VSL : straight-line  velocity( zm/sec), VAP : average-path

velocity( gm/sec), LIN :linearity, ALH :amplitude of lateral head displacement, HYP :hyperactivated, STR:
straightness, BCF : beat-cross frequency, MAD :mean angular displacement, WOB : wobble, DNC : dance, DNM :

dancemean.

Table 5. Comparison of viability and morphology of the
frozen-thawed human semen

Cryo-preservation Viability(%) Morphology(%)

Raw semen 77+4.6 55+9.6.
Slow method 62+2.1 44+8.3
Rapid method 60+2.2 46+7.7
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