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Advances in assisted reproduction have significantly increased
the use of cryopreserved semen samples. In addition to
cryopreserved husband’s and donor’s ejaculated spermatozoa,
We compared the efficacy of various methods of processing requests for cryopreservation of epididymal and testicular
cryopreserved—thawed samples for the recovery of func- spermatozoa have increased dramatically. Recovery of the
tionally adequate spermatozoa as assessed by the responseoptimal number of functionally intact spermatozoa from
to the sperm stress test (SST), an index of temperature thawed samples has always been a goal of semen cryopreserv-
activated sperm membrane lipid peroxidation, and immedi- ~ ation programmes. Sperm cryopreservation is known to
ate and delayed changes in sperm viability and motion result in loss of motility and viability which often varies
parameters. Donor semen samplesn( = 28) were cryo- Pbetween samples (Beck and Silversten, 1975; Criedeal,
preserved-thawed and divided into six equal parts, one 1987; Keelet al, 1987; Centoleet al, 1992) and perhaps
part was used as control and the remaining parts were Detween the various methods of cryopreservation. In the
used to compare five methods of sperm processing as preparative phase of cryopreservation, cells initially shrink
follows: direct Percoll gradient processing, washing by one- When they are exposed to a hypertonic cryoprotectant; they
step or stepwise addition of the washing medium followed then return baclg to near normal volume as the cr_yoprotef:tant
by Percoll processing, and washing by one-step or stepwise penetrates. During the freezing phase, cells shrink again as

addition of the washing medium. Additional samples §i = water leaves the cell due to the freezing of extracellular
10) were evaluated for the immediate and delayed (6 h at water. Cells must go through the same process when they

37°C) impact of one-step and stepwise washing (without are thawed (Hammerstedtt al, 1990). Gaoet al (1995)

Percoll separation). Compared with wash-only methods, found that human spermatozoa can swell to 1.1 times and

. - . shrink to 0.75 times their iso-osmotic cell volume while
samples processed using Percoll had a significantly higher maintaining their normal function. Post-cryopreservation
SST score P = 0.001), motility, rapid spermatozoa y Y

(>50 um/s), curvilinear velocity and motility index (P < sample osmolality could reach 700-900 mOsmol/kg or
’ higher. Theref -f i h f i
0.001). Comparing various Percoll methods, direct Percoll igher. Therefore, post-freezing methods of semen processing

. . . . must address methods of bringing down the osmolality to
processing resulted in the highest number of motile sperma- ging ty

) ~285 mOsmol/kg with minimal effects on sperm motility
tozoa recovered P < 0.00001) and a higher SST score and viability (Morshedi, 1996).

based on curvilinear velocity @ = 0.001). Stepwise washing  y1ethods for preparing cryopreserved samples have varied
gave a significantly higher number of motile spermatozoa om a simple thaw with no special preparation technique

(P < 0.001) but with a significantly lower SST score based oy intracervical insemination (ICI), a simple wash with or
on the concentration of motile spermatozoaR = 0.001),  jthout swim-up, to gradient separation (Percoll or ISolate)
motility (P = 0.001) and motility index (P = 0.01). Sperm  of the motile fraction for intrauterine insemination (IUI) or
viability and motion parameters after 6 h of incubation  other assisted reproductive techniques. Theoretically, to
showed no difference between one-step and stepwise wash- process a cryopreserved-thawed sample, extreme care must
ing. In conclusion, compared with wash-only methods, pe taken to add the washing medium gradually in order to
Percoll processed samples resulted in the recovery of avoid sudden exposure of sperm cells to a low (though
spermatozoa with superior quality as assessed by SST and normal) osmolality environment. Osmolar shock to already
motion analysis. One-step washing of the samples gave an compromised spermatozoa may cause motility, viability and
overall comparable recovery compared to the samples other functional impairments. However, related reports in
prepared stepwise. Having significantly higher SST scores, the literature are contradictory. Using cryopreserved mouse
similar viability and the maintenance of motility, one-step  spermatozoa, Nakagata and Takashima (1992) found no
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difference in motility between one-step and stepwise washediability and motion parameters due to the slow or quick
samples but a significant decline in the fertilizing ability of addition of the washing medium were also investigated.
spermatozoa washed by the one-step addition of the washing

medium. On the other hand, Songsas¢ml. (1997) reported ]

that mouse cryopreserved—thawed samples prepared by ofdaterials and methods

step washing resulted in higher blastocyst formation (33%)semen samples

compared with 17% for the samples processed by stepwiSfhese studies were performed upon approval of the Institutional
washing. They found no change in the viability of Review Board of Eastern Virginia Medical School, USA. Cryopre-
cryopreserved spermatozoa washed by stepwise or one-stegrved semen samplea & 38) from six fertile donors who had
addition of the diluting medium. Larsoet al. (1997) found fathered a child within 1 year were studied. The donors were
that, Compared with One_step Washing' Percoll processing (ﬁsked to collect Samples by masturbation into sterile SpeCimen
thawed semen samples resulted in a significantly highefuPs fo_IIowing 48-72 h of abstinence. Following complete
percentage motility, slightly higher percentage normal mor_llquefactlon at room temperature, all fresh samples were analysed

. . for sperm concentration and motion parameters by computer-
phology but significantly lower overall motile sperm recovery. . isted semen analysis (CASA: Cell Soft, Cryoresources, NY,

They also reported th"?‘t Percoll propessing of Semen Sam_pIQfSA). Sperm concentration, percentage motility, mean curvilinear
prior to cryopreservation resulted in samples with superiobng straightline velocities (VCL, VSL), linearity (LIN= VSL/
sperm motion parameters. Ord (1993) recommended th@CL x10) and the motility index (VCI percentage motility) were
gradual addition of the diluting medium to the thawed determined. Setting parameters and the definition of measured
samples prior to loading on top of the Percoll layers. sperm motion parameters for the CASA have been published
Nevertheless, the question remains of whether a singlélsewhere (Oehningeet al, 1990). All semen samples had a
method of sperm preparation can be found to be suitabl&P€rm concentration 0f60x10°/ml, motility of >60%, =10%
for all types of cryopreserved—thawed semen sample&ormal morphology by strict criteria (Kruget al,, 1987),<1x10%/
. - ml round cells, and had been screened to exclude urogenital tract
Moreover, it is not clear whether the routine methods of. ) . Lo
. . : infections and anti-sperm antibodies.
evaluating the quality of sample post-preparation are the

most adequate and informative. This confusion is oftencryopreservation-thawing methods

compounded by the fact that, except in the in-Vitro ager initial semen analysis, each sample was slowly and gently
fertilization (IVF) cases, sample evaluation is performedmixed with the freezing medium containing TES-Tris-citrate, 12%
immediately post-processing. In this case, we frequentlyglycerol and 20% egg yolk (Irvine Scientific; Santa Ana, CA,
remain with the question of whether or not there will be USA) (Morshediet al, 1995). The volume ratio of semen to the
differences between methods of sample preparation witfreezing medium was 1:1. The mixture was divided into aliquots
regard to the maintenance of sperm vital functions severdh 2 ml cryo vials and refrigerated at 1-8°C for 30 min to allow
hours post-insemination. equilibration. The vials were then transferred onto a freezing tray

Alvarez and Storey (1985) reported that the rate of Iipidand placed 5 cm above the liquid nitrogen for 30 min before they
were placed on an aluminium cane and plunged into liquid

peroxidation in rabbit and mouse spermatozoa is increaserqtrogen. After a minimum of 180 days of storage, the samples

in a high temperature environment. Alvarez al (1996) \yere thawed at 42°C for 3 min (quick thaw) and evaluated for

also found that the rate of motility loss of human spermatozogasic sperm motion parameters using CASA.

was correlated with the rate of endogenous lipid peroxidation

at a temperature of 24-40°C. Incubation of spermatozoa iSperm preparation methods

40°C to activate lipid peroxidation (sperm stress test, SSTJo obtain an adequate amount of thawed samples for all procedures,

has been used to predict IVF outcome (Alvagzl, 1996). a minimum of three vials (-3 ml) from each ejaculate were
The purpose of this study was to use the SST to evaluatéawed, pooled and divided into six equal parts and processed as

the quality of different sperm preparation methods forfo”owsli @) StepWidse I\lNanhlintg d(SWt)h C:Ee patrt of t:‘ﬁ Sa”l‘p'e (i-‘?

ml) was gradua iluted wi ree times the volume o
cryopres.erved—thawed human semen samplgs. The Spe&ﬁm‘s F-10 (gibco; érand Island, NY, USA) containing 0.3%
preparation methods that were compared in this stud

¥1uman serum albumin (HSA, Irvine Scientific) at 1@0increments
included: stepwise washing, by gradual addition of the ( ’ ) o

. - "“and mixed gently each time a portion of the medium was added.
washing medium to the thawed semen; one-step washinghe sample was then divided into aliquots in 2-3 tubes and
by the addition of the medium at once; Percoll processingeentrifuged at 37Qy for 10 min. The supernatants were aspirated
by direct addition of the thawed sample on top of Percollwith a pipette and the pellets were resuspended in 0.5 ml of
gradients; stepwise washing followed by overlaying of theHam’'s F-10 and reanalysed for sperm motion parameters. (ii) One-
washed sample on top of the Percoll gradients and one-stéjeP washing (OW), one part of the sample was diluted at once
washing of the sample followed by overlaying it on top of (One-step) by addition of Ham's F-10 and 0.3% HSA as in SW.
the Percoll gradients. We postulated that the changes iéhe sample was t_hen centrifuged, resuspended an_d analysed as in
sperm motion parameters after each processing method and | I.n both washing methods (SW and OW) t.he flnalur.esult was
P P . P 9 N9 atio of 1:3 of the cryopreserved semen:diluent. (iii) Percoll
a_fter the gxposure to SST cpnd|t|ons CO_UId .be used i’fﬂrocessing (P), discontinuous Percoll gradients (Sigma, St Louis,
simple indicators for the selection of an efficacious methoqyo, USA) were prepared by overlaying 0.5 ml of 90% isotonic
for preparing cryopreserved semen samples. The delayegkrcoll with 0.5 ml of 40% isotonic Percoll in Ham's F-10 with
effects of the change in osmotic environment on spern.3% HSA. One part of the sample was directly added on top of
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Cryopreserved Donor Semen
n=28

[

Thawing at 42 degrees C for 3 Minutes

Determination of Basic Semen Parameters
(post-thaw analysis)

|Thawed Sample Divided Into 6 Equal Pans|
I

[ I I I I 1
Part 6, Stepwise Washing Then Percoll | ]Pan 5, One Step Washing Then Percolll l Part 4, Direct Percoll Processing | [ Part 3, Control ] | Part 2, Stepwise Washing | | Part 1, One Step Washing

| | | | |

Determination of Sperm Motion Parameters and the SST

n=10

Determination of Sperm Motion Parameters and
the Viability at:
1. immediately after each processing
2. six hours after incubation at 37 degrees C
in 0.5% CO2 in air

Figure 1. Study design. SSF sperm stress test.

the Percoll layers and centrifuged at 39@®r 20 min. Spermatozoa experiment 1 and 2, each sample was divided into equal portions
from the 90% layer were retrieved, washed once with Ham’s F-and sperm concentration and motion parameters were determined
10 and 0.3% HSA, resuspended and analysed as in SWo be <5% different from each other. If the measurements were
(iv) Stepwise washing followed by overlaying on Percoll (SW/P), found to be dissimilar, the portions were mixed and divided again
one part of the sample was diluted with the washing medium adollowed by a second measurement, or a third, if necessary.

in SW and the resulting mixture was centrifuged as in SW. Thegxperiment 2

resulting resuspended pellet was added on top of 40:90% Percol, addition, assessment of the delayed effects of stepwise and
gradients and processed as in the Percoll processing method (Rhe-step washing (without Percoll processing) was performed using
(v) One-step washing followed by overlaying on Percoll (OW/P), 10 cryopreserved semen samples from the same group of donors.
one part of the sample was diluted and processed as in OW. Theost-thawing sperm concentration and motion parameters were
resulting resuspended pellet was added on top of 40:90% Percqlbcorded; sperm viability was also determined prior to processing
gradients and processed as in the Percoll processing method (Rf each sample. Eosin dye (Sigma, St Louis, USA) at a
(vi) Unprocessed control (C), one part of the sample was kepgoncentration of 0.5% in phosphate-buffered saline, pH 7.4, was
unprocessed at room temperature. used to assess the viability by counting at least 200 non-motile
spermatozoa. One of the portions was diluted (washed) in a
stepwise fashion and analysed exactly the same way as in SW.
Aliquots of 100 ul from each sperm preparation method and the sperm viability was also determined following the washing. The
control were transferred into 2 ml cryotubes and incubated ingther portion was washed and analysed as in OW followed by an
shaking water bath at 40° C for 4 h (Alvaret al, 1996). After  a5sessment of the sperm viability. Both portions were then incubated
incubation, the sperm samples were allowed to cool down to roonyt 37°C in 5% CQ in air for up to 6 h. Sperm concentration,

temperature for 5 min and the motion parameters were reanalyseghotion parameters and viability were determined for both fractions
The stress test scores were calculated by the ratio of the posfost-incubation (Figure 1).

incubation over pre-incubation of percenatge motilities, concentration

motile spermatozoa, percentage rapid spermatozoaufse), VCL, Statistical analysis

VSL, mean linearity and the motility index. Comparisons between the motion parameters and stress test scores
for the different sperm preparation methods were performed by
analysis of variance. Comparisons between each sperm preparation
Experiment 1 method were conducted by a paired Studenttest. Linear
After thawing, 28 semen samples from the six selected donorsegression analyses were used for testing the correlation between
were analysed for sperm concentration and motion parameters @sncentration of motile spermatozoa and stress test scores in each
described (post-thaw analysis). Each sample was then divided intsperm preparation method. All analyses were performed using
six equal parts and processed as described previously followed b$tatMost statistical software for Windows. The results are presented
determination of sperm motion parameters and the SST (poss mean* SE. P < 0.05 was considered to be statistically
processing) (Figure 1). For all post-thawing dilution steps ofsignificant.

Sperm stress test (SST)

Experimental design
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Table I. Motion parameters of cryopreserved—-thawed semen after different sperm preparation methods

Preparation Motion parameters
methods
Motility Conc. motile VCL VSL LIN Rapid sperm Motility
(%) (x10f/ml) (nm/s) um/s) (%) index
C 522+ 2. 615+ 6.6¢ 415+ 1.2 252+ 0.9 6.04* 0.12 354+ 2.4 217+ 1.4
S\ 419+ 3.4 425+ 6.7 29.8+ 1.1° 156+ 1.1° 5.07 + 0.1& 209+ 1.9 126+ 1.2
ow 39.6+ 3.8 37.1+ 6.%F 327+ 1% 179+ 1.1° 535+ 0.17 247+ 1.9 129+ 1.2
P 60.2+ 3.7° 30.7* 5.% 451+ 1.3 287+ 1.4 6.28 + 0.1& 422+ 2.3 275+ 212
SW/P 56.5+ 4.0° 256+ 4.4 47.0* 1.6 299+ 1.8 6.26 = 0.22 442+ 2. 273+ 2.5
ow/P 53.7+ 4.3 215+ 2.& 46.7+ 1.2 289+ 1.3 6.13+ 0.1% 438+ 2.4 25.6+ 2.4

ab.c.&tatistically significant difference between values with different supersdript 0.05).

Rapid sperm= % of spermatozoa with velocit50 um/s.

MI (motility index) = motility XVCL/100; VCL = curvilinear velocity; VSL= straight line velocity; LIN= linearity; C = unprocessed control; S\#
stepwise washing; OW= one-step washing; B Percoll processing; SW/R stepwise washing followed by overlaying on Percoll; OW#Rone-step
washing followed by overlaying on Percoll.

Results Table 1l. The SST scores calculated based on the percentage
Experiment 1 motility were significantly higher B = 0.001) in samples
processed via the P, SW/P and OW/P, than the OW, SW
Sperm motion parameters after sperm preparation and the C. However, the SST scores for the OW samples
The sperm motion parameters after various sperm preparatiQgere significantly higher® = 0.001) than those of SW or
methods are summarized in Table |. There were nghe C. There were no differences in SST scores among P,
differences in percentage motility among the samples directlg\w/p and OW/P, and between the C and SW.
processed with Percoll (P) or washed and then processed The SST scores based on the concentration of motile
with Percoll (SW/P, OW/P). Although the percentage motility spermatozoa were significantly higher in P, OW/P, SW/P
of the Percoll processed samples was significantly higheand Ow than in SW or C. There were no differences in
(P < 0.001) than the washed only samples, there were ngST scores among P, SW/P, OW/P and OW, and between
differences observed among P, SW/P and the OW/P, an@d and SW. The SST scores calculated based on VCL were
between the motility of the samples washed in one-stegimilar among P, SW and OW but significantly higher than
(OW) or in a stepwise fashion (SW). those of SW/P and OW/P, all & = 0.0007.

The concentration of motile spermatozoa in SW was The SST scores calculated based on VSL were similar
significantly higher P < 0.001) than in the Percoll processed among P, SW/P, OW/P, SW and the OW but significantly
and SW samples. There were no differences in concentratiofigher @ = 0.0006) than those of C. Similarly, the SST
of motile spermatozoa between P and OW, and betweegcores calculated based on LIN were similar among P, SW/

SW/P and OW/P. P, OW/P, SW and the OW but significantly highd? &
Compared with wash only methods, P, SW/P, OW/P and®.00002) than those of C.
C samples had a significantly higher VCIP (< 0.001). There were no differences in SST scores calculated based

There were no differences in VCL among C, P, SW/P, andbn the percentages of rapid spermatozoa among all sperm
OWI/P. The VCL of the OW samples was significantly betterpreparation methods. The SST scores calculated based on
than that of SW atP < 0.001. the MI were similar among P, SW/P, OW/P and OW but
The VSL of P, SW/P and SW/P were significantly significantly better P = 0.01) than those of SW or C. The
0.001) higher than those of SW or OW. However, thereconcentration of motile spermatozoa in each vial from
were no differences in VSL among P, SW/P and OW/Pyarious preparation methods did not influence the calculated
and between SW and OW. SST scores.
The mean linearity of the samples processed via the P. .
SW/P and OW/P was significantly higher than those of S\A)Expenment 2
or OW (P < 0.05). However, there were no differences in !N the second phase of the study, the samples processed
LIN among P, SW/P and OW/P, and between SW and Swia the. SW gave a significantly higheP (< 0.03) number
The percentages of rapid spermatozoa were significantlyf motile spermatozoa than those processed via the OW.
higher @ < 0.001) in P, SW/P and OW/P than in SW or However, the two metho_ds gave S|m|_lar_ results for sperm
OW. However, there were no differences in rapid spermatozo¥i@bility and sperm motion characteristics after washing.
among C, P, SW/P and OW/P, and between SW and owfFurthermore, follqumg the 6. .h mcubaﬂon penod at .bo'dy
The MI were significantly higherR < 0.001) in C, P, temperature, viability and motility characteristics were similar
SW/P and OW/P than in SW or OW. However, there werefof both methods.
no differences among C, P, SW/P and OW/P, and between )
SW and OW. Discussion
The SST scores for each motion parameter from theCryopreservation—thawing and subsequent processing result
different sperm preparation methods are summarized i a significant decline in the number of motile and viable

2154



Processing human cryopreserved semen

Table Il. Stress score* of each motion parameter after different sperm preparation methods

Preparation Motion parameters
methods
Motility Conc. motile VCL VSL LIN Rapid sperm Motility
(%) (x10f/ml) (nm/s) um/s) (%) index
C 0.34=* 0.03 0.22+ 0.02 0.85+ 0.06*P 0.67 = 0.0% 0.79 = 0.0 0.95+ 0.36* 0.29 + 0.0%F
SW 0.27+ 0.0% 0.22 + 0.04 1.03+ 0.07 0.83+ 0.08*P 0.81+ 0.05+P 0.96 + 0.17 0.30 = 0.06*
ow 0.61+ 0.07 0.52 + 0.08 0.95 + 0.04 0.94 + 0.08P 0.91+ 0.0£P 0.91+ 0.1 0.59 + 0.08
P 0.77+ 0.0F 0.63+ 0.09 0.96 + 0.03 0.87 + 0.04 0.89 + 0.04 0.91+ 0.07 0.73* 0.02
SW/P 0.76x 0.04 0.61+ 0.08 0.85+ 0.04 0.80 = 0.08 0.92+ 0.02 0.85=+ 0.1F 0.67 = 0.08
ow/P 0.77+ 0.05 0.56 + 0.09 0.86 + 0.09 0.82 + 0.09 0.93+ 0.09 0.74+ 0.0 0.68 + 0.08

*Ratio of post-incubation motion parameter and the same parameter pre-incubation.

abaatistically significant difference between values with different supersd®igt 0.05).

Rapid sperm= % of spermatozoa with velocit50 pm/s.

MI (motility index) = motility XVVCL/100; VCL = curvilinear velocity; VSL= straight line velocity; LIN= linearity; C = unprocessed control; S\A
stepwise washing; OW= one-step washing; P Percoll processing; SW/R stepwise washing followed by overlaying on Percoll; OW#Pone-step
washing followed by overlaying on Percoll.

spermatozoa. There is evidence that cryopreservation maye, and should enable the user to recover the highest
enhance lipid peroxidation mediated by the loss of anumber of functionally and structurally normal spermatozoa.
peroxidative enzyme, superoxide dismutase, during th&his description of an ideal method is often more hope
freezing—thawing process (Alvarezt al, 1987). It has been than reality. Routinely, we employ the preparative techniques
demonstrated that the exposure of human spermatozoa based on some scientific notions but also often based on
different reactive oxygen species (ROS) results in a markewhat satisfies our immediate needs for the particular settings
decrease in various sperm functions (Aitken and Clarksonavailable. However, we still remain with the basic question
1988; Aitken et al, 1989; Alvarez and Storey, 1992; of which method is the most suitable for processing
Agarwal et al, 1994; Oehningeet al, 1995). Consequently, cryopreserved semen samples. Should a simple wash of the
during cryopreservation and thawing spermatozoa magample, a swim-up or a gradient separation such as Percoll
acquire increased susceptibility to the peroxidative damager ISolate be used? Should the sample be directly transferred
Aitken and Clarkson (1988) evaluated the outcome ofon the gradient layers or be diluted/washed prior to the
different sperm preparation protocols by measurement ofransfer? What criteria should be used to assess the quality
ROS generation and the capacity for sperm—oocyte fusiorof the processed samples prior to insemination?

They found that a subpopulation of spermatozoa characterized A cryopreserved—thawed sample has an osmolality that
by poor motility and impaired fertilizing capacity which is can reach as high as 700-900 mOsmol/kg. To process the
responsible for the generation of high amount of ROS couldample, a buffer based medium with an osmolality of ~285
be isolated on the low density portion of Percoll gradientsmOsmol is often used. Scientifically, addition of the medium
This subpopulation appeared to respond to mechanicahould be carried out with care and on a gradual basis to
stimulus by increased ROS production which can impairavoid the osmotic shock to already compromised spermatozoa.
the functional capacity of normal spermatozoa in the samélowever, there have been several published data of adequate
suspension. recovery from samples processed by direct transfer onto the

Although the cryopreservation phase needs careful observaradient layers (Ord, 1993; Larsat al., 1997), or by one-
tion for the optimal recovery of functionally normal step addition of the diluting medium, disregarding the
spermatozoa, the post-thaw processing of semen samplesmolality factor (Larsonet al, 1997; Songsasert al,
also requires a similar scrutiny. Re-enforcing this is thel997). Should the osmolality change be considered as a
report by Gilmoreet al. (1997) indicating that the addition factor which may compromise the functionality of recovered
of the cryoprotecting agent causes much less damage to tpermatozoa? Can osmolality shock be used to eliminate a
spermatozoa than removal of the agent (i.e. processing gfopulation of already compromised spermatozoa and recover
the sample). the most adequately functional spermatozoa?

The methods of preparing samples post-cryopreservation In this study, we compared some of the most common
could significantly influence the sperm recovery rate andprocedures used to process cryopreserved—-thawed samples.
may also add additional stress to the already compromise@ihe study showed that there is a significant loss of motile
spermatozoa. Semen samples can also be prepared prior gpermatozoa associated with all of the methods evaluated.
cryopreservation to have them ready for IUI (Larsehal, Considering the fact that there are peroxidative and reactive
1997). With this method, not only is a sample with superiorelements in the semen which may negatively influence
quality obtained but also the need to wash samples possperm function, preparing cryopreserved samples for [UI
thaw for IUl is eliminated. Nevertheless, processing sememeadiness may be a better alternative. Studies are underway
samples post-cryopreservation is routinely performed foin our laboratory to answer this question. How these two
many assisted reproductive techniques. The ideal spermmethods of sperm preparation affect pregnancy outcome
preparation technique should be fairly rapid, simple, inexpensalso requires further study.
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With the outcome parameters measured in this study, thevith the stress test, it appears that this mode of processing
issue of osmolality shock appeared to be less consequentiahay be superior to the stepwise washing. At ambient
Although the samples processed by the direct transfer otemperature, others have shown that sperm functions can be
to Percoll gradients (normal osmolality) had a significantlyadequately preserved in TES/Tris egg yolk buffers supple-
higher percentage motility, they were comparable in othemented with citrate and fructose (Aitkeet al, 1996).
aspects to those which were washed first and then transferrellodifications of sperm capacitation conditions in order to
In addition, the washing step did not appear to significantlyaffect the plasma membrane cholesterol content have also
influence any of the parameters measured. Samples washbden suggested to result in an enhancement of sperm
by the stepwise addition of diluting medium had afertilizing capacity (Benoffet al., 1996).
significantly higher number of motile spermatozoa. However, In conclusion, gradient separation of the motile sperm
the percentage of rapidly motile spermatozoa and othefraction by the direct transfer of cryopreserved-thawed
motion parameters measured were similar to those of theamples may be adequate for the types of samples evaluated.
samples processed by one-step washing. Combined with th&ashing cryopreserved-thawed samples by a one-step
measurement of the degree of lipid peroxidation (SST) ana@ddition of diluting medium does not appear to compromise
the delayed outcome evaluations (see below), samplake samples compared with stepwise addition of the medium.
processed by one-step addition of the washing medium
showed better outcome scores. K led

Since the loss of motility is associated with the degreeAC howledgements _ o
of lipid peroxidation activated by high temperature (Alvarez The authors are grateful to Paul Kolm, of Biostatistics, Eastern
and Storey, 1985; Alvareet al, 1987, 1996), we used the Virginia Medical School, for his assistance in data evaluation.
SST to evaluate which sperm preparation method would
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