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Abstract
Objective To determine the effects of the time interval between sperm collection and
preparation, collection and insemination, and preparation and insemination on IVF results.
Design Retrospective descriptive study.
Setting IVF Unit, Research Center, and Department of Obstetrics and Gynecology,
Ramathibodi Hospital.
Subjects Sixty couples who underwent IVF-ET were recruited. The subjects were divided into

normal and abnormal sperm parameters as followed.
Group 1 : sperm concentration > 20 x 10¢/ml with % motility > 50, (N=47)
Group 2 : sperm concentration < 20 x 108 ml and/or % motility < 50, (N=13)

Main outcome measures Time interval between sperm collection and insemination (T ), after
complete sperm preparation and insemination (T ), sperm collection and preparatidn (T );
fertilization rate; cleavage rate. 2 :

Results The female age, number of oocytes, T ,T ,and T in both groups were not different.
The fertilization rate in group 1 was significdntl§ highef than that in group 2 (85.1+186,
65+29.3 ; respectively), where as cleavage rate was comparable. In group 1, there were no
correlation between T, T, T, and fertilization or cleavage rate. In group 2, T and T also
showed no correlatidn Wit fertilization and cleavage rate but there weré significant
inverse correlation between T and both fertilization and cleavage rate (r =-0.75 and -0.575,
respectively). s

Conclusion  Prolonged time interval between semen collection and preparation may effect
IVF outcome, especially in cases with abnormal sperm parameters. Appropriate schedule for
semen collection should be considered in IVF program to ensure the optimal outcome.
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In spite of quality of oocytes, sperm parameters
are the important factors affecting outcome of IVF.
Sperm processing which includes semen collection,
examination and preparation therefore plays significant
role in the procedure. Timing of semen collection
varied from centers to centers. Some requested
husband to collect semen prior to oocyte retrieval to
ensure that sperm would be available. In case of
masturbation failure the cycle may be cancelled.
Regardless of masturbation problem, some centers
required semen after oocyte retrieval approximately
few hours before insemination.!) Theoretically, after
ejaculation semen was left for 30-90 minutes allowing
complete liquefaction to take place.® An examination
and sperm preparation would later be performed and
kept incubating for insemination. The usual time of
insemination was 2-5 hours for metaphase Il oocytes
after collection. Longer insemination time up to 24-36
hours was required for the immature oocytes.® It was
noticed that there were wide ranges of time among the
periods of time interval between semen collection,
sperm preparation, and insemination.

It is consequently our interest to see whether
those time intervals affect the IVF outcome. The
purpose of this is to determine the effect of time interval
between semen collection and preparation or
collection and insemination or preparation and
insemination on fertilization rate and cleavage rate.

Materials and Methods

This retrospective study was carried out among
60 couples who underwent IVF-ET at Ramathibodi IVF
unit during December 1996 to October 1997.

Control ovarian hyperstimulation protocol
Ovarian stimulation was achieved by short
protocol using hMG (150 to 300 IU/day) intramuscu-
larly (IM) from day 2-3 of cycle concomitant with
GnRH-a 800 pg/day intranasally from 1-2 day of cycle.
The dose of hMG was adjusted based on follicular size.
When three or more follicles had reached a size of
> 16 mm, 10,000 IU of hCG were administered IM and
all other medication was discontinued. Oocyte retrieval
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was performed approximately 34-36 hours after hCG
injection.®

Semen samples

Semen samples were obtained by masturbation
and collected into sterile plastic container on the
morning of oocyte retrieval between 8-10 AM. Following
complete liquefaction, the samples were assessed for
concentration and motility according to WHO standard
19926) by computerized assisted semen analysis
(IVOS, Integrated Visual Optical Systems, Version 10,
Hamilton Thorne research, MA, USA). Percoll gradient
(Sigma, St.Louis, MO, USA) was prepared in 2 layers
by overlaying 1.5 ml of 90% isotonic Percoll with 1.5 m
of 40% isotonic Percoll. The semen samples were
added onto the top layer and centrifuged at 750 g for
15 minutes. In case of severe oligospermia (total sperm
< 5 x10%ml, mini-Percoll, which was prepared by layers
of 95, 70 and 50% (0.3 ml for each layer), was used.®?
After two times washing, sperm pellets were diluted to
approximately 10x10% ml (if available) by Earle's
medium supplemented by 7.5% inactivated maternal
serum. The final semen samples were then incubated
in 5% CO at 37 'C atmosphere until insemination.

Sinf:e the sperm parameters generally influence
IVF outcome, the patients were divided into normal and
abnormal group according to WHO criteria.®®® The
abnormalities included both oligospermia and
asthenospermia. There were 47 cases with normal
semen analysis where as 13 cases were abnormal.
Therefore, they were grouped as followed : Group 1
consisted of sperm concentration > 20x10%/ml and %
motility > 50 (N=47) and Group 2 consisted of sperm
concentration < 20 x 10%/ml and/or % motility <50
(N=13).

In Vitro Fertilization, Insemination, and Embryo
transfer

The retrieved oocytes were evaluated for
maturity according to the criteria previously proposed.®
More than 95% of them were metaphase | and Il. Not
more than 4 oocytes per well were cultured in IVF
Medium (Medicult, Cat, No.10315060, Copenhagen,
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Denmark) in the inner well of organ culture dish
(Falcon cat. N0.3037, New Jersey, USA). Three to four
hours after collection, the oocytes were inseminated
with approximately 250,000 sperm per well.

Time interval between semen collection,
preparation and insemination were recorded and
defined as T for time interval between semen
collection and1 insemination, T for complete sperm
preparation and inseminatiorzl, and T for semen
collection and sperm preparation. ’

Fertilization and embryo cleavage were
examined at 18 and 48 hours post insemination,
respectively. Up to 4 embryos were selected for
transfer using a Frydman catheter (CCD, Paris, France).
Micronized progesterone (Utrogestran®, Piette
laboratorie, Brussels, Belgium) 400 mg/day was given
orally as luteal support. Fourteen days later, serum
B-hCG determinations were performed for initial
diagnosis of pregnancy.

Statistical Analysis

Statistical analysis was performed using the
SPSS for windows. Data were analysed by unpaired
t-test to compare means of T, T, T, fertilization rate,
and cleavage rate betweeﬁ gzrouaps. Relationship
betweenT orT orT and fertilization rate or cleavage
rate were éarrieij outaby correlation test (Pearson and
Kendall). Statistical significance required p-value
< 0.05.

Results

Female ages and number of retrieved oocytes
in both groups were shown in Table 1. There were no
differences between the groups. Clinical indications
were presented in Table 2. Majority of the cases in
both groups had the problems of tubal occlusion and
unexplained infertility. Percent of endometriosis cases
that may cause a detrimental effect on fertilization were
comparable in both groups.

Table 3demonstrated T ,T ,T , fertilization and
cleavage rate of the two grou1ps.2 Faertilization rate in
group with normal sperm parameters was higher than
that in group with abnormal sperm parameters (p<0.05).
T ,T ,T and cleavage rate were not diferent in both
g;oupz)s. ’

Correlation coefficients (r) between various time
intervals and IVF outcome of group 1 and 2 were shown
in Table 4. Significant inverse correlation between T
and fertilization rate and between T and cleavage rate3
in group with abnormal sperm 3parameters were
observed at r=-0.75 and -0.575, respectively.

Table 5 displayed 3 of 13 cases in group 2 whose
sperm concentration was < 20 x 10%/ml and < 50%
motility (severe oligoasthenozoospermia). In case 25,
fertilization rate and cleavage rate were zero and T
was longer than 3 hours. In case 12, who gave ver;
good fertilization rate and cleavage rate (100% both)
T was less than 3 hours and T was within 1 hour. In
cgse 36, who had longer Ts, 3although T2 was less
than 3 hours, fertilization was much lower than case
12 and cleavage rate was zero.

Table 1. Female ages and number of oocytes in cases with normal (group 1)

and abnormal semen parameters (group 2)

group N mean + SD range 95% CI for mean p-value
Female age (years) 1 47 35.4+4.0 26-42 34.2-36.6 0.78
2 13 35.1+3.1 30-40 33.2-37.0
No. of oocytes 1 47 7.6+4.5 1-18 6.2-9.0 0.36
2 13 6.6+3.2 3-15 4.6-8.6
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Table 2. Clinical indications in cases with normal (group 1) and abnormal semen parameters (group 2)

Clinical indications Group 1 (N %) Group 2 (N %)
Tubal occlusion 21(44.6) 8(61.5)
Male factor 1(2.1) 1(7.7)
Unexplained 13(27.7) 3(23.1)
endometriosis 3(6.4) 1(7.7)
ovarian factor 6(12.8)

uterine factor 3(6.4)

Total 47(100) 13(100)

Table3. T,T,T, fertilization rate and cleavage rate in cases with normal (group 1)
1 2 3
and abnormal semen parameters (group 2)

Parameters group N mean+SD range 95% CI for mean p-value
T (min) 1 47 252+69 90-375 231-272 0.56
1 2 13 239+70 120-360 197-281
T (min) 1 47 135+70 10-240 114-155 1
? 2 13 135+78 15-240 87-182
T (min) 1 47 117+51 45-255 102-132 0.42
’ 2 13 10445 60-210 77-131
Fertilization rate (%) 1 47  85.1+16.0 33-100 80.4-90.0 0.037
2 13  65.0+29.3 0-100 47.3-82.7
Cleavage rate (%) 1 47 95.7+11 54-100 92.5-99.0 0.208
2 13 81.3+37 0-100 58.9-103.7

Table 4. Correlation coefficients (r) between T T T , and fertilization or cleavage rate in cases whose normal
(group 1) and abnormal semen parameters (group 2)

Group N Correlation Coefficient (r) p-value
T VS fertilization rate 1 47 0.094 0.530
1 2 13 -0.167 0.452
T VS cleavage rate 1 47 0.151 0.312
1 2 13 -0.3 0.221
T VS fertilization rate 1 47 -0.028 0.851
’ 2 13 0.247 0.262
T VS cleavage rate 1 47 0.094 0.529
’ 2 13 0.091 0.703
T VS fertilization rate 1 47 0.164 0.271
’ 2 13 -0.750 0.001
T VS cleavage rate 1 47 0.075 0.618
’ 2 13 -0.575 0.018
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Table 5. Number of retrieved oocytes, T, T, T, fertilization rate, and cleavage rate in cases that sperm
concentration was <20 x 10%mi anid <50% motility.

Case no. No. of oocytes T T T Fertilization Cleavage
(mih) (mih) (mih) rate (%) rate (%)
12 3 210 150 60 100 100
25 5 360 220 140 0 0
36 9 270 120 150 44 0
Discussion 10% at approximately 6 hours while in normal sperm

In this study, it was observed that time interval
between semen collection and preparation had adverse
effect on fertilization rate and cleavage rate especially
in group with abnormal sperm parameters. Although
semen was theoretically to be underwent sperm
preparation within 60-90 minutes after ejaculation,®
sometimes the schedule was practically prolonged.
In ejaculated semen, there are decapacitation factors
that can diminish the occurrence of acrosome reaction
and hence, affect the fertilizing capacity of the
sperm.©'9 |t has been shown that longer exposures
to seminal environment in vitro can permanently
diminish the fertilizing capacity of sperm( particularly,
in the oligospermia.™ The finding agreed to that was
proposed by Mortimer(® that sperm need to be
separated from the seminal plasma quickly and
efficiently. Although no correlation between time
interval between semen collection and preparation and
fertilization rate or cleavage rate were found in the group
with normal sperm parameters in this study, it did not
implied that this time interval had no effect on IVF
outcome in the normospermia. A certain period of time
of this interval perhaps beyond the range that we
studied may affect fertilizing capacity of the sperm.

When considering time interval between sperm
preparation and insemination, even though there was
no correlation between this interval and fertilization or
cleavage rate, some interesting findings were noticed.
Data of 3 cases of oligoasthenozoospermia were
presented in Table 5 in order to draw an attention to
Takahasi and Kitao’s work.™ They proposed that in
abnormal sperm there was a rapid increase of
acrosome reaction with a maximal value at 3 hours
after sperm washing then quickly decrease to less than
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there was gradually increase of acrosome reaction with
a maximum value at 6 hours or longer. Considering
case 25 and 36, they had comparable T butT in cases
25 was more than 3 hours and fertilizaation 2rate was
zero. According to their hypothesis, the left over %
acrosome reaction may be too low for fertilization. In
case 12, there was good fertilization rate though T was
a little bit more than that of case 36 and almost 3 h?)urs.
Based on our result, it could be explained that T of
case 12 was much lower than that of the other ?wo
cases. Therefore, semen collection before oocyte
retrieval probably affected IVF outcome in cases with
abnormal semen parameters since after preparation
sperm would be incubated and waited for
insemination. Such duration may take for 4-6 hours.

After the effects of prolonged time interval
between semen collection and preparation and
between preparation and insemination had revealed,
we rearranged schedule for semen collection,
preparation and insemination in our laboratory to the
appropriate conditions.

In conclusion there were the evidences that
prolonged time interval between semen collection
and preparation especially in abnormal sperm may
effect IVF outcomes. More attention should be paid on
timing of semen collection, preparation and
insemination. However, prospective study with control
of the affecting factors and specific time interval are
needed to confirm our findings.

Acknowledgement

The authors wish to thank Professor Aram
Rojanasakul, MD. for criticizing the manuscript and
Miss Pennapa Prasertkaew for secretarial assistance.

Chatasingh S et al. Effect of time interval between sperm collection perparation and 121

insemination on in vitro fertilization




Reference

1.

Kopf GS. Preparation and analysis of semen samples.
In : Wolf DP, eds. In vitro fertilization and embryo
transfer. New York : Plenum Press, 1988:77-102.
Coetzee K, Swanson RJ, Kruger TF. Hamster zona-free
oocyte spermatozoa penetration assay. In:Acosta AA,
Swanson- RJ, Ackerman SB, Kruger TF, van Zyl JA,
Menkveld R, eds. Human spermatozoa in assisted
reproduction, Baltimore : Williams & Wilkins, 1990:
119-37.

Osborn J. Oocyte retrieval and maturation. In : Trounson
A, Gardner DK, eds. Handbook of in vitro fertilization.
Boca Raton : CRC Press, 1993:17-32.

Rojanasakul A, Choktanasiri W, Suchartwatanachai C,
Srisombut C, Chinsomboon S, Chatasingh S.
“Simplified IVF” Program for developing country. J Med
Assoc Thai 1994;77:12-8.

Normal values of semen variables. In: WHO laboratory
manual for the examination of human semen and
sperm-cervical mucus interaction. 3 rd ed. Cambridge :
The Press Syndicate of the University of Cambridge,
1992 : 43-4.

Dravland JE, Mortimer D. A simple discontinuous Percoll
gradient procedure for washing human spermatozoa.
IRCS Med Sci 1985;13:16-7.

Ord T, Patrizio P, Marello E, Balmaceda JP, Asch RH.
Mini-Percoll : a new method of semen preparation for
IVF in severe male factor infertility. Hum Reprod

122 Thai J Obstet Gynaecol

8.

10.

1.

12.

13.

14.

1990;5:987-9.

Veeck LL. Typical morphology of the human oocyte and
conceptus. In : Brown CL, eds. Atlas of the human
oocyte and early concepts. Baltimore: Williams and
Wilkins, 1991:1-99.

Kanwar KC, Yanagimachi R, Lopata A. Effects of
human seminal plasma on fertilizing capacity of human
spermatozoa. Fertil Steril 1979;31:321-7.

Roger BJ, Ueno M, Yanagimachi R. Inhibition of
hamster sperm acrosome reaction and fertilization by
oligomycin, antimycin A, and rotenone. J Exp Zool 1977
199:129-36.

Roger BJ, Perreault SD, Bentwood BJ, McCarville C,
Hale RW, Soderdahl DW. Variability in the human-
hamster in vitro assay for fertility evaluation. Fertil Steril
1983;39:204-11.

Iwamoto T, de Lamirande E, Luterman M, Gagnon C.
Influence of seminal plasma components on sperm
motility. In: Gagnon C, eds. Controls of sperm motility
: biological and clinical aspects. Boston : CRC Press,
1990:331-783.

Mortimer D. Sperm recovery techniques to maximize
fertilizing capacity. Reprod Fertil Dev 1994,6:25-31.
Takahashi K, Kitao M. The influence of semen quality
on the kinetics of the acrosome reaction in human
spermatozoa in vitro. Asia-Oceania J Obstet Gynecol
1993;19:217-22.

VOL. 11, NO. 2, JUNE 1999



