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Abstract

This study was designed to compare the effect of prepared and unprepared semen processed by
conventional layering (direct swim-up) and centrifugation swim-up technique on seminal fluid
analysis parameters and pregnancy rates in infertile subjects undergoing intrauterine insemination
(IUI) performance. Fifty infertile couples enrolled in this study and semen samples were analyzed
before and after in vitro sperm activation by standard semen parameters. However, spermatozoa
prepared by direct layering technique and centrifugation swim-up technique. Conversely, HOS-test
was performed before and after in vitro sperm preparation by mixing 0.1 ml of semen with 1.0 ml of
150 mOsm/L NaCl as a hypo-osmotic solution. Furthermore, sperm concentration, sperm motility,
progressive sperm motility, normal sperm morphology, and HOS-test were evaluated according to
standard WHO criteria. For 1UI technique, sperm prepared and incubated for 30 minute in 5% CO, at
37°C. The results of the present study indicate a highly significant (P<0.001) differences for all
sperm functions and sperm HOS-test (P<0.001) were reported post in vitro sperm activation using
direct swim-up and centrifugation swim-up method as compared to pre-activation. Whereas, the best
results for clinical pregnancy rate were reported for semen samples prepare by using simple layering

technique with IVF medium.
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1. Introduction

The successive beginning of assisted reproduction in the human, scientists and clinicians were
more and more advise to improve sperm separation techniques as the percentage of andrological
cases increased rapidly (1). However, the increasing number of men showing poor semen quality
encouraged the development of a wide array of different laboratory techniques focusing on the
selection and enrichment of motile and functionally competent spermatozoa from ejaculate (2).
The methods were developed to improve sperm functions like motility, protected sperm functions
and reduced detrimental effects from environmental setting like reactive oxygen species (3).
Finally, the ideal sperm separation technique should (a) be quick, easy and cost-effective, (b)
isolate as much motile spermatozoa as possible, (c) not cause sperm damage or non physiological
alterations of the separated sperm cells, (4) eliminate dead spermatozoa and other cells, including
leukocytes and bacteria, (d) eliminate toxic or bioactive substances like decapacitation factors or
reactive oxygen species (ROS), and (e) allow processing of larger volumes of ejaculates (4). An
alternative complementary approach to sperm preparation for ART in vitro by means of the above
discussed sperm separation methods is the idea to treat the spermatozoa in vitro in order to
improve their functionality, i.e. motility, or to supply a protective environment with the purpose to
maintain or improve their functional capacity for successful fertilization (5). Many substances
including serum, follicular fluid or other chemically defined pharmacological substances like
progesterone, adenosine analogues or methylxanthins have been proposed to stimulate human
sperm functions (6).
The most important mechanisms of fertilization such as capacitation, acrosome reaction, and
binding of spermatozoa to the egg surface are believed to depend on the functional integrity of the
sperm membrane (7). Therefore, various tests of sperm function such as the hypo-osmotic swelling
(HOS) test, and others, have been proposed for measuring male fertilization potential (8). These
functions are highly affected by methods of sperm collection and preparation, composition of
culture medium, sperm activation techniques (9), environmental factors (10), and other technical
problems. The HOS test introduced as a clinical, physiological and non deleterious test by
Jeyendran et al. (11). However, WHO (12) considered the HOS test may be used as an optional,
additional and viability test. It is easy to score and give additional information on the functional
integrity of sperm plasma membrane (13).The results obtained from this study indicate that semen
specimens prepared by direct swim-up technique and enhanced with pentoxifylline give the best
results for sperm functions test and high scores of HOS-test and successful pregnancy rate for
infertile patients undergoing intrauterine insemination. In conclusion, sperm separation methods
and in vitro treatments of spermatozoa is an important factor for selected successful pregnancy
rates to improve their functional competence and to reduce detrimental effects after in vitro sperm
activation techniques.

2. Materials and Methods

2.1. Subjects

Fifty infertile couples were enrolled in this study and semen samples were obtained from IVF
Institute of Embryo Research and Infertility Treatment/Al-Nahrain University. The mean age of
subjects was 31.35 = 0.66 years old with range from 18-49 years and duration of infertility was
5.66 = 0.33 years with range from 2-16 years. The semen samples were collected by masturbation
after 3-5 days abstinence and allow liquefying at 37°C in 5% CO, for 30 minutes and evaluated
before and after in vitro sperm activation. Sperm function tests including sperm concentration,
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sperm motility, progressive sperm motility, normal sperm morphology, and HOS-test value were
evaluated according to WHO criteria.

2.2. Semen preparation and processing for Ul technique

2.2.1. Conventional layering technique

The semen was prepared for Ul using 1ml of prepared IVF culture medium (Medi-Cult
Company, Jyllinge, Denmark) was added to the test tube, and then 1ml of liquefied semen was
layered beneath a culture medium. After incubation for 30 minute in 5% CO, at 37°C, 10pl. of the
mixture was aspirated by pasture pipette and examined under light microscope at 400X
magnification for assessment parameters of sperm functions.

2.2.2. Centrifugation swim-up technique

One of the two portions of liquefied semen (1ml) was diluted and mixed gently with (1ml) of
culture medium by a Pasteur pipette for a several times and run in a centrifuge at 2250 rpm for 6
minute. Then after the supernatant was discarded and 1ml of culture medium was added to the
pellet with care and again put in the incubators for 30 minute. Then, a drop (10ul.) was taken and
put on a slide and cover with a cover slip and examined at a microscope under 400X objective for
assessment of sperm functions.

2.2.3. Timing of 1UIl and controlled ovarian hyper-stimulation syndrome

Sonographic examination of follicular size was starting beginning 16 day from expected
menses. Intrauterine insemination (IUI) was performed by threading a very thin flexible rubber
catheter through the cervix and injected washed sperm into the uterus and female were given
clomiphene citrate (50 mg) two times daily for 5 days (cyclic day; 2-6 day), then recombinant FSH
(Gonal-F; 75IU; Serono; Italy) for another 5 days (cyclic day; 7-11). The vaginal
ultrasounographic demonstration was performed for four times (7, 9, 11 and 13 day). At least,
when one ovarian follicle reaches >18 mm average diameters associated with a serum LH of at
least 200pg/ml, Human chorionic gonadotropin (hCG; 100001U; Profasi; Serono; Rome; Italy) was
injected, and later IUI was done after 36 hours and no more than 48 hours from the initiation of LH
surge and 12-24 hours from the peak.

2.2.4. Statistical analysis of the data

Statistical analysis was performed with the SPSS version 12.00 by Statistical Package for
Social Sciences Software. The data analysis was done using paired sample t-test to assess
statistical differences in results of SFTs. Mean and standard error of mean (S.E.M) obtained from
crude data to compare between seminal fluid analysis parameters. P-value < 0.05 was used as a
level of statistically significant.

3. Results

After sperm processing using IVF medium prepare with direct swim-up and centrifugation
swim-up technique, sperm concentration and sperm agglutination were significantly (P<0.001)
decreased as compared to pre-activation, while sperm motility (%), progressive sperm motility
(%), normal sperm morphology (%), and HOS-test were significantly (P<0.001) increased post-in
vitro activation as compared to pre-activation (Table 1). The number of clinical pregnancies was
18% after in vitro sperm activation and IUI technique. As compared to centrifugation swim-up
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technique for in vitro sperm preparation and activation, the results of clinical pregnancies were
significantly (P<0.05) increased using direct swim-up technique for in vitro sperm activation and
[UI performance (Figure 1).

Table (1): In vitro sperm processing using IVF medium prepare with conventional layering
and centrifugation technique in infertile patients undergoing IUI.

Conventional layering echnigue | Ceninifugation swim-up technigque
Parameters
Pre-activation | Post-actvation ||Pre-activation|| Posi-achvaton
Sperm Concentration o || 4150324 27554312 »
(10" spemuil) 40554551 2275385
SP?H“ 51 03 55 TanEa T o | 400242 TR25+215 »
Dulotility (%) ' ' ' '
ProgressTve sperm a | 37004193 5335420 »
Motlity (%) 31 00+£1 &6 54 8541 43 : : ' :
SPEn:ﬂ 172 5043 40 oonsnn o (| 1400£2.13 QooH100 =
Agalutimation () ' ' ' '
Hormal Sperm a || 49504253 Ba25E208 *
Manphology (%) 44 5043.20 20 254+2 09
Spenzcljgf test A1sn164 | se75+1see | 4305£252 | S665+£205

Values are Mean = S.E.M

a: means a highly significance (P<0.001) different from pre-activation

No. of infertile patients=25 for conventional layering and 25 for centrifugation technique

Mean of age + S.E.M for infertile subjects prepare with conventional layering (30.05 + 4.87 years)
Mean of age + S.E.M for infertile subjects prepare with centrifugation technique (31.75 + 6.10 years)

11



J. Thi-Qar Sci. Vol.2 (3 Spt./2010

[y
N

[y

(0]

Number of pregnancy
[

N

e

I In vitro sperm activation techniques I

Figure (1): Outcomes of IUI for infertile couples classified according to sperm preparation
techniques.

Total number of infertile subjects=50

No. of clinical pregnancy with direct swim-up techniques=11

No. of clinical pregnancy with centrifugation swim-up techniques=7
Mean of age for infertile men (31.35 £ 0.66 years)

Discussion

The markedly reduction in sperm concentration and sperm agglutination was observed following
in vitro sperm preparation using IVF medium and both sperm activation techniques for all infertile
men undergoing IUI as compared to pre-activation. These results may be due to beneficial effect of
preparation technique by removal of dead, immotile spermatozoa, and semen debris in such away only
superior quality motile spermatozoa were harvested and unfortunate quality spermatozoa absent
behind in the activation medium (14). Conversely, the results indicate that sperm agglutination is not
specifically immune reaction; it may be due to the cytotoxic materials which secreted from the
inflammatory cells which causes clumping and agglutination. In addition, sperm agglutination either
specific or non specific causes sperm clustering which prevent the sperm motility and activity (15).
The percentages of sperm motility, progressive sperm motility, and normal sperm morphology were
significantly increased after sperm processing. Really, the enhanced sperm functions were a normal
response for sperm biology after removal of seminal plasma and sperm agglutination by sperm
preparation techniques (16). These parameters of spermatozoa significantly increased not only by
addition of culture medium for sperm preparation as compared to unprepared semen. It was recognized
that IVF medium contains protein, inorganic ions, and carbohydrates, and most necessary requirement
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for improvement sperm functions which cause an increase in the migration of normal mature active
sperm to upper layer of culture medium (17).

The best improvement in sperm function and pregnancy rates was achieved by using direct swim-
up as compared to centrifugation swim-up techniques. Interestingly, the results of the present study are
in a good agreement with results obtained by Zavos et al. (18) who reported that direct swim-up
technique significantly have higher recovery of motile spermatozoa, progressive motile spermatozoa,
higher DNA integrity (19), and numbers of pregnancies than centrifugation method. The selection of
sperm preparation methods depend on quality of ejaculates. The ejaculates with ROS production by
spermatozoa and leukocytes should not be separated by centrifugation method due to severely damage
the spermatozoa (20). When semen samples prepared by centrifugation technique, functional
spermatozoa can come into close cell-to-cell contact with defective sperm, leukocytes, and cell debris
contained by centrifugation force causing massive oxidative damages of sperm plasma membrane via
produce very high levels of ROS by pelleting of the semen with impairment of sperm functions and
decrease in normally chromatin-condensed spermatozoa (21). However, the problem caused by ROS
can resolve by performed directly from the liquefied semen underneath an overlay of culture medium
and aspirate directly from the interface region with total number of spermatozoa recovered (22). Also,
the centrifugation force adversely affects sperm motility and impairment of acrosome reaction, sperm
plasma membrane, and HOS-test score in men with abnormal and normal semen analyses in
comparison to density gradient centrifugation (23). Recently, the percentage of swollen spermatozoa,
positive HOS-test, acrosome intact, sperm viability, and plasma membrane integrity separated by
directly swim-up is significantly higher than those separated by centrifugation technique due to
injurious effect of centrifugation force on sperm functions and HOS-test (24). Poor IUl outcome may
be related to improper preparation techniques with release of harmful ROS as well as separation of
motile and active sperm from the rest of semen can significantly improve pregnancy rates. However,
the HOS-test results on sperm after direct swim-up techniques strongly correlated to Ul outcome and
predict embryo cleavage (25). It was reported that common laboratory factors like centrifugation,
washing, temperature fluctuation, and processing delay harmfully affect HOS response pattern of
human spermatozoa both positively and negatively due to direct influence of laboratory interventions
on cytoskeletal assemblies (26). The spermatozoa selected by layering technique enhanced sperm
penetration results in zona free hamster egg by sperm penetration assay. Though, sperm prepared by
layering technique for IUI give greatest clinical pregnancies than other preparation techniques because
mono-ovulation induction plus 1UI do not give better clinical results compared with mono-ovulation
plus timed vaginal intercourse (27).

Zn PPM Concentration in serum

ControlG H202 G H202+Vit E H202 + Concentrate

0 21 42 0 21 42 0 21 42 0 21 42
22 21 22 21 18 16 21 220 20 21 23 23
21 22 24 22 15 15 23 190 21 23 22 25
23 24 20 25 13 13 24 210 19 21 25 26
24 20 21 19 16 14 25 198 21 20 26 21
21 21 21 24 17 15 26 200 15 21 21 22
21 22 21 26 18 17 21 190 22 23 24 23
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Mg ion PPM Concentration in serum
ControlG H202 G H202+Vit E H202 + Concentrate
0 21 42 0 21 42 0 21 42 0 21 42 days
12.05 12.00 121 120 152 152 121 131 1330 120 129 141
13.10 11.90 129 121 182 160 122 141 1410 119 121 136
1250 12.10 111 123 145 165 119 133 1210 125 128 123
1150 12.40 122 110 141 162 131 134 1340 121 138 119
1190 11.80 123 118 134 189 111 131 13.01 118 118 125
1210 12.11 117 125 149 132 132 141 1410 120 120 13.0
Ca ion PPM Concentration in serum
ControlG H202 G H202+Vit E H202 + Concentrate
0 21 42 0 21 42 0 21 42 0 21 42 days
1275 1253 126.6 126.4 123.1 1195 126.2 1234 124 126.1 1255 126.6
125 127 1258 1255 1225 119.1 126.5 125.5125.9 1259 12491259
1249 126 1253 1252 120.3 118.2 126.6 122 125.1 1259 1235 125.8
125.2 1275 126.1 125.8 119.8 120.1 1269 12461246 1258 126 126.9
126 1242 1259 1253 121.2 1214 1251 122 1259 125.6 133.5 1255
1255 1256 126 126 120.5 118.7 124.3 120.1125.1 125.2 1252 127
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Iron PPM Concentration in serum
ControlG H202 G H202+Vit E H202 + oncentrate
0 21 42 21 42 0 21 42 0 21 42 days
10.2 101 108 101 7 6.1 101 81 8 10 95 111
10.1 102 105 105 72 7 10 85 81 10.2 9.9 10.5
10.15 10.22 106 106 7.8 7.6 104 82 79 10.6 93 97
10.21 104 101 102 7.3 6.6 105 74 8 10.3 10.1 9.9
10.16 105 103 103 8.1 6.5 103 7.9 73 101 105 11
10.01 10 10 104 6.1 6.1 101 7.6 76 102 104 10.2
Pb PPM Concentration in serum
ControlG H202 G H202+Vit E H202 + Concentrate
0 21 42 0 21 42 0 21 42 0 21 42 days
165 160 160 160 140 149 160 145 153 163 150 166
160 161 161 164 139 130 155 149 148 160 155 162
159 164 158 159 141 131 160 150 155 161 156 158
158 158 162 158 145 119 158 140 140 151 153 159
155 159 165 157 141 129 160 139 145 159 159 165
160 159 159 158 135 140 163 137 140 160 150 166
R.B.C Count
ControlG H202 G H202+Vit E H202 + Concentrate
0 21 42 0 21 42 0 21 42 0 21 42 days
42 42 43 48 4 41 47 51 52 48 48 55
511 51 4 41 32 43 42 48 48 41 49 65
458 6.3 55 52 42 42 53 55 55 53 56 54
6.12 44 6.2 6.1 41 44 61 62 65 6 6.6 6.5
41 4.1 6.3 66 49 47 45 6.1 69 48 6.3 6.2
6.2 6.5 4.8 47 48 46 6.8 63 65 64 6.7 55
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Hb g/dL Concentration in serum
ControlG H202 G H202+Vit E H202 + Concentrate
0 21 42 0 21 42 0 21 42 0 21 42 days
9.3 94 9.2 92 82 85 91 10 102 93 111 125
9.9 99 101 101 81 7.3 101 95 112 99 112 119
10.8 10.7 106 106 9.2 82 119 91 12 109 116 12
12.8 127 126 127 99 91 106 89 13 129 12 124
122 125 124 121 10 86 124 88 125 124 133 132
13 12.8 126 129 101 87 129 86 135 129 132 136
P.C.V%
ControlG H202 G H202+Vit E H202 + Concentrate
0 21 42 0 21 42 0 21 42 0 21 42days
26 27 29 26 19 18 26 22 24 28 22 30
24 26 26 23 20 17 255 24 26 30 24 29
29 28 29 28 21 20 28 26 28 22 23 28
26 27 28 25 23 18 29 28 27 20 29 31
27 25 28 26 18 22 26 21 25 28 28 32
23 24 26 28 20 24 22 23 26 24 24 30
MCV fL Value
ControlG H202 G H202+Vit E H202 + Concentrate
0 21 42 0 21 42 0 21 42 0 21 42 days
2214 23 19 19 20 20 19 19 19 19.3 231 227
193 19 25 24 25 19 24 19 23 24.1 228 18.3
24 16 19 20 23 16 20 16 218 205 20.7 222
20 28 20 21 24 21 19 14 20 215 18.1 19
29 30 23 25 20 19 27 14 181 25.8 211 21.2
20 19 26 19 21 18 18 13 20.7 20.1 19.7 247
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MCH Pqg Value
ControlG H202 G H202+Vit E H202 + Concentrate

0 21 42 0 21 42 0 21 42 0 21 42 days
619 642 674 541 475 439 553 431 481 58.3 458 544

46.9 509 65 56 625 395 59.6 47.2 509 415 489 446
644 444 527 538 525 476 528 50 54.1 333 428 51.8
426 61.3 435 409 56 416 475 419 333 583 348 47.7
634 609 471 553 36.7 50 57.7 344 363 437 46 516
37 369 50 424 416 521 323 365 40 714 358 545

MCHC% Value
ControlG H202 G H202+Vit E H202 + Concentrate

0 21 42 0 21 42 0 21 42 0 21 42days
36 35 32 36 44 48 35 46 47 34 51 40

42 38 39 44 41 43 40 40 43 33 47 40
38 39 37 38 44 41 38 35 43 50 51 43
50 47 45 51 43 51 41 32 47 56 42 40
47 50 45 47 56 39 48 42 50 45 48 42

57 53 49 46 51 37 59 38 52 54 55 46
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