Parts for electronic publication.

Semen analyses

The men were asked to keep an abstinence period of at least 48 h. However, in each case the true length of the abstinence period was recorded (median 67 h, range 12-504). 


The semen samples were analyzed for semen concentration and motility according to the World Health Organization’s (WHO) 1999 recommendations16 and as described by Richthoff et al.14 For determination of sperm motility 200 sperms were scored in categories A, B, C and D, with A corresponding to rapid progressive motility, B to slow progressive motility, C to non-progressive motility and spermatozoa given score D being immotile. Since there is considerable inter-observer variation in discriminating between A and B, these two scores were pooled together. Previous studies have indicated that the percentage of progressively motile sperms (A +B) is the most significant of the WHO motility categories in relation to the fertility potential of a male. For that reason, and since the total sum of scores A, B, C and D will always be 100, the category C was excluded from the analysis which was restricted to the two types of motility, A+B and D.

Computer assisted sperm motility analysis


Sperm motility was also assessed by CRISMAS® computer-aided sperm motility analyzer (CASA).17 For each sample at least 100 sperms were analyzed. The designation of the motility status was based on the level of the curvelinear velocity (VCL) with VCL>25 (m/s for motile sperms, 5-25 (m/s for locally motile and below 5 (m/s for immotile sperms. Due to technical problems ejaculates from only 219 of the 234 ejaculates were available for CASA analysis. However, the 15 subjects excluded from the CASA analysis did not differ significantly from the remaining 219 as considers sperm concentration or urinary levels of phthalate metabolites.

Sperm Chromatin Structure Assay


The Sperm Chromatin Structure Assay (SCSA) which provides an objective assessment of sperm chromatin integrity, was performed as previously described with one minor modification.18,19 For practical reasons, the flow cytometric analysis was performed 60 minutes after addition of AO instead of 3 minutes as described by Evenson and Jost.18 A comparing analysis between the method described by Evenson and Jost and the mentioned modification, showed a difference in DFI below 1.6% for each of the 15 tested samples (mean: 0.8%). The extent of DNA denaturability is expressed as the DNA fragmentation index (DFI), i.e. the percentage of cells containing denaturated DNA. The cells were analyzed by a FACSort (Becton Dickinson, San Jose, Ca, USA) and 5000 cells were analyzed. 

Markers of epididymal and seminal vesicles function


Biochemical markers of the epididymal function (neutral (-glucosidase [NAG]) and prostatic function (zinc and prostate specific antigen [PSA]), and seminal vesicles function (fructose) were assessed as described before.20 NAG was measured using a commercially available kit (Episcreen®; Fertipro, Gent, Belgium) according to the instructions given by the manufacturer. The concentration of PSA in seminal plasma was determined with the PROSTATUS™ kit from (Wallac Oy, Finland). The concentration of zinc in seminal plasma was determined with a colorimetric method.21 The concentration of fructose in seminal plasma was determined with a spectrophotographic method, essentially as previously described.22 

Hormone analyses
Circulating levels of follicle stimulating hormone (FSH), luteinizing hormone (LH), sexual hormone binding globulin (SHBG), testosterone and estradiol were measured on an automated fluorescence detection system (Autodelfia®, Wallac Oy, Turku, Finland) at the routine clinical chemistry laboratory, Uppsala University Hospital. Intra-and total-assay variation was below the level of 4.0% and 7.5%, respectively. Inhibin B levels were assessed using a specific immunometric assay, as previously described,23 with a detection limit of 15 ng/L and intra- and inter-assay variation coefficients below 7%. 

Table. Mean, standard deviation (SD), medians, ranges and number of samples of semen and sperm parameters and the hormone levels.

___________________________________________________________________________

	Parameters
	Mean
	SD
	Median
	Minimum
	Maximum
	Valid N

	Total testis volume (mL)
	29
	7.6
	28
	14
	50
	233

	Seman volume (mL)
	3.3
	1.2
	3.2
	0
	7.6
	232

	Sperm concentration (x106/mL)
	70
	61
	53
	0.1
	390
	231

	Total sperm count (x106) 
	210
	180
	180
	1
	1200
	231

	Sperm motility A+B (%)
	54
	17
	57
	0
	85
	231

	Sperm motility D (%)
	31
	14
	29
	7
	99
	231

	Sperm motility CASA motile(%)
	52
	22
	52
	0
	100
	219

	Sperm motility CASA immotile(%)
	31
	23
	25
	0
	100
	219

	S-Inhibin B (ng/L)
	210
	59
	200
	96
	420
	233

	S-FSH (ng /L)
	3.4
	1.6
	3.1
	0.70
	10
	233

	S-LH (IU/L)
	4.3
	1.5
	4.1
	1.1
	9.7
	233

	S-Testosterone (nM)
	23
	5.3
	23
	6.1
	38
	233

	S-SHBG (nM)
	29
	10
	28
	7.2
	67
	233

	Testestorone/SHBG
	0.87
	0.27
	0.83
	0.12
	2.2
	233

	S-Estradiol (pM)
	79
	16
	76
	43
	130
	233

	Neutral -glucosidase (nU/mL) *
	8.0
	4.2
	7.0
	2.0
	16
	104

	Zink (nmol/mL) *
	1.6
	0.96
	1.5
	0.11
	5.4
	224

	Fructose (mM) *
	15
	6.6
	14
	1.7
	44
	224

	Prostate specific antigen (mg/mL) *
	700
	340
	640
	110
	2200
	224

	Sperm chromatine integrity* (%)†
	14
	9.2
	11
	1.7
	62
	217
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* Seminal plasma

† DNA fragmentation index, i.e. percentage of sperms containing denaturated DNA.
Legend
Figure. Scheme for the metabolism to mono ethyl phthalate (MEP), mono butyl phthalate (MBP), mono benzyl phthalate (MBzP), mono ethylhexyl phthalate (MEHP) and phthalic acid from diethyl phthalate (DEP), di(n-butyl) phthalate (DBP), butyl benzyl phthalate (BBzP) and di(2-ethylhexyl) phthalate (DEHP). 

