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Table 1. Demographics of study population (n=282)

. . . . . . . L Mean + SD Range
Objective We analyzed data of male patients diagnosed with primary infertility from a Age 367473 years 19-69 years Sperm parameter
The present retrospective study investigates the effect of environmental single center (National Taiwan University Hospital, Taipei, Taiwan) from E,Mi. . i-f;‘*-zz?kgfrf ;7-230—361years The mean values of the total sperm count, concentration, and normal form
. . . 'y . ght testis A8+ 2.7 m —20 m . .
pO”UtantS on male I’eprOdUCtIVG health January 201 6 to December 201 f. Pl’lmary |nfert|||ty was deflned das the WHO Left testis 14.30 £ 2.4 ml 5 20 ml were hlgher than the Cut_off Values accordlng to WHO Standards' However’ the
methdSt' < with o N— 280 o or (National gleflnltlon. e dpemeont fowseenn 025 2w percentage of the progressively motile spermatozoa was low.
ale patients wi romary intertili n= rom a singie center (INationa emen analysis perm concentration 288 minm '
1C patiet 1t primary intertiiity ( ) ) 9 ( . Y . . Sperm motility 30.5% + 16% 075 Zoom out to 100% (for 24x48), 150% (for 36x72), or 200% (for 48x96) to
Taiwan University Hospital, Taipei, Taiwan), between January 2016 and Patients were asked to practice abstinence for 3—5 days before semen Normal £ %5 029, o 0 : o , :
. . . . . . . . . . . ormal form 0% 9.2% preview what this will look like on your printed poster.
December 2017, were identified. Patients were physically examined for the collection. Each man was provided with a wide-mouth plastic container. The Ambient polluti
presence of varicocele, and the volume of both testicles. Semen quality was semen sample was collected through masturbation and was sent to the moient poliution
. A . . . . . ey N Percentage (%) —
measured in terms of total sperm count (millions), sperm concentration laboratory at our institute for analysis. Concentration, total count, motility and - N N The average levels of PM2.5, 03, 502, af“f' NOx were 18.0 ug/m3 (range
(millions/ml), and the percentage of motile sperm cells and the sperm cells with normal morphology were recorded. Varicocele 64 2 10.9-27.2 pug/m3), 27.3 ppb(parts per billion) (range = 21.0-40.6 ppb), 2.9 ppb
normal morphology. Data on the concentration of sulfur dioxide (SO,) (ppb, Ambient pollutant data and analysis Rthhy Ny . . (range = 1.7-5.6 ppb), and 29.0 (range = 3.7-91.9 ppb), respectively. According
parts per billion), ozone (O) (ppb), nitrogen monoxide (NO) and nitrogen Data were acquired from the Environmental Protection Administration Contral Taivan ] X to WHO air quality guidelines, the recommended annual mean for PM2.5, O3,
dioxide (NO,) (ppb), and particulate matters 2.5 (PM2.5) concentrations Executive Yuan, Taiwan. Air pollutants inclusive of Sulfur dioxide (SO,) , Ozone Southern Taiwan 7 3 SO2, and NO2 were 10 pg/m3, 100 ppb, 20 ppb, and 40 ppb, respectively.
(Mg/m3), measured on daily and hourly basis, were acquired from the (03) , and Nitrogen oxides (NOX), including nitrogen monoxide (NO) and - ::;er 1D 3h' Fthe stud : ot Except for PM2.5, the mean concentrations of particulate matters in Taiwan
. : . , . : . . . . : able 1. Demographics of the studv population A
Environmental Protection Adm!mstratlon Executive Yuan, Talwar). Ind.|V|duaI nltroggn dioxide (.NOZ), and particulate matters 2.5 (PM2.5) concentrations. were within the reference values.
exposure to pollutants was estimated based on the reported residential Statistical analysis Exp (B)® (95% confidence interval) p value Linear Regression model
address of. patients. Statistical analysis indicated the impact of each pollutant Linear regression was applied to indicate the effec’f of each unlt. of poIIutan’f on Specm oot The exposed mean concentrations of nitrogen oxides in the study period were
on the testicular volume and semen parameters. the testicular volume and semen parameter. Smoking and medical comorbidity, PM2.5 0.896 (~16.113 to 40.225) 0.382 : : : : .
_ . . . . . . o ‘o, 0591 (-169.427 10 65.260) 0354 negatively associated with sperm concentration and total motility (p < 0.05).
Results: including obesity and the status of varicocele, were adjusted in the multivariate o 61 er . ) joul No statisticallv sienificant relationshi b d bet ¢
. . . X —1. —12. to 3. .
Mean * SD of age was 36.7 * 7.3 years. Except for PM2.5, the mean regression model. We set the significance level at p < 0.05. All data analyses N 0196 (~18.947 to 15.698) 0.846 O 5td '.S cally signiticant refationship was observe . etween exposure 1o
concentration of all the particulate matters were within the reference value. were performed using SPSS version 17 (SPSS Inc., Chicago, IL, USA). Sperm concentration other air pollutants and sperm parameters. The testicular volume was
NO, and SO, exposure were negatively associated with the sperm o o oot 2r e - negatively associated with the exposed mean concentration of SO2 (p < 0.01).
concentration and motility, and testicular volume, respectively. : v : A B NOx ~2.174 (-8.627 0 ~0.164) 0.043*
ConCIUSIOn . . A O3 —1.749 (—16.458 to 1.475) 0.096
: . . . El E, Sperm motility
NO, and SO, exposure were negatively associated with the sperm o ; ! _' PM2.5 ~0.303 (7.508 to 5.608) 0.765
concentration and motility, and testicular volume, respectively, in a population = | EI : S0: 0.049 (~27.026 to 28.308) 0.962
: . H NOx ~2.321 (~4.014 to —0.207) 0.032*
of infertile male. : = 03 ~1.248 (~6.437 to 1.624) 0.227
‘ SO : 4 c Sperm normal form .
— - P2 s 248 (356610 13322 024 Conclusions
O b ° ° E SO2 —0.617 (—46.216 to 25.681) 0.548 . . . . .
jective =] - ; NOx 1.400 (~1.147 to 5.369) 0.185 In conclusion, ambient pollutants are negatively associated with male
: : : ' % ' 03 0.992 (—4.546 to 12.267) 0.339 . . . . .
Recently, the effects of environmental toxicants, such as particulate matters of 35& EEH ZH oy reprogluctlve hez.alth of l.nfertlle men. Exposur.e to nitrogen OX|de.s.was
size 2.5 um (PM2.5), nitrogen oxides, sulfur oxides, and carbon monoxide, on . o S ) Db <o - Table 2. Multivariable linear regression by using a sperm negatively associated with sperm concentration and sperm motility. Moreover,
human reproductive health has gained increasing attention. Figure 1. Distributions of PM 2.5 concentration in Figure 2. Distributions ot 5U, In concentration parameter for exposure to ambient exposure to SO2 was negatively associated with the testicular volume.
.. 1 . . _ a:Jan 2016; b: Jul 2016; c: Jan 2017; d: Jul 2017  a:Jan 2016; b: Jul 2016; c: Jan 2017; d: Jul 2017 ) , , _
In addition to altered fertility rates, studies had disclosed association A B A " B | Exp (B)® (95% confidence interval) p value Furthermore, we studied changes in the physical structure, which was not
between ambient pollutants and male reproductive system and sperm - - 5 —— investigated in previous studies. However, the strength of the result is limited
t test .
quality on a animal model. = = S by the retrospective nature of the study.
T . . . _ . e ! PM2.5 —0.472 (—0.956 to 0.607) 0.643
However, limited studies have investigated the direct effects of environmental l & % SO, 23101 (-8.279 to ~1.575) 0.006**
chemical particles, including sulfur oxides, nitro oxides, and ozone, on semen : : ’“ NOx ~0.967 (~0.376 to 0.140) 0.347
quality and the male reproductive system. We focused on the association O —1.337 (-1.007 t0 0.226) 0.199
between environmental pollutants and male reproductive health. (] L;‘If; ;ei_“cle 473 0956 100,607 e
. . —0. to 0. .
s - =] 7 7 [] - SO> —3.101 (—8.279 to —1.575) 0.006%**
gg! ZE& & NOx ~0.967 (~0.376 to 0.140) 0.347
'° “ 0s ~1.337 (-1.007 to 0.226) 0.199
. C .. . C .. *P <05, **p<0.01
Figure 3. Distributions of NO, concentration in Figure 4. Distributions of ozone concentration in Tab(ie 3, (I)\%ultivariable linear regression by testicular
a:Jan 2016; b: Jul 2016; c: Jan 2017; d: Jul 2017 a:Jan 2016; b: Jul 2016; c: Jan 2017; d: Jul 2017 volume for exposure of ambient pollutant
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