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Abstract

Background:Given the high prevalence of bacterial infections, particularly the E. coli in the semen of

infertile men compared to fertile men and according to the controversial reports on the association of

E. coli with male infertility herein, the prevalence of this bacterium in the semen of infertile men and its

possible association with parameters determining sperm fertility was evaluated.

Methods: In this case-control study and in a convenient sampling manner in 2014, semen specimens

were collected from infertile and fertile men and were cultured on eosin methylene blue medium, and

then, gram staining and biochemical tests were used to identify the E.coli bacteria. Sperm morphology

and motility and other related parameters such as; fast, slow and non-progress motility was investigated

according to the World Health Organization protocol. Finally, the sperm characteristics were compared

between fertile and infertile E. coli-positive groups.

Results: the prevalence of E. coli in the semen of the infertile group was significantly higher than that

in the fertile group (p <0.001). Also, there was statistically significant differences between fertile and

infertile E. coli-positive men in terms of mean age, percentage of normal sperm morphology and all the

characteristics of sperm motility (p <0.01).

Conclusion: despite the high prevalence of E.coli bacteria in the semen of the infertile compared to the

fertile men, it seems that this bacterium is not responsible for alterations in morphology and motility

properties of sperm. However, it suggested that in individuals with E.coli infection, along with increasing

the age, the association between this bacterium and sperm quality becomes much more tangible.

Keywords: Escherichia coli; infertility, semen

\_ J

*Corresponding author: Alireza Torki
Email:ar.torki@yahoo.com

Research in Medicine 2016, Vol.40; No.1; 12-16 :




WU T80 o 6

01350 52 $395 00 L o lo ) (S Lol pi! (65851 ypu sl onw
332 PR (B9 o (S pole DEIIS (6)9,LL 35 po 4y paS anal ye

Ybb‘}w@ JMQ- “&‘J& )5‘-} o0 45‘05).7 Lé)g)&

A i Bste g (S oo oSl ( Sy e8nls b0y S es § )
B 3 st degd Sy p e 08NS (639 Dadod 5 DAllas S e -

WWAFNNVY . wallie 5 dy 0,6 AYWAF/EIVY e clyys )b

é )

o.).aS.g-

2338 S g e 53 Ecoli S W ) 5 3\ o yits o 7SN S ghe U st 2 gon e st kg s 5\ B g sl
s pde 3 Eeoli G5\ g g yo\om addlan 53 B3 je (659 M0\ 655\ ) B 355 53 Bl CRGAE 355 5 595k 1550 s auslia 5
e el o9l 0K et Sl el Ol ez L33 5 55548 O3 e

3 G OVD) 5a bt O1s o) oo o 5ad (A gl \YAY R \WISERE RN &S &g D9y & Sl —3y0m adllan -l 53 1l 990090
G 9 A s 05 8 55 Lt IS Ll pet A oS JaE) A o33 T3S e (35 Jama 555 3 60t e G WYD) 0
RIS R SR T WS P O FRC MR PRt SRR WP S SIS IE SIS VSN ER
NR\ e (n"\ T T R v R\t PGSO AR PR VAW Jgij]i 3 (non-progress) s i3 s & S > 5 (slow) sl S > (fast)
A e 536\ By \s M8 5 550 9 S 53 e Ecoli

3o Nslas SR S OV ) oS A sdaliae 550 ey WY 53 g 5e0 Ols e 3\ Ao Y s G\A 33 Ecoli g ;S\ (sl
S S S ann 5 arb 3505 dors (S BB e (Sl ) (e Beoli y3M0 5 530k 038 93 o enen <(P<0. 001)
J(P<0. 01) s 5 m3 (6 Ydlsa (g s\ 3D Qf-f'"\

33658 332\ (oS B 5 o353 \np ) S Sn S35 5 65 basm 53 00 3o (638 g (6 7SN (o ey o s 4y 26 05 S

it PR . / 4 “/. { A, .
v/.f«JL»J/M.&LMsuf’/w/;“ab//bj’{:a)/u J’:/fdv,»&""

\

S 0 Wy (6 e Dot ) SakST N (IS QL SN BAS SN e B o 3 00 o gty Sl ol L s B e

o9 ¢ e e (IS Lty 120 1605 ()5 51

J

ale 9 ol (e U Gkl cul (Sas 45l b Cigie S L)
i) 01 wSlis (glopuslSo | Sy pils b 55 (3 A) 2l e
Jole g5 eyl 4 8L Jlail i ol i (659,L sl & Cogie
25 9 O ol s )3 S35 o Sl (B skl eniSeS a0
slacisie a0 lis daled pizen (V¢ )Cwl g basye 202 5, Slos
OV N)amee 5 59)b6 Gloye 3 1) (Sl p sl cdeS” (2 S

b sl oo 559,  UTT slacigic L basi o (sbamus g Se (0 il
i Cld ¢y o (ol it 1 ) L dasite Ly giS B @ x5
Gl > byl 45 128l Coglia i ity Caley (SisSe 5
() 55l Slite @95 55 95U sradllas 5 il

(IS -s! Escherichia coli) (IS Ly yil (6 5Sb ¢ ol yiSb (sladieS cpm 4
298 o0 (6 )l ol slacigre el &S Cunl oundlSlg So oy ool

Research in Medicine 2016, Vol.40; No.1; 12-16

dodbe

O9) o Mg w9y & Cuwl Sl ey JSiie S 6p9)lb
Skl e ((ye )3 ig)kl (2bj)) > Sy d92 b )1 o I
V) col otile aBlisl jom i oyl 40 3)lse Mo yd YO JBlas j>
29 o)kl oy ohg hye (o mle I lapuslS)ly S (gilulix
il odsie dnadln Sy Lol (F F) Cad 01 5155 (shod i
2 b > MBI L e (UTI) (o))l oS slacises oS cunl
a2 orde gladlas jl (Sp > Jb ol b F0) cwl by oy
(V) ol 0nis (B35 3y 5)9,kb 5 (2L Sl cisis o (L))

09 Canb g pasdl glajlae b b lacodgime 4 g L
okl Tesl 23 (29, isie 38> 1B UTI glacisie cude
a8 Wilos S slgiitig adlas Sy bl b Cons pasuie LB jen

55 Lopde s 83k
ar.torki@yahoo.com : Syg 5 S Sy




WL pg)bb b e lo > (S8 Lty il (6581 jpuas bl (o) 0

(asl

e xS Jlo YPFY (i i b 55 YD (e sask 05,5
e el U 45 VD Jleyipe) ya,bb 09,539 (Jlo TY/YA + F/AY
o lel il 6as )y (Jlo YY/EY £ 0V s 5:55ke) Jlo YA-FD
(P=0.671) cublis g5 (g )boline BMid] 05,5 9>y (Sbio

J9B 33 58 A yied )3 (g pSdiged o) 4 edd o)Ll & sk lan
Ik 290 2 (lp g Qb cute S5l S I e gl oS
s Jlo 9o Cluisl b g Jlai 1 Jloys )8 o sald (lsied 3)90 S
b plolids Cute (S5l 0505 VFr Egame jd &S A A8)S a5 10 g
3l ko )d WY 3 5 503k (e do > /Y o mlo o IS .l (6580
oyl a8 ols lis Chi Square (905l gols () Jgio) b odalie o)Ll
9 39)b 09,5 93 'y ymomens (P<0. 001) el Jbolixe (g)lol ,as ;1 OM5]
25 anlitio (gbolias (5lo] WS s (Solee Jlas Sl st S5l 9,0
aolio 3 Cto LIS gl 1o, 33l s uSolis 45 (5o 4 (P=0. 001)
(U ¥YF s 5 Jls YWAD) 351 iy csto S sl ya b b

ARl oyl (S Sy 5 STdeige 4 bgrpe slaaidl awlis
ol 005 03,9l ¥ i 55 190l 5 9k 09)5 93 o e IS 4]
dab 5 e Sidshyge doys (xSin 55 ] ogdsm > &S pbslen
s blixe (Lol BHST )5l 5 )9k 09,5 93 e sl (5> sl S
(P<0.01) 315 5524

e

5 & aiw b8 slaciges Jlisl 4 a8 cal ooy i saled
9 Iden Sl e plo dawly 4y g (Lol w3 Cledl o b cogie
3gine sla )l (Vo) )l byl sy 3 659, dbrl b (So5os 8
P Emklsan g o mle ISl xSty m BLI 2 e
&S Cul Glpl o adlles inss pols dalllas 5y de3g las jd ol ye
o le 3 1) eyl CaisS gy o JelbT g ISl 5L o
S $S1e o 35S )5 5l (S 45 55 (6)9)L S o 4y oaiSaxrl e oy
oo il Jro Mg g (6)9)Ll dine) 53 598 (oode B g (6y9)LL
Lol oa)f

Odye 3l gy Mo pd o mlo o S g &S ol L ol aslllas puls
Bl p> 003 WW/AY) 29800 0003 Ho)b oo b dunlie j> yg,LL 0g)F
loyioll lsl polradlae glodibl lolyy izmed (1) /ST
e slpigygn b ) Kt syl 5 ol ol o220 o ek
Olye b dualie 3 93 o3ye 09)5 )3 (bguye sl Sy 9 8> cuslhy
dulde )3 59)b (1050 53 p el CerdeSBly )3 392k (5y0lns poboy y9,LU
Cata IS 150 38 S e 39 ey o
YV Y ply o YYIAD) g yidin Cute (IS .4l 5o)b 3,81 b duslis 4o
iS5 sz P 4 eyl s gl alaly el J
o, S cute ISl iy 3 (onsl Ol o w290 g) Pl
213 3529 (pugSne

W/AY) o)kl ooy oo palS gl 68l VL 9w 1 (o Lo (slaidly
ol cpdy glaaddlas (S @b 5l (aoys Y Jlie  dop
Sasd VIVY lpl o ol Ken 5 (uilS addllas )3 ¢ Jlo lgisds LS o
331 S el 655 o)l laye st b 5l osd lis (glaypan g Sioo
iy (PV)catls lald st opouadlS g Sio poles b dualia )3 45
okl Il Sl il (i gedge Cuenl p laal
L) 5lo b (e sloadlln o 5o B 5 458 e ol
Jee plysa(VA)ulossy (loye 5> 6)9,b0 oy b sl o8k sl
Sciste o &S 05,8 pMel 05 adllas > ] )Ken o (Fowler) Jod
badlas iz @ls (V)35 5929 (L) (lsye )3 6590 5 IS 6]
Wl 8L bl ol adllas ) ool Cawddy S2lad (A b bl pen

O Jale plgiedr (UPEC) (595kbgy00 (IS -l 58L& (s p5bs (1Y)
ol 393050 a5 ol (1) el 008 Sl UTI 50 j1 2o )3 5+ ]
Wl plapdB)le S o > 2LSL else i ppls (S St
algd join Jl (ol b g oo (oye 3 5y9kb jop el Jloinl 4 oS
adllas 5y aSGl 0959 b pizman 3yl 3959 ool pl ol (ol (Sl
2 Skl jon p BB SamilSe b (ISl o8k i85l (S
Sk ol gt b)) e 33 (alagh)lS (WY Va5
S pol iagh 3 S ees 4 (VAP 3929 (l3pe 53 (5)9,lL L
b aslie 13 55)L0 (e (o @le 3 (IS sl 8L 9w Sl e
ol cigie (Jlonl Bl (qwyp 903 (6596 Oliios 3500 53 59k loye
sl 0391yl (539l 08 (yd sl el )l b 6L

g, g 2lge

Ohgy 4 b el gaald =00 g (LS gy 4 adlae )
Skl Sy & oaSanlye lye (Soanl g oped )3 §pSdige
Ju e U cudpudyl 0 0 (Bodo A (Sdp pele oKish
1 L ) e S 1l & by ol 4 5 addllas 3y \YAY
7Sk dgzg S5l e 5 485 518 )l b sk 095 93 J (S
Joallygiws b 331 (659)Lb (e BB o (g o @le > K]
WSS Jgesd b dsubre luoy 8 ploxl (1) 5l cutlige olojle
i S A5 5 A 0g,S o o il aall oy b (spSied
Al ((Sbjy )i g Cute (o @le 3 (ISl 8L el
4 39y sbaylre b il Cond S S0 28 plad w9 (Solgls
09,5 93 33 (39 4Bys w9 A serLl 9 5y9)k (Ul A0l adlllas
039 b oo bn el )ly 503 9 (slaine; (6 low 9 O A5 T og)kl g sk
g9 Cyge ) g Golite ma b o @le LT (slaygslé jlai ) Ladd
adllae 1 331 L g Slge Chyas |y (clatuo) celasylon Ao olacsglis
LA g,

&5 3 Soslee> 055 99 0 Jl e diged IS sl (58S 052 (o sl
sob s blyd o ol e pl 4 b odly S oy it (558l laus
() Sl cuslhigg glojls Joallygind 3k o @lo diges il Jol5
o 4y ish Glite pjoll b 59y CuiS Sl g Cullp oyl 09 L
bl gl ai asSSl oS il a3 YV g5lsSSl ol el YF-FA
G e 3l alesdon s 5 S (5elSSy 5l ISl 58
(TSI) (Tl 5 5> B a5 (SIM) pligl ! bas (> <S> g gl
w59 —sIe] GiSTy o 3 MeaS 52,85 cp3Y (jlpnsST GV (s
ol o3latwl (plowds dlge g S lame (olod s olaiw! (MR-VP)
A5 6yl 5 G el Merck oS pi 5l s (glp

S ided jlp el <8 il lajiell o S59l98550 (swip Sl
5l (non-progress) o1 gy el &S > 5 (slow) &ud] &S > (fast) x
o el oy e (1) 15 o3l Sleg cadlige glosle S
Sl g b cdlyys debculs) walllas jo oaiSeS i ol Bl olod ]
sl ol (S pole olKutilsy M diaS (ggu 5l W] Jgo! e,
oS e 1 ol e oMb g Sl (il ilo o yizmad A
e oo & Jlo 4250 b g ) 45 ole adlan Jgo 53
Lol o.))gj

L;Lmdya)’—l 51 g SPSS l38le s Ve aswud l kodhy oo g i gl
9 Jiume t 90l « (Chi Square) ygSl (oS : ud 5l (clawslio o awogs
Sygo 4 S (slmodld .5 odlitul (Mann-Whitney U) g5 gy (905
29 (Meani SD) )l.a‘.sm dl)bul 9 wi)‘.m L)d‘.»)‘)) UQS dlﬁab.}l.} 9 oyl
ool a5 5l g 039 o )d AD ool 3gas cewl oad @l Jgas LB
A5 4,8 L5, lalins P<OS/0 |y uSols b Slglys o3k

MW 6 1780 o 180 um

4/. dop b
IAJ



hSen 5 5 5 Lo yele /10

2 e gled Jy g puin g)blise jeba yo)lh aye b dnylie
S pboglen rzmes i Bl pyel Gul CudS 55y @SL ol S
93 Jaies (slopunsl8 o Sao ol Jaisl g ol adlla ;5 o1 o)l
Sl lg Sum 39500 Jloisl nlpliy el 0085 (g 33l (o ol
CadsS 69y IS gl b s b o Oyge0 4y IS el it (6500
oS sl 58l g )8 o 3 laye 52 )l oy g ap sl 2)SMes
il il b o e &

(6 5 ot

el 2 Bl 68k VL gged 2929 b o adllae slaaidly (ol
Jsie 8L cpl a0 S5 41 93k 10 L dugliio )3 55)LL (350 (e
@ g 0395 bap sl (> G Shy 5 Ts8y90 ) 0d dbml (gl
b doyion 55 Jlo ol b o)l g )3 (659)b6 o b (bl Jless]
I (6 by Caodl pypol caaS b IS gl (68L b3yl o8l s iol3al
elb slacigie plo Sl g jea (0l (cw)p WD & (pizzen A5 (o
S badlas 5 595 0 oy ol adllas y3 dpe (gl oK
D9 (o yulr g0 (nl

sasb o3l o e (IS gl g cute (IS gl B3l Slel o yd duglde —V Jods

2900 5
Pvalue (% 1’;‘M> 193b (o3 g 2lsd) CuiS dou
98
(YY/a) A (¥/5%) A+ Cute IS (]
Jeen
(A51-3) fa0 (A0/YY) \$¥o e (IS .4
(V++) avo (Ye+) YVYYo 5

On S SRy 9 b GiPgse Sl oyd ile AwolieY Jou
e IS ol 3yl 5 5 o3l

P value 'd‘n)sjb'b 09,5 slygliogS
ofeey VYA LAZAR) b 5595890
e \Ng £VIY (Motility) S
ofee AT YV/YA (Fast) g yw S >
o[ AR Yelo¥ (Slow) aiwal S y>
ooy AN Velo5 gt &5 >
(Non-progress)

MOV 6 1780 o 180 um

P9 oo o debl )3 a5 WS o GAE ) (e 559 L

Oye b dualio )3 )bl sy (o @lo > (ISl 658 Al 3529 L
Olye ol adlhe ansdail plyea ob (Ui e gand ek
@S 4 o)kl by (e mle 3 xSl ol Sl byl b &S e
Skl jon 9 IS sl b cigie bl p (e (65658 ol Olgioe
o8 lg , S ol Jloinl 5l g jouis S5 @jle 4y 0l &yl 4loye 4o
By 55 sl ond ad,S 010l yg,Lb S3l e wle > IS Ll b ply
s GllS b 6% lapuslly e iy laaddlas I ()l
saye oJlio olsieer 02,8 lolid o)l olose o gl > S sl 5
5 ond iy elbpundlS g So e 5 &S Wil o)lSen o (Merino)
(Streptococcus ywilds g (wsSsS gyl (6351 yg)lb lye o mle
SxSL bl adlae > g sl |y (ko) YA) Jlghd o iviridans)
S oizmen (V)Cwl oad sdalie 3jlae Joyd A L JS .4
Wby pol i) 5 o) Ser o (Filipiak) Slld o glasdlas o
Oy o mle 3 1y Slgl8 oy iy (Ureaplasma) lawg)yg (sladisS
o el 3 1 53050 S 51 5 5 23281 (10 5V 1) b
(VY) sl 0 osalie yg,)Lb ()l Ao )2V Y/

)’] ol A5k L;l.f . L;)SL &S cwl odls ULMJ Oy sradlls
il s Sl glap sl 0 obayuss dbol el oSl st
By 1) b ol adllas (30 aiz g (VW)ogd o o] )5 pSatn
o st s ) (357 (ol s g yin lod)S ot S
Sl @St Jenl 4 badlas 1 gk ololyy ol 0ais (13
(Y0 ¥ opppusl 8 > 20l | iy 2 b 5] Lilises (slopunilSo b
g (W)ailye 308 by cubyls Sl (V) 5jgileyel > VS
&S Cul ol asudie ¢ Jlie laieds Dad o (3 pe 4D (5)55LL jop sl
Cuslbiusg p g (epididymitis) Cuesudnl & 5o oly Jole IS gl (6 5L
a M ohlew 5l doyd £o 3 oy job 4 (YA)cwl (prostatitis)
9 YA Oste O O > GHdlgngl @S ilew S &S Sl Cuenay]
5 g0 Siglespul MBI Sy ol (55t (ool i ) Jlo 0
SFE pizmen (YA VFPgd 00 003 lap sl S Lo )3 (lajess 3
8 8L wled &S 08 sl dg3 adlles o o) San g (Fraczek)
2 M 5 pppel sl 5k 2 ol b 155 0 005 I3l gl b IS
oo e (V)39 omie (350 )3 (6)9)kL S 4 (60 e Clled
sboygSl (oo (b5 slaygSh pam Mg p e LS
ooled ] it Jlain) 4 45 3,15 3539 LIS el sk 5 - g )
S0l Cales )3 g pypsl 3 )Sdas > JHST @y oyl b 6 55h (ol e
(TV) 59800 i oy 5
b awolio 3 oyl ye prpul polbs adlllae > 4l g2y b Jb ol b
9o 2 4 bl 5l Jg g )l 0 YL CadsS 51 o)kl (b ye p el
Ok Sl plgie eidg Cute (IS gl 8Ll Sl anglie )90 09,5
OMs y &Blg 3 0l byl o 58b pl b cagae a1y 59,L0 loye 53 o]
593 20 IS gl 8L sy oo S5 4 (YI-YRYF) oids S5 slaadllas
oizan 215 6550 (I sl S )3 515 alaly & JBVINS) (59,40
S obolias ysbo yol ofoye b duglie )3 1)L b yo (o (e &S Ll
209k 3L dslie 53 59,LU 331 o (392 YU ey o0 5lai & 090

LU Olye 09,5 53 (Sl (6 8L gnd 4Ll 3g2g L ol adlllas

o

c




VL yg)bb b e @ole > (S8 Lty il (6581 jpuis bl (o) 0

Lt
ﬁzkechebelu J, Adinma J, Orie E, Tkegwuonu S. High prevalence of male infertility in
southeastern Nigeria. Journal of Obstetrics & Gynecology. 2003;23 (6): 657-9.
2. Xu D-X, Shen H-M, Zhu Q-X, Chua L, Wang Q-N, Chia S-E, et al. The associations
among semen quality, oxidative DNA damage in human spermatozoa and concentrations
of cadmium, lead and selenium in seminal plasma. Mutation Research/Genetic
Toxicology and Environmental Mutagenesis. 2003;534 (1): 155-63.
3. Merino G, Carranza-Lira S, Murrieta S, Rodriguez L, Cuevas E, Moran C. Bacterial
infection and semen characteristics in infertile men. Arch Androl. 1995;35 (1): 43-7.
4. Tkechukwu O, George E, Sabinus AE, Florence O. Role of enriched media in bacterial
isolation from semen and effect of microbial infection on semen quality: A study on 100
infertile men. Pakistan Journal of Medical Sciences. 2007;23 (6): 885.
5. Dohle GR, Colpi GM, Hargreave TB, Papp GK, Jungwirth A, Weidner W. EAU
guidelines on male infertility. Eur Urol. 2005;48 (5): 703-11.
6. Pellati D, Mylonakis I, Bertoloni G, Fiore C, Andrisani A, Ambrosini G, et al. Genital
tract infections and infertility. European Journal of Obstetrics & Gynecology and
Reproductive Biology. 2008;140 (1): 3-11.
7. Gregoriou O, Botsis D, Papadias K, Kassanos D, Liapis A, Zourlas PA. Culture of
seminal fluid in infertile men and relationship to semen evaluation. Int J Gynaecol Obstet.
1989;28 (2): 149-53.
8. Rodin DM, Larone D, Goldstein M. Relationship between semen cultures,
leukospermia, and semen analysis in men undergoing fertility evaluation. Fertil Steril.
2003;79 Suppl 3: 1555-8.
9. Pellati D, Mylonakis I, Bertoloni G, Fiore C, Andrisani A, Ambrosini G, et al. Genital
tract infections and infertility. Eur J Obstet Gynecol Reprod Biol. 2008;140 (1): 3-11.
10. Chemes HE, Rawe VY. Sperm pathology: a step beyond descriptive morphology.
Origin, characterization and fertility potential of abnormal sperm phenotypes in infertile
men. Human Reproduction Update. 2003;9 (5): 405-28.
11. Ibadin O, Ibeh I. Bacteriospermia and sperm quality in infertile male patient at
University of Benin Teaching Hospital, Benin City, Nigeria. Mala J Microbiol. 2008;4
(2): 65-7.
12. Moretti E, Capitani S, Figura N, Pammolli A, Federico MG, Giannerini V, et al. The
presence of bacteria species in semen and sperm quality. Journal of assisted reproduction
and genetics. 2009;26 (1): 47-56.
13. Isaiah IN, Nche BT, Nwagu IG, Nnanna, II. Current studies on bacterospermia the
leading cause of male infertility: a protege and potential threat towards mans extinction.
N Am J Med Sci. 2011;3 (12): 562-4.
14. Abera B, Biadegelgen F, Bezabih B. Prevalence of Salmonella typhi and intestinal
parasites among food handlers in Bahir Dar Town, Northwest Ethiopia. Ethiopian Journal
of Health Development. 2010;24 (1).
15. Wiles TJ, Kulesus RR, Mulvey MA. Origins and virulence mechanisms of
uropathogenic Escherichia coli. Exp Mol Pathol. 2008;85 (1): 11-9.
16. Kaur K, Prabha V. Spermagglutinating Escherichia coli and its role in infertility: in
vivo study. Microb Pathog. 2014;69-70: 33-8.
17. Lu Y, Bhushan S, Tchatalbachev S, Marconi M, Bergmann M, Weidner W, et al.

Necrosis is the dominant cell death pathway in uropathogenic Escherichia coli elicited

o

epididymo-orchitis and is responsible for damage of rat testis. PLoS One. 2013;8
(1): €52919.

18. Fowler JE, Jr. , Mariano M. Bacterial infection and male infertility: absence
of immunoglobulin A with specificity for common Escherichia coli 0-serotypes in
seminal fluid of infertile men. J Urol. 1983;130 (1): 171-4.

19. WHO laboratory manual for the examination and processing of human semen.
5th ed. Switzerland2010.

20. Weidner W, Pilatz A, Diemer T, Schuppe HC, Rusz A, Wagenlehner F. Male
urogenital infections: impact of infection and inflammation on ejaculate parameters.
World J Urol. 2013;31 (4): 717-23.

21. Golshani M, Taheri S, Eslami G, Rahbar AS, Fallah F, Goudarzi H. Genital
tract infection in asymptomatic infertile men and its effect on semen quality. Iranian
Journal of Public Health. 2006;35 (3): 81-4.

22. Filipiak E, Marchlewska K, Oszukowska E, Walczak-Jedrzejowska R,
Swierczynska-Cieplucha A, Kula K, et al. Presence of aerobic micro-organisms and
their influence on basic semen parameters in infertile men. Andrologia. 2015;47 (7):
826-31.

23. Diemer, Huwe, Michelmann, Mayer, Schiefer, Weidner. Escherichia coli-induced
alterations of human spermatozoa. An electron microscopy analysis. International
Journal of Andrology. 2000;23 (3): 178-86.

24. Prabha V, Sandhu R, Kaur S, Kaur K, Sarwal A, Mavuduru RS, et al. Mechanism
of sperm immobilization by Escherichia coli. Advances in urology. 2010;2010.

25. Diemer T, Huwe P, Ludwig M, Hauck EW, Weidner W. Urogenital infection and
sperm motility. Andrologia. 2003;35 (5): 283-7.

26. Keck C, Gerber-Schafer C, Clad A, Wilhelm C, Breckwoldt M. Seminal tract
infections: impact on male fertility and treatment options. Hum Reprod Update.
1998:4 (6): 891-903.

27. Marconi M, Pilatz A, Wagenlehner F, Diemer T, Weidner W. Impact of infection
on the secretory capacity of the male accessory glands. Int Braz J Urol. 2009;35 (3):
299-308; discussion -9.

28. Bhushan S, Hossain H, Lu Y, Geisler A, Tchatalbachev S, Mikulski Z, et al.
Uropathogenic E. coli induce different immune response in testicular and peritoneal
macrophages: implications for testicular immune privilege. PLoS One. 2011;6 (12):
€28452.

29. Lang T, Dechant M, Sanchez V, Wistuba J, Boiani M, Pilatz A, et al. Structural
and functional integrity of spermatozoa is compromised as a consequence of acute
uropathogenic E. coli-associated epididymitis. Biol Reprod. 2013;89 (3): 59.
30.Fraczek M, Piasecka M, Gaczarzewicz D, Szumala-Kakol A, Kazienko A,
Lenart S, et al. Membrane stability and mitochondrial activity of human-ejaculated
spermatozoa during in vitro experimental infection with Escherichia coli,
Staphylococcus haemolyticus and Bacteroides ureolyticus. Andrologia. 2012;44 (5):
315-29.

31. Schulz M, Sanchez R, Soto L, Risopatron J, Villegas J. Effect of Escherichia
coli and its soluble factors on mitochondrial membrane potential, phosphatidylserine
translocation, viability, and motility of human spermatozoa. Fertility and Sterility.
2010;94 (2): 619-23.

MW 6 1780 o 180 um

o
*

vy ey



