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Sperm Motility in Chronic Nonbacterial Prostatitis
- Related to Antisperm Antibody and Seminal Cytokine and Seminal Plasma Composition -

Moo Sang Lee, Yun Seob Song, Sung Joon Hong and In Rae Cho*

From the Departments of Urology, College of Medicine, Yonsei University,
Seoul and *Inje University, Seoul Paik Hospital, Seouf,- Korea

Seminal 1nﬂammatory white blood cells in patients with chronic nonbacterial prostatitis may
be related to the decrease of semen quality affecting fertility. So we evaluated the change of
sperm motility, the levels of antisperm antibodies, the seminal levels of various cytokines and the
change of seminal biochemical compositions that may affect sperm motility in the control group.
We also examined chronic nonbacterial prostatitis with pyospermia to establish the role of semi-
nal inflammatory white blood cells on alteration of sperm motility. The relation between various
affecting factors and sperm motility were also evaluated. Titers of antisperm antibodies were low
in patients with chronic nonbacterial prostatitis. Interleukin-l¢ and interleukin-8 of seminal in-
ftammatory bytokines were present in increased quantities in patients with chronic nonbacterial
prostatitis and interleukin-8 of these increases were correlated to sperm motility. Among the semi-
nal composition, the level of zinc was decreased significantly which was not corrrelated to sperm
motility. In conclusion, sperm motility was decreased and alferations in interleukin-8 of seminal
cytokines were correlated with sperm motility in chronic nenbacterial prostatitis,
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29 A YA S5 AT FHo] 7l
AR AAY $54E 4B AN 5 Y
A HAn BAAAN" waka & AT 24
=Tl Hde WA wAZEE AEAE #4
A BAe FE4 Yt g Bt 4
Zhe] %A FHEP Rk EAon. 1y
v B3E AAER ARe 49 A B
e o] F g TR QA e &5 AT
FAA i A77F Budn ok FA} &5
S g5ste A4 9 7lAL obF] A0 v E
oz ol ¢latge] Ao FTEA FE
goheAe ol BN @ aeRL B g
FAAE B4 WAZ4 ARAde datd
AzEEA dEE A & e AAEF2A
PG FFal I3549 cytokine! In-
terleukin(e] 3} IL)-1a, IL-6, IL-8, Tumor necrosis
factor(0] 3 TNF)-¢ % & Aol 2A 2] ¥igg
oEsta, ol B A< QAse] wlel FA
9 %54 ¥alsle] AHEAHE A7

Chat o

vte] 7t 4041 o] 3k A T 1083 A4
ol g ¢ v xer| ¥ a2 RS b vagA A
HMD B2 A FAgAbela @EH I 10%m] o]
Al 20§ diide s st vAdA AP
Ao At AR =UHAJANA W)
a00m o] & Alopd| A 157 o] FAF R
AYAY HFHAA o] HEHA gon
AZAA A AGAe] £ F Aol Kk
A A Tol FEHA E& FFE ST
Hamilton-Thorer} 8] #H5Fe AAAAZE o] &
sle] HY& ST (straight line velocity; VSL), =4

£ (curvilinear velocity; VCL), ¥ 7% % (average

path velecity; VAP), 2 H £ (straightness; STR, VSL/
VAP), A8 % (linearity; LIN, VSL/VCL), ¥4
§ (amplitude of lateral head displacement; ALH),
X F(beat cross frequency; BCF) 9] %44
2 24¢ & AL 6,000 pmol 4] 2087F ¢4
Feistedd Fxpsh Jlel QX Bl AMEYE 43
o o] A 239 -8 micropipette £ A F Fe] 200
o] YA o BEE gt

YA AEA ) ALy ©&3 2o} Inmuncbead
reagent (rabbit anti-human IgG, IgA, IgM) 50mg&
10ml Tyrode -4 .0 & #) X4 3le] FH| G D, 0.3%

BSA (Bovine Serum Anfigen)& E & Tyrode
solution(T-BSA 0.3)7 0.5% BSAE X Fste
Tyrode solution(T-BSA 0.5)5 4] st 200 o)
St A AAsHo. AHdFPAFA DA
10ml centrifuge tubeell 5-10x10° EFA AAS
E8ee semend ¥ 30-37C9)4] 9E %
T-BSA 03& 10ml7A] AF AF2oA 600g<.
2 5§83 94 8estd, 4E9L vE]il sperm
pellet-& T-BSA 0.3¢] ThA] 3| d st} U
& T4 o WEG Fo ohx el T-BSA
058 FA319g . 0.2ml immunobead reagentX
T-BSA 0322 9] AKX A washingd Fol
T-BSA 0.52 0.2mlE HEAD. FE&dol= 4
o] immunobead reagent Sp19F incubation® 3 A}
5HE Zelolso] Wojwel 38 He o ¥
AFe 22 x2mm)2 @1, ST =& 294
15871 moist chamberol] ¥} 31 F o) F6HE n] 7]
400mi 2 BAElg . 100702 FA 294 im-
munobead?} AP FEA AASE Ao] %=
vEh 2l o, immunobead?t H-2E RAE A
Zrel 5, v, n| R, FR nRE Uy
ol SRS AFFA AR dAae A
o] FdE Sml AEsted 10ml plastic tubeo)| go}
Az SHLZE I Fol 800ge 2 1087
AR YL Falste 0T E%3t
At HAA Fo] BoldA AL 56T A 3087
incubations}o] B A)(complement)S v EA FH A7)
F 24x10°ml BF4 FAE Egste P4
o Y 25-50 pE 0.2mle] ¥ @A 4 L%
3779 A 1A 7HE9t incubationdte] 37 2}18HH)
7t A Aol FAHEE vl 10ml cen-
trifuge tubeo] 5-10x10¢ &AM A& Tt
semen-S Wol] o] % 24 immunobead 73 AbdHg] 3}
EdstA AArsH o

AN A ER L2 enzyme immunoassay{EIA)
kit(R & D Systems, Mineapolis, MN)Z Al 3]
IL-1g, IL-6, IL-8§ B TNF-«& =A}sps Tk

Bl ZHYEE ofd, TR, AYANE
& o9n H9RE At AP e
vh&a 2o 20 mle] E<l| ammonium chloride 6
2 5¢] %, 25% ammonium solution 0.57 mlE 4]
i, 2F52 471k 100 mz TS pH 100
Buffer solutiond 9HE %1}, Dodecyl HNaSO, 10 g-&
E 500 mle] =9 &, o] &9 ammonium flu-
oride 10 g& ¥ 2 FH5 900 ml 71X F7)sl
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o] magnesium masking solutions THS T} Pan
solution>1-(2-pyridylazo)-2-naphthol 1060 mg<
methanel 100 mld)] 5] 9129t} Reagent solu-
tion-& buffer solution 100 mlo)] magnesium mask-
ing solution 900 mlE A< &, o] E942] 980 mi
o] Pan solution 20 ml& &jo] W=}, 379
tubeell Z+2} water, zinc standard, 3 3-<-& 0,025 ml
A @& F, 7 tubeol reagent solution 3 miS 3
7vetde. & 843 Fol) Adeoa 5EZE uEEA)
2 F-oll 560 nmolilM EREFE FH 8] Zn (mg%)
=(Absorbance of semiral plasmax 10} Ab-
sarbance of zinc standard 2] $4 02 FFE pol,
2 w3sddk 742 Boehringer Mannheim
kit(Mannheim, Germany)® Ah&-3ha] 23819 c}.
Acid Phosphatasei= 7 o)A G 4ol H5}o]
AFE 0|22 HAdE 10% 38t Ao
acid phosphatase® 23 3% kit 9 SIGMA Kit
(SIGMA Co., St. Louis, USA)E o] B3k} 248}
et AZE2PY L g9 2. 439 01 m]
E & 29 mlE 3 A3]3 barium hydroxide 0.5 ml
E Arlslel 812 F, vine sulfate 0.5 mlE 71319
ok ol F 3,000 pm o)X AAE el 37)2]

Table 1. Comparison of the sperm meotilty
between control and palients with chronic
nenbacterial prostatitis

Mouotility
parameters
VAP (pm/sec) 449125

VSL (pm/sec) 36.4+2.4
VCL (pm/sec) 64.2+3.9

CL CNBP  p Valie

374+17 <0.05
297+£12  <0.05
549129 005

ALH (itm) 33402  48+03 <005
BCF (Hz) 19.84+37 134404 <005
STR (%) 777451 732429 005
LIN (%) 506+175 529421 >005

CL=Contorl, CNBP=Chronic nonbacterial prostatitis,
*mean :Fstandard error.

tubeol] Z}7} supematant 2 ml, working standard 2 ml,
water 2 mlS ‘aﬂ&it} 2} tubed]] resorcinol solution
2 ml% HCL 6 mlE 7}3}q] A2}t TubelE 90¢C
9] water bath oA 1083 7199 ¥ Bax
22 430 49200 oA 2R BAYoE
A, standard, blanke] BB Z =A§ & A,
standard]| 4] Blanke] 328 314 % fructose
(mg fructose/dl)=(Absorbance of sample X 200)~
Absotbance of standard &) £2]-& o] 23l =P
A€ Tt

Aate) RN H A2 AYHG A W]
& Mann-Whitney 7178 & Al 3453 A@wA
£ A B4 ALt

2 I

1 BT HIATY Dy AElME R0l
A £S5 wst

AR #EA 9 VAP, VSL, VCL, ALH, BCF,
STR, LIN& B3 X = 44.9+2.5 pmjsec, 36,4+
2.4 pmfsec, 64.2+3.9 pm/sec, 3.31+0.2 pm, 19.8+
37 Hz, 777451 %, 50.6+1.8 % o] om u)4
T4 T4 BYVGTAMNE 374117 pmisec,
29.7+1.2 pmfsec, 549429 pm/sec, 4,84-0.3 pm,
13.4+04 Hz, 732429 %, 52.942.1 % = VAP,
VSL, ALH, BCF 7} 34237 v A FA st ¢
AGE Apolold FEAG F2 @ o)t g
Q. C}(Table 1),

2 SEREA

IgGe] 2§ A AFoNM = BFE =) ggront
A W AYAD TN e rte T, 1]
2 8l o] BA ) A 14407 %binding, 0.3::0.2 %
binding % .240.2 %binding °| A3, IgA2] 7o
A M e BARE X ggtov v T4 TA

Table 2. Distribution of the hinding sites of the antisperm antibodies
in control and patients with chronic nonbacierial prostatitis

Binding site of IgG IgA IgM
Antibody CL CNBP CL CNBP CL CNBP
Head 0* 14+0.7 0 0.1+0.1 0 1.1£0.5
Tail 0 03%02 0 0 0 0.20.1
Head & Tail 0 0 0 0 0 0
Tail tip 0 02402 0 0 0

CL=Contorl, CNBP=Chronic nonbacterial prostatitis, *mean + standard error.



436 ol B4, &4, T4E, =4

Table 3. The cytokine value detected in the
seminal fluid of conirol and palients with
chronic nonbacierial prosiatitis

Table 4. The cytokine value detected in the
seminal fluid of control and patienls with
chronic nonbacterial prostatitis

Cytokine CL CNBP p Value

IL-1a (pg/ml) 1514+15% 4374121 <0.05
IL-6 (pg/ml) 105+22 328+120 >0.05
IL-8 (ugl) 1604038 5.56+035 <0.05
TNF-z (pg/ml) 118+25 197+42 >0.05

*mean + standard error.

AGAATAMY ol FHE% 01200 %
bindinge] 2l.2.1, IgM2] 72 §- A4TddA e o
H R gk ot vA T W AYA G AL
A7k 75, vE R vR3dEe] L1205 %
binding, 0.2%0.1 %binding 2 0.220.2 %binding
ol Bl U ARAFET BTN 7
BAEA 2 971 WHO ¢4 7] Q1 20% ¥
n) %] g1 t}(Table 2).

RSB o R P e el
LY cytokines gt =}

49 IL-1e, IL-6, IL-8 & TNF-¢ gt A4+

o MgddTe Iy

M e 151+15 pgml, 10.5+2.2 pg/ml, 1.60+0.38

pe/l 2 11,8425 p/ml o] QD WA FA Y A
FAAENA = 43,7121 pyml, 3281120 pgml,
5.56:+0.35 pg/L B 19.7::4.2 pg/ml ¢} Yt} Ll
2 871 A vl w4 ABHGE AL
ol A £-o] @ Ao|7t G 2 (Table 3), cytokines
F Fg ol HQ Il-le W 1.8 FAME
IL-80] HALEFAF % VAP, VSL, ALH ¥
BCF ¢} 0.36, 0.45, 051 2 0.58 ¢] }#A 4 & 2t
9% 2 ERA T 92U THTable 3).

4 WA B NTY T WL TN B
By THMR pis}

A old, A4, A4 EL D AP
e RAAFA A e 162415 pe/l, 392446 mg/d],
363+52 U/ml R 397::109 mg/dt o| Qi HHTF
A gty APAG oM e 11449 pp/l, 369142
mg/dl, 305+7 Uml 2 360+79(mg/di) ©] 1t 3
FY 2AARAE F oldo] A4 wlATA 7
A APADT Aol 4@ Aol AReH
(Table 4), YA E F {2 Ao] & HAl ofA
T YA EA o] FRBA S FolsA] ¥
o}

Seminal plasma
components

Zn (ug/L) 162£15% 11419  <0.05
Cirric acid (mg/dl) 392446 369+42 >0.05
PAP (U/ml) 363+£52 30517 >0.05
Fructose (mg/dl) 397+108 360+79 >0.05

CL CNBP p Vale

*mean+sfandard ervor,
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AYUAHANAME F Ao 254 AstHe] B
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T AYAG 2o EEAF T VAP, VSL,
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2 P dY4dd9ez Q8 Adue B54E
ul 2 A{Ad AR T FAH Y& S
Jev, HATY AgMde] BFE F YA
Adde 2A8A ¢gxn HPT A" Yo
1} o} MY PI} kel FFA S A BHo)
9“1‘\&3\_} _,9.;. E_l_a ﬁr}g.l&lﬁ.

HAlEAE AR NG AL 5 4%
€ YA AAE 4 B4 4o AP ¥
AAFAY] F1E nA g + At FHALHA
e AAe 34 € Yolz=de Aoz ¢9A
e Ao ¥y, 44 3 AR A
2o Fadch BAF PAEHAA ] ¥
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FAARAG AR FAAGA WE A
WHOo A AAI§E Al WA 715" 20%0] x|
A= 79 immunobead A EE 2 Hylon|, o
T RS $FA0) dFE T8 Es
et 248 50%de B Bv| A
ol wHAEd ARAGAN B dF5en
AE FAAGAS Fobe s PRt &
F4 WBllx A9 4RE AR B Jom
Azt

Bz fPF7E Ao VA e dgL A
A Agst= AR FAH o PR A4
e Ao e & U RATY AL L
P 7Y AL L B & dev, AAga o)
B4R, Age) e A, JisFAR A 2
#23 ETFS vehlle FAAE Fd4 olu
A MEoR dh=zle) g4 Qiko] =i
BAY RAE obF de A QA golA, FA
Aol A FFA nA e 9L & e A
AA Wt Wy Ao Wyl
cytokineo| v} Wg-2]  4bA(Reactive oxygen
species)S F-H| 5te] A Ao LFAH T YEA Jp
FEgE v § 912" BerkowitzE* 2 cytokines
= E%EQ—I Interferon-r 2} TNF= 3 #le] 2-%-2]
€ FaAE F odkn i HRAYHAG A
AE der #8349 cytokinese] J§ A7
X = IL-1a, IL-6, [L-8 & TNF-« R} TR A
HAGeAN F28tA S/EAR IL-lesd 1L-89]
BAE] &F4 A AEAA o, v
AUATEE ARHNE S PR ezgd B g7
+ A YN L-1a9} 1L- 89) ol wAu] A2
AYPAH A F3HA S0 vk, 1L69)
TNF-s& Bag2 S7isle $49& Bgou #
9 Aol & G FF %718 BEY Drles}
IL-8 & IL-80] H=}e] %24 3 VAP, VSL,
ALH ¥4 BCF 9 fol @& 48aAAE vehlgch
VI A AP AL 954 cytokines &
S/ FF R 8N AALEANNL) dRe
A B APRA DA A4u dejgon}
B TEE AL E 94 A A9 cytokine
9] Ftol F715km o|Bel HAe $FA 240l
DEFE "AFS & & A ole MAFA
ABHE A= FdoA g e #AA
%3 HEpY 2AE Wou) o] MY LI A
9] $FHE Ao Bdol dE Aoz YriE
o, A N7 FrhEe] Qe B

cytokine F7hel] gk Bw¥ 2o} RG],
Cytokine2 R R yk-g-of fojsiz A ELo] ¥
Hl3he 4@ e ddes A5 Ag
gt 7% AN, Aadga Eolgidg) v
FEAM 728 71%& JeEhth o) cytokine
€ HYFFAN g9 AFE e} By m
2 AEAESE Yol Ak 374
At IL-lay AEAS olste] 22 )24 x
SlA gAEH =] IL-6, [L-8 52 Maghz R
TAE @457 B AX FA YA 32, 244
2 53, 357G A X gatRy So
S 3 IL8L go] = oA Wy
$ 2o|A 3z 435 AAe HFRge By
£ 1A E Ao e IL-lavt Bate] &
7he o] FERS-& FAl 7 IL-8o] F7)a o)
dFo] Sl Re] WL BolA o] IFuk
T2 F4HAAE & & Uddch g1 Yy
TP 69 e ey vy APzt
of 823 =o]7} g2l or o)== immunobead 7
AL2 ZAMG HAER FAe) R drige ¢
#xe Ae2 Azhdc). Bl Demiry S5%2 A7}
F d2Fol e TYa 7t g =] ggron
Ed e 2AHY % 81, o) 52 JAMNE
=4 ®ezt +AddRn dddn dem,
Wolff®} Andemson™2 W17} 2718 A% Az
TEdol BaEn B3] TAEZ Sx10%mt B}
o A 2549 Fifnn sk ek
TAE 843 AA4NE 484 So] 548
St Aoy FAAGH L -1e2] B3}
T2 AxeiAY gAARYE 22E 4 9=
v, & AT E IL1ert 7} Hgenz 4
Folsld IR Fhog Qg Hay &5
4 Fad n8d B 5 UL 3o gty
@ cytokine2 G cytokineo] ¥ vh2 N X
oA 27 ve Zg-& Jehd AL} o # cytokine
o] B AZA FAG Z&-E e,
ME THE  cytokined Alojox] AHatg E=
B85l g eEhve 42 A0
2, cytoking '3 AR2] &7 9o 2 YE cytokine
o o8 Aate] LEA WEE IS ol
A2 A7 Fok ¥ A7 M E INF-ee 7%
o IL-1e9} f{Alsla 9 5A) Vet cytokineo)
22 L1 g9) Z7}A) TNFa g9 27 )
A AL SR} gty vAdH A9
AHA B3 TNF-e W39 27 9904
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Ho @ slole BAHA LS. T cytokined
B2 cytokine 9]¢ FL MY o FaA o
2 Ueng, ojge] 4 n g AT
B9 F990M 9] cytokine st S 234N, o] v
B o) = A3 cytokines) BEHF 27 =g
olfrt. TRy o Bge AlHE gidez g
GTE T Hoo) Yad How YAHAL)

AHAG S AP AL 8T 2A47)9 a7
Tl o) S FhA e} APAY Ao wgls} 3
B2 AEAY o4 E 3 E = Yo,
Ade] WY £8 2 = glens o|mold
of Fded 24 Wil 9 Buztast 29 e A
Fq 2Ae ¥MRE ML = Ak A &
TAL FgA QR GBS Ly B P
of 29 Wzle A 2EAY WS 3
T Heng, by uAEAY AYAGEIA 2
BRY 2R HEle AR $FEA 9 b3
A FE VA e AAZ &3 4 k. B o
ToAME AHFY PR F ol Few §
A ZF4d ), ol AYMoA BuE
AYMY) FiAAR 283 @Ze) gon
ko] 4. M APHAES Qe 3
AR QAT MG A4 ofgle) &
7t ol dtA A wie golf, 2l o] WA
HA G AP A g vAFEAd A
HAE TN DAY =YY 2 olde) %
E7F 934 Fade AL ¢ 4 U9 3
Y 2R F otdA Aste FAY £%
A% AFAAE dojmEy UG AS Y=L
A siriar daia gleu® B o wlEs)
AR P olde] Lo HRLTR) o
FEBAE FoA5A edgte). o)A oldde &
S A7t AR 5 Adlel g AHER)
T ENEE Y4 9Ah AR RGN A
A4 AGAAANEL 9 Fgrzie] WEE
ANd Enrl e 9, B dEdgas 1
A AGAAEAAE L D B So] g3 W
e BEFA ggeng, o)5L Wy H A7
2 AYHAG DAY FALFA B g3
Foo]l A& Aor YAE}

2 B

B4 Q22 1007 B4 NAAFY 4349
B3 200 e Aoz, ARH FAHAE o]

45t FAle] S5 L 2432, immunobead
BAE AAZH D PPN gRRgHe o
7}, isotype B HARARNE FAbM, A A
AZ4 cytokire9l IL-1e, IL-6, IL-8 2 TNF-2 g}
I PR o), TR, AdANEL: B
e g 2], v uiA R AYA Y
Qo)A FRle] EFA o) A8 L o] Sug) @
AE ZANG Aite vhea gl

1L oA 74 B AgAG 2NN A2 54
%+ % VAP, VSL, ALH Q! BCF 7} % 2 23 #o
7t DRk

2 HAlEY T A-RAD TN 8 A
© 25 WHO 947] 29 20%d] 272}

3 uAEA WY AYHITINA F gy
[L-1a @ IL8e} FAJEr} Frlslglon, o=
IL-80] AXp$-FA4 F VAP, VSL, ALH 4
BCF ¢ 23884 7L ok

4. 8 A FA T AYPAG el gy of
Adrel FATAT Fasigen, 349 ok
9 F¥EE AALFAFSG FRBAAT Yo

o] el HMFY v AYMNY shAd) A
AALFAR a0 SAAQLR, FRASH
7% A cytokine L B A AP E- 3 1109} 1L-89]
7t R A old = A7) #AHY}
ol % IL-8 Frhe AAY SEH FAd Anw
AE o], vl TR A AGAYG 249 AA
54 W e IL-8o] Bdoe] Y= Aoz Y
ZHe .

REFERENCES

Lol 33, APAD. A2 893)7) 1992 35:
1066-70.

2. FI% ARAYG. DA 1994 35
575-85.

3. Comhaire F, Verschraegen G, Vermeuien L.
Diagnosis of accessory gland infection and its
possible role in male infertility. I Androl 1980;
3: 32-45.

4. Otland SM, Hanno PM, Wein AL Prostatitis,
prostatosis, and prostatodynia, Urology 1985;
25: 439-59,

5. Moskewitz MO, Mellinger BC. Sexually
transmitled diseases and their relation to male
infertility. Urol Clin North Am 1992; 19: 35-45.



10,

11.

12.

13,

14.

15.

16.

17.

2R Aol YolN A Fagus Arl eG4 29 vz

Leib Z, Bartoov B, ElMtes F, Servadio C.
Reduced semen quality caused by chronic
abacterial prostatitis: An enigma or reality?.
Fertil Steril 1994; 61: 1109-16.

- s, 29, 9174, F I Cytokines}

AAEEEN B A7 e sl

1996; 37: 187-191.

4, 294, )74 HHAYH G
BEA 2E¥EY Wah Rz
1996; 37: 192-196.

A4%. The role of sperm infection in
infertility by OATS. A6z}t o) A v} el 3 2
=3 1988: 3-12,

Christiansen E, Tollefsrud A, Purvis K. Sperm
quality in men with chronic abacterial

prostatovesiculitis  verified by  rectal
uitrasonography. Urology 1991; 38; 545-9,
Dohlberg B. Sperm meotility infertile men and
males in infertile umits: In vitro test. Arch
Androl 1988; 20: 509-13,

Barratt CLR, Tomlinson MI, Cooke ID.
Proegnostic significance of computerized
motility analysis for in vivo fertility. Fertil
Steril 1993; 60: 520-5,

Fuentes J, Mire J, Ricra J. Simple calorimetric
method of seminal plasma
Andrologia 1982; 14: 322.7.
Mortimer D. Biochemistry of spermatozoa and
seminal plasma. In: Mortimer D. Practical
Laboratory Andrology. 1st ed. New York:
Oxford University Press, 1994; 89-109.

Aitken RI, Aribarg A, Gopalkrishnan X,
Hamilton DW, Katz DF, Mortimer D, et al
Collection and examination of human semen. In:

zinc assay.

WHO laboratory manual for the examination of
human semen and sperm-cervical mucns
intercation. 3rd ed. New York: Cambridge
University Press, 1992; 66-77.

Barratt CLR, Boiton AE, Cooke ID. Functional
sipnificance of white blood cells in the male
and female reproductive tract. Iuman Reprod
1590; 5: 639-46.

Barratt CLR, Havelock LM, Harrison PE,
Cooke ID. Antisperm antibodics are more

prévalent in men with low sperm motility, Int J

18.

19,

20.

21.

22

23.

26.

439

Androl 1989; 12: 110-6.

Aitker RJ, Aribarg A, Gopalkrishran K,
Hamilton DW, Katz DF, Mottimer D, et al
Collection and examination of human semen.
In: WHO laboratery manual for the
examination of human semen and sperm-
cervical mucus intercation. 3rd ed. New York:
Cambridge University Press, 1992; 20-1.
Hughes L, Ryder TA, McKenzie ML, Pryse-
Davies J, Stedronska J, Hendry WF. The use of
transmission electron microscopy to study non
spermatozoa cells in semen. In: Frajese G,
Hafez EFE, Conti C, Fabbrini A, editoss.
Oligozoospermia Recent Progress in Andralogy.
New York: Raven Press, 1981; 65-75.
Berkowitz RS, Hill JA, Kurts CB, Anderson DJ.
Effect of products of activated leukocyte
(lymphkines and manokines) on the growth of
malignant trophoblast cells in vitto. Am J
Obstet Gynecol 1988; 158: 199-203.

Shimoya K, Taniguchi T, Matsuzaki N, Saji F,
Tsutsui T, Tanizawa O, Detection of Interleukin-
8(IL-8} in seminal plasma and elevated IL-8 in
seminal plasma of infertile patients with
leukospermia. Fertil Steril 1993; 59: 885-8.
Sikka 8, Rajasekaran M, Hellstrom W.
Oxidative stress and Interleukins in seminal
plasma during leukocytospermia. J Urol 1995;
153: 500A.

Dinarello CA. Role of Interleukin-1 in
infectious discases. Immunol Rev 1992; 127:
119-46.

. Bazzoni F, Castcll MA, Rossi F, Ceska F,

Dewald B, Bagiolimi M. Phagocytosing
neutrophils produce and refease high amounts
of the nevtrophil-activating peptide/IL-8, J Exp

Med 1991; 173: 771-4.

. El Demiry MIM, Hargreave TB, Busuiiil A,

James K, Chisholn GD. Jdentifying leukocytes
and leukocytc subpopulations in semen t‘lsing
monoclonal antibody probes. Urology 1986; 28:
492-6.

El Demiry MIM, Young H, BElten RA,
K, Chisholmn GD.
in gjacalate from fertile and

Hargreave TB, James

Leukocyles



440

27.

28.

29,

oY, FuAl, A4S, 299

infertile man. Br J Urol 1986; 58; 715-20.
Woltf H, Anderson DL
characterization and quantitation of leukocyte

Immunohistologic

subpopulatidns in human semen. Fertil Steril
1988; 49: 497-504.

A4, BYAE $49 JYAAF InF
. 38 =5 ] 1987; 28: 341-3.

Cooper TG, Weidner W, Nieschlag E. The
influence of inflammation of the human male

genital tract on  secretion of the seminal

30.

31.

markers e-glucosidase, glycerophosphocholine,
carnitine, fructose and citric acid. Int J Androl
1990; 13: 329-36.

Kammer H, Scheit KM, Weidner W, Cooper
TG. The evalvation of markers of prostatic
function. Urol Res 1991; 19: 343-7.

Meares EM Jr. Prostatitis and relaled disorders.
In: Walsh PC, Retik AB, Stamy TA, Vaughan
ED Jr, editors. Campbell's Urology. 6th ed.
Philtadelphia: Saunders, 1992; 807-22.






