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=국문초록=

항정자항체의 종류 및 존재부위가 정액성상 및 수정능력에 미치는 영향을 조사하였다. 항정

자항체의 종류 및 존재부위는 im m un obead bin din g test에 의하여 시행하였으며, 정자의 수정능

력은 투명대 제거 햄스터 난자 침입법에 의하여 시행하였다.

항정자항체는 정자수, 운동성 및 운동지수에 악영향을 끼쳤으며, 수정능력에도 악영향을 끼쳤

다. 항정자항체의 존재부위에 따른 차이는 보이지 않았다. 항정자항체 Ig G가 정자두부 혹은 정

자미부에 존재할 경우 및 항정자항체 IgA가 정자미부에 존재할 경우 수정능력을 크게 감소시

켰다.

Key W ords : ant isperm ant ibody , antisperm ant ibody isotype, binding sit e of antisperm

ant ibody , fert ilizing capacity , im m un obead bin din g t est , sem en param et er , sperm pen etr ation

a ssay

Introduction

It is w ell - est ablish ed th at ant isperm ant ibodies (A SA s ) are detectable in either th e m ale

or fem ale partn er in a significant proport ion (approx im at ely 10% ) of infert ile couples

(P at t in son et al., 1987; Collin s et al., 1993). Ant ib odies t o sperm are m ost oft en det ect ed in
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couples w ith unex plain ed infert ility ; they m ay im pair fer tility by int erfer in g w ith sperm

cervical m u cu s penetr at ion , w ith sperm tran sport in g en eral, and, in particular , w ith

penetr at ion of the oocyt e - surroun ding lay er s , w ith the in t egrity of sperm cell m em branes ,

w ith sperm capacitat ion and acrosom e react ion , w ith zona pellucida bin ding and pen etr ation ,

and w ith zy gote dev elopm ent (A costa et al., 1994).

T here are three m aj or types of A SA s in hum an s : im m un oglobulin (Ig )G, IgA , and IgM ;

each can be directly boun d t o a pat ient ' s sperm at ozoa , as det ect ed by the im m un ob ead

bin ding t est (IBT ). IBT has definite adv antag es ov er conv ention al A SA test s becau se it

provides inform ation on th e region al distr ibut ion of ant ibodies on the sperm surface an d

sim ult aneou sly allow s det erm in at ion of the proportion of antibody - coat ed m otile sperm at ozoa

(Clarke , 1990).

S ev eral studies h av e at t em pt ed to establish a corr elat ion betw een A SA s an d fert ilizat ion

result s in v itro; it is w idely agreed that a high antibody titer and bin ding of ant ib ody t o

the sperm head are th e m ost pow erful predictor s of fer t ilizat ion failur e (Zouari et al., 1993;

Yeh et al., 1995; F ord et al., 1996), and the progn osis is further w or sen ed by other adv er se

sem en param et er s (A cost a et al., 1994; Lahteenm aki, 1993). T he presence of surface- boun d

ant ibodies on m otile sperm at ozoa , especially the IgA class , has been implicat ed in IVF

im pairm ent (Clark e et al., 1985). How ev er , th ey hav e been few report s of the im pact of Ig

isotypes an d th e region al dist ribution of A SA on the hum an sperm surface on eith er

fer t ilizat ion result s in v itro (Clark e et al., 1985; W itkin et al., 1992) or sem en quality

(M athur et al., 1986; De Alm eida et al., 1991).

T o m ore clearly un der stand the influ ences of Ig isotypes and the region al distr ibut ion

of A SA on the hum an sperm surface on both fertilizin g capacity an d sem en param et er s , w e

ev alu at ed fert ilizin g capacity u sin g sperm penetr at ion assay (SPA ); sem en param et er s w ere

ev alu at ed u sing differ ent classes of antibody present in differ ent r egion s of sperm at ozoa .

MA T ERIA LS A N D M ET H OD S

Six ty - sev en of 355 m ales sh ow ed posit iv e A SA on the sperm by IBT and w ere

inclu ded in this stu dy as an A SA - posit iv e group . A group of 96 m ales w ith norm al fer t ility

w a s u sed for com parison .

S em en A n aly s i s

S em en sam ples w ere collect ed after a fix ed 3- day period of ab st inen ce an d ex am ined

im m ediat ely aft er liquefact ion . Sperm count an d percentage m otility w ere analy zed by a

com puter - aided sperm an aly sis sy stem (CellT rak/ S ; M otion An aly sis Corporation , S ant a

Rosa , CA ). Sperm kinet ics w as m anually det erm in ed from 0 (n on e) t o 4 (ex cellent ),

follow ing the subject iv e grading sy st em ; aft er analy sis , the sam ples w ere div ided for IBT

and SPA .
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D ire c t Im m u n ob e ad B in din g T e s t

T he t est for A SA in sem en sam ples w as perform ed a s recom m ended by Clark e et al.

(1985). Im m un ob eads w ere obt ain ed from BIO- RAD Laboratories (Richm on d, CA ) an d

con sisted of poly acrylam ide beads of 5- 10 ㎛ diam et er w ith cov alent ly - boun d rabbit

ant ibodies to hum an im m un oglobulin classes (ant i IgG, IgA , an d IgM ). T h e ly ophilized

im m un obeads (50 ㎎) w ere recon st itut ed by adding 10 ㎖ of st er ile ph osphat e buffer ed

saline (PBS ), an d then st ored at 4 ℃ for 4- 6 w eek s . Im m ediat ely before u se, 200 ㎕ of

each reag ent w as w ashed on ce in PBS cont aining 0.5% b ovine serum album in (BSA ).

Sperm w ere w a shed tw ice w ith PBS cont aining 0.5% BSA , centr ifug ed at 650×g for 5

m inutes an d resu spen ded w ith the sam e buffer at a con centr at ion of 5 t o 10×106/ ㎖. A

drop of w ashed imm unobead reagent w as m ix ed w ith an equ al drop of w ashed sperm (5

㎕), cov ered w ith a 22×22 m m cov er slip , an d in cubated in a m oist cham ber for 10 minut es

at room tem perature. T he preparat ion w as ob serv ed under ph ase- contr ast m icroscope at a

m agnificat ion of ×400; a m otile sperm w as scored if on e or m ore beads w ere bound to it s

surface, and on this basis , 400 w ere count ed . A specim en in w hich 20% or m ore m otile

sperm show ed posit iv e bindin g w as classified as positiv e result s . On the basis of on e or

m ore posit iv e IBT result s for A SA s att ach ed t o their ow n m otile sperm at ozoa , a t otal of 67

m ales w ere found t o hav e A SA .

S perm P en etrat ion A s s ay

SPA w as perform ed u sing th e m ethod of Chan g et al. (1990) an d P ang et al. (1993).

A ft er sem en an aly sis , th e sample w as dilut ed w ith an equal v olum e of st er ile T EST - Yolk

buffer (T YB ) an d mix ed w ell. T he mix ture w as gradu ally cooled at 4 ℃ an d the sam ples

w ere in cubat ed for 2 day s at 4 ℃. T he supernat ant w as then a spir ated and added 3.0 ㎖ of

37 ℃ Ham ' s F - 10 cont ain in g 0.3% hum an serum album in (HSA ). Sperm w ere w ashed

t w ice w ith the sam e m edium , centr ifu ged at 650×g for 5 m inut es , r esu spended w ith 0.5- 1.0

㎖ of H am ' s F - 10 contain in g 1.0% H SA and in cub ated at 37 ℃ for 1.5- 2.0 hour s .

Zon a - fr ee ov a w ere obtain ed from superovulat ed h am st er s . T h e cum ulu s m ass w as

rem ov ed w ith PBS cont aining 0.1% hy aluronida se and the zon a pellu cida w as digested w ith

P BS containing 0.1% trypsin and 0.3% H SA . After digest ion , approx im at ely 30 zona - fr ee

ov a w ere added to 1 ㎖ of 1×106 hum an m otile sperm m edium and in cubated at 37 ℃ 5%

CO2 for 3.5 hour s . T h e eg g s w ere then prepared for ex amination . T h ey w ere w a shed t o

rem ov e unat t ached sperm , carefully flat t ened under a cov er slip support ed by four dot s of

paraffin w ax , and fix ed ov ernight w ith Carn oy fix at iv e (m ethan ol : glacial acetic acid = 3

:1) before staining w ith 0.25% acet ic lacm oid. F or scoring , a ph ase- contr ast m icroscope at

1,000 m agnificat ion w a s u sed. A penetr at ed sperm w as indicated by the presence of a

sw ollen h ead associat ed w ith a t ail and the numb er of these w a s recorded. F ert ilizing

capacity w as defin ed as the numb er of pen etrated sperm divided by the num ber of

in sem in at ed eg g s .
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S tati s t i c al E v alu at ion

F or all st at istical m anipulation s (T - test , Duncan mult iple r an ge t est , corr elation , an d

stepw ise m ult iple regression analy sis ), an SP S S/ P C+ w as u sed. Data w ere ex pres sed as

m ean s or percentag e m ean s±SD.

RE S U LT S

T he locat ion s of A SA - binding on the sperm surface are sum m arized in T able 1. T h e

presen ce of A SA s in th e sperm head, t ail (m ainly tail- t ip ), or head an d t ail t ogether had

significant n egativ e effect s on sperm count , percent age m otility , sperm kin etics , an d

fert ilizing capacity , compared w ith A SA negat iv e sem en (P < 0.05). T he dist r ibut ion of A SA s

w a s not , how ev er , significant ly differ ent bet w een th ose region s .

In patient s w ith det ect able A SA s on sperm head, sperm count , percent age m otility ,

sperm kinet ics an d fert ilizin g capacity w ere significant ly low er than in A SA - n egat iv e sem en

(P < 0.05). W h en Ig G, IgA and IgM w ere present on sperm t ail, there w ere significant

detr im ental effect s on sem en param et er s and fert ilizing capacity , compared w ith

A SA - neg at iv e sem en (P < 0.05); t oo few samples cont ained IgM , how ev er , for th e effect s of

this t o be ex am ined (T able 2).

T he corr elat ion coefficient bet w een select ed v ariables is show n in T able 3; there w as

high corr elat ion bet w een sperm count and Ig G and IgA on sperm head, and bet w een

percentag e m otility an d Ig G, IgA , an d IgM on sperm t ail. F ert ilizing capacity , m oreov er ,

corr elated closely w ith IgG an d IgA on sperm head or t ail. T here w as , how ev er , no

significant corr elat ion b etw een IgM an d fert ilizing capacity .

F inally , w e an aly zed the effect of v ariables on fertilizin g capacity (T able 4). Am on g

these, u sin g st epw ise m ult iple r egression analy sis , A SA IgG t o the sperm head or t ail, and

A SA IgA t o th e t ail appeared t o hav e a significant ly detr im ental effect on fert ilizing

capacity (R2 =0.028402, P < 0.0001).

DIS CU S S ION

Stu dies of r eprodu ct iv e failur e in hum an s h av e provided con siderable evidence to

sug gest the inv olv em ent of A SA s present in either sera or sem en . H ow these is un clear ,

though it int erfere w ith IVF - ET has b een sug gested that ant ib odies on differ ent r egion s of

the sperm surface m ay hav e differ ent effect s on fert ilization an d con cept ion (Zouari et al.,

1993; Yeh et al., 1995; Clarke et al., 1985; Ayv aliot is et al., 1985). In addition , differ ent

isotypes of A SA appear t o play different roles in im m un ologic infert ility .

Yeh et al. (1995) report ed that Ig G an d IgA antibody lev els show ed no significant
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corr elation w ith t ot al fert ilization rat e, though w h en IgA show ed v ery high lev els of bindin g

(> 68% ) an d IgM bindin g w a s > 40% , the rate fell significantly . T h eir dat a also rev ealed that

IgA induced a significantly low er fer tilization rat e. Clarke et al. (1985) show ed th at A SA s

in m en , especially clas s IgA , r educed th e fert ilizat ion rate if > 80% of sperm at ozoa w ere

affect ed . Junk et al. (1986) an d M at son et al. (1988) concluded th at for significantly redu ced

fert ilizat ion , both IgG an d IgA w ere needed ; eith er clas s alone did n ot produce any effect .

Stu dies by Clark e et al. (1985) dem on str at ed that in m en w hose m otile sperm w as coated

w ith a high lev el of IgA antibodies , th e fert ilizat ion rat e w as significant ly low er . In a

sub sequent study , Clarke et al. (1986) report ed th at w h en Ig G an d IgA tit er s w ere 10 an d

the IVF m edium w a s supplem ent ed w ith the w ife ' s serum , the fertilizat ion rat e w as

significantly low er ; if only Ig G titer s w ere 10, th ere w as , how ev er , no decrease. Lat er , w hen

sperm at ozoa w ere tr eat ed w ith sera from w om en w ith A SA s , a significant ly detr im ent al

effect on in - v itro fer tilizat ion w as seen , though this could be redu ced by im m un o- ab sorption

of the Ig G fraction of th e serum (Clarke et al., 1988).

W ith reg ard to th e im pact of th e antibody bindin g sit e on fertilizin g capacity , Bron son

et al. (1988) sh ow ed th at A SA on the sperm head im pair ed g am et e int er act ion , w hich

sug gested th at A SA on the t ip of th e sperm t ail, w hether or n ot clinically significant ,

probably inv olv ed antigen s relating to sperm tran sport r ath er th an fertilizat ion . T his w a s

confirm ed by M an delbaum et al. (1987), w ho dem on str at ed th at A SA on the t ail tip h ad no

effect on fert ilizat ion , w h ereas A SA on the h ead cau sed significant im pairm ent . Yeh et al.

(1995) reported that IgA induced a significant ly low er fert ilization rat e only w hen present

on the h ead.

T his study w a s designed t o inv estigate w hether Ig isotypes an d the region al

dist ribution of A SA on th e surface of hum an sperm affect ed fertilizin g capacity an d

qu ant itat iv e sem en param eter s . T o det ect sperm fert ilizing capacity , w e perform ed SP A ,

though it has been su gg est ed that this procedure provides n o inform at ion as t o w hether

sperm at ozoa can pen etr at e hum an ov a complet e w ith th eir v estm ent s ; a positiv e result in

this a ssay does n ot n eces sarily m ean , th erefore, that the fert ilizing capacity of the sperm is

n orm al. Nev erth eless , clin ical v alidation of the result s of our a ssay w ith hum an IVF show ed

significantly high corr elat ion (sen sit iv ity , 100% ; specificity , 80% ; positiv e predict iv e v alue,

97% ; an d negat iv e predict iv e v alue, 100% ) bet w een the tw o set s of r esult s (P ang et al.,

1993). F ert ilizing capacity is defined a s the av erag e num ber of penetr at ion s per zona - fr ee

h am st er ovum , an d w h ere th is w a s < 3, th ere w as a low er prob ability of achieving

fert ilizat ion in v itro. T he result s obt ained un der our stu dy con dit ion s show ed that in those

w ith posit iv e A SA s in sem en , fer t ilizin g capacity w as poor . W ith regard t o th e im pact of

the ant ibody bindin g sit e on fertilizin g capacity , st epw ise m ultiple r egression analy sis for

IgA ant ibodies by bindin g sit es show ed a st at istically significant redu ct ion in this capacity

only w hen t ail- dir ect ed A SA s w ere present . M oreov er , st epw ise m ult iple r egres sion an aly sis

for Ig G ant ibodies by bindin g sites show ed a st at istically significant redu ct ion in fert ilizing

capacity only w hen head - dir ect ed A SA s w ere present
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T he as sociat ion of A SA w ith infert ility h as been sub st ant ially docum ented , as

m ent ioned ab ov e. T h e effect of A SA on sem en quality is , h ow ev er , un certain ; lit tle is

know n about the relat ion bet w een A SA an d qu ant it at iv e sem en param eter s . Infect ion ,

t r aum a an d blockag e of sperm du ct s are associat ed w ith aut oim m unizat ion of sperm

(H endry et al., 1977; S ot olon go, 1982) and th e t ox ic effect of infect ion also dir ect ly affect s

sperm at og enesis . S om e inv est igat or s h av e report ed th at A SA in th e sem en of infertile m en

h ad a n egat iv e effect on init ial sperm m otility charact er istics in ejaculate (M athur et al.,

1986; Barratt et al., 1989) w hereas oth er s show ed no relation ship bet w een A SA s and sperm

m otility (Cerasaro et al., 1985; A degh e et al., 1989). U sin g a com put er - aided sperm analy sis

sy st em , M athur et al. (1986) sh ow ed that sperm from m en w ith A SA ex hibit ed poorer

m otion ch aract er ist ics than that from fertile donor s . T hey also ob serv ed that during

postcoit al t est in infertile couples , the m otility of sperm found from cervical m ucu s show ed

n eg ativ e correlat ion w ith A SA lev els .

Gon zales et al. (1992) reported th at the occurr ence of sperm - boun d A SA s w as

a ssociated w ith alter at ion s in som e sem en param et er s , m ainly low sperm count , low sperm

m orphology an d low correct ed fru ct ose lev els . In 50% of m en w ith A SA , a sthen ozoospermia ,

t er at ozoosperm ia , leukocytospermia or hypofunct ion of th e sem in al v esicles w as ob serv ed.

S em en param eter s w ere alt er ed m ost fr equently w hen IgM w as present in associat ion w ith

Ig G and/ or IgA . T hey therefore conclu ded th at there w as an act iv e inflam m at ory process in

the reprodu ct iv e tr act , as evidenced by leuk ocyt osperm ia , an d this could be respon sible for

the abnorm al sem en quality .

In the present study , olig ozoosperm ia an d/ or asthenozoosperm ia w a s foun d in 60% of

m en w ith A SA . S em en param et er s , especially percent age m otility , w ere alt er ed m ost

fr equent ly (in 89% of cases ) w hen IgM w a s present in a ssociation w ith IgG an d/ or IgA .

A SA s w ere associat ed w ith low ered sperm count an d m otility , an d sperm kin etics . It has

b een sug gested that these phenom ena are relat ed to th e produ ct ion of ant ibodies again st

sperm , an d that r edu ced con centr at ion m ay be a result of local lesion s appearing in the

sem iniferou s tubules , blocking sperm pas sag e, disrupting th e blood - test is barr ier , and

indu cin g an im m une respon se again st sperm ant igen s (H endry et al., 1977; S ot olong o et al.,

1982; M eng e an d Beitner , 1989).

T he relation ship bet w een A SA an d sperm m orph ology report ed by Gon zales et al.

(1992) is in agreem ent w ith other finding s (M en ge an d Beitner , 1989); th ey (Gon zales et al.,

1992) also report ed th at t er at ozoosperm ia w as m ore com m on in th e sim ult an eou s presence

of th e three isotypes (IgG, IgA an d IgM ) than in the presen ce of IgA only or a

com binat ion of Ig G and IgA , an d therefore con clu ded that th e syn ergist ic act ion of Ig s

affect ed sperm m orph ology .

F or m any y ear s , effort s h av e been m ade t o est ablish an effect iv e th erapy again st

aut oim mune infert ility in m ales , an d these hav e in clu ded. Ekw ere et al. (1995) report ed that

aft er corticost eroids therapy only in pat ient s w ith m ild hist ological chan ge , ant ibody t it er s

decrea sed significant ly an d there w as a six fold improv em ent in m ean sperm concentr ation
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and a threefold im prov em ent in m otility an d m orphological ch aract er istics . Om u et al. (1996)

also dem on str at ed that cort icosteroid th erapy led to significant im prov em ent in sperm

m otility an d in the result s of th e hypoosm otic sw ellin g t est . T his eviden ce indirectly

support s our finding s that the appearan ce of sperm - boun d A SA s is associat ed w ith

alt er at ion s in som e sem en param et er s , m ainly low sperm count , low m otility and sperm

kin etics .

Our fin ding s collectiv ely dem on str at e a direct r elation ship bet w een A SA in sem en an d

abnorm al sem en param et er s . A SA type and bin ding region on the sperm surface corr elated

w ith fert ilizing capacity . W ith reg ard to the impact of antibody bin ding sit e on fertilizin g

capacity , th e presence of IgA antibodies led to a significant redu ct ion in fert ilizing capacity

only w hen tail- an d h ead - directed A SA s w ere present .

S U MM A RY

T o inv est ig at e th e influen ces on sem en param et er s and fert ilizing capacity of

im m un oglobulin (Ig ) isotypes and regional distr ibut ion of antisperm ant ibody (A SA ) on th e

hum an sperm surface. Six ty - sev en A SA - posit iv e pat ient s w ere com pared w ith 96

A SA - neg at iv e donor s . A SA s in sem en show ed significant neg at iv e effect s on both sem en

param et er s an d fert ilizin g capacity ; in th ose w ith A SA s in the sperm head an d/ or t ail, th e

redu ction s w ere significant . In th e head as w ell as the tail, there w as close corr elat ion

b etw een fert ilizin g capacity and both IgG an d IgA . Both sem en param eter s and fertilizin g

capacity are significantly affected by the presence of A SA in sem en . In part icular ,

ant ibodies IgG t o sperm h ead an d/ or t ail, an d ant ibodies IgA to sperm tail appeared to hav e

a highly detr im ental effect on fertilizin g capacity
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T able 1 . Resu lt s of sperm cou nt , percen t ag e m ot ility , sperm kinet ic s an d fer t ilizin g c ap acity in relat ion

to an t isperm ant ibody neg at ice donor s prov en to be fer t ile an d to ant isperm an tibody pos it iv e p at ient s

Sperm Count Percentage Sperm Fertilizing

( ×106/ ㎖) M otility Kinetics Capacity

A SA neg at iv e (n =96) 95.13 ±57.56 65.31 ±13.55 2.83 ±0.47 7.24 ±?.90

A SA posit iv e (n =67) 58.36 ±50.52* 46.72 ±20.11* 2.44 ±0.73* 2.19 ±2.29*

Head (n =31) 56.10 ±47.31* 51.29 ±19.15* 2.55 ±0.51* 2.44 ±2.64*

T ail (n =24) 68.67 ±62.21* 42.50 ±16.48* 2.29 ±0.86* 2.02 ±1.95*

Head+T ail (n =12) 43.58 ±25.09* 46.67 ±23.77* 2.42 ±0.90* 1.88 ±2.06*

* S ig n ifican t ly differen t from A SA neg ativ e g roup ; P < 0 .01, Dun can m ult iple r ang e te st

T able 2 . Resu lt s of sperm cou nt , percen t ag e m ot ility , sperm kinet ic s an d fer t ilizin g c ap acity in relat ion

to the dis tr ibut ion of ant ibodie s an d antib ody isoty pes on sperm atozoa

Sperm Count Percentage Sperm Fertilizing

( ×106/㎖) Motility Kinetics Capacity

ASA negative (n=96) 95.13 ±47.56 65.31±13.55 2.83 ±0.47 7.24 ±4.90

HG+ (n=35)# 54.57 ±39.32** 52.57 ±20.63** 2.60 ±0.60* 2.36 ±2.56**

HA+ (n=19)# 4 1.63 ±43.81** 47.90 ±18.36** 2.47 ±0.70* 1.13 ±0.84**

HM+ (n=7)# 50.43 ±29.77* 37.14 ±14.68** 2.14 ±0.69** 2.81±2.77*

TG+ (n=30)# 58.37 ±57.69** 46.50 ±19.26** 2.47 ±0.86* 2.20 ±2.07**

TA+ (n=23)# 65.30 ±62.03* 45.43±18.64** 2.39 ±0.89* 1.48 ±1.46**

TM+ (n=3)# 70.00 ±27.84* 30.00 ±17.32** 2.00 ±0.00* 1.17 ±0.75**

* Significantly different from A SA negative group, P<0.05, Student's t-test

** Sig nific an t ly different from A SA n eg ativ e g rou p, P < 0 .01, St udent ' s t - te s t

# H G +: A SA Ig G posit iv e on sperm head ; H A +: A SA Ig A posit iv e on s perm h ead ; H M +: A SA Ig M posit iv e on sperm head ;

T G +: A SA Ig G posit iv e on sperm t ail ; T A +: A SA Ig A posit iv e on sperm t ail ; T M +: A SA Ig M posit iv e on sperm t ail
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T able 3 . Cor relat ion coefficien t betw een s elected v ar iable s

Sperm Percentage Sperm Fertilizing

Cou nt M otility K in et ic s Capacity H G+ HA +

Sperm Cou nt 1.0000

P ercent ag e M otility 0 .4248 ** 1.0000

Sperm K in et ic s 0 .2928 ** 0 .4948** 1.0000

F er t ilizin g C ap acity 0 .3234 ** 0 .3445** 0 .3089** 1.0000

H G +# 0 .2570 ** 0 .1524 0 .0582 0.3103** 1.0000

H A +# 0 .2694 ** 0 .1986* 0 .1148 0.3100** 0.4153** 1.0000

H M +# 0 .1211 0 .2401* 0 .1805 0.1053 0.2577** 0.3003 **

T G +# 0 .1986 * 0 .2958** 0 .1555 0.2979** 0.1372 0.1235

T A +# 0 .1152 0 .2760** 0 .1822* 0.3162** 0.0455 0.0724

T M +# 0 .0265 0 .2086** 0 .1483 0.1159 0.0396 0.0925

* Significantly different from A SA negative group, P<0.05, Student's t-test

** Sig nific an t ly different from A SA n eg ativ e g rou p, P < 0 .01, St udent ' s t - te s t

# H G +: A SA Ig G posit iv e on sperm head ; H A +: A SA Ig A posit iv e on s perm h ead ; H M +: A SA Ig M posit iv e on sperm head ;

T G +: A SA Ig G posit iv e on sperm t ail ; T A +: A SA Ig A posit iv e on sperm t ail ; T M +: A SA Ig M posit iv e on sperm t ail

T able 4 . Slec t iv e v ar iable s affect in g fer t ilizing capacit y (m u lt iple reg res sion an aly sis : s tepw ise )*

Variables β B P v alu e

P ercent ag e M otility 0.134253 0.020846 0.0990

H G+** - 0.201613 0.856855 0.0076

T A +** - 0.227031 0.954751 0.0015

Sperm Kinetics 0.170581 0.595816 0.0300

HA +** 0.163615 1.105802 0.0309

* R 2 =0.028402, P ,0 .0001

** H G +: A SA Ig G pos it iv e on sperm h ead ; H A +: A SA Ig A posit iv e on sperm head ; T G +: A SA Ig G pos it iv e on sperm t ail
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