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Abstract

Objective: To evaluate correlation among Hyaluronan Binding Assay (HBA), Annexin-V binding and
Acrosome Reaction (AR) with semen analysis by World Health Organization (WHO) criteria.

Material & Methods: Twenty-seven infertile men underwent semen analysis at the infertility center,
Naresuan university hospital using basic quantitative method by WHO criteria and qualitative methods by
HBA, Annexin-V binding and AR. The results were calculated for correlations among these methods.

Results: The mean age of the study group was 34.2 + 5.4 years old. The semen analysis showed nor-
mal volume, sperm concentration, progressive motility, total motility and morphology. The result of HBA was
87.5%. According to the annexin-V binding assay, most of sperm (80.47%) was viable without apoptosis. The
results of Sperm Spontaneous Acrosome Reaction Rate (SARR) and acrosome reaction after ionophore chal-
lenge were within normal ranges. There was no correlation between HBA and sperm parameters evaluated
by WHO criteria. However, HBA bound significantly correlated with viable sperm and HBA bound negatively
correlated with late apoptotic sperm (r, 0.466, p = 0.014 and -0.563, p = 0.002, respectively).

Conclusion: Hyaluronic acid binding assay was correlated with viable sperm and low late apoptosis,
but not correlated with sperm acrosome reaction.
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UNANED

WQUszAA: Wiom e udutuSseninensnsan Hyaluronan binding assay, Annexin-V binding way Acrosome
reaction ffuMInsIIAMNNNDARMLINATvBsesRNBUNTTETAN

Amsnen: fuefynsensiua 27 eu ianahesdfirudsnuiiiynsen lsmeuaumine1deusms et
mimam%w%umﬁmﬁumuLﬂmeﬁmaaaaﬁmiamﬁdmLLasmimaﬁ]L%a@mmwéhﬁ% Hyaluronan binding assay, Annexin-V
binding, Acrosome reaction w&theiildlumuaniiemanuduius

wan1sAnen: nauiegiediongeds 34.2 + 54 U kansemuieadfiviing anuduturesiead S1uiuesdi
\AouTis aiwmuaq%ﬁm?%auﬁﬁ%wm wazgUnstagluinawiun® n15ns33 Hyaluronan binding assay (HBA) dlfnfesas
87.5 M37399 Annexin-V binding wuieadaanlvg Jueadfivinuazdslsiin apoptosis (3oway 80.47) M3nTIY Sperm
spontaneous acrosome reaction rate (SARR) Wag Acrosome reaction after ionophore challenge agﬂummfﬁﬂﬂa Taiwy
ANUENTUGIZNINNNTATIA HBA AU parameters #114 ¢) suaaafﬁLﬁamiaﬁmmLﬂmaﬁsuaaaqﬁmiamﬁdaﬂ ugi HBA bound fiA3
dnfudesnsivfoadftuegdndsdiTin uasdanuduiudlunnssiuimedsiidddmeadiity late apoptotic sperm (r 0.466,
p = 0.014 Wag -0.563, p = 0.002 AUANU)

a3U: N139579 Hyaluronan binding assay duiusiuegdifitinuasil late apoptosis s wilsidiiusiunsiin
acrosome reaction SUENEJ?j%
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ﬁaﬁ;ﬁuwuf]zym@'amaﬁqmmﬂqqﬁu %aﬁmm@
ndevIeFesas 30 N1IRTIEFINIWIBIU URNsHewlY
pslnuesasnn1seunialan (WHO Semen analysis) U
A.A.2010" MInTralsEadeAreannsansaliluesUfua
nshaly dupeumansiade wiidediamnzdunimea
ogaluBeUiinaumity winmsnsehogleglunusiung &
o1anudlgmaanmegdfiaaund (sperm dysfunction) ¥iily
darmsufausuariidymilynsenls® nsglusssumd
aq%%ﬁauﬁm sperm capacitation, acrosome reaction,
sperm-zona interaction W@ sperm penetration NaULAA
n1sUfausivly n1snsrveaddanuninalunsavinlavane
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> wu nsUsedun1sduvesegdivly mMsdszdiunisiin
acrosome reaction suaqafﬁ 1371539 DNA fragmentation
V89983’ WAZNNIATIA sperm apoptosis NTATIVATOULA
Base (reactive oxygen species) Tauduvafialumificniden
aaﬁmﬂmmmmiasluﬂmﬂ%iauﬁmwuaaL‘Vim (microfluidics)
H1uansiedl (chemotaxis) Wugumall (thermotaxis)® N3
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Usgnoufunan1sidedshidamuieaiusasnisufaus ns
Wauesgeuuarn1shaasss Sedlifenldamahly™
Annexin-V binding assay 1Jun13ns1a cell apop-
tosis Ing Annexin-V 18y phospholipid binding protein iy
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Juffu Phosphatidylserine (PS) fiRauenvas plasma mem-
brane Beuansdis early apoptosis dlenszuannis apoptosis
Lﬁ(ﬂmn‘ﬁu cell membrane W&y nuclear membrane gy
\d integrity @13 propidium iodide FehudluRndd nucleic
acid ¢ 91nms@nynuinneisiyasendl apoptotic sperm
11NNNBUNF ez apoptotic sperm Funntudusitugiuns
waoul (motility) waznsiidin (viability) maaaq%ﬁamaq“

Acrosome Reaction (AR) Lﬂu%umauﬁﬁﬁiysuad

NSEUIUNTT capacitation 13UANIT exocytosis Yawag YTl

fimsiAsuulases acrosomal membrane Aifuuanvad
vhegauagndseulul acrosin senun Jeieliegiianzkiu
zona pellucida wazUfausla n1siAin AR MINSITUTIR 9%
gnnszdulaelusiaamelsuuas ZP3 Jadu glycoprotein Tu
zona pellucida wesly TwesUfiRnisanunsanseiuliiin
AR lolagleansiadl wu calcium ionophore A23187% n1g
M373 AR NUAMURAUNALS 2 wuy AB

1. M3 AR laitiiane (AR insufficiency) e

¥

5qaq%ﬁﬁmmLL@ﬂ(ﬂ'NidemiLﬁm AR Iuaqﬁﬁﬂszquﬁw
calcium ionophore fiuliildnssdutiosninfevas 15

2. M3LAn AR faufmue (AR prematurity) Mng
5&6?@1’7@ AR 1AnTuLeq (Sperm Spontaneous Acrosome
Reaction Rate, SARR) 11nn11588/az 10-20 ArUnAvaiinanw
uwansnsluldarssnuIEIsnIsIa mavihauiiaunives
AR duiusiuanuaumailunisufausuensianig™ 910013
i’mi’m‘ﬁ'aagal,l,uu meta-analysis WU"3l positive predictive
value $988¥ 75 Wil negative predictive ABUTNUANAINAL
1N MstAgunlases membranes fUsnasYeeddan
N32UIUNIT acrosome reaction ¥il¥nu phosphatidylserine
fuenueieaitievdmasnonIsuUana apoptosis 91NN1T
»323 Annexin-V binding 16"

Hyaluronic Acid (HA) tuans polysaccharide Viasﬂu
extracellular matrix Yewad cumulus oophorus soU¢) 1 a0
ﬁﬁwmaugimﬁuﬁa%ﬁuﬁu zona pellucida va4lald n15es29
M35 Hyaluronan Binding Assay (HBA) unisti HA luiedeu
Viidlad udmenegiasuudladuasamasmendosgavsse 1n
mMsfnymuegdnduiy HA 1ueadfiiinainmd & viability,
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84 systematic review Tl 2016" wud1 nsfnLdenagisne
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Insauagn (intrauterine insemination) wagn1sviLAnviaen
A3 (in vitro fertilization) AudnAu Lﬁaw’mﬂ’ﬁm’mﬁ’]aq%
psnae WHO Sifoshialumsussifiunmninesd dedumn
anunsansIIRNINIRteadITINmeld Nezdielidenisnis
SnwlfvmnzauBatu 1399 Annexin-V binding uag AR
uisidesindesqanssmivinvigesisawud Tuvaziinng
M373 HBA 918 EaNaD9anssAlYnssIun @115an539
fnglifoanioahendigienn Suduinuesmuidofiednm
AMNFUINUGTENIN HBA, Annexin-V binding tag AR d15U
Uszilluamunnedd

qmaﬂsuaqmmufasmsﬂnm
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Annexin-V/ propidium iodide staining kag AR UN1301TI3

ArTegAnINTIUes WHO

A5n13ANWYA

fawsaiiynseiniidewsldnsatoadfiqus sy
HIUATEIN TSINEIUIAUMINGIABULITAIT ¥NINUNTIAY
2562 — SunA 2562 (MAILATUNIITUTININAMLNTTUNIT
9385590398 lunnue AMTUNMEAENT INTIVEIRBULTAIT LAY
fllasenns 879/2559) Fufushegnsiegindminimnds
37 Fu FreFmstisfieuardmmamnaiecjifnisie
‘LJisLﬁuﬁmmﬁ’laq% (volume) ALTU (concentration)
mairdeulmvesedd (motility) Tagld Makler® counting
chamber (Sefi-medical instruments LTD) wazéou Wright
stain iloUszIfiugUnIogRnINAITives WHO Tnefinasi
AneanAALILTUYedegIteunI 5 Auireliadansvie
USinmihegitosnin 1 Sadans

ﬁwﬁwaq%mﬁuﬁw%ﬁ density gradient centrifuga-
tion (45% : 90% fractions) Tngldti1en Sil-select (CAT No.
SIS500, FertiPro NV, Beernem, Belgium) Wa2uinaniaeangsg
phosphate buffered saline (PBS) TWogddnnuiutu 1 61y
Fefiadans uazuldldvasaiions1a38i1a0 il
1. N197393 Hyaluronan binding assay

@Wjﬂaq% 10 luilasing vieaasuw HBA® kit slide (CAT
No. BCT-HBA-10, Origio, Denmark) udailulilugaamgil
37°C w15 wikitelea@duiu Hyaluronan fiadeuuu
Fdlad Dade cover slip udrtfuduauegdiiavun 10 dos
nlaelindesganssmi eqdniidinuasduiu Hyaluronan ag
indoulmianizdums (bound motile sperm) wiioadillsl
JUAU Hyaluronan szindeulmetdaseiduiinazma
(unbound motile sperm) nntuthidwanduiesas
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494 HBA bound lagldgnseail

% HBA bound = bound motile x 100

unbound motile + bound motile

2. M301593 Annexin-V/ Propidium lodide (PI) Staining Assay

T4nn 539 Annexin-V/Pl (Annexin V-FITC Apoptosis
Detection Kit, CAT No.556547, BD Pharmagen, USA) ﬁ’]’e‘jaﬁ
lutludrssne PBS 7 400 x g WU 5 UFi ga supernatant
i1 avanenznoudie 1x binding buffer 500 lilasans uax
W3B3 FITC Annexin-V 10 lulasans waudu Pl 5 lulasdng
Tu 1x binding buffer 1 Jadans wanlid1iu Auaslunasn
Fregns wemaeaun 9 Wansavanediu dluiidia 15 und
figaumafivies wdrthudrssne PBS 9 400 x g uu 5 Wit gn
supernatant v avanemznouiiy 1x binding buffer 500
lulasdng aadaegns 10 lulasins neaasuudlad Ua cover
slip uasuihlunsmendeanssaiiindungesisaigus
(Nikon ECLIPSE Ti-U, Japan) Tagldf Filter fiflanuemindu
450-490 uiluiing (eadnEfeufn FITC Annexin-V agiiiud
@) wag Filter fiflenueniadu 510-560 wiluwms (9g37
fouin Pl aziiuduns)

nsuana wualdidu 4 wuude eadnfiTinuasssll
LM apoptosis alaifndveaedd (Viable sperm: AN-/PI-) 8&d
fi5ufin apoptosis AxAn@iTEI183 FITC Annexin-V (Early
apoptotic sperm: AN+/PI-) aq%ﬁlﬁm apoptosis 11338
wileududdslinne afind Propidium iodide Wiududdy
(Late apoptotic sperm: AN+/PI+) LLazaq?]ﬁmEJLLéj’Jﬁ]zﬁm
& Propidium iodide wWuiu uwaiududuns (Death sperm:
AN-/PI+) (nwifd 1)
3. N19A3593 Acrosome Reaction

1feg190gIu AL Flushing Media (CAT No.
FLUSH100, FertiPro NV, Beernem, Belgium) 1 diadans uu
Tuggamgdl 37°C uw 3 $alus udwdshegnauaomann
waenusnilunguatuau (control) viaesfiaoain calcium
ionophore A23187 (CAT No. C7522, Sigma-Aldrich, USA)
(100 pM) 10 lailasing aesvasnazgnusiluggumgd 37°C
U 30 undi Tudssng PBS 71 400 x g uw 5 Wil Qo super-
natant fis thazneueaditldunthevudladuazialilfus ud
Jualadadly 95% ice-cold ethanol wu 30 w7l thanfsfisly
19w viea Fluorescein Isothiocyanate Conjugated Pisum
Sativum Agglutinin (FITC-PSA) 5 pg/ml vualaalivian 119
dladlunin Yarlviiln dnludufigamgil 37°C wu 15 un

AW 1 (A) 7w Bright field (B) nmigee filter 450-490 nm egdRndiTeanes FITC Annexin-V (gnesdvn) (Q) amgsne
filter 510-560 nm B&ARAALAIYDS Propidium iodide (gnesaivaes) (D) Merge wansdnunizagafiand FITC Annexin-V way
PIIng Viable sperm lsifind (gnasduns) Early apoptotic sperm findilien (aneisdv) Late apoptotic sperm Anddu (gneis
&) Uay Death sperm Anduns (gnAsEvaes)

fan: 438 1avenAY, 3535001 udulaug, 3um wunded viyan 40a1n uaziysa euRena

73 UA 15 aUUR 2 Wwuegu - Uoutsu 2565



q

Siriraj Medical Bulletin |

A 2 LansanYarN13An Acrosome Reaction Vioad@sasAndustins Equatorial Segment (gnAsdv1a) aadnluiifin Acro-

some Reaction (Qﬂm%maaﬂ)

o

u: g3t Invenay, g333oan wiklaun, Buan wuvdsil vdyan anann waziIen eumnena

Mnthudsaladiunn fe PBS 10-15 ads iiledsdidniiueen
udmen Antifade Mounting Medium Ua Cover Slip ihalan
TUpmendesganssrtmndugaaisawus (Nikon ECLIPSE
Ti-U) Tngld Filter finueindu 450-490 uiluims

nsudana aq%‘ﬁ Intact Acrosome JzRndifevh
W Acrosome damegdiAn AR axRndiTnanzdan
Equatorial Segment 489 Acrosome (mwﬁ 2)

Sperm Spontaneous Acrosome Reaction Rate
(SARR) Aednaesegdfiiin AR duadlunaenaiuny

Acrosome Reaction After lonophore Challenge
(ARIC) FaA1AULANAI9SEWIIINTSAN AR Tiinlunasn
Fegnafiiin Calcium lonophore ffu AR AinTuedluvasn
AIUAY
ananlglun1379e

1. adAweanssadun (descriptive statistics) @1usu
Yoyaifinsuanuaand agssauaindsuazdnidonuy
AT ﬁm%’wﬁa;&aﬁﬁﬂﬁumLmizu'ﬂﬂa LI1HUAT
fseg1u AvnanuazAgsan

q

2. ANUAUNUSTENINNITNITATI0EINUAILUT

a

#1197 WU 918 USunaudiedd Anuluduetegd Iuiuedd
e uunsiedoulnivetegd adnnlifie Spearman

rank Correlation Coefficient (rs) ey Pearson Correlation

Coefficient (1) Tns1viveyanislusunsy Stata Version 12.0
(Stata Corporation) MiszRutivdAgM1eads p < 0.05

NANIANEA
nguAIoEe $1uu 27 AU wuiiegeds 34.2 £ 5.4

U uaziinan13n 51311083 WA 1

A19197 1 HaN1IATURER

Parameters (n=27)
Volume (ml) 2.41 + 1.10
Concentration (x10° cells/ml) 37.48 + 18.71
Total sperm count (x10° cells) 93.33 + 12.41
Sperm Motility (%) 53.30 + 17.32

Normal morphology (%) Median 18.00 (5.00-45.00)

(Range)
HBA bound (%) Median (Range)  87.50 (50.00-93.50)
Annexin-V binding

Viable (%) Median (Range) 80.47 (35.29-95.39)
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Parameters (n=27)

Early apoptosis (%) Median  1.06 (0.00-9.09)

(Range)

Late apoptosis (%) Median 6.80 (0.00-43.27)

(Range)

Death (%) Median (Range) 8.12 (1.25-30.32)

SARR (%) Median (Range) 16.67 (6.67-85.99)

ARIC Median (Range) 25.13 (6.46-75.05)

HBA bound = Hyaluronan Binding Assay bound
SARR = Sperm Spontaneous Acrosome Reaction Rate

ARIC = Acrosome Reaction to lonophore Challenge Test

MIMAMUENRUSTEinsSorazves HBA bound fiu
Mudseng 9 liwudn HBA bound fiauduiusiudiusla

o o

9819 NEAAYNIIEDR LARIFINITIN 2

A5199 2 AMUFUNUSIZHI9 Hyaluronan Binding Assay
bound AufawUsaU 9

HBA bound (%)

Variables
r, P

Age (year) 0.230 0.248
Volume (ml) -0.166 0.407
Concentration 0.275 0.164
(x10° cells/ml)

Total sperm count 0.038 0.850
(x10° cells)

Sperm motility (%) 0.037 0.854
Normal morphology (%) 0.009 0.964
SARR (%) -0.280 0.157
ARIC 0.319 0.104

r = Spearman Rank Correlation

SARR = Sperm Spontaneous Acrosome Reaction Rate

ARIC = Acrosome Reaction to lonophore Challenge Test

AIMIANUFUNUGTENING Annexin-V binding AU
AUIA19e) WU viable sperm fiaudliusosnsiltdAgy
3@y HBA bound (= 0.466, p = 0.014) uagdladiug
TumeasaiutueeslitsdAgyIeeniniu SARR (r=-0.554,
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p = 0.003) Early Apoptosis Sperm laiwuginauauiusiuduls
0 usl Late apoptosis sperm Sianudumuslunismsaiuinuegng
fipdAgymeadiiiu HBA bound (r = -0.563, p = 0.002)
Anududuretedd (r = 0464, p = 0.015) uazdnauedd
vienun (1= -0.434, p = 0.024) §m3y death sperm WyIndl
mnuduitusednadiduddnmeadiifiu SARR (r = 0.492, p =
0.009) WANIAINITINN 3
anUs18Na
5ﬂaq%ﬁﬁm’1m’gﬁﬂuawu%%’aﬁdaﬂmﬁﬁﬁwﬁq 9
oflunasiunfuaznisnmniegiludanunmiieds HeA
bound, Annexin-V binding, SARR Wag ARIC a@ﬂummsﬁﬂﬂa
Nawu31 HBA bound laifiauduiusiunisnsia Conven-
tional semen analysis 98NTNEAY donRARIAUNUITY

0 AlanuANUALNUSIENININITASID HBA

299 Nijs Lazane’
WAy parameters A9 9 YBIBAILTUAY Fauandnaninaide
994 Ye Lavanz” WUl HBA bound Smnuduiusiuegdi
indeulmnAtuesdsuieunfoaiiaddamneada udonide
09 Ye pyneailugiunseniiidetdlunmiuinvasaudy
Felusruilifuredddymaniueaiten wdeulmlld
W3eilguseiinUng Sauilikan1smsrasae HBA bound &
Usravisnmlumsdaidenoadfinlsdamunimanisdnumadal
N30157908RLWTIRAUNIN WU HBA bound HiA
duusiu viable sperm tagimuduiuslunismssiutuiy
late apoptosis sperm BENsiItEEAY N IEHRA G hmansre
HBA bound anansatieusneadviiinuazEliiifn apoptosis
1§ donpdesiua3dbves Huszar waganiz? fnudn HA-binding
sperm Lﬂuaq%ﬁﬁ%mlﬁhﬁu aqﬁﬁﬁ late apoptosis Lﬂuagaﬁ
frnuinundlumaduasyilrdevuwadinisiasunasiou
fgadrmelunawion FufuSadiniusiu HBA bound Tu
NInssiutNegiitdfty diu death sperm wuindianw
AuiusTuvansaduiU HBA bound uadslaifiudAgmisada
oilorndnausheation uenaniinut late apoptotic
sperm fAnuduiuslumwsaiuduiuanududuvesesiuas
U%mmaq%ﬁy’mmasmﬁﬁsﬁﬁzg A0AARBANUNANITIIEVDS
Hichri wavaqus? finuamuduiusossfifodfysening late
apoptotic sperm fiUAMMNTLVEIDET @3 viable sperm
fanuduiuslunanseiuduiu SARR egsditdAguriu
Lmawaiﬁiwaq%ﬁﬁaﬁ%’%mzﬁiamaLﬁm spontaneous acrosome
reaction tioe UsuenfnmianlRiiivetesd deaonndeefiuamy
Foves Li uazaaiz Menuhedifindeulynlsifuassisunsddia
Unfaediiudiunsiin SARR anntu®
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A15190 3 AUFUNUTTENI Annexin-V binding AuAuUsDY 9

Early apoptosis Late apoptosis

Parameters Viable (AN-/PI-) Death (AN-/Pl+)
(AN+/PI-) (AN+/P1+)
r p r p r p r p
Age (year) -0.261 0.188 0.026 0.897 0.233 0.242 0.172 0.390
Volume (ml) 0.092 0.648 -0.043 0.833 -0.141 0.484 -0.150 0.454
Concentration (x10° cells/ml) 0.219 0.272 0.091 0.652 -0.464 0.015* -0.002 0.993
Total sperm count (x10° cells) 0.129 0.520 0.015 0.942 -0.434 0.024* 0.017 0.933
Motility (%) 0.053 0.786 0.094 0.643 -0.276 0.164 0.132 0.513
Normal morphology (%) 0.037 0.857 -0.183 0.362 0.183 0.362 -0.080 0.690
HBA bound (%) 0.466 0.014* 0.263 0.185 -0.563 0.002* -0.302 0.126
SARR (%) -0.554  0.003* -0.142  0.481 0.359 0.066 0.492 0.009*
ARIC 0.118 0.558 0.195 0.329 -0.057 0.778 -0.207 0.300
Y 2009 Hoogendijk wazamuz™ Anwimnuduiug aqu

58739 Apoptotic Sperm LLaxgﬂmqaq?ﬂuﬂdmﬁﬁﬁwaqﬂ
Unfnmuinasivesesdnisewsielan 14 518 wuingueadn
Apoptotic 91nNN3EBLE Annexin-V Laziensme Flow Cytometry
fisunssodivunatoonindumuauedsiitomyneadia Tu
ypsdinsAnenilaimuemudiniussewing Early Apoptotic Sperm
W Late Apoptotic Sperm ﬁugﬂmqaqﬁ]ﬁﬂﬂ?}%ﬁLLmﬂffmmm’m
Aewes Hoogendijk @1aLlunsE38n15m579a apoptosis U84
MiAdetaeddisnsnsawanieiy et nisese
Annexin-V binding Wui1 viable sperm fimaudniuslunia
M3AUTINAU SARR ae98tid Aty way death sperm diAy
fuusidauaniunsiie SARR ogsiltudfty donnasiui
o049 Lee uavamy® finuin non apoptotic sperm 91
N3ARLEBNAETS Magnetic-Activated Cell Sorting (MACS)
@13139 induced acrosome reaction lfannndNguAIUAN
oenaiitfudndty nansAnwiitaetiudisi Viable Sperm fims
\im Spontaneous Acrosome Reaction s@aduiusiusng
nsUfausia
fosrfnvasnsinuiifonguiegaisaudes

= a

wazluladnwkensEninanguiinan1snsrategIunaiuly

q
a

Unfinnuinausives WHO Fuibvinansiveadludenmninly
Wiuanuduiusiddudnnudessudisutuniseasa
parameters ilasiu Mafnwilifunsfinwiiieg correlation
lailgvinsAnuiluegdfidurielaiduiu HBA Tnemsainlia
wiiugrensAnyanas TuetnAnAIsANYINaNaN139533 HBA
bound FduiusAunadnsluneedtinuIali Wy w33
Ufansiuld msauvesindeu uavdnsinisnangsd

N13151994303835 Hyaluronan Binding Assay
duiusivegdnivinuasil late apoptosis 191 wagliduiug

1Y

fiuNsLin Acrosome Reaction 18983

a a
naanITuUIENIA

MmN lasununsITeNnemEideuminedy
WS Usedd w.a. 2562
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