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defioldifiunn ao wift wdsantudeiiiesadiidly
#79270RAAM (semen analysis) THuA JUs19v0905RT
Usnd anududuvesagivaznisnieulnifieieias
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Ferticult flushing medium (Fertipro, Beernem, Belgium)
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Fresh semen
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iogasn dagafrunsedenagd iagasaruAIududs dagafiimnaeTENegA
(UW) (W) wuioudiazazane  deunsuduiouvuidouty
(UW+F) azazany (W+F)

119799 InAMENTR SA, HBA, HOS, Comet assay

WInadi Lin19in133eaeiiuiauiisuiung ¢ ngs

SA = Semen analysis
HBA = Hyaluronan binding assay
HOS = Hypo-osmotic swelling test

WARAINT o LABNINAITNAADS



572 sssuMANSIDFANS UA oo alUR & Us:iGiou aaiau - SUDAU b&Ex

N13IAIIZANA
InnginawIsuifisudieisluudasnganis
VAR @ ngulnLIT Repeated measure MaglUIHNTH
ARAAILABS SPSS version 17.0 Inervualiteyadinaw
wANFeN9sARegefinad A ien p < o.0@

wansfiiny?
MIUTPUTPUIENINNGNAITNARBY @ NG

ANULTNTUYRIDER

AR NduYe90gA (mean + SD) lungudi
Frunsaienegd (W) warlunguiilaiiiuniaedes
ogariounsududouazazans (UW+F) saasiolungadisng
N13bA3eNoFARA IR N1 TUdLTsnazazane (W+F)
anasifialUIsuiisufungunauna (UW) agnedide
RPN FTH ANNLANFNITINININFNLFAILAY p-value
(13197 o)
fasnnsndeuiivasegiuazdnanisiedeudludrendin
VENERE

§armsindouiivasagiuazsasmsaieudily
F19mivesagd (mean + SD) lungafiniunaeieungd
(W) Lﬁs\mm%uﬂ’jwmjmmuam (UW) pgefislednAnnig
888wl luududouazazarednanisndoudives
ssAanasdiaifisuiunguaiunaslunsaagafinuuaz
LU T eTeNRANBUNTUIUTINATAZAY (W+F LAZ
UW+F) pgnefisiedfamiosda (913197 o)
Sasegafifgueusnd

§a3104a7figUs19UINF (mean + SD) Tungadi
AUNSLATENBER (W) mmﬁ@mﬂmﬁr;huﬂm,@%'wazﬁl,t,az
iludufouazazans (W+F) Tendnanndudiewsey
WeurungueesasafilsiunaeIeaagd (UW) oeed
ToddnmeddfuasiienSsuiisussnitengaiiniunis
uwdudouazazans nudingufinunTeIeNeganeui
TUududouazazane (W+F) 8a51909agafifiguseUsns
annnitlungadlaiiunnaedeussansuinluududouas
avane (UW+F) agsfieddanisads (»13efi o)

o

§a3105ANATIA

§a3104375ITI0 (mean + SD) NudNGHTIH1
nawigaegd W) Siasegafatinannninngudlaini
MsLeFNagA (UW) peeiiiedAameadn uindsannd
ilUrunsuduouazazats nudngavesasaneiam
wazlalrunsn3vaeganewinludulouazazate (W+F
uaz UW-+F) Sdamegafiitisdesniinguauas (UW)

'
oA

P89N AN SR wonaNUTINUINNANTNIUNS

a
'

LATENDFANAUNITURTRTILATATA1 T dAT1DFANINTIA
foeninguitlariuniseIsusgineunisududouas
azanepg 9l AN9aan (113197 o)
§n31ANANYITYDINIITINUL A

§091AINFNYIVDINISIINUDFA (mean = SD)
ngavesagafinuNTeTeaegd (W d8naaaauyTal
?Ja@miﬁwmazﬁﬁmm%’ymiaLﬂ%amﬁwﬁumjm‘ﬁllﬂ
{UNITATENaga (UW) agrelidedfamnieaiia wag
wdeandirinuntsutudouazazatsuda Nongafiniuas
lain1un13e3eNeganouin lUududonazazaly (W+F
way UW+F) §8a31ANaayIauadnIsfinguagaanas
Welgudunguatunn (UW) udlifinaddnnedas
(13197 o)
AINLTENILYDIALEULD

AALFEMLYBIALEWE (mean + SD) WUIINGH
¥99agaTinIuNIITEAeg (W) FANAnaLAenzYas
ﬁLSuLaa@aﬁLiam%gl‘uLﬁﬁﬂﬁﬂﬂ@jyﬁiﬂﬁiﬂ%ﬂﬂﬁgm%ﬂm
o5 (UW) aeheiidedrdamieadd uazidievhlusiiuns
wiudouazazane naufiinuuazlaniunisaenegd
Aowhluududouazazate (W+F Uag UW+F) Jp1As
Fevevasifueifintudewisufisuiunguaauny
(UW) pEeiiiAdRN9aaR wingudiinunissesesa
NauNITLILIILAZAA18RAINT NI 8YBIRLEWD DY
ninguitlinunisieIeaeginsunisududouazazans
DENSNNYE1FEUNFD A (H15197 o)



Thammasat Medical Journal, Vol. 16 No. 4, October - December 2016 573

A13199 o UAAIANFANURYRIDFAUUTHUTEUILNINNGNAITNARRY @ NGY

unwashed

(mean = SD)

AMENUAYRIRER

(Sperm characteristics)

washed

(mean = SD)

unwashed + washed +

frozen — thawed frozen — thawed

(mean + SD) (mean £ SD)

ANNuTUYRIREA ovo.de t @.ao’

(Sperm concentration mill/ml)

909.¢0 T Go.a%°

sow.o¢ + ¢¢.0c .00 T ac.&c"

§n3N13LAReuT €&l + oo da.de £ onen”’ bd.dd * 00.00"" @ = on.00""
(Sperm motility %)

§ar0fATARUT UM @do@ + don’  baa £ o€od™’  bea * cods”  beod £ 000"’
(Progressive motile %)

SaagaiitsusteUsnd v.do * 0.6’ 00.¢s + 0.90"" 5. + o0.a®” c.alo £ o.aa”

(Normal morphology %)

§a0gANaTIA go.pe * G.ate’
(Vitality %)

§h3ANENY IS oo.00 t 0o.ae’
YBINTNNUBER

(Sperm-hyaluronan binding assay : HBA %)
ALYV IPLEULD e + o.ae

(DNA damage %)

©9.610

ac.ea T Sloea

0.8 + oba "

a, b

+ 2.6@ CR.0@ t 00.0@ *"° @dbd + 0ol C

a b

.o + &loe’ v%.¢@ + Z.alo”

oo * dad” ™" cod + @& °

naEwme a YoyandauwanAeeeeldied Ao

O

@

¢ To3afTANLANA D9 R Ry A AN 9

O

3sn Nasasuwan1sAiny

naaTennganu Wunszvaunisildlunis
Foidanaauninyesngdliadetu Idun n1andeud
sUs19v0905aiUING wazdedaednidandagafidaam
Fevnevasiuevssfigauasiinaauysamnndige
"Lumuiﬁﬂ‘iwudwmjmzﬁﬁNmmum%wazﬁuﬁ%ﬁ
AMNLINTUVRIBFAANAY WATKNARG DAMNINYDIDFAL
fuds ldud damnnandoudl snagaTieAoudily
Fremin SnaefafifigsieUand SnaesafiiTisuaz
SamanuanysaltesnsTie e gATIRnINTY Tt
FApuldenieveefouteanadaeg19ldedAgnIe
ffdonssuifisuiunanegdilildsiunseiouega
Fosanndesiugldess Donnely LazAalull AA. wooo

gl 88 (p < o0.0¢) WawIeuLiguAUng unwashed
b deyafidindnauanseeeelidadAan19dia (o < o.0¢) WelUSeulfisudungs washed
% aa

(p < 0.0¢) Lﬁ@Lﬂ%‘ﬂULﬁﬂUﬁUﬂ@jN unwashed + frozen - thawed

finudnegafinunisaienegadsnanisuaninyas
mﬂﬁLﬁugaa@aeaﬂﬁaﬁﬁﬂﬁwﬁmwwaaalﬁam%amﬁw
funguagaililfi1uniseIensgds waziueuide
999 Malvezzi H wagamzlud A.f. woor 31897%IN
aAfinuNTzLINMTAT BN AT ST TR R B uT
arnnd1agafilaldiunsasenngas susoldna
aseRuAUIwItevanAiiuLazauclud A.A. voor

ANuUIeganIuIeTYae faLA 8RN IINTLARBUT

' '
P aa

gnseganaasunludremin dasneganisuseUsnd
8931043 NATILATINIIANENYIEAYDINITNI9IU
AFURNNINTU FINNINNITANAIYBINITUANTNYDY

AeALOULLATUSN1YBY ROS D9l R AN 19dD R



574 sssuMANSIDFANS UA oo alUR & Us:iGiou aaiau - SUDAU b&Ex

dwiumaududouazazarsegateiiunuinaidny
fidenasanadusalunsinmnnziiyasen Inennsld
weluladdasnaadasiug (ART) fnanemeesifed
WUIT N1IUTUIILATALALDFAINANITNUADIATIASS
wifiuaznanMYa9aga Wy mawadaulna g9 AN
170 amsonadsavesnsufauduaznnsaen s
AAA™ ™ 11999139 IUTLTILLY slow freezing
A2LAif damaging processes 6119 ABBEA 193 thermal
shock, intracellular ice crystal, extracellular ice crystal, cell
dehydration Wa% osmotic shock™ wimsusudsuuuilaud
fdofife azlaviliAenAniuisioneuanuaznnely
wad feenaiilosnnainaaiuduyes cryoprotectant
WazNTARRAMARAIRENITIALY silinanTEUTianaas
Lﬁ@%uﬁuﬁaa@mm FINNINTHAR chilling injury i
Haeasde Tnsiduiifusmiadliiemazaanl
gouagldanlunisvindes™ wieg9lsnanisn1sududs
wwuiloufiivaidere sudoein1sld cryoprotectant
Tupruiduiugs (agag ao - vol WawIsuisuiuis
Asudwdenuutn N3 cryoprotectant 1%@341@1&171@\1%
donarirliAnnsduivsowas balduiu answide
Y89 Vutyavanich hazAme Wl A.F. woeo NUIIDAIN
n3fidin Sasn1anieuiivasasianacmdsarnsiung
wiudsuvuiouraude™ uwazanuavessiddelundsil
wuinguagasaitlsiiunaweaegaIeuifisuiungs
osasaT lrunaeIonagaudnhluuduisuazazaieay
fanudiadunetedd sasnaedeud samogaiinAsui
ludreniuazdnaogafiitinanas sauvedia1naa
Lﬁ‘mmmaqﬁLﬁugaL‘ﬁ'mmm'%uasmﬁﬁfﬂﬁwﬁzymma&
dmiunguagafiinuniawisneaiuisufsuiungunes
ofATruMIwTENe AR lUA NI Tsuazazane
wud1iA190980TIN1TLAA DU é’mm@ﬁmﬁlauﬁlﬂ
Fromin SnaegafiigusieUInd snaegafiaTisuaz
’ej"mwmwmwizﬁwmmﬁﬁwmaqﬁm@mmmﬁas’immw
Lﬁ‘mmmaqﬁLﬁugaL‘ﬁ'mmm'%uasmﬁﬁfﬂﬁwﬁzymma&
iy Bedenndesiueuitevasinaiuiuazaoelud
ALF. woos” LASTU 91939889 Khalli M uazmne Tul
AA. wooe ilFuanslH i TegaludnTEuIY

nsududslaiinaziunieliniuniseienegiannouas

denanaznusanmnneseganea teun niaadoud
¥99043 §AT1NN370ATIA BATIDFATIHIFUT9UTNATIRN
AnAaY ﬁm‘ﬁqs’?mmmLammmaaﬁgé’mmﬁmje%u
peefideddgmieada Tonuldvioluihegafiunauas
AaUTNE™

dmueitendeinudn ngudiiunisedey
aganawilurunsudufonazazarediasuifisy
fungudilaiunisa3eusganswiinrun sududs
u,amizmmzzﬁ5@5’1aqaﬁﬂgﬂﬁ'wwﬁﬂamm'jwmmﬁﬂﬁ
A1TWANANYIaNefLE UL pENINeE19TlTY ANANNY
408 wiegholadfnguitinuniawisnegansunaududs
wazazagauilA19098nI0gATaTInTaendn01ailng
aINNTYA protective factors Maeflu seminal fuid
gnéveanly Jouansneanewidenns Petyim S. waz
Aol oA woow ANUINEFATHIMNTTUIMNTUTUDS
wazazanelunonaufiniuuazlaisiunszuaunaesey
953 fd1muasinazdnainiaiauiianas uafisng
n3aegrasegalunguiiiinsaIeusganouinlunim
naududedasndt ouansdansidamnmaiitinigands
Tungudilainunnseseanga

Mswisuegiastazan ROS asiiswIsuifiey
funslalwdenagd” dmdunanisidented Fewudn
N13LA3eaegaNauN1TuTuIIkazaza1eind1uLdenie
yp9aneAduanaenIInNIslinIeneganeun1suduls
wazazanglaesududonuuiiionts Touansgain Donnely
wazaaie NUIIN1TLEudengalu seminal plasma
azfl DNA integrity Andnngaiiniunisiaieusgansu
nsududouazazate™ a1aiiliosnnannisnisududs
fuans1ofuinlidnan enanudenievasiiiuie
LANGNAU AIRLUIILINNVBY Petyim S LASABLE fFonu
MTWTUIIWUUT (slow freezing) M IAAAAINRENE
YRIALOULBNINNINNITHILIIAIY nitrogen vapor™ WAL
333na ﬁwudmmmg%@me‘ﬁmgﬁaﬁm@ia@mmwaq%
Andnsududedae nitrogen vapor @oustazlalldRnunidas
ANFEMBYRIAEWE) BgelNaNaKANTENUAIANTS
wudesia DNA integrity st Souufinnidesiuagesnn
Fedeaqulalddninarnnalalatnouaznsududeis
fnanssnulagnseniali™



Thammasat Medical Journal, Vol. 16 No. 4, October - December 2016

575

MHaUITEELdneI 1T TeNegAfiag
Unilasagademautuiouvuiiiouiiuazazaslnsians
TuFesagafifguseUsnfuaznauaniinvesaefiaue
wifinaideludesnnudaiunesosiuasiina desodng
siiTinvesad Jeenaidung1ennsna protective factors
99 seminal fuid #flHasosnIN1ITTIAv0904R WA
919328N13aAA9YBY destructive factors téuA ROS i
fwguesnTAnANALAIEYasRLEuevesefAFIeTs
fiosvinsfnu3defiafusdely

Anmafnuitasulddinsedesegatnariili
AANa9RgARTY (BnLiunnududuresogafianag)
S99 8N15aAA9Y09R AL BN BY DR LI Fau
naeFeaeganeufiazinluududouazazans usfaglsi
fansaUndasnansenuaInnsuduisuazazany uelie
Wigudleudungudlalldsunswienegneunisududs
wazazans nudfidaegafidsusnsanfuinniiuas
fna e guaninyefounesefanseniwiasd
§asnafitinuasegaanas Tanavaaniadnuiienaas

@

Wuvsglerdlunisfiasinluvssendldlunssnuddae

'
a

%Nu@]ﬁﬁl’mLﬁ@LﬁNgﬁﬁﬂﬂﬂigﬂﬂiiﬁ W lunsdld
fosnadnidenasafifgunsmaiellumsinuaami
naaienagineunaududuazazats daulunsdd
Faan1segafiaTinduanannfialdlunisnunilainas
wisnaganieldagafilaiiunisaienaginauinly
wiudsuazazane duiulunsdifidesnisegdfiianu
Femevasiiduatiesiiialflun1sinmavinaeies
asAdaumantufouazazane sy Voissnsdasyinns
Anudisdasiely

ANONSSUUSENA
anifeillasunuaiuamannaddennnasy
Y ANWINNEAENT AN1INB1FEITINANT Uazan
Touvszanas weew §ITevavaunszanpanansd imihi
wiaeflyasen Taeng1u1asssadansieiansiiesd
LASAMELNNEAENT AVIINLIALITINAEAT AuOIIRS
flFnnueyensimeiesufanng

90.

19N&a159139J
Faens ey, nsududesuuiiawiilumalulad

<

FIUNNTATEYINUY (Vitrification). Weelnd: Jusinmn
WRANSS; wees, W dea.

neflE wIRes. NaveInTinlaLeulyalAamul
sheudufodanmnmuaznauaniinuasanefisue
luagafsunszuaumauduiowuuilauialuged
fogAUInd. 33INAEATITENT been;o e dol-ao.
Kalthur G, Raj S, Thiyagarajan A, Kumar S, Kumar P,
Adiga SK. Vitamin E supplementation in semen-freezing
medium improves the motility and protects sperm
from freeze-thaw-induced DNA damage. Fertil Steril
2011;95:1149-51. Epub 2010/11/12.

Agarwal A, Prabakaran SA, Said TM. Prevention of
oxidative stress injury to sperm. J Androl 2005;26:
654-60.

Organization wh. WHO laboratory manual for the
Examination and processing of human semen FIFTH
EDITION. World Health Organization. 2010:224.
Instructions for Use: HBA® Sperm-Hyaluronan Binding
Assay, European Patent No. 1056336 DBP/
69924472.23.

Document reference: FP09 112 R01 A.7, Hypo-osmotic
swelling test for human sperm, Update: 30/09/2014.
Jeyendran RS, Van der Ven HH, Perez-Palaez M,
Crabo BG, Zaneveld LJD. Development of an assay to
assess the functional integrity of the human sperm
membrane and its relationship to other semen
characteristics. J Reprod Fertil 1984;70:219-228.
Fagns qaeaflv. waluladvignisasaiug
(Assisted Reproductive Technology). Weralnal: wny3
MIAUN; wees, NN 000,

Anderson D, Yu TW, McGregor DB. Comet assay
responses as indicators of carcinogen exposure.

Mutagenesis 1998;13:5639-55.



576

0.

9.

0c.

e¢.

99.

o).

0.

sssuMANSIDFANS UA oo alUR & Us:iGiou aaiau - SUDAU b&Ex

Cortés-Gutiérrez El, Lépez-Fernandez C, Fernandez JL,
Davila-Rodriguez MI, Johnston SD, Gosélvez J.
Interpreting sperm DNA damage in a diverse range
of mammalian sperm by means of the two-tailed
comet assay. Front Genet 2014;5:404.

Satirapod C, Treetampinich C, Weerakiet S, Wongkularb
A, Rattanasiri S, Choktanasiri W. Comparison of
cryopreserved human sperm from solid surface
vitrification and standard vapor freezing method: on
motility, morphology, vitality and DNA integrity.
Andrologia 2012;44 Suppl 1:786-90.

. Malvezzi H, Sharma R, Agarwal A, Abuzenadah

AM, Abu-Elmagd M. Sperm quality after density gradient
centrifugation with three commercially available media:
a controlled trial. Reprod Biol Endocrinol 2014;12:121.
Donnelly ET, O'Connell M, McClure N, Lewis SE.
Differences in nuclear DNA fragmentation and
mitochondrial integrity of semen and prepared
human spermatozoa. Human Reproduction (Oxford,
England) 2000;15:1552-61.

Sherman JK. Synopsis of the use of frozen human
semen since 1964: state of the art of human semen
banking. Fertil Steril 1973;24:397-412.

Donnelly ET, McClure N, Lewis SE. Cryopreservation
of human semen and prepared sperm: effects on
motility parameters and DNA integrity. Fertil Steril 2001,
76:892-900.

de Paula TS, Bertolla RP, Spaine DM, Cunha MA,
Schor N, Cedenho AP. Effect of cryopreservation on
sperm apoptotic deoxyribonucleic acid fragmentation in
patients with oligozoospermia. Fertil Steril 2006;86:
597-600.

Duru NK, Morshedi MS, Schuffner A, Oehninger S.
Cryopreservation-thawing of fractionated human
spermatozoa is associated with membrane
phosphatidylserine externalization and not DNA
fragmentation. J Androl 2001;22:646-51.

OG.

[GIGN

be.

e

.

Rahimi G,
Schondorf T, Mallmann P, et al. DNA integrity and

|sachenko E, Isachenko V, Katkov, II,

motility of human spermatozoa after standard slow
freezing versus cryoprotectant-free vitrification. Human

reproduction (Oxford, England) 2004;19:932-9.

. Cross NL, Hanks SE. Effects of cryopreservation on

human sperm acrosomes. Human reproduction

(Oxford, England) 1991,6:1279-83.

. Di Santo M, Tarozzi N, Nadalini M, Borini A. Human

sperm cryopreservation: Update on techniques,
Effect on DNA integrity, and implications for ART. Adv
Urol 2012;2012:854837.

Saki G, Rahim F, Zergani MJ. Vitrification of small
volume of normal human sperms: Use of open pulled

straw carrier. J Med Sci 2009;9:30-5.

. Vutyavanich T, Piromlertamorn W, Nunta S. Rapid

freezing versus slow programmable freezing of human
spermatozoa. Fertil Steril 2010;93:1921-8.

Khalili MA, Adib M, Halvaei I, Nabi A. Vitrification of
neat semen alters sperm parameters and DNA integrity.
Urol J 2014;11:1465-70.

Petyim S, Neungton C, Thanaboonyawat |, Laokirkkiat
P, Choavaratana R. Sperm preparation before freezing
improves sperm motility and reduces apoptosis in
post-freezing-thawing sperm compared with post-thawing
sperm preparation. J Assist Reprod Genet 2014,
31:1673-80.

Petyim S, Choavaratana R. Cryodamage on sperm
chromatin according to different freezing methods,
assessed by AO test. J Med Assoc Thai 2006;89:
306-13.



Thammasat Medical Journal, Vol. 16 No. 4, October - December 2016

577

Introduction:

Method:

Result:

Discussion

\

and Conclusion:

Abstract

Effect of prepared and unprepared semen on sperm quality of vitrified normozoospermia

Chonthicha Samrejkijcharoen*, Charoenchai Chiamchanya**, Treetip Ratanavalachai***, Pachara Visutakul****

* Candidate for M.Sc., Faculty of Medicine, Thammasat University
**  Department of Obstetrics and Gynecology, Faculty of Medicine, Thammasat University
***  Department of Preclinical Science, Faculty of Medicine, Thammasat University
****  Graduate Academy, Faculty of Medicine, Thammasat University
Correspondence: Charoenchai Chiamchanya Department of Obstetrics and Gynecology, Faculty of Medicine, Thammasat University

Tel: 02 926 9343 Fax: 02 926 9485 Email: charoenchai1961@hotmail.com

Sperm cryopreservation by vitrification is process to preserve sperm for fertility treatment. However, from
previous studies, after freezing and thawing, there are some disadvantages i.e. decreased sperm
concentration and motility while increasing sperm DNA fragmentation. Thus, we were interested to study
the protective effects of prepared and unprepared semen on sperm quality after freezing and
thawing of vitrified normozoospermia.

Semen samples collected from 40 normospermic male volunteers (according to WHO criteria 2010) were
divided into 4 groups as the followings; group 1: unprepared or neat semen, group 2: prepared semen,
group 3: unprepared semen, frozen and thawed, group 4: prepared semen, frozen and thawed. Semen
quality of these 4 groups i.e. sperm concentration, morphology and motility were compared. Also, sperm
vitality measured by Hypo-osmotic swelling test (HOS), sperm maturity and functions measured by
Hyaluronan binding assay (HBA) and sperm DNA damage measured by Comet assay were performed.
After sperm preparation, sperm concentration and DNA damage were significantly decreased whereas
sperm motility, progressive motile sperm, sperm with normal morphology, sperm vitality, sperm maturity
and functions were significantly increased compared to those of fresh unprepared sperm. After freezing
and thawing of prepared and unprepared sperm, almost all sperm parameters of both groups
were decreased except DNA damage which was significantly increased. However, the percentage of
normal morphology sperm was significantly higher while sperm DNA damage and sperm vitality were
significantly lower in the prepared sperm group.

This study revealed that sperm preparation was able to improve all parameters of sperm quality (except
sperm concentration) including sperm maturation and functions and sperm DNA damage but could not
do so after freezing and thawing. Anyway, sperm preparation before freezing and thawing by vitrification
resulted in higher percentage of normal morphology sperm with lesser degree of DNA fragmentation and
vitality than those of the unprepared group. These findings may be beneficial for clinical application in the

treatment process of infertility. Anyhow, further investigations are still needed for larger scale of data.
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