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ABSTRACT
Asssisted reproductive technologies (ART) consist of several processes including scientific
equipments and embryologist’s skill, especially manipulation skills on gametes and
embryos. Thus, improving of manipulation skills to gametes and embryos in ICR mouse is
essential before handling human gametes and embryos. For intracytoplasmic sperm
injection (ICSI), one hundred and three oocytes were manipulated and the result showed 61
% of fertilization rate. In the process of freezing, thirty two embryos were frozen by
ultrarapid method and the survival rate after thawing was 50 % which was slightly low. On
the other hand, freezing and thawing with vitrification method showed the survival rate up
to 81 %. The fertilization rate from ICSI and survival rate from vitrification are comparable to
other ART laboratories. In conclusion, after training of these skills, the ART laboratory of
Naresuan university hospital is capable of operation ICSI with embryo freezing and thawing

as a part of infertility service.
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gﬂm‘wﬁ 1 Injection dish setup
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MTNN 1 HANITNARBINI Intracytoplasmic sperm injection
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AT 2 HANIINARDALTUIINATALEUNIBBUNILIE Ultrarapid
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N auLAFILTENTEULUIAIINAANITITY
walulagahenisiedaiug(Assisted reproductive technologies, ART) funssurunsi

~ @ ar ar ! = adda < = Q
LNEINUNITIAMINY oocytes  A1euenIwme Iansusnuazduisndenunfigafonsvindn

S . T— @ = a e sa v v &
WaBALNI 138 In vitro fertilization (VAlutlagiumalulagtiemsiaiyiusiinnuimihunduay
=i = | Yy o . [V
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1. Jywwiehlatinunf (Tubal factor infertility)
2. ﬂwwﬁLﬁmmmi’ﬁmw‘%a@mmwmmaq%ellwaﬂmaﬁﬂﬂnﬁ (Male factor infertility)
3. Uaymehewdislalinn (Ovulatory dysfunction)
4, {]ﬂgmc'hamﬁaLﬂua?jaq‘[w«liammﬁmﬂﬂﬁ (Endometriosis)
f ﬂiym%’ﬂ‘ihﬁaumwluﬂ'lwm:a (Diminished ovarian reserve)
6. M%ﬂUﬁﬂLW}ﬁ‘ﬁ’mﬂu (unexplained infertility)
dawﬁwﬁmwﬁ%’amaﬁﬂﬂwmwmaaaﬁw N vitro fertilization luwy GemaduFands
Tnssnsia§auansnsaiuia In vitro fertitization Tuaild witlasanlunsruauntsiudivasaud
Tupuii ’Lu‘u'mﬂiﬂjﬁﬁl’mwwﬁﬂmmﬁwmuﬁaaeﬁﬁaamm Lignnsaufanivlulfosmusssued
mmﬁﬂwﬁﬂuﬂaﬁ;ﬁuaﬂm‘muﬁlmlﬁé‘}"sami’L*ﬁ’Lﬂ%’@ﬁgaﬁmmﬁhaamaq%1 st luTulale
(Intracytoplasmic sperm injection, ICSI) uaﬂmﬂfﬁumqnsfﬁﬁwﬁﬁﬂ,ﬁau%LLﬁaﬁﬁ'aéauammwﬁ
Swausnildeny Almmdndudewududeisey Embryo freezing) tiulilidmuitaelunds
ﬁ'ﬂ‘lﬂimaﬁﬁﬂaEJ‘L:J'r}fwhun'i::mumiﬂssﬁuiﬂwﬁ vntdgminanmaideiadinnusuiudes

a ar o . a a 1 o a o &
Winguvinuzlunsv ICSI wag Embryo freezing WisifslunynasesdeuiiavGuvinlumudutunoy

dalu
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Intracytoplasmic sperm injection (ICSI) L‘ﬂuﬂ‘is‘U'mmi"nLg’e)ﬂEJEjj]ﬂmﬂ'mﬂmENﬁ’JLﬂEJ’Jﬂﬂ
Wy cytoplasm veuwaald dnsnmsufauslaevinluvesnisvi ICSI TndlAsatudnsinisufausann
. < o A1 = (1) »» 1+ &d 'Y ° <
conventional IVF fivinlusneflaididamn male factor (50-70%)  YaustindAyuasniswi ICSI Aa
male factor infertility 19U severe oligospermia (<5x10° sperm/ml), asthenospermia ( <5%
. 2. . . o & &
progressive moltility), teratospermia (<4% normal forms @14 strict criteria) wanainu ICSI 849
o & 9 [ ad & T e ; i = o v [
Jndudmsu sadmivanainniseada (Surgical  sperm retrieved) w3salusiengeain
preimplantation genetic diagnosis gavinen1svi ICSI Geduluseiivasyi conventional IVF
8 = s a ad s i o
umiidgymdnsmrsufausnsnining
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anuinantanalulagies cryobiology lutlagiuilinsududeigen Wudiunddry

Qs

druviwauvalulabioniseiaiug lnsannsadiadfiudnnmainssavaitldanniniuly 1
a%a (cumulative pregnancy rate per retrieval) uaﬂmnﬁ‘mmﬂLL%aﬁqdaué’aﬁﬂsxia*ﬁu"lu@'ﬂaaﬁﬁ
mﬂmﬁ&la@\iﬁ%lﬁmm’m Ovarian hyperstimulation syndromem

nsududhgaulssnaudg 2 funsundn 1dun nisudude (Freezing) uaznsazanefse
Aududsaanunld (Thawine) nisududsiindemandeinisiia rdmiuddused Sashlfwadme
16 Tnwonde cryoprotectants 19U dimethyl sulfoxide, propenediol glycerol 1ﬂLL1ﬂuﬁ1§ﬂuL‘daﬁ
Tneresfiuamududuaes cryoprotectants

ABnstunisududsidoud 3 35 fe
1. 35 slow-freeze 14 cryoprotecteants ﬁﬁmmﬁu%’uqﬂsqumL?‘J"}Lmuﬁﬁnma‘luwaé Ly

o a4 A a - o a @ 8 ) ¢
aqﬁﬂLﬂi'E]Ql['ﬂﬂ@ﬂﬂﬁﬂ'ﬂqmﬂ{]uaﬂLﬂa{jﬂQﬂUﬂqsLﬂﬂwanuq LL‘?‘NI’I"IEI‘IH L‘Uﬁé dIUNYUDNLYAAIY
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o . . 17 = i) 1w 1 e . :
2. 75 ultra-rapid freezing 19 cryoprotecteants fiflmnututugaustasninis vitrification
wagangaumgilagnsaniialaenisguadlu liquid nitrogen Tagnse iliAadune solid
glass-like state neluwadduneuengaddwmainuaninudendeds slow-freeze
ad ., ., . 1% P P v ow a <
3. 3% vitrification 14 cryoprotecteants YIiANULYNYUFIUN LLa%WQNHQ:JEJEJN‘;'JF-Li'ﬂﬂEJﬂ'ﬁ
ajuacﬂ,u liquid nitrogen Taenss yiliiAadunme solid glass-like state vanglunay
«(3)
ANEUDALTAE
nTazatefivou wlayendenisAseanauYntuved cryoprotectants Tulgas 1Welu
induidgaanuind anniuisdswieluenfssissufisusuanmnaufissldfesunduidn
Tnsaumgn
L2 e ur ar U 0 & |A L]
onMsentinmasasaneingeudmiuis slow-freeze agiiuszann 50-90 % lnewudng
1 (ﬂ) ! o . . Q)
JONlUSEEY Zygote g9n31388s cleavage Way blastocyst  @I3U15 ultra-rapid freezing WUBRIINT
= s £ 1 (5) o @ ad a & G -y ala
sondinvdsazaramesulussey zygote Ussutd 88 %~ @ 1MsUID vitrification DMIINNTIOATIN

s o 1 1 = = @ 1 (3)
NaIasagmnIoBunuINg I 90-100 % llJLﬂaUV‘iﬂ‘iﬁﬂﬁ‘UﬁNF}’]@ﬂu

UseTaviifanadnagldsu
1. annsevinsufausmeds ICS! lalaelidnan fertilization rate > 60 %
2. @nnsaududafseutazaranslfedeiivszdndnan lnelidnssendinvesiseundsazaiy
> 80 %

3. lnwernasmmingrdeusasansnsaialivinswaluladnissyiugliegslininsgu
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W1 ICR mouse 8¢ 5 - 10 dUami lnauvadu
L wegdwou 7 f medlesuou 10 fdmiumsfiayuinuensi Intracytoplasmic
sperm injection
2. wadsswu 5 Mdmsumsududeineeulasis Ultra rapid freezing

3. wAdEgIuIU 20 Mdwmsunisududainssulaeds Vitrification

funounside
yiildluniavi IVF azgniinlifivesdesdninaansesnedosiiunm 7 Yu Insgumgiild
Apsnaniiy 2041 esruwaidea nmiduduiviie 50+10% uasdesruaunasainnglusiaday
14 Light-dark cycle 12:12 dalus sntudeasiwymaduasmmiioulifwalud
Intracytoplasmic sperm injection (ICSI)
Isolation of metaphase Il cocytes
1. vinsnseauly (superovulation) Tunysadiesus ICR mouse 818 5-10 dUamianensan
pregnant mare serum gonadotropin (PMSG®, Sigma) 10 U tt1lutiiies (intrapertoneal
injection) wé’amﬂﬁu 48 $7l19¥n158a human chorionic gonadotropin (Pregnyl®, Organon)
10 U ihlusesieaitenseduliilann

L2

2. ¥NsIAU metaphase Il cocytes MENaINAA hCG 16 Falus amudunoudail



D vilymeedanuiies cervical dislocation udmindinllanivisadiesavievild
ﬁaaaa%’wa"au ampulla wag fimbria 89n waudly fertilization medium (Sydney IVF Fertilization
Medium®, Cook Medical) 500 ul Tu plastic culture dish 919 35 mm

2)  dwiehlensasly fertilization medium il hyarulonidase (Hyaluronidase in
FertiCult® flushing medium, FertiPro)

3)  Tdiduounn 276 % nsmTavierhladau ampulla Wisl oocytes with attached
cumulus cells vianganainvietly miundldily hyarulonidase 1 2-3 wafikilaly cumulus
cells ignaan

4) a4 cumulus cell-free eggs M8 fertilization medium mnﬁ?’ué"}ﬂaﬂu culture
dish wagtiulilu humidified incubator, 5%C0,, 5%0,, 90%N,, 37°C
Sperm collection and preparation

1. Hay 100% Sil-Select®(FertiPro) me flushing medium (FertiCult® flushing medium,
FertiPro) Tidav1aiiu 90% way 45% Sil-Select
2. Td 90% Sil-Select 2 mL a3lu conical centrifuge tube ﬁJ’mﬁu’uﬁaEJ‘ﬂEi 45% Sil-Select 2
mL adluuy 90% Percoll
3. Tdiidoogd 1mL asluittuuan
4. ﬂuﬁ?wﬂ%}m swing rotor centrifugation i 300¢ Wunan 20 uni
5. gotuilifuiregqiuagiu 45% Sil-Select iapsosroatiuiiniiosiisly
6. 1d medium 2 mL aslunauiu 90% Sil-Select fnde
7. ﬂuéham‘éaq swing rotor centrifugation il 200¢ Juan 10 wiil

¥ o & o =
8. gaenidnul (supernatant) #isly wdediliuneneu (pellet)

9. Td medium 2 mL aslunaufiungnou



10. thifeia3as swing rotor centrifugation 7 200g Whian 10 wadl
ki 18 mehuﬁr‘flumzﬂau 0.5 ml 1dlu conical centrifuge tube vivlu humidified incubator,
5%CO,, 37°C
Intracytoplasmic sperm injection
nseyilneldy micromanipulator A&ld Olympus IX71 inverted microscope (Olympus)
Ingvnasnugheld holding pipette (OD 75 pm, ID 15 pm, 35°, Cook®, Cook Medical) g
metaphase || oocyte laglw polar body ag;ﬁﬁmmiq 6 WNIB 12 WM ei'mmqﬁ'mmﬂ*ﬁ'
injection pipette (OD 7 um, ID 5 pm, 35°, Cook®, Cook Medical) ga sperm 1 7910
Polyvinylpyrrilodone drop (PVP) aaniiuiiaidn coplasm  fisumils 3 widn udadares9iia
injection pipette aan
MuNAY ICSI ¥nnséne cocytes adly culture dish wagsiulily humidified incubator,
5%CO,, 5%05, 90%N,, 37°C
Embryo examination
ATI9TTIENS T yuesiaseulagld inverted microscope iaUsiiudnsmaUfaus
Culture dish setup
14 fertilization medium nenasly sterile plastic tissue culture dish 4w 35 mm lagld
medium 20 MUdrop wazld mineral oil (LiteOl®, LifeGlobal) Agu medium 1 uazifiuly
humidified incubator, 5%CO,, 37°C
Injection dish setup

Fawnsenly sterile plastic culture dish v 60 mm fagd wagld mineral oil Aguld



Fertilization medium 50 Wi

Fertilization medium 30 piidrop

O
O
O

PVP with sperm suspension

gﬂm‘wﬁ' 1 Injection dish setup
Embryo freezing
Isolation of two-cell embryo for embryo freezing
1. vimsnseauly (superovulation) luvysdiesiug ICR mouse 818 5-10 dUamisen1sin
pregnant mare serum gonadotropin (PMSG®, Sigma) 10 U 1i1lusgiasvies (intrapertoneal
injection) Mé’ﬁmﬂﬁgu 48 F2laavhmsin human chorionic gonadotropin (Pregnyl®, Organon) 10

U wihludesvinsitensedulvildnn aanuudugiumanagiiug ICR mouse 91¢ 5-10 dUnam

U U

@

2. ¥insifiu metaphase Il cocytes Mendaainia hCG 40 4alu aunauail
1) Vihlinummileneegaasudieds cervical dislocation wddalamiwioaitada
viothldsaasdnsdo ampulla Wag fimbria a8n waaudly fertilization medium 500 pl T plastic
culture dish 91 35 mm
2) 14 fertilization medium wednafseuluviatily sntudreisoussey two-cell
aslu culture dish wiuldlu humidified incubator, 5%C0;, 5%0,, 90%N,, 37°C
Freezing-Thawing embryo 3ansugudafseuiililulasinisiia 2 38 1ud
1. Ultrarapid freezing (In house medium, Chiangmai University)
Freezing embryo

1. w3vu 4 ~well plate 1ng label URF freeze fiviau 1 uaz



2. 11 Freezing medium 'la'mviqu 1 wasvigu 2 wauas 0.5 ml.

3. 97 d-well plate Vitgamgiivios 10-15 wnil

4. g8 embryo 970 culture medium amau 1 iﬂﬂﬁgué’ﬂﬂ embryo a83%gu 2 2218
embryo agluvay 1 uazmau 2 sty 2-2.5 Wi

5. §18 embryo 97w 2 aliuane vitrification carrier Tnglinunaveaidniign leasu
2.5 u1# 3 vitrification carrier #4lu liquid nitrogen ¥y
Thawing embryo

1. 16388 thawing medium 1d 4-well plate Tng label URF thaw ﬁ‘lﬂﬁ;u 1uay 2

2. 1 thawing medium Tdasluviau 1 uag 2 viasaz 1 ml. (Ashasluvgunansues d-well
Uszuad 2 ml)

3, 1 4-wll plate Tin3onliluguiigomai 37 °c 10 wfl

4. wiea embryo 7igesns thaw ldlunsylesiiil liquid nitrogen

5. 11 vitrification carrier ﬁjuaﬂquuﬁ 1

6. ¢y embryo mn‘wquﬁ 1 amqnﬁ 2 Juit :niuse 10 il

7.678 embryo ﬁ)’m’wqw‘ﬁi 2 @9 excess culture media (1 ml. ¥3830n77) 17’1‘&13' 5-10 W

niude embryo U culture media [lode embryo fely

8. Usziliugnsnn1ssentinvatazatemsou uazuziliunsiniyiulnroaunassey

blastocyst

2. Vitrification 1ngld Cryotech ® vitrification/warming kit ¥infigaumgiivies (25-27 °c)

Vitrification embryo
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1. w3e plate Tngldthen equilibrium solution (ES) U3unes 300 i, vitrification solution
1 (VS1) Y3una 300 pl wag vitrification solution 2 (VS2) Usunad 300 pl 'lquuﬁ 1,2uag 3
AuEIRu wie label TiSouseoy
2. N38UUNIT equilibration of embryo 119 embryo @3uu surface U949 ES Tu‘tﬂquﬁ 193¢
danawin embryo QuaIAZABE|UAMIAIT mnﬁf”u%ﬁaﬂﬂmmwmﬂﬂé’wwumwmﬂL'%T‘uéfu
(hsrvaumsildnassana 12 i)
3. N3EUILMS vitrification (hanszuaunislimsiiu 90 Fundl)
-8 embryo 910 ES 171 VS1 &7 embryo #e V51 melumaa wismandaadalii
embryo 1"1’171’51415@& embryo Qzﬁaaqaaaﬁuﬁﬂuuquﬂﬁa
§e embryo a7 VS2 uinanaevay daan Vs2 Uszina 5 ada
-t18 embryo (lagl¥ VS2 ﬁﬂmﬁe&ﬁqm) 39BN vitrification carrier wanviluugluy
liquid nitrogen E952mL57
Thawing embryo
1. i3 warm plate wag warming solution (TS) 13lu incubator 37 °c agatiay 3
#lua @ diluent solution (DS) kaz washing solution (WS) lianmaiivieseenaies 1 Falusreu
#n13agany embryo
2. Tdvden TS 1 mU Tumqudl 1 DS 300 pl, WST 300 it , WS2 300 pl Tunqu 2, 3, uas
4 puany
3. 24 vitrification carrier Tungaiagans embryo (Mquil 1) U 1wl
4. §e embryo unfifuvqu DS (Mauil 2) 50 3 Wil

%) o v o =
5. 818 embryo 1 MNURgU WS1 (Maun 3) 58 5 uw
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v | | o . /o <
6. 818 embryo 1711 surface U89 WS2 (vigudl 4) e embryo suasfisiumguliiluanalin
surface 983 WS2 8na39 ldauszana 1
7. 818 embryo asluidsnelu culture media

8. Usziiudnsinssendinvdsaralamiony

11

nsaaTIzidaya
Ve & = ° 1d a a a a [ v
Fertilization rate wu18049 388?35‘1]@@‘\]’1‘14’]141%1’1Lﬂﬂﬂﬁﬂ{]ﬁuﬁﬂ‘iﬁm‘lﬂﬂ&lﬂ’ﬁ@ﬁnﬂﬂaad
inverted microscope

Survival rate MEde SevazvesnsaunsendInudaanlasunsududeiiesy (freezing

embryo) Uarazaneanni (thawing embryo) ‘lJ‘Sﬁ'.ﬁLﬁuImEJmiaﬁ'JEJﬂﬁﬁld inverted microscope

NAN15398

M159197 1 HANSVARDINN Intracytoplasmic sperm injection

aSsiivaae uauld (lv) SruauldiiAnnig angINTULeaus (%)
Ufjaus ()
1 16 6 38
2 50 31 62
3 21 14 67
4 16 12 75
Total 103 63 61




ﬂl I a8 L2 2 =l -
N17199 2 HaN1INAaDILYLYILarasanen1aauneg2s Ultrarapid

12

5 Snnusseuiiudunds | Snnufseuiisendin | Snsdhseusentin
AINNAEDA :

wazazaly (f) wasazane (i) (%)

1 11 2 18

2 6 q 67

3 / 5 71

4 8 5 63
Total 32 16 50

M151991 3 Kan1vRasduuazararefigauREdB Vitrification
ASainnans Funufssuniududs | Smnudseuiisentin | dnsdaseusentin

uagagalw (5) asazay (i) (%)

1 3 2 67

2 3 2 67

3 9 8 89

q 5 4 80

5 9 8 89

6 2 2 100

i 20 1ot 85

8 6 4 67

9 8 6 75

10 B 4 80
Total 70 57 81
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NMsNAaBe ICSI 91U 4 AT WUIENTINSUJaUT (fertilization rate) RuTuagsdnLauly

v

nvnaesndmds (@ 38 Weddud Wy 61 75 Weddu)  wansdainuelunsyi ICsI Aty
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