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PN-OREE 728 OO M X BRELODN, BPEHAL BT OB OW LI 30 4
EEAEEANDZED > TORNWBMRDZET BV D, ZOLH7RBMRDOH, 1992 4 Carlsen Hid
1930 025 1991 FETITIEERSIUZ 22 »[E, 61 FFOFSAINEEL | Z DR U E EALD 14947
AND B (RRIERIL TV Vel MR BT I TR S D - E MRS T M) 1220
T, RS TR, RS EA AL L7, 1940 450D 113x109ml 235, 1990 40> 66x108/ml ~
EA2%AEEITOL, T RIEEDIE 3.4ml 5 2. 75ml ~EA BT L Qb ZEavrasng[1(2],
EBIT, FAED ART 12RO TIE, K TV D22 | S OB HME 2 HBIINL T D, &
ZC OB T eI R C & B T — DB RO T DI T DB A
Too Flo. RO UBET AARIZERW CHHERRICE | SHHIBIRO RS VERD HL D03, Bk
T, OB L AGHAHRHGHE I FEBIE T o b ThD, €T, vV ARBLUEMERD
P REE DRSS T ED BRI CHAHA T,

BIE, W DI DRE T O BRI Th | @ BNEORE - L [FIRRO BRERMARTEDS I DI, il

o

BT HEIR A D DR C MDD BB IS T DS D, BN FOUEREIRORER
X, 1.8ml DI TAAF 2—7C 200uLi~1mL OF5 FHFSR S T2 RS, IRIAEHRARAT
b iHE LT t%, WRIAZEFR P CHthE 92, BifiE L, TEIRIET 5 /M, 7744 F 2—7ZIMEL . 6mL

DFETF MDA G FHRSRA RIS | 13 DB T, TERU IS T2 T2, LaL7Zens



5, ZOIFETHE T3 20~30% Ko, KEDKE T2H T HEE ThIUL, HfsEiFEOERE T
K TH S DL Ch BRSO ARIMSIAI T T RTRETE S, bSOk 129 D IBE OWETL
THERZNTIRID R TR 2D, BIFELTZTMAY U I 32355 O FTRE R it E D B¢ 1
FSA, ERIOBEAEE R lFEORE Dish OIS A MEE CE, 1.8mL OV 7 FFa—7
(N CEDIARE L TG, TMAYU | CTORE 3G . JEIIS 1~5pL OFF RO 1y 7 %
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SUMMARY OF DISSERTATION

TITLE: DEVELOPMENT AND CLINICAL APPLICATION OF A NEW CRYOCONTAINER AND

PROTOCOL TO ENABLE CRYOPRESERVATION OF TESTICULAR TISSUE FROM PATIENTS
WITH LIMITED NUMBER OF HUMAN SPERM AND HUMAN TESTICULAR CANCER.

According to WHO, male factors are associated with infertility in 50% of all cases. However, in
ART (assisted reproductive technology), advances in treatment technology for women and
improvements in techniques such as oocyte and embryo culture methods have been remarkable, but
the handling of sperm on the technology for male side has not changed for the past 30 years.

Therefore, in 1992 Carlsen et al. were collected 61 papers from 22 countries published between
1930 and 1991, and 14947 men (unselected health) included in the papers. The average sperm
concentration and semen volume were investigated and reported (males confirmed to be fertile). It
was shown that there was a significant 42% decrease from 113 x 10°/ mL in 1940 to 66 x 10°/ mL
in 1990, and a significant decrease in semen volume from 3.4 mL to 2.75 mL.

Furthermore, in ART in Japan, the rate of ICSI (Intra cytoplasmic sperm injection) is increasing
year by year due to the small number of sperms. Therefore, we thought that it was necessary to
develop a container that could reliably freeze-thaw a very small number of sperms and a method for
freezing and thawing. For patients with a very small number of sperms, the same freeze-thaw method
as for healthy male sperms was used, and in the process of washing the frozen solution after thawing,
most of the sperms of a very small number of patients are lost. However, about 20-30% sperm was
lost during this process.

Patients with a large amount of sperm can be used for ICSI and in vitro fertilization even if the
sperm count decreases during the freeze-thaw process, but for patients with a very small number of
sperms, treatment s not possible if sperm was lost it will be possible. The developed "MAYU" was
made of a highly elastic material that can be stored in liquid nitrogen, has a high transparency on the
bottom surface, can confirm sperm like a normal culture dish, and has a shape that can be stored in a
1.8 mL cryotube. For sperm freezing in "MAYU", created a drop of 1-5 puL sperm freezing medium
on the bottom and cover with mineral oil. Then, the human sperm were transferred in a glass capillary
for ICSI, allowed to place in the vapor of liquid nitrogen for 5 minutes, stored in a cryotube in liquid
nitrogen, and frozen. The thawing of "MAYU" was allowed to place on a 37 © C hot plate for 2
minutes. Since sperm were aspirated with a glass capillary under an inverted microscope and washed
with a drop of culture medium.

Aiming at clinical application of "MAYU" to humans, we conducted basic experiments on mice.
The mouse experiment was approved by the Experimental Animal Committee of Toin University of
Yokohama.



The in vitro development ability and offspring development ability of mouse sperms frozen with
"MAYU" were confirmed, and human sperms were also frozen and thawed with "MAYU".
In conclusion, 1) A comparison of freezing and thawing of 11 sperms of a very small number of

human sperms using an egg or embryo freezing device called "MAYU" and "Cryotop®" revealed

that 96.7% of sperms were found in "MAYU". While it was able to be recovered, it was 21.2% for "
Cryotop®", and the recovery rate after thawing of "MAYU" was significantly higher (P <0.05). 2)
The motility rate after freezing and thawing was also 19.2% for " Cryotop® " and 35.0% for
"MAYU". 3) In mice, in vitro culture experiments and comparison of sperm birth rate were
performed using "MAYU", "Straw" which is a conventional method of freezing mouse sperm, and
fresh sperm. The fertilization rate of fresh sperm was 100%, while that of "MAYU" was 90.3% and
that of "Straw" was 86.6%. The blastocyst development rate was 91.9% for fresh sperm, 77.2% for
"MAYU", and 80.3% for "straw".

When blastocysts were transferred into pseudopregnancy-induced recipient mice, the birth rate
was 29.8%, while that of "MAYU" was 16.9% and that of "straw" was 17.1%. Compared with
fresh sperm, "MAYU" and "straw" had significantly lower fertilization rate, blastocyst development
rate, and offspring rate. The result was equivalent to that. 4) By using "MAYU", a very small number
of sperms freezing methods showed higher results than the " Cryotop®" method, and healthy
offspring were obtained in mice, and the development was also with offspring derived from fresh
sperm.

Registered the trademark "MAYU" in 2018 and obtained a patent in 2019. In addition, "Preclinical
evaluations of a new cryopreservation container for a limited number of human spermatozoa. K
Nakata et al. JRD 2019" was also published.

Next, we aimed to establish a testicular tissue freezing and thawing method by utilizing the simple
freezing method and the high transparency of the bottom surface, which are the characteristics of
"MAYU". In addition, it is currently recommended that testicular cancer patients freeze the ejaculated
semen both in Japan and around the world. The reason is that testicular tissue freezing is in the
research stage. Therefore, we examined on the development of a method for freezing testicular tissue
in mouse and human testicular cancer patients.

In patients with testicular cancer, surgery to remove the testicles is performed immediately if the
cancer progresses quickly and is highly urgent. Therefore, it is often the case that the cryopreservation
of the injected semen is not in time. Furthermore, in the case of testicular cancer patients, it has been
reported that the number of sperms in the ejaculated semen was also reduced and the number of
abnormal sperms was high. It has been reported that patients with testicular cancer receive
chemotherapy and radiation therapy after surgery, resulting in extremely low sperm production
ability and many sperm DNA abnormalities.

Since cancer develops at the same time as the reproductive age, the situation where sperm cannot
be secured has to give up the desire for the couple's children. The number of testicular cancer patients
is particularly high not only in Japan but also overseas, and the establishment of a method for freezing
and thawing testicular tissue is a significant study.

Therefore, "MAYU" was used to freeze the testis tissue of mice. This mouse experiment was
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approved by the Laboratory Animal Committee of the University of Yamanashi.

For comparison with "MAYU", "Cryotube", which is widely used for freezing testis tissue, is used
for comparison between containers, and "Cellbanker 1", which is used for freezing cells and tissues
as a freezing solution, and for freezing mouse sperm. Two types of "FERTIUP®" were compared,
and as freezing rates, "Rapid" and "Slow" were compared, and fresh testicular tissue was compared,
for a total of 9 groups. MAYU-FERTIUP®-Slow (MFS), MAYU-FERTIUP®-Rapid (MFR),
MAYU-Cellbanker1-Slow (MCS), MAYU-Cellbankerl-Rapid (MCR), Cryotube-FERTIUP®-
Slow (CFS), Cryotube-FERTIUP®-Rapid (CFR), Cryotube-Cellbanker]-Slow (CCS), Cryotube-
Cellbanker1-Rapid (CCR) and Fresh (Control). The sperm motility and sperm survival rate after
freezing and thawing of testicular tissues in the Control group and the frozen 8 groups were compared.
As a result, MAY U-Cellbanker1-Slow had higher sperm motility and survival rate than the other 7
groups. "MAYU", "Cryotube", "Cellbanker 1" and "FERTIUP®" were frozen and thawed with
"Slow".

Using sperms from the 4 groups and the fresh group, ICSI were performed on mouse oocytes, and
the fertilization rate, the development rate after in vitro culture, and the offspring rate after embryo
transfer were compared. Oocytes survival rates after ICSI were significantly lower in the Cryotube-
FERTIUP ®-Slow group than in the other groups (P <0.01). The development rate of blastocyst was
significantly higher with "MAYU" than with cryotubes, regardless of freezing medium types (P
<0.01). Two-cell stage embryos from each group were transferred into recipient mice, the control
group was significantly higher than all frozen groups in terms of offspring rate (P <0.01). However,
the rate of offspring from testicular tissue frozen with "MAY U" was significantly higher than that of
the cryotube group (P <0.01). It turned out that using "MAYU" gave birth to healthy offsprings.

Furthermore, with the approval of the Ethics Committee of Kanazawa University, testicular tissue

was frozen in 5 testicular cancer patients, and motile sperm could be obtained after thawing from all
5 patients. Testicular tissue freezing by "MAYU" is thought to contribute to fertility preservation in
testicular cancer patients.
With "MAYU", even a very small number of human sperms could be cryopreserved without
reducing the sperm count during the freeze-thaw process. In addition, in a basic experiment using
mice, we were able to confirm the safety from the fact that we obtained offspring and grew up healthy.
Furthermore, "MAY U" was used to freeze and thaw the testicular tissue of testicular cancer patients,
and motile sperm could be obtained. The safety of freezing and thawing of mouse testis tissue was
also confirmed by the fact that the offspring were obtained and developed normally. "MAYU" was
considered to be effective not only for cryopreservation of very small number sperms but also for
testicular tissue cryopreservation.
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WHO ([ ZEAEAEFRNZ B FHBHRL TODDIE, BIRD 50 % ThD, LoL723b, EME
BEAHBZENR (Assisted Reproduction Technology: ART) (238U T, A~ DIGHEEAROHEA,
PRF-RoEE 1 ORI HE B R EL DS, BRI, ST OB NV NTIEZ O 30 4F
(EEAEEANDIED > TORWIMRDZET BID, ZOIH7R8MRDO S, 1992 42 Carlsen HI
1930 05 1991 FETITHESIZ 22 #[E, 61 HFOFSAINEEL | Z DRI EELD 14947
AND B (FRIERL TV MR BIEE T 2D DD Z LRSIV TOD B 12D
T, R R, A R L L7, 1940 4R 118x109 ml 75, 1990 40D 66x10¢/ ml
~E A2 NHBEITBDL, Tz, BRI 3.4 ml 2°5 2.75 ml ~EA BT L QOB LRS-
1, 2],
—fENZ, ART 12T PRGNS S 57201 TN A Z 8, VB ORIFEIC LD ik
TVADEEIREF OND, £, AVEARTIRIEL, Ko< DT TR LE
DLW DIRN VTGP SR (KT R bt MRS EASREIR TE) | o B Ci S, %D
FHROLILVTND [3-7], Fo, VT VANT, ERHEREAHERT T D7D ICHI LA HSR, 43
VT ENDD, EhDEE KO EE 76 HHDEW I TNDTzh | ZDOHH],

AL T 20 887380% [8-101,

2) BAEDATEREBIER (ART: Assisted Reproduction Technology) (2331} 2 FESdREOHIMN
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2018 4FD AAPERMm NB 20w [11] 12858, R4k (IVF: In Vitro Fertilization) 35
F OGRS (ICSE: Intra Cytoplasmic Sperm Injection) MWL, 251411 THY, FDH
5 IVF 13 92522 (36.8 %), ICSI 1% 158859 (63.2 %) THY, ICSI D¥h3 IVF Lve, FE-Tua,
KA HDV DI A TS ICSI O TAE 4 | BEINL TV VD, 2018 4E0D ICSI D#e%k 15133 D
R TR CADE, HHHIE 71285 TCSI 13 12794 (84.5 %), HHHFSIKI RS T3 EEC
FTHOIVOREHINRE 11245 1CSI 1% 2339 (15.5 %) ThoTe, WHIE T2 EHL 7= ICSI OBk X
12794, IHHREEIHIRAE 4487 (18.7 %) THY, FEHRIKEFOUEIT, BAEEL 530, IHAREC AR
23 89 (16.8 %) Tho7=, HHHWEFOHPERE HFERIE 3045 (12.7%)., KEERPIKE D HHPERE
FEFRIT 60 (11.3 %) TH-7=[18], 42 B2 ICSI OIREEREZ O THRE PR T-OEEL
13, (1, 2NTRUT 97850 LD DN R DI 13 IR D —> T D736 LIV, [EWNZITT
72 NI W T OAEBNZERE (Assisted reproduction technology: ART) (Z/56% ICSI @

TR IBEECHD (12,

3) ICSI DREEFHBIL TR

N RE T EDN DT NBE A T CD ICSI 1T, My DSk - O BEITHL T, Ii12%
RS EDTZOIZAD BT CoD, 20> ICSI OEAIBAFEIL. B HArE -T2, 1976 45 Uehara
BIZEDNDAS—=TDRINEAITHY 7Y%, U Ty hEiiEsin T [13-16], NI
Tl 1988 4FIZ Lanzendorf S (25 044FY [17]., 1992 4EIZ1E Palermo GD Hi24:% ICSI C, #1%
TSI (18], EO%, FEHPIE 72 FV 2 TCST 2R, B 74 v V-8

ks Tl CoRRDHERSN- [19-23] . FRAR 056, IEHTZETHY, EB
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HRENDEIE, ICST BOZRERITm Y [24], UL, BEAL TV VROV 1 RN -0
MK OS5 AL, I 2GS EDRET MR | SERFRIMELZRY ST L L Thaeks

IRDFBEARENHEZD [25-28],

4) WOERORET DT

ISR DB WS T HAMFHNROEE | DV NTREHPIRG 14 T LS B Rk —
L CTHEOI BB DOYG . ZORONI G HIE TOEERNG T Tho, ZD72D <D
INZON T CHEIRATT DB D, L LRnss, BUEI LR Bk L Rk fsmiie 7 1k
ISHINDIL, Rl RS A B 3 1R C | MDD B RS 1D Z<3 Ko TD, EME T
DFFERMRCIIRE 70K 20~30 %ISR ~DOREERTEF TR TLE), KEDOH 15267
HEECTHIUZ, BRSO CRE 140N U Ch BRGSO ARV IE A F ATREZZ 23, v
O EATHEEOGAIE. K2R R RIRRIC22,
Z T WD ORE OB THE TN O RESIVTE Tz, —D BIE, HEBZA 2 o7z, I-D
B OPIE T2 ANDFIETHD (29, 7Ha—RA 7 N B 72V CHs T2 b S S
WD, W7 B/ FERETBRITIE, BB LT T AT v BTV —%A> T, KO RREIR)
FaWs L, 7aa—27 WV F 7 e VORITKE a2 Nib, D7 V717 2/V% Cryotop®D [
e, BEREL 2 AUTe0720 [30], ZO BRI EINE 2 SOWRET / SA A% VBT 57280,
RFHE B A 1D,  FT2, Cryotop® [ZIFFOIRDBHE o T VDI3123, FEF OB
RSN TS [32], 22T, AT, EMNE A OO EE T O s RF= 7 —

TMAYU % B#3EL . Cryotop®& DA TV, <7 AT TIE, 7 AFE OB R A S
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NHAN—LE NG RO DI O b= 7 — 2 B ARMEE 2 eaii~T-,

5) FEESHARIERS R

TMAYU | ORHEC oD 2t bSO O mS 2RI T RSk Re 714

DNz BFEUTZ, FERD BB A OMEITH RSB RS Em e, I<ITRROREH TS

1ToB, TDTD | SHRSRO BRI E DR EEBE Y, P AD I RS

T AT, N, N CORHEREIE O BRRS IR ED DAL TN (33, LL7ai3s AN U

BOYE FIHHREPOR LD L, SERF DN ELHESNTOD, SHIT, KR A

BT, FIRRIY LRSI THOI LT | B O T OIERERE/ NI KL

Fi 1D DNA OFEFENZNZEDBHIESIVTND [34-42], D3AZFIET DO AL B2 D

7280 KT DMHER TER O RIU T, FImD T BT L2500 S %5720, RS AT HA

DI TIIaL MV TITHRRHTZLV DS, FEFERRS I LS BAfr C7a | WIFEBIE Ch oD R

HITIFED SN T RWDONBUR THH[43],  ZOIH72 | FEFARHGE R IEOMNLT, &

FOHHMIETHD,
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F—E OB EMNETEE T T —MAYU | DBE%

B

O RS T-OBEREORESRIT L, 1952 41T Polge & Rowson 73, KA 7 A A& L BHERAFL
T DS IRATAE TS LDPEAPEA L QD [44], BESERAFSIIZEME T DRI TOH
PEAET 1 4584 C, Bunge and Sherman (250 1950 Rizfiiisiz [45], LasLenis, Ziu
BOHEL ZEOFEFDBHREIRAFDITETORIITHY | IO OHFERAAZE DB DT

13720,

VP, B DB F OB IO O SIS CE T, —D I, 328 ie o7z, It
DBERFEO NG F 2 ANDITHETHS [29],
Fio MO IFHEEL CUXT Ha—R 7 N7 2V CHRERATT D BN R HND, B E13H T A
Fr BTV —2filfio TG T OB DRG FEWGIL, THa—RT N T/ DOTREfE AL
%o DT NIT2N% Cryotop®D HIZHit, BFEL7ZRT U070 [30]. 2O IR et
fiie 2 SOWRET A A% BELT D, BBk T T —DBREDEL NI o7 DI, BER
FH® dish OWFEKD drop OHIZEDEERE T2 AIVT, BHERGFERET D2 LN TERNEAD
D, EVIOZETHSTC, AN, FIRELZ2AUT. BBHAGEH £ D EEZ OWRERRAA ToTza 77
— ETTEADOTIIR INEB R T,
ZI T, THa—AF R Cryotop®a{#ido7au y, K0T 7 )V CHEL MBI A THZ EN T, M
T DEEOORE 1A BHREIRATL | IR 2 ) D IRTRIORSRREL i NROEFRIRO - TI TR 28D

T D BS Oz T — DB AR,
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FE BRI UHIE

D ER1
LUk 1 ONEZRUTZ, 7, ¥ 1-1 OODINC, BdRE O dish (ZHFHRORN =
TFERAFRL ., SFRTFNAANLTHE, —20 °C OWTBIEIC AILT-, 20, IRIRZEHOIRKIC 5
TEIREEL TR, IRIREERITIRIE LU=, AR, 37 °C Oi/kE ATz dish (T 5L T

//{j—‘/) f:o

4 1-1. BEEESHEAD dish 2 AV BRI TSR

@ 1% 1006 dish (Falcon ) |2 10 pl OFFFHASKORN 2y T AHAERL , IR T VA AV
(KITAZATO. Co.) T\, —20 °C OEHIHIC 2 IeFHES G- kAE
IRTNVAANVERESHL, BIZL TH TR T

©® IAEFRITRES T IREE,

@ JEAKITHFELT= dish 2720~ RHE,

S

2) FEHR2
SR 2 Tl 1-2 1R LT Hiiiv s Aok = o7 — TMAYU | 2H U=, ifZeHic

UL S RTOEES 50 %LL F0D 3 LDk T4 Fv iz, MAYU D —RIROESH 2
i drop @ Volume LT 0.1, 0.3, 0.5, 1 pl Z{ERkL ., SFXTVAA N ClEoT-, D, KR

17 2 ICSI DA T A% ¥ 5V —Cls L= E 3 kS 4 1 P59 > AT,
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2 i S

IR 1 DX 1—1 O@EBERTEEE CEIEET DL, dish [IZRZEIAD IRT/VAANPRY T
EDInoT, ZTT, HHERRIZTTA DNDFEMTHY ., 7eden o K2t § 27 744 F 22—
TICNDIERRI LT, EDfER, Polydimethylsiroxan (PDMS) &\ )38k A HIRSRMRIZ T2 5
NHZED N B E STREX IT/ERIL T2 e, 20 ELBEL FOLOTH
5o MAYU 1 3FAANTIE 1-2 DI ihF~7=208, B, ERIOEA% 200 pm, 250 pm,
300 pm. 400 pm &L C, HHERME IR DL, 20, KNI T I AR DIEREZEL ., 250 pm 23
b BWZED 37007,

’
.
;_ 20mm |
i H
.
Smm .
'

30mm

X 1-2. B ROk 77— MAYU |

(A) MAYU (STREX, Co.) OHARIFHES0 x £510 X HS mm Thh, Fox 2O AR
73T, 1.8 ml DIFAFF a— T IHFEALRLTV IS THD,
(BYMAYU [ZPDMS L\ VOFEMTESIV TS, miRSIRI R ABEME B AT CThD, F2,

MAYU O LEITHY, FUEL TR T OIRRZRHEL 03U,
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)
1-3. MAYU "CHE Fa BRI T BROEME FORR T

@ 1IMAYU BTk i s - O 7 A v B 7 — CREISE - Mg TRk
%

@ 1XIMAYU CRMELT- 1% DEME 1Ok 1
FEBR 2 Tl FERIT. TR OB oy 7 Ol R AR CET- (24/ 24, 100 %),

SIS BERIIONR

FHO DRI T OBE 7T — 2 FDR NS TS, RMITRE ORGSO 72K A
FL %D dish T, OOFRDEEZY | HRIAZESRI I DIVRNEW D ZED 3737, PDMS 13,
HEE S BT ThoTz FIT, BHEICh, A — ML —TISbIZ DA FEM CThoT, LinL, K
FAAE DD — DRSS 250 pm JOHHE AT, HUSRIRRA I 52 LD 570
FRADHEEELT 250 pm ELTz, & —RMROMTS | AKEIED RN e RmIN LA T> T
Vo, E7z, 400 pm DESTIIREF 0 RAULLIRDZED DT,

flthfist CZ O T =N A T T BRI, SRTIVAANDROZ LA NTD3, —
20 °C Th, IXTIVAAUTHST=T280, K 1—1 OQD IR a7, Bl b7 —h
BT TFoTo iy IRTIVA AN DSHREIRE DS OB CIRED iR bLARD T, TN, Tl FEsg
1To7Z & D NG T O BASRlRA RS DEIRTH ChHY | REIROM AT 2 &b 07
FTRDIEINTEDAY Y MeB R | AL e i i~ 5 TR 5 5\ T o7,
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FE BB MNE T ORI EE FIRRIC § AT OFHREET T —B LU0 aha /v DBE%
O

S F- DD TOBHERAE L Polge HIZ&Y 1949 AT RS [44], BREHRAFSIV-E NG 7
SOYDO TOHPERET 1 453 T, Bunge and Sherman (ZXY 1950 4RSSz [45], %
LIS, BN OB ST AdFiHNIERR (Assisted reproduction technology: ART) 137
JRUKET . BIE, B F-OBMFERAASL ART TR0 ibn TS HIETHD,

SHIZ, — DO FE—DDOINZEEEAT S, I F-HIIE PR 74EAE (Intracytoplasmic
sperm injection :ICSD DOFMFEIZLY [18], FEfE/2Z MelE 1E (severe oligozoospermia) DHEFE
TeBDLOHEN G [46], Falr T, FEPAZEMEIERS E (non-obstructive azoospermia)
TR BN K - H- BuiE  (simple-testicular sperm extraction (TESE) and microTESE
techniques) 217\, 32—62 %D EE THE F-0MFOIL, THEFFOZENFREIC T2 [47],

FEFIIIRF-OBIRDTE T L, BRSO E TIRIFSNDUED DD, KG TSROV ELDEFS
LT AT R R FOENIE THOEEETHD,

WFORE T O FE T, B 7135 0.1-1 ml OBSFSRERFISIL, ZOIRFRR LGS O A
TIRCANT— TSI, RIREE ST TS IVD, RAFSHIVIRE 12T DRI, kiR ZE)>
BEWHL, 37°C DIRKHNI AT IR A N —% NIV TRiFES 2, R FRREEIRIL. BIOBERT
B, YES FAOEERRARS L, 3 OB T, TR 72455, L, BENSEROR 144
L Qe bl B DB OB E To T KBNS T2 Ko Th, +07e 3D ks 1% 18]
I HZENTED, BAHINZ, Z OO D3 UL A I 53T D, LU,
HLZDOT 7 a—F RETHHDVD 72 FIT SN AL LB AZ T LITEZ I, £D
HRHIZ, AR ONE TIREIIE REDEFRIRTBL  JaF R IHNDT 2—7 (T HiREika %3

LIZID ., 5—10 %R Kb, FOHEE, ICSI [CHBE NS T I BLNRNZEb
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BINHTEHD,
MAYU (ZEDH5 OGRS T E . SASRIEL DRSNS DRE 1 E DT 22— T T34
372, ARFEERCI, ERBIONST ADORE 72 AWT, #rlLviias 7 —TMAYU  OF %)

| R S e 1 A N = 0 Bl

B MR L UE

1) X5EE

(L FHAREEE ) =7 CiRSVZRS (In vitro fertilization: IVF) Z1T-72 00, i 121 2
72N, 10 NiE K FOPFTRMMER CThHEETHY, —ANiZ, OAT LS8 ThoTo, &
BRICERL 7Y 7 VO TOBEDRIEA S, ARFUIIL TS =7 OfGEZEEST

TGRS,

2) M TRREIR DY

EEOY 7 T3 —5 HOERIE R =D D | BEND~Y RS —_R—Ta I ED LI,
K 1-OPT AT RE%E] (World Health Organization criteria: WHOMDFE) | ZHEL TR
iz (2010) [48], K& TAREII L, DRFERESHIZNAEITID> THEL 7= [49], BEIL G928,
F5I%IZ. 10 % Plasma Protein Fraction (PPF; Baxter Healthcare, IL, USA) Z¥$HIL7=Cleavage
medium (SAGE cleavage medium; Cooper Surgical, CT, USA) %z C, RS ET-, D
%, FOV T NETS % & 50 % DABIZ LTz S—a—/LD_EiZ#it, 600 g ThofETe L
1707 DB U TR F2 UL, FREEFIT6 mlDBFEIRIZ LIRS, 400 g ThlrfHliz
DBEEAT T, BRSNS, EIHZBREL | MRS IR 2 5 012 EREDEARIR A NI Tl
BTl

-20-



3) EMET ORISR

F SR %550 Sperm Freeze Solution (Sperm Freeze solution; Vitrolife k.k., Sweden)
(I T 2dDZHINL  LIBFISETREHE % 10 ZofH), SR CHHEL T, 52 DFF f2 T AR
>k (PINO7-20FT, Prime Tech, Ibaraki, Japan) CTW5IL ., HIS2#fs: (X73, OLYMPUS,
Tokyo, Japan) FC, 1 nl OF5-#iEikE Cryotop® DIl FL., O HIIKE A ALT-
(n=10), Cryotop® ZIRIKZEFND 4cm OALELT 2 HfEHESE 72, £ LT, Cryotop® ZkiA%E
AR FIRIESE T
RO, BELT- Cryotop® ZRIAZEFZNOEWHL, 2 ul @ 10 % plasma protein fraction (PPF;
Baxter Healthcare, IL, USA)Z¥INL 7=, 37°C @ Quinn’s Advantage™ cleavage medium
(Cooper Surgical, CT, USA) (ZL7=, Cryotop® DOFEifi% 2 ul ORICEARE T 2 [BHEHL ., HE
RKHERLT [32).

FETAZRED7RNERE 10 4050 44§ 1-& OAT 38 1 4750 16 K5 12 HTAF T —TC
W5 1L, EISTEEEEE ¢ MAYU (STREX, Osaka, Japan). DJEHDESEHRDOR 1 7 1 k2L
7z (0=11) (& 2-1); MAYU Z—80 °C O7V—H—(Z 5 SfRiEL /<, 51&H T, MAYU 294
EFRNTIIAF T 2—T I NIV CHFEIRIFAA T2, BRI, MAYU ZARIREFNOIO L,
2 531, 87 °C DAy b L —NT#E T, 0tk MAYU ZEINBRBEEDO AT — I EE W 1E
FAZ A7~y NCEIL, 10 %D PPF Z#SIIL7- Quinn’s Advantage™ Medium with
HEPES (Cooper Surgical, CT, USA) |(ZfE 2B L., L<BEHLT-, ENE T ORMIEOERIZIL,

Cryotop®Z L IZBRIH T A~ A7 me <y ML 72737275 MAYU TldfEfL7-,

4) Cryotop®: MAYU D BHERMERE D Lk
F 4 12, Cryotop® DRI N MAYU OWNHBICIRERIEDER: (KT0177C4436; CHINO,

-21-



Tokyo, Japan) Z[EEL. 15k CHIEET T-7= (Digital thermometer MC series ; CHINO) (¢
2-1). Cryotop® |, HIAZEEDIKIN N dem DIEIC 2 S EREL -, TIZ, Cryotop®aifiisze
FOPIRIESE 2 [32).  Ali#EIL, Cryotop® ZIRIAEZNLEV L, 37 °C @ cleavage
medium (2,37 °C |ZEET HFE CTOREERIEL T,

SRR, MAYU 13$9°—80 °C (Zi%EL 727V —4—(Program Deep Freezer, STREX,
Osaka, Japan) | 5 Z0FEL ., ZO%, IIFERICRIESED, —80 °C72H—196 °C IZET 5%
TORFEZIELTZ, MAYU ORME L, {IFZERHLEOHL, 37 °C Dy b7 L—ho LI Yz,

—196 °C 75 37 °C |z H E TORFRIERIEL T,

5 <A

BDF1& ICR ~7A (8-12 #43) 1XHAZLT (Tokyo, Japan) 7HEALT-, T _THO~TA
I%. SPF = (Specific Pathogen-Free: SPF) CBIIVZ, ~TAIZILH Hif/KE H HGEE TR
ZhZ, WS 8 K 20 R/ D IR ELT- BN THRE LTz, T CTO~T7AFERIT, FiliErs

IR SHRBER R 2 CHGRUEGE 7 029 - 22) S, FEfLT,

6) ¥ ADEIITE

BDF1 O~ A2 7.5 TU @ Equine Chorionic Gonadotropin (ECG: Aska Pharmaceuticals,
Tokyo, Japan) ZIEENIZE 5%, 487705 50 BefEif%IZ, 7.5 TU @ human chorionic gonadotropin
(hCG; Aska Pharmaceuticals) Z45-U7-, BIFRNCHH2 U 35 mm dish (3000-035, IWAKI
Science product debt.) (Z 25 pl ™ M16 medium (M7292, Sigma Aldrich, St Louis, MO, USA)
DRy 7 HAERRL., 2371411 (93621, Mineral Oil Heavy, Kitazato Corp) T, 24 FFH],

37.5°C. 5 % CO2 |TRRELIA L a_X—H— T 2 71T -7, hCG $54%. 14 75 15 W]

-22-



HIZ, vV 2ADOIVEEAFH LT, I AP #E54% M16 medium FUZ[EMXL 7=, HF AR
BEERD A>7= M16 medium (27 /Lr=4%"—F (ART4007-A; Cooper Surgical) Z¥SIIL. A
VX a_—H—T 3 Hffl, BT, Ok, AFaX—4—5 35 mm dish ZEOHL, By
T A7 ED SRR A BRE LT, IR, BERdRRG £ C M16 medium (2L 37.5°C. 5% CO»

@%M:‘F@/]) U R—H “—Ti’%ﬁi’?fofzo

7 <~ RKEFOBHERRT1E

8 450> BDF1 M~ A SHE 128 . MAYU (0=10) &Aha— (n=10) CHifEat o7, i
ST O LT, FEBHEO LR 72510 BDF1 <7 2 bEHLT- (0=10), Hifibks 1 3f8
FIRGET, 87.5°C, 5% COz TH AL 7= M16 medium THEL/-, K43 120 ul @ sperm-
freezing medium (FERTIUP®, KYUDO, Saga, Japan) [50, 51] (Z#:HsH, 37.5°C T 3 %M.
SRl CHE LT,

ZONE TIRENIRD 3% 10 ul OEAD straw (MY SCIENCES, Tokyo, Japan) (ZL7-, Zil
BOARNT—% 5 F3fH], IRIRZEFARKD LITHHEL | I3 TRIEL Ttk a1T-o7252],

—7J7, 10 pl O TRREIRO N2y ~7 % MAYU OJEHEIZ/ED, 200 ul DOIFT VA AV TESTZ,

— 80 °C \ZHERFL 7= T 67 4—77)—H— (STREX, Osaka, Japan) Zf#fL. MAYU %
5 4, 7U—H —ITi#E iz, MAYU ZIRIAZERITRIEL REKERFTI/IAMF T 2a—7
(Sumitomo Bakelite, Tokyo, Japan) {2 AFL, i £ CilalhZEs8 CIRIFL =,

BFELT- AN —% 37 °C DIRIKIZ 10 AV TINEL . Ahm—NoORE 4RI 35 mm dish
i FL72DB, 100 ul @ M16 medium ZHNL72, BAEL7 MAYU (3, #RIAZEEDHE0 HL

TI<IZ, 87 °C DRy b7 L —b FIZ 2 43fiE -, MAYU @ 10 ul OF5 TRk e~y N Tk

-23-



5L, 50 ul @ M16 medium (ZIEFISHT-, @) 5 10 53712, K F-OiEEEEAZ AR —[X(n=10)
EMAYU X (n=10) KOWfEX (n=10) 2~277—F v/ —|ZTIELTL, v 77 —F %N
—IZ 10 pl DZNENORS TRREIEE FL, /38— HF 2% #it 7,

FE 8034 5 REFLAEAZHAIL . £ OB O Z R, ZONIRE 1R, FffX T 47.8
+5.3 X 106/ ml, Ah2—[XC 44.1 + 12.3 X 106/ ml, MAYU X ClE 28.8 + 4.6 X 108/ ml Tdh-
oo AUEEEEEIAG {2 G -L U, FERTE SIS - EEG 7 DR T, <0 ARG -2 S
DERE, AhE—"ClLE#H: M16 medium (Z A2, LL, MAYU T, B o X —|ZL0E 7R

WY 7T 7 LT,

8) Hoechst33342 30t Propidiumiodide ¢ 2 BEHC YT I 2k TRIFUBDFHE1:
BSAER O AN — X, MAYU XISIZOHHFXIFAX 5 Do DAhivicbg Fa gl i, i1
DYetalT Diercks A-K et al HD J71EIZHE~ T, Hoechst 33342 (H1399, Life Technologies,
Gaithersburg, MD, USA) & propidium iodide (PI) (P3566, Life Technologies) 17-7= [53l,
200 pl @ M16 medium (Z 0.001mg/ mL of Hoechst 33342 & 0.0001mg/ mL @ PI&#IIL
oo XK FRREIRZ 2 FREADYLEHRSININSIVE 1.oml DO~ A20F2—7 0 M16 medium
IZIRFIL, 3875 °C T 10 HffFEL=, ZDDh | ZNENOREIRE AT AR 7 T2 (39441,
Matsunami Glass, Osaka, Japan) (2 FL. B/ 3—HTFATHE-ST-, KFXDATART T A% 5§
FTOWEL T, AV RADENT 4 V2 —FUW & FGW A 5L 7o o Biss (X738,

OLYMPUS, Tokyo, Japan) C#l£35 3527207, BATAROWUER ML, 100 1 LT,

9) ChromomycinA3 [ZX2¥F DNA DOFHfiFE
Chromomycin A3 (CMA3) (C2659, Sigma Aldrich) 1%, K7 DNA O X AIHEET D,
CMAS | THT-Dra~TF L D3 r— 0 T OIREER R . 7 e X OREAE RIHEI AiL
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TELY T IVTHI Yt 5L Th D, BRI R 2> 72k 1% Carnoy’s solution
(methanol: glacial acetic acid 3:1) (ZAX, 4 °C T 5 DB EEST-T-, T, T ORRERE
TIAATAR (89441, Matsunami Glass, Osaka, Japan) (2 FLC, B/ N—HFATHIZLEEL .,
ZDAZTIZ 200 uLh @ CMAS solution (0.25 mg/ ml CMAS in Mcllvaline buffer, 040-33731,
Wako Pure Chemical Industries, Osaka, Japan) %3 FL T 20 2., #EEL/an3SuEL7-, %
DATAR%Z PBS TheoTo, BB CTOMATIZ, FVW O 7 L7 —ZF5#L 7 Olympus
Fluorescent microscope (IX73, OLYMPUS, Tokyo, Japan) ZfEHL7-,

BATAR T/ IME 100 spermatozoa ZFHIIL , F - OYES IV EDIE NI FHASWCTRIEZ

17-7= [54].

10) v RIRF~DERHE 5

RIS R BH I, HiERiEs OFE 72t =/ ~v(/a~v=tal—%— (Prime Tech,
Ibaraki, Japan) (Z#fil 727 T A~ A7 Xy N CIFFIZHFEALTE [565]. 6 /X dish 74
(Research Institute for the Functional Peptides, Yamagata, Japan) A BE#dsetE0 dish &L T
L7z, IRFEMER® 5ul ® M2 medium & Human Serum Albumin (HSA) (5 mg/ ml) (90123,
Irvine Scientific, Santa Ana, CA, USA) Z¥RINL7= 10 % polyvinylpyrrolidone (PVP) solution ¢
Rey 7% K276 /X dish D HIZE FL. IR TVA AN TE-T-,

BORERRL 7K 14 PVP OHIZ AT, EEIL CODkE 72— D1 EAHOE 2 MPINU06-
20FT, Prime Tech) "CffiEx . HRIOE =Y YL RE 52 5T EC NG - OBRE A UL 7=, %
NN~ 2N A DSEAERINIEEE ~ (TE2000, NIKON, Tokyo, Japan) T, M2 medium
(AN~ T A TIEAEA ToT, W FAEASIE~ 7 AT M2 medium HIZ 10 55fHiF

EL. FDO%, M16 medium (L., 5% CO2 . 37.5°C T 120 AN RAEEE 1 To7,
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11) ~TRRDIHHETE

M16 medium CTEHHERESE7-I0% 120 REEESERL B RERLiE~ 7 AL AR S
5 3.5 HHDOLIE UMD ICR vV ADEIZ, M B 7oL 7=, 17T
B M AL 510 OEIA L T-,

—RRANTIE, T2 R LT DR % 2.6 H H O~ AFEITBAIT 2, LinLenb,
ZOMFECIE, SRR TSI Z BT 57 — 2 &S0 o712 e 120 Iftilks
FUT A MTIRHA: 3.5 B BICIBHATTo7=, (TIRAEH 195 A HIC, LI BT hr 2%
SHHEBL LD BERL . LI B b= AD FENEHGEL TR L AL, B

THO~Y A EL, FEFe B TS, BEFORE B EBRKBIEEL,

12) HEHENT

FNENDOEFT DS 3 BILL EMOIKAT T, FHNT-T — 213, ttest 38K Chi-

squared test (ZLVATAA To7=, EHEDT —Z I IMHTRINC arcsine transformation %1757,

-26-



B RER

Cryotop® & MAYU “COEHERIERDIEEZ LD Leisk

Cryotop® & MAYU Ol 2 b4 ¥ 2-1 (7RLTZ, Cryotop® ARSI 2 45 TH%:
B, HETEE AR~ o, AR, 82— 25.1 °C 1K L, — 80 °C £ CaslITIREIMK
TL7=,  ZL T, Cryotop®Z A= FITIRIELT=, ZDFEOMAREX, 07412 - 100.8 °C
KFL. —180°C £ CRdITREIME LT,

—J5. MAYU [3F7", — 80 °C O7V—H—IT 5 HEEHELT-, TOHFEEEIL, Tl
9.0 °C K FL, —83.5 °C £ TIREAME T LTz, 2D, MiAEEFRIZ MAYU ZRES 72, 2DmH]
B, R — 49.3 °C X FL, —180 °C FTIREIMK FLI=, Az oW CiE,  Cryotop® (X,
15 FC-196 °C MOERIRITIRE EFRL7203, MAYU 1% 200 £ C=196 °C 7% 37 °C \ZIREE F5-

L=

-27-



>

Freezing time

Inner temparature of each
container (°C)

Seconds

=== Cryotop - MAYU

w

Warming time

Inner temparature of
each container (°C)

Seconds

-==-Cryolop ~— MAYU

X 2-1. Cryotop® & MAYU DUHkERS S ORMREREED ik

(A) 1Z Cryotop® & MAYU O#EEEREEE7RLUT-, Cryotop® 1L, IRIREEZEDIRHIND 4 cm DEZAH
I 2 STHIHE LT, 20Dtk IRINEFRITIEL -, MAYU I3$3—80 °C 07V —H—I(T 5 5l
EL T, TD%, IRIAERTIRIELT,

(B) 12 Cryotop® & MAYU ODOflf#sfE% 7~RL7=, Cryotop® I, iiAZEFz ORI L3I
37 °C |ZHMRL 7= cleavage medium (ZAZV7Z, MAYU 3, iRIAZEF O HFL 37 °C Dk

FL—hD T 2 4518, HESET-,
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Cryotop® & MAYU CiRimRlfEAA To T2t ME T OENEREEER Otk

Cryotop® & MAYU Cifilfiz1T-7- 10 ZDHEEL 1 40 OAT HBEOKRE HEIGER EHR
73 2-1 \RUTZ, 10 D BEOHHERIOERREO NN 79.5 + 12.1 % T 7=, Cryotop® T
DFET-ORIERT 21.2 % (11/62) TH-o7-DIZRL T, MAYU Tix 96.7 % (58/60) Th-o7=(P<
0.05), &51Z, Cryotop® TO¥EFDEEIRIT 19.2 % (10/52) TH-o7=DIZL T, MAYU Tl
35.0 % (21/60) Cér>72(P< 0.06), OAT B DfE MR ER RS~/ MAYU C 16 Of
TR RAT LT, AlfiEtL, 14 OF5 -3EIEIL 87.5 % (14/16), iHEIRIL, 28.6 % (4/16) Th-

f: (2% 2' 1)0
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#z 2-1. EFEHMHL OAT B#ERT% Cryotop® & MAYU (28D

DR 7= 2 DIRNNRER RO gt
Motility Cryotop® MAYU
Sperm rate of No. of No. of No. of No. of
No.of . No. of . No. of .
. density fresh found motility found motility
patient N frozen Frozen
spermatozoa spermatozoa  spermatozoa spermatozoa  spermatozoa
spermatozoa spermatozoa

> (%) (%) (%) (%)

Contl 167 130 (78) 5 3(60) 2 (66.7) 5 5 (200) 2 (20)

Cont2 73 56 (77) 5 1(20) 1(200) 4 4 (100) 2(20)

Cont3 118 89 (75) 5 0(0) 0() 4 4 (100) 2 (50)

Cont4 80 71(89) 5 0(0) 0() 5 5(200) 2 (20)

Cont5 251 203 (81) 5 0(0) 0(0) 4 4 (100) 1(25)
Cont6 171 151 (88) 5 2 (20) 2 (100) 3 3(200) 2(66.7)

Cont7 254 12,0 (47) 5 0(0) 0() 5 5 (200) 1(20)

Cont8 19.6 17.9(91) 5 1(20) 1(200) 5 5 (100) 1(20)

Cont9 173 150 (87) 5 3(60) 3(100) 4 4 (100) 2 (50)

Contl0 520 390 (75) 7 1(14.3) 1(100) 5 5(200) 2 (20)
OAT - - - - - 16 14(87.5) 4 (28.6)
52 11(21.2)® 10(19.2) 60 58(96.7)° 21(35.0)

b P<().05: between values with different superscript letter

*Sperm density X 10°/ml

** Motility rate of fresh spermatozoa X 106/ml (%)

***Average of sperm density & SE (No.1-10): 159.8 =+ 1385

**kk Average of motility rate of fresh spermatozoa = SE (No.1-10): 126 + 1053/795 = 12.1

7% 2-1 |24 B 10 448 OAT B 1 4.0 Cryotop® & MAYU | Z L0z 7= DlnlR:
IEBPERO LA RUTE, OAT BT TH0 ROV Q7280 MAYU DA CORERARLTZ,
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CRAERAfRA D~ ARG T O IEEMHE:

# 2-2 |\TRUTZIOIT, Ahm—& MAYU CHERSREL 7o~ AD K1 ORI X, Hiieks 7Lt
L C, AR 72 (both P < 0.001), S512, MAYU “CUHRSREL 7o~ Ak T OIEBRIL,
AR —THELTo~ D AR - ROb A B SEEER M) 72 (P<0.00D)

£ 22, FEES I OGRS 7~ & FiEERER

Conditions of spermatozoa N Forward motility after thawing = SE (%)
Fresh 3 749+ 72¢

Straw 3 204+2.7°

MAYU 3 6.8+2C

abe p<(.001: between values with different superscript letter
# 2-2 | ZAr—E MAYU CHRifiEaA T 7o~ ARG FO1EEERA 7RUT-, MAYU CTOEE=ER)

HEIEWERA R LT,

HREE T3 LU O IO IE R

2-3A 1TfREAY 2 Hoechs33342 & PI TYLAL 7=~ ADNE T OEI§AE R LUT-, BIREFCOHr
X1 935, Ah—"C1E 1073, MAYU Tl 960, DfE T4 Chh -7z, X 3B ITRLI=doIZ, PIYL
COREFOBMERIT, FHXIE 23.2 + 20.7%  AbT—T1% 62.6 £ 26.4 %, MAYU Ti% 52.8 +
31.0% T-o7z, PLIMARIHFHEX AT, HHEXD 2 KM IR 72 (both P<0.001),

LnUehs, PLBMERIZ, Ahr—XE MAYU KORBIZE T ROV -7 (P=0.76),
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A Fresh Straw MAYTL

Bright field

Hoechst positive
spermatozoa

PI positive
spermatozoa

’ .
4
.
.
»
.
: :
.
,
.
-
.

2-3A. Hoechst33342 & PI CYLEL - e L ORI -~ 2+

2-3A {TRLT=I9IZ Hoechst33342 B~ 2WE 1A IEECH Ve o, PL BEO~m 211X
HECH RSN, Bar OESIT 20 pm THD, BT, Abr—HL O MAYU Gk
B 7=~ ARG -, TR A R U7, Yl IFNFIDIXT b [ To7z, Hald 10 DNA %

RU, IREUIFERTRE T 2R U T, T OB I 12 Yt SVis T B Fe LT



100

a0

i)

20

Rates of Pl-positive spermatozoa (%a)

Fresh Straw MAYT

X 2-3B. Hoechst33342 & PI CYLEL7-Hibds L OGRRRL /-~ 2+

2-3B 12, Ah—FL U MAYU KOOSR #E%D Pl FGMEREBREX D PI A RUT-,

WAERMEL 7= AR — 3 KON MAYU @ PI BRI X L0b A B EOZE0vRE7- (both P

<0.001),
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WFRETARL 72570 DNA DIEH M

2-4 |2, v AR % CMA3 TYsaL 7o REAVRliG A R UTZ, ZhOOFEDRTION, B
e, AR —X, MAYU [XIZEEWTZ RS20 o72, CMA3 YDk FRIZ LD e FiHfebls 10
CMAS [5E 2.4 + 2.1 % TéhoTz, Abr—XD CMA3 (HPERIT, 8.3+ 5.6 % THY, ZOE
FREXEA BB NI ALV 72 (P=0.951), MAYU X0 CMAS [5143R1% 2.4 + 6.4 % CTh
D, ZOFRFAMN—RELFERZTIRLNT (P=0.33), FftfX b 2T o7z (P=

0.461),

Fresh Straw

MAYU
2-4. CMA3 TLALT-HiERS UL T~ Ak T
CMAS3 Bt~ 2R IR Y1155, CMAS 20K Tl g oS g, Bar @
R&IX 20 um THD, A IEHHER 7. B 13AM—CHUSEERAORS 7. C 13 MAYU Ttz
HORE OB RUTC, 3 KOYEITENEI 3 EHRIRIAToTz, Bl CYMESIUT R I
B A= T TCNVRNZE 2R, kUl YOSV I CH A=V %2 QD e %R T,
TR GBI IIAE TOFE CMAS Bt (&), BEAICYMESNT I O CMAS [k

(A) LU THEIHRITRUI,
-34-



TR TR B3R DDA AR I UM A

# 2-3 |2k 2 (X (RAhr—[XE MAYU [X) 38 XOBHEX D~ 20 74~ AJR 1 Bafsdsers
EATHT- B DSNER L OIS AERA R U, o) v (/u~v=t 2L —&—(2 1% ICSI #. 3 OD
PXC 90 %A LD AAFL T2, /3 BERITHHEX T 100 % (99/99) | ARm—[XT 86.6% (110/127),
MAYU [X:T 90.3 % (131/145) Thro7c, MAYU XOSYEFRI AN — X DM TG B2 22T RS
DT H3(P= 0.06), FfEXE DN A B2 RbiT=(P< 0.05), Z LT, MR AR
fiEIX Tl 91.9 % (91/99), Ahm—[XClE 80.3 % (102/127), MAYU XCli 77.2 % (112/145) ThH
o7, MAYU KO AR IA N — K ORI B S X A0 703 (P= 0.22),

REX DM B2 ZE=ZN RS- (P<0.05),
# 2-3 1T, LI BT M AD BB ZA T T R R U, ISBEAA ToT- 14 DREFR

I, XTI 57.4 % (27/56), Ah—[X Tl 23.7 % (18/91), MAYU X Gl 29.2 % (19/78) T
o7z, WG 2 XOPFEFEIE, FliE XLl TR EZER A7 (both P< 0.01), LALZD,
Abr—XE MAYU XOPERIZI VTR, AERZATABNRD T (P=0.28), MAYU Tt
Rl ToT R AT T DI DAEFNVFE AL, DX LRI CIE R 7oA R LT,

# 2-3 12 3 DOXRDEFBIOREERZ R, Ahr—X, MAYU XIS KOSHMEHXOREST
DEEITZFNFI, 1.56+0.17g(m=8), 1.39+ 028 g(m=6). 1.28+0.25 g (n = 6) TIh>7-, Ak
0 — [XOBEFOREN, > 2 XKLL CHE/RZN Rbiiz(both P< 0.05), ARm—I[X|
MAYU KBLOFHEX O E R TZ21, 0.19£0.02gm=8), 0.15+0.02gn=6), 0.15
+0.03 g (n = 6) ThH 7=, AbE—XOIEAFE RN, o 2 XL CHE/ZRZZNRHT- (both
P<0.05), MAYU Cutfsmifieat o728 Al 2E AL, A CHLL, & TEFICREL

2-5 12 MAYU H3RDPEFD itz R LT,
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Conditions of preservation

Fresh Straw MAYU
No. of oocytes 110 137 150
No. of (%) oocytes
0f (%) oocyt 99 (90.0) 127 (92.7) 145 (96.7)
surviving after ICSI
No. (%) of two-cell
%) 99 (100) 110 (86.6)° 131(90.3)®
embryos
No. (%) of blastocysts 91(91.9)¢ 102 (80.3) ¢ 112 (77.2)¢
No. of transferred
56 91 78
blastocysts
No. of recipients 5 8 7
No. of implanted
27 (574)¢ 18(23.7)f 19(29.2)f
(per transferred, %)
No. of offsprings
pring 14 (298) 13(17.) 11 (16.9)
(per transferred, %)
No. of offsprings
measured for body and 6 8 6
placenta weight *
Average of offsprin
EOTOTSMNG 1 2840259 1560170  139+028°
weight (g)
Average of placenta . . .
o 015+003" 01940021 0154002
weight (g)

£ 2-3. PRSI OREEE D 2 RO REG T2~ AT
TR A To T DA TR L OB AR

abed p<(),05: between values with different superscript letter

efehi P<(.01: between values with different superscript letter

*—I DL L T M AL BRI LTI, FIVBDFEAIL VB M ARSI T,
Hivbhiud, W EUEE CAFN I B FOIRES IS E EANE T DN TET-, ZD7=8., FEfFD
KELHEBEEZWECEXLEHFOERNEHFORELIVE D/ TV5D,
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2-5. MAYU "COfRIEL 76 T HROZEF
2-5 |2 MAYU CHetifigat o 7ois R 2 PEFOmitgA R Uz, 7 EEIPRIC L BLBIC

B TOIEATATHELL . & TR
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I ERBLORR
ARZET, Fox 1 MAYU ZABFIL, 20517, T TS T ET AL S

72 MAYU ORI E, IROZETHD, 1)MAYU DL —NROEREILT 7AF 7 LR SEY
THY, FBRCBIEE T DI ENAIRETH DL, 2) MAYU DOFERIHHEME 2 & A, WIRZERITIRIEL
THIHALZ2NZE, 8) MAYU ORI 744 T 2— T ICH DRI A R U2 | iR
TORWRAFO ATRETHY | Bl T O — 7o L A el DD 2N 2L, 4) MAYU
DFEL —NROBESIIBMREED G | filfiRd 2 53 TIT2 528, 5) MAYU CHERifiEL
TR, T A ET)— LD BEL T TS L TREPR D LA ATRETHY, BIIDEEE dish (2
L 7D BOEARIR CIEOITKE (A BEIS D2 LN ATRE T DL, BEFD HIED IS RED
BT, DB D | BRRSIR DR 2 Pa L 72 Th BUWDZ S BT HND, 208D
75, PRARR R OYEA-C1E DAL TR OB T L, BRI CE Ok T3S
ICBRESHTLED, MAYU 13, #labidiia 83712, My IRooks 14 5452 LAV aTHE
B

ERDRFFECOF A D AL, 200 MAYU OFIfEMAFHT§ 228 Tého7z, Fix 13, Cryotop®s
MAYU %AFHL T, @fifs ok ORI EE=RZ LTz, Fhx 13, Endo H2MTo728578
Cryotop®™ COMGRERIAE 1L C BAF7fE R4 3 2l Cc&pioTz [32],
K23 AR, £, Cryotop® DI AE FHFHRORN vy 7 2R LTz, HTA~A7ae’
Ay NCRG LTRET 5 DABERIIENER T M FEGERORN 0y SN2 NI, LL7R35,
ZOBRT R HRSIROREEDS CE G FE MG T DL TER) T,
flfiEts, & ChAIRWERRORFRIRIC Cryotop® & AfU-, Bz i, TOHIE T 2RI, K
T2 BT DIENTE DT, PFF-OIDEHHRSOERZIX, Cryotop® 13& THOHEREI TH D, 728

72BIE, IO RS 1-L0H K&, Cryotop® D HIZHDZEEMERT HIELEL N0, IF1-0
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IRZ TSRO I AN D ZENTED, LILZRING, FE 1D L7272 A X ORI,
RS2k IS Z E AL o7, ZLC, Cryotop® DR 1748 Cryotop® (23RO ZES
B, B DZENHEL) T2 LI,

VARG TOFCIE, Ahr—& MAYU CHUfsliaz To7- 35 S OIS Lo iEdhR et
VARV VRS2 T, EBIT, MAYU Zfiio T~ AN A HisiRE L7235 5 R T ORI IA
— DD T,

OB, A MAYU DD~ AR {2 B~y NCRE (L CEIL7ZZ 83T B, Hix
3 R DEOENE T4 MAYU CHitfsd 288, BT AX v 7Y —% Ao O A ERL . MAYU O
> —NROFE FHFERORNay FIE FEB LT, LLRmh, By Mo TEEO~ T ARG 14
MAYU Ttz 25D~ 255175 MAYU OJERIZHEO T, @izl e S N Clg 145
ZEMETHREECh T, ZHO~T AKEFOREIEFEE HF 572D12id, MAYU CTO=TAREF0
R ER UGS DD DD,

BHREAEOBMOFHEL TE, MAYU T~ ADFEF ORI JONENERAAERSE D2
W%, Abm—L MAYU CHUSRMREL 7RG I, R IR RO S A— %20 Tz, Linlis
30, FHRERS T-C SRR TS 713, CMAS Yt I~ DA A= I GEANT LN o T2,

ICSI T X TOIFFEIL, 3 DO TIRDIEE AL —RLRDIZAEITEL NT DAL
1273 o7z, LT2ido>C, MAYU CHERSERIFLTCRE 3, ROIE B TS BA MIE ST o1 2B Z 5
o,

ARFFE UL, SRS 11 VCOFEFDMEHT, Lo, MAYU DT 5 PCOEE(fA BN L
T VRS A TERRS IV, 6 DEDRE(HT, A EUIBHIC I HEESH TARFL , IilD~T 2
(ZEoTED, BELLTZ, 6 IEDO~T A MEHIFET LI, Fox 13, 5 IEDEFRL L E T =T AL
BRSHVEBEIE, 1ICOL B NBEFNTE VDo T=Z b iR O — 2 DR
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BOEZ AN 2% R T2 D TR NNEE R D, DT, 6 VEDREHIMEHIIERLI-ZEN D,
MAYU (2 &K F DRI AT LT LB R D,

ftme LT, ZOMZET MAYU OFIEVESZE M S CE T, MAYU 1, fvb ook O R0k
WKL SRS RRONE 15N A e NS TE D, Fox DOFEFIL, BB COFHED

BT I — LTSI, DR OBEA OB IBANLDTEAIEER D,
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B=E MAYU ([ZXAEMERS A BB DR 7 aha L DBRFE

FE

F—ro/ 3 BRI, R A DFIERIZETONADIIERD 1%% 5D T, KA
DIFFERDEODIL 15 75 40 17% ThHD, AFVATIX, TOEROBEENADIIERIT 90 %72E
WESILTND [66]. ED7-0 . ERfi7=HIX 1996 F B ADIEEN AVBFITIX, S
FOURE RN TET2 [67, 58] o LinL K AEFED 6-24 %I TR FIETHY, 50 %3z
W TIECHLERESIVTNS [59, 60], EOIRFIZIT, JRiE ) (AR LD A B
TN T CTHHEVIHREDR DD [61], Tz, BADTAXIREIVNEE | [FHRIOFER TS 1
TERDV VN § D LI BER DL O b D (62, 63],

FEES AVBBN I A FIT TRIHHL 722 AL REOBENRRAIRIRE DI Tk & it e 307%
D3 AL BEDIIZAE T LK DD OB CIRSNDIRIE T D, LU, DSABEDE7E
(TR 2 EEFGHL Th, B FOIINE, DNA OF A— B rn<F A, ot Yo
T AV IIREEE IR E DYVAYHADZ HZ 010D [64], Z LT AZRMOEIEIZIE 2 55 10 4,
FNLL EDFEEA DI DB I D, HEHRERR CHEDIVD R B IEA 8L | SHIC
HREN NG E I IEHENSOIZE 72Dl HEELHD (65, 66],

SHIT, BEDEHELZEL T, I HERCZRE PRS2 FTREM K 7 N — M — D HHpE
DE—2%BXTLEIDS LIV L WL HS [67],

LAL7R030, ZREFIED B Tl . LIS F-CREPE T O J703, RN S WO
W% [68,69], ZALLDERHA G, AFHARRRD BRI LIE THOEETHLLEEZ HILD,

LnL7eiin, BARTIL, BRONIHOHERE TLA, FEFRSA DBETFMOBRC, R L1320

GINAAEL KT 2RI DL TER, TOIIZIGE TR, AL, WPREFHERNZREEAS
41-



P DRERDOIE T AR T DT RERM A ZRIHIL C IEH 7RG BUHkA B Hi9 oncologic
testicular sperm extraction (onco-TESE) #4179, IEF7AEHHRRA 0T A7 Tl <Kl 7,
HE PSR ORI G D HHRERAARFISE CHAE IR T [70, 71], BaFfioHh, ZokH7s
KT HEPROUEZA THZ LI E THHEL ), S5I2, ZORAKE T-Hif5ilx TYB (Tris-yolk-buffer,
Kitazato corporation, Japan) AM#EHSALTWDAS, @ELI SO DI AREE - CTho7=L
HENTNWD, 2 FOBGFERAITE IO FOEIME LI ZEAVRIBRSND, ZDT9D,
FEHDS A B IE R RS D o T2 L LT B, Z ORRRA TR U 27 R OFE 1
e RO CL SRR T2 35T 20N 78, Z OB TEEL

Fex 1%, “MAYU™ (STREX, JAPAN) (%] 1C) ZBHFEL ., #iL7z [72], MAYUSI 3D ¥R
SO EERE A FTREICLT-, MAYU® /I Polydimethylsiloxane (PDMS) TfELSH TNV,
ZOEROESE 160 pm THOETHBIEENFL, L, MAYU® 13, FEERSABEDDEOI
TR DI D RE T O WS ERATS FTRE T D, SHIZ, MAYU® OJE[HREHROAEHIE % B | FINH
TR N CRIE OV BIE T DL RIRE T,

BHEE T, BRSSO BRI IS SADIEDNG D, UL, THHDKEE) il
DFIREOIRFEDHETHY  AEFOIRAETITARN [73-79], SHIZ, FEHRNORE F-OBi ED
FDIT DT, BHERFERIOFEE, S W OB 52 D00 iESICQODhiE<
OWETITHRET D2 7 — DRI I 7> T Vel (801,

ARFFECIL, T 1, KRR G RIFOT 01, HHEHEL, B, W7 — Dk
ATl EHIT, BRI A BEORE RIS L O~ A B AE MAYUS CHgisaiza1 1, ~

0 AREEARR) \HAFHNTHE T MAYU® ORI EE LAl 5284 HRYE LTS,
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B ML UURE

1) EREWL gL

8-12 JE45? BDF1 vvAL ICR mice 1%, BAZL T BiEALTZ (CLEA, Japan), 37XCD
~7 Al specific pathogen-free condition (SPF) D4 FClEE1T-72, ~V AT HHH/KEH
HIAGEIT, ZFAiT 8 D 4 8 RFE TN 722 0l cas P — LS - SN CRIE LT, S5 H
DDUNTAETOFIRDHE TUIARIL, CO2 DA IHLIFFAHEIFICIY, 2SS H T, 4 COHE)
WFER Y, TR B EIL RN BT DHEEH A, (LR O BN Z: B CAGESIV T T

e GRFEES:A29-24).

2) MAYURL S T A% F2—7 DESFER L ORMHERE DR

Fox 1, MAYURRB X OV 7 A4 F 2—7 (SUMITOMO BAKELITE, Japan) OWNERIZIREHIE
DR (KT-0177C4436; CHINO, Tokyo, Japan) Z[EELT, FEEHFEOREZRIET D201,
MIELEREZIL, Digital thermometer MC series (CHINO)Z L 7=, MAYU®IS L OV T A4 F =
—7% Bicell Nihon Freezer, Japan) (Z AL, —20°C D7V —H—|ZAN7T-, HFEEEOHIEIX
5 ET 1/l £ 120 73 BIcATo70, ED%, MAYU® LUTAFF 20— ZRIREFR DK
T2 4 em DFFTZ 5 AL, T LT, THHAEHICHIARZERPICIEL =,

HHREL T, Fox 1 LBHHHEDIRELELTZ, MAYU® 20T A4 F 2—7 ZARIRER ORI
5 4 cm OB 5 HEFHEL =, OIS 5 57E T 1 4R TRIEL . ZOREHITIRIAE RN
(IRELTZ,

MAYU® #iikzEsz bEOHL, 37 °C Oy L—ho RIZEE, 10 T 120 AE Tl
EEATS T VIAF T 2a— T IXRIRERZN OV T & 37 °C OERMIC AN, £ DIREL

MAYU®E [FIERICRIEL 72,
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3) < ADIEEARRROIR RIS L OB LR 51

35 VLo 8 #470> BDF1 Dt~ ADOAFHSHkA W HL . MAYU® & 294 FF2—712d0
A ToT2, HAELTORE RSk O BT Bl kiiia 25 V80> BDF1 O~ A5
LT,

~ DV ADREFEZ I RHTKICBL | izl R AREE Tty MTIEA L, LT kR
% M2 medium (M7167, Sigma Aldrich, USA) (2L, /T 2-3 mm OV AR 27255512Y)
W7z, 2 b0/ NSk RAREE 300 pl @ Cellbankerl 2\ M3 sperm-freezing medium
(FERTIUP®, KYUDO, Japan) (2L, 15 S3f#I=sIRICEHEL 7=,

FxlE, 100 pl @ Cellbankerl 33108 FERTIUP® 2 MAYU® 35108 cryotube (ZHTEH> T
VER U7, A< LTEREESEARE 9 D7 /L —T7 1240517 72 MAYU®-FERTIUP®-Slow freezing
(MFS). MAYU® FERTIUP®Rapid freezing (MFR) , MAYU®-Cellbanker1-Slow freezing
(MCS). MAYU®-Cellbanker1-Rapid freezing (MCR), Cryotube- FERTIUP® -Slow freezing
(CFS). Cryotube- FERTIUP®-Rapid freezing (CFR), Cryotube -Cellbanker1- Slow freezing
(SCC). Cryotube- Cellbankerl- Rapid freezing (CCR). Fresh (Control) (X] 3-1. A),

Slow freezing @ group TlL, vV ADFEHHIA MAYU® HHV NI/ T4 A F 2—7 % Bicell I
AT, —20 °C T 2 IifEL 7=, ZD1%, MAYU® L7744 T 2—7 ZiliRER/0FKIT 5 573
[RIZRERL | AZERITIRIES  IAERNCIRE LTS

—7J57C, Rapid freezing ™ group TlL, vV ADFEEMME MAYU® HONE V774 TF 2—7

(S, MRIRZESROZRUT 5 TR BRI MIAZSRNICIRE LTS,

FEBAHRRA iR DI 3, IR DB LT AT F 2—T7 ZEDIZ, 37°C OIEIRFEC
5 53N TINEL . 77 A F 22— PNIZ 200 pl © M2 medium Z¥RINLTZ, #RIAZEZE)SH0H
L7z MAYU® % 37 °C |ZiD 74 h7L—h HIZ 2 Z3fEiEHEL . 200 pl O M2 medium ZH0NL

720 WITFEHARIROHI % 100 pl © M2 medium % Ad7= 35 mm dish (2L, 5 /fEERE LT,
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FEHARRRD 0T 10 %L~ VAR A=, T OIEOREESHRRT 23G D1+ (NIPRO,
Japan) ZfH->THITIL . K 7HREi T, 450 m @ Cell strainer (Corning, USA) TAIBLT=,
AR 10 5314, ~ 7T —F X/ 3\—%Affio T, 9 DD N —T DIEBERARIELT-, K {-0OiEdhE
OFHIEE, 10 pl ORMREL TS FIREI A~ 77— T %o /X2l FL, =TT T,
R80T 5 T ERIEL 22N OHEFO LA F R LT,

FERDREELDRE TIITEBIED 2\ Vot | SRS AR 72 SO & A L QD T4 )

Rz (81,
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A Experimental designs

Fresh

Freezing container

Freezing medium | C

ellbankerl

Sperm Freeze

! )
Freezing speed Slow Slow
Exp. name HMCS HMSS

Mouse testicular tissues (control)
——
Freezing container MAYU" Cryotube | |
e T

Freezing medium o o TIUP Cellbanker] FERTAmp/.E;nkcrl

Freezing speed Slow/;:Pid Slﬁﬁm Slo‘w/\R;pid Sk‘m/'}pid |
Exp. name MFS MFR MCS  MCR CFS CFR  CCS CCR Cont
B Human cancer patient

81, Y RIBLUEMERD A BE DRSSO TR T A

3-1A (T~ ADRERAHRS AR TR T VA | W= T T — | B, B AE—R ., 87

FXCEHEIELU T2 9 IXATRUTZ, (X 3-1B ICEMERDSABEDFRT A ARz, X 3-1C (213,

S MAYU Coo RSSO i 17,
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4) =T ADEENI5E

BDF1 O~ A2 7.5 TU @ Equine Chorionic Gonadotropin (ECG: Aska Pharmaceuticals,
Tokyo, Japan) % [EENIZI 544, 4875 50 K412, 7.5 TU ¢ human chorionic gonadotropin
(hCG; Aska Pharmaceuticals)z#%5-L7=, BFRNZHHH U8 35mm dish (3000-035, IWAKI
Science product debt.) (Z 25 pl ™ M16 medium (M7292, Sigma Aldrich, St Louis, MO, USA)
DRy 7 ZAERRL, 17/V4 1 71(93621, Mineral Oil Heavy, Kitazato Corp) TV, 24 HfH,
375 °C. 5 % CO \TRRELIZA L o —4—TCTH A E To72, hCG 544, 14 75 15 K]
HIZ, =~V ADIVEZARHLTZ, JEEMaPR-# 547 M16 medium FI[mMXL 7=, HHECHTaIE-{-
BIEIRD AoT= M16 medium (287 /L =4%—F(ART-4007-A; Cooper Surgical) Z¥RIIL. A2
Fa—H—T 3N L=, TD%, AoFaX—Z—) 35 mm dish ZEOHL, 207
AL, SRl pREL T, I3, BEERRGEC M16 medium (2L, 37.5 °C, 5 % CO-

DA DA = CHiEA T

5) R RINF~DEHHENEHIE

BEICHAENHD I, s DO 12 = ~(/u~=t' 21 —#— (Prime Tech,
Ibaraki, Japan) (ZHEEL 727 TA~A 70"~y NCHRFIZIEALT [55] [82], 6 7¢ dish D7
(Research Institute for the Functional Peptides, Yamagata, Japan) ZBF#fsekED dish &L Cfif
ML=,

BHEREELT- kS 1% PVP O AN, EBIL QD 12— DIEAHOE -~k (PINU06
20FT, Prime Tech) CifiFx., FElOE = UL 2% .2 52 C, ¥ T OSaERE A UL 7=, %
NI~ ZNEFDEE BN TS F (TE2000, NIKON, Tokyo, Japan) C, M2 medium
(AN~ T AP TIEAEA T, M FAEASIZ~ 7 AT M2 medium H1Z 10 55fHiF
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EL. ZDO%, M16 medium ([ZTBL. 5% CO2 . 37.5°C T 120 AN RAREEE1 77,

6) ~U ARDIEHE I

M16 medium TREREAHL 7% 24 BHFREEL  FEEREEL M~ A SO RHERF ST
735 0.5 H HOL I T ICR v ADIIEIZ, 2 Ml ZE L 7o AL 7=, 1 Lol e’x
IR AIE 510 D 2 AL T, (EIRERE% 19.5 B BT, LB = b= A% S
FIZED, B, LB = b 2D FENEMERL  AEET RN Z &AM LTz, BB

~U A& HEL, B TS, EFOREBEEERBIEEL,

) RNEEE

FEHHERRD Y 7 L, B A ORI LT 120D b LD BENNHST-, Fox 23 5 4D EE

Z R U7 BT, EROREESERR OB T ED SN CUNRUWINSTHY  E D7D DFEEAR

RO B THED LB ATE TR DT THD, TDI=D ., Fox (TG T-2 3§ D40

BOIRNKRERCRAT, GBI T TITFHEDINDEHE, T e Fnn s, &

T RS R T LT BB Th D, ETOREDOAIMILN DN TDA L T4 —DRa o M

5T, SHIZBIRKFDOMIIRE S THEGEE 2T (Test number: 2018-120) . EEEE RO E

L IR ) = 7 D fitis R BB TGRS~ (Test : YSYC-05),

8) HEHLASA B DRSO YERS
5 2 DIBEDRE 7 UL, B RS AL AT (1 3-2A), WIRIHITE
A SRS TG BT TR(ET BB AR DR EAaA I (X 3-2B), Z0i%,

FESGHR A PR KITRBL . T 2-3 mm (ZHIWTL72 (X 3-2 C), ZOAFHAEROA S O
-48-



HIEET 4.02+ 1.6 mg Th-7= (X 3-2D),

9) FEELIA BB ORI B LRV

FEHN A BB OREES RO 500 ul @ Sperm Freeze (Sperm Freeze solution; Kitazato
corporation, Japan, Tokyo) &2\ N, [FIED Cellbankerl (ZBL7= (X 3-2E), ZDOEHAkA
15 531, SIRICHE L=, 21210 100 pl OEGERE MAYU® (2 G, RSO 220
IcBL- (1 3-2F), FEEARRROM A2 Atz MAYU® %~ C 2 BfERTZ—30 °C 7)) —
P TFHEL TV Bicell (ZAGL, —30°C O7Y—H—|2 2 BFIEHEL . HifESE7- (X13-2G). &
D%, MAYU® % Bicell 2350 HL, —80 °C (IR A LEDWEIAERZDARLUC MAYUP % 5 451t
EX(X 3-2H), EIAZEFRICRIESE72(X 32D, MAYU® Z{EAZEHRZN T/ T4 TF 2—T 1A,
WARZERPTIRE LT (X 3-2d),
MAYU® ZfitfigdH&X13, WIRZESRZ OV L, 37 °C I[TIELTZAsy M7 L —bhod FIZ 2 431
ESE72(% 3-2K), 37°C (ZHHEL7= 200 pl @ modified-HTF %2 MAYUPRIZHINL . FEEkERROHH
FDOAST- MAYU®% 3 Z3fiiEL7= (K 3-2L), =0, sk A% 100pl @ modified-
HTF % A7z 35 mm dish (AGC TECHNO GLASS, Japan) (ZL7=(% 3-2M),
23G DVEHTEICREELAHAROM A2 LB 7 | AHRRORRE % 45 pm- D cell strainer TAHLTZ
(% 3-2N, [ 3-20, [ 3-2P), 2 ml ® m-HTF % AiE%ORERICIRINL , mlEE1 o7
(500 g, 5 minutes), %, HFEZBEHEL, 20 ul OPEL7-EEZ% 35 ml dish & _FIZi# FL, 2
XTNVAA N TSI, Dish ZERIBAMETCRIEL R EL-(X 8-2Q), BRTERMED A
TN, BIRIERLD b A DRGNS/ BEDREFARROMA DI A>T MAYUS AEE, FEHED

RueAHERL- (X 3-3),
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20pm

X 3-2. FEEAABEDRIAERMOIE R LB LB

32 IHHISIVTAE R A BB OREHL (A) D OREHSAERRO RS AT (B-D) | s (E-J) | il
FE(K-P) | i@ 7T OMER(Q) Z27~RLT-, Bar 14 20 um Z7RLCU5,
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Patient-B

’

Patient-D x,
.é —
100 pm
X 3-3. KRS ABEDREEARROBAFEROER
3-3 [ ZRIRIED 5 4 DEBEDOREHA MAYU (S A= 5%, BTSN ChlL /- Mg

RU7=, Bar 13 100 pm Z7RLCU V5,
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10) ~TABIOEMEEA A BE DHGERIR% ORSEPIE T Hoechst33342 35 3. 1) Propidium

Todide O 2 EHOLGLEAI L DHE FHRIRREDFURE

15 LD~ ZDSAFT NG H A | RRER X XA 2 o0 T KSR O YA To72,

VDU ALEME FOYIT Diercks AK et al bOJ7EZ1E-T, Hoechst 33342 (H1399, Life
Technologies, Gaithersburg, MD, USA) & propidium iodide (PI) (P3566, Life Technologies)
1772 [63l, 200 pl ® M16 medium (Z 0.001mg / mL of Hoechst 33342 & 0.0001mg / mL
O PIZIINUT, BXOR RERE 2 FREOYLEIRDNNIIS 1.5 ml O~ A7aF2—7 0
M16 medium (ZEFIL, 37.5 °C T 10 fHIFHELTZ, TDODH, TN TNORREIREATAR T Z
A (89441, Matsunami Glass, Osaka, Japan) (2 FL., B/ 3—H T A THEST-, KFXDATARY
TA% b BT OUERL T, AV SADHHT 4V 4 —FUW & FGW A5 7= 30 BEER (X 73,
OLYMPUS, Tokyo, Japan) CEIE&A B /2o7-, FATARORERINIUL, 100 K5 -L L7,

34 DBEDYA. 20 1l DR FIREIKIZ 20 1l @ Hoechst 33342 & PI DIRGHRATRINL, 25
ARZZAIZ 5yl &4 ML, B/ 3—ATATHE-T=, Cellbankerl & Sperm Freeze D7 /L—7|Z 2
BT DDATGART T 2% HE L | <7 ADREF-L R @RS CRISR A ToTo, TNENDAT

AR _EOETOR 2 BIE L CGHEL T,

11) BRERMELT-REEERRD Caspase-3 YufalZ L OFHEANE

FESSHRRD T 712 10 % AL~ UARRIZIRIEL . €O EEBUKIEFEERE T T 7 ML
Formalin fixed-Paraffin embedding (FFPE) 7'r1v 27 &L7=,
ub—ALTESHK 4 pm OUIRZAERL | AATZEN ISR 3703) EHEAT AN T A L
i Bzt T B EARL LT,

SopEgeta) L, 1 IRPTIAL L T Anti-Caspase3 rabbit polyclonal antibody (GTX110543; GeneTex
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Inc. Irvine, USA) % 1: 500 (Z#7BL . 4 °C T overnight [UtSHE7-1%, — Pk LT Horse
radish peroxidase (HRP) % #Z % L 7= anti-rabbit IgG (H/L) goat polyclonal antibody
(HISTOFINE # 424144; Nichirei Corporation, Japan) %3k 30 23St Tf 7ol Ffakk
'E121E 3,3-diaminobenzidine, tetra-hydrochloride (DAB) % V>, SUSBHARIZ A8 36
S TAH L4, Hematoxylin TR 0E] 7577,

A, FEARER 400 FEHZTHUMET TIC 1,000 {EOMEE 2 [RI74 ANBIELL, Caspased DFE
Bz LUTO 4 RONTHHAL T2 AT T Dl (8) DOSEIaFHAILT-, 72720, FHAB S IH
HIE FROMIEE L. B A ORICHVE I IR IOBRIMN T2, Caspase-3 DYLELHIE

13AMEL7Z (Mediridge, Japan),

12) MERHENT
ZNENDOEFI DS 3 BILLEMOIRAT T, 35727 — 213, ttest 8L Chi-

squared test (ZXVAENTEA T2, EHEDT —X I IMHTHIIZ arcsine transformation %1757,
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AT RER
MAYU® 2714 F =2—7 @ Slow and Rapid freezing & Warming rate ™ k%
MAYU® L7747 F 2—7 Dititde JORMRHEE A 3-4 ITRUTZ,

Slow freezing DA, MAYU® (3—20 °C OZ7V—H—{Z Ad7= Bicell OHIZ 120 RS
oL, 54T 24.5°C b —138.7°C 1K FLIZ, Ll 794 F F 2—7 13X 3-4A ITRLT
I, =20 °C DTV —H—|{Z A7z Bicell DHIT 120 SfFFFESELHE, 5 73T 24.6 °C 175
2.6 °C \UK FUT=, 7944 T 2—7 ORATERT MAYUSLOHE) 72,

Rapid freezing D%, MAYU® &0 TAFTF 2—7 ZIREFHEOZK T 5 7 #HESE T 5
53T 24.4°C7)35-134 °C IR F LT, K 3-4BITRLIZIDNZ, 1 5DOREIZERE 3 5&, MAYU®
(3=70°C T Ty, VTAFF 2= 13-44°C Tz, VIAHF 2—7 DINHIHEIZ MAY U™

JOb T,

AR DU T, X 3-4C [ IRLZdD12, MAYUP 13 110 £ C-196 °C =R EFLT=MN, 7
FAFF 2—713 120 B T-196°C 75 0°C 1T FHLT-, FHENOEES L ORI EEE

SR 3 [HHEILA T T,
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Slow freezing Rapid freezing

30 40
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g 2 a5 8¢ 2

g 2 20 =Y 40
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C 4 =~
35 0

¥ 20 —so—d T80 110 120
g 40
E 5 -60
2§ 80
g 2 -100
= 5 -120
3 2 110
22 -160
Y .180
-200

Seconds

~~MAYU ===Cryotube

X 3-4. MAYU® ¢75A%4F =2—7® Slow and Rapid freezing &
Warming rate o Hbig
3-4A |Z Slow freezing TD MAYU® L0744 F a—7 OIREIK N aRUic, V79444 F 2—7
DOHmAEEETY MAYURLOHE) 72, X 3-4B |2 Rapid freezing CD MAYU® L0744 F 2—
T OREIR T ER LTz, 7744 T 2—7 OHEEEIL MAYUSLDG E) -T2, 3-4C |,
MAYUREL I AT F 2—7 OFEEREL R UTC, 7 7AF T 2—7 OImHMEIT MAYURKOGE)

277,
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MAYU® L7974 F 2—7 CHAHRHEL TREERPE TOERIRO L

35 \IRLTdDNT, BRAERREL 7o~ 0 ARG PG 1 O JEEN R4 R, B AL —R |
MAYU® L0TAFF 2—7 COHlELT-T,
3-BA AT ORUEDREF-OEBEROFE, ZAVENDUEDRERA XK 3-5B, 3-5C, 3-5D (TR~
L7z, HHfER ClL, FERTIUP® O2/L—7 OfE -0l L 2.2 + 5.1 % THY, Cellbankerl ™
TN—71% 186 £ 134 % Th-o7=, ¥ 35B (Z/xL7=&Hi2, FERTIUPP®D 7' v — 7%
Cellbankerl OZ7 /L —7I0H A EIIED 7= (P < 0.001), HHFEAL—R T, Rapid 71—
IS TFOAFRIT 101+ 12.1 % THY, Slow D7 /L—713 11.9+ 14.2 % Th-7z, X 3-5C (TR~
L72doIz, Thbs 2 SO7 N—T DRICA R TR )T, Z LT, 77 —Tld,
3-5D (TRLT2IDIZ, MAYUROD Z )L—T DG F-DHELFERDS 18.6 £ 14.7% THY, V7AFF 22—
TOTN—TD 9.8+ 11.1 %IDb I FERIZ o720, BEARZETI AL )T, [X] 3-5E | ZifE)

R - LIBERS FOBIGE R,
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3-5. MAYU® LI AZF =—7 COMHRIREL TR RPIRE FOERRD L

Freezang contamer

MAYU Cryotube

200

3-5 (AL 7=~ T ADRSRNIG - OB BRI, HfAL—R, MAYU® £27714

Fa— T DA R U, K OERIERClIL, Cellbankerl »7/L—71% FERTIUP*D Y )L—7

JOLHEEIZED) Tz, WHEAL—RClX, Rapid D7 /L—"7"CORE 1O A7 RSN TE T

7otz BifEaL 7 —Tl%. MAYUSODZ —F O DTN FGATF 2—T DI N—F

FObEERIEST2D3, HERZETIROIVR) =T, X 3-5E | EEE - LIREEE - Omiig 4 R~

L7z, Bar 1% 20 pm Z7RU ., JRANEERG -, BAVRERRS F27RL TD,
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MAYUCLIIAFF 2— 7 ClfERfREA To T~ D Z0E T ORI

3-6 |2, HUERIRAA T 7o~ D ADKEBENFE DAL 336 LN PI BEMR2-HEIR, HEREA
E—R, MAYU® RO IAF T 2—7 THREATTAERE R U, X 3-6A [T TORYETD
7 DR A R U=, £ L C, X 3-6B, 3-6C, 3-6D |ZZNENDIUBEDM A FA LIz,
Hoechst 33342 & PI TYASNIRHEA YR~ D ADKE F-Oif§% 4 3-6E, 3-6F (T/RLT-,
HEH T, FERTIUP® O7 )V —7 O OAFFRIT 22 £ 5.1 % THo7=DITHL T,
Cellbankerl 27 /)L —713 18.6 + 13.4 % Th>7z, X 3-6B [TRLIZJLHIZ, FERTIUPYD 2 /L—
7% Cellbankerl OZ /V—7"Y0HE I 7= (P<0.001), HHEAL—RTid, Rapid D7 /v
— T OIETOAELFEN 10.1£12.1 % THT=DIZHL T, Slow D7 /b—713 11.9+ 14.2 % ThH->
726 ¥ 8-6C ITRLIZINNT, WiV )V —7 DR CA BRI RHN) o7,
ZLC, HiEa T =Tl MAYU® OV —7 DR OEFERN 13.6 £ 14.7 % Ciho7=DITR}
LT I9A4FF 2—T DI N—713 9.8+ 11.1 % Toh-o7z, X 3-6D | IRLIZIINZ, I7T7A4F T =2—
T DT N—T1E MAYU® O /—7 JObAEICIR) 72 (P<0.05), X 3-6E |2 MCS (MAYU®
Cellbanker1-Slow) DE{{%% <L, [X] 3-6F (2 CCS (Cryotube-Cellbankerl1-Slow) DEi{§a 7~

77
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Freezmg mediun <ont Fet Cellh Fet Cell Fert Celb Fet Celd R N = o WM =
i - 5 ST v
F e & B Fert  Cellb Rapid Siow MAYU Cryvotube
Freezing apeed Raped Slow Ragid Slow 2 I ) ] g
Freezing contnmwer Freezmng medmm Freezing speed Freexmng comtainer

MAYU Cryotube

EB

™ Merge

MAYU-Cellbanker1-Slow 20pn

Cryombe-Cellbankert-Slow 20pm

3-6. BRFERMRE T oTo~T ADRBRENETOAFR TR,
PI MR TR, BfEAE—R, MAYU® BELOYTAFF 2—7 DL
3-6 |2, HHERMEE To 7=~ ARSI T OEME TREB L O Pl EMSRAHHEIL, HHEA
E—R, MAYU® BLOIAFTF 2—7 CHIAEA ToT- % RLTZ, Bar (% 20 pm, HHME 70
A, ARDNFEBR TG F DIz R T,
HHEEClE FERTTUP®*DZ L —7 1% Cellbankerl 07 /V—7 YObATEI KD T, BFEAL—
KRG, Rapid & Slow O /V—7 DICE B/ 2 I RO~ T, ka7 —Tld, 7744

Fa2—T DI N—TF1F MAYU® DY —7 LG EIAED T,
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GRS -~ 0 AR R DDA AR KO TR A
F 3-1 L 3-7 (2, TNEND T )V —T THifsfEL 7o~ MG -2~ AR ICSI 21 7o7
BN TSRO R A MR Big A R UT,

ICSI #%DIFF-DAEFRIT, CFS 7 —T7 WMo/ V—7 Kb A B AR R 2 - 72(P< 0.01),
# 3-1 BLOM 3-TA & 3-TC I TIRUT I TRIAD F AR L, SUREHROTREAIZ BRR7e< . MAYU®
WITAF T 2—7 DL EREITENFERTH 72 (P< 0.01), ICSI ZIZENENDI N—TD 2
IR 7= DR RA X 1ITRUTZ, PEFRO RTIE, 2 ha— /L 7 — T T OB
I N—T IO EEITEOFERTH o7z (P<0.01), LAL7eain, % 3-1, X 8-7B, 3-7C (TRLT-
IO, MAYUS CHES AR DD EEFRIT, 77T 2—T7 D7 NV —T 0B AR

W Th -7z (P<0.01),
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# 31 FRERB L OGRERIMEL 7o~V RO F 2~ RIFFZ

PSR AT TR DN L URE LR

Conditions of preservation
MFS MCS CFS CCS Control
No. of oocytes 259 216 171 183 165
No. (%) of 229(88.4)¢  198(91.7)°  138(80.7)° 160 (87.4)* 155 (93.9)*
oocytes surviving
after ICSI
No. (%) of two- 225(98.3) 192 (97.0) 128 (92.8) 144 (90.0) 149 (96.1)
cell embryos
No. (%) of 38/58 (65.5)¢ 44/85(51.8) 9/49(184)¢  17/67 (25.4)° 50/80 (62.5)¢
blastocysts/two-
cell embryos
No. of transferred 167 107 79 77 69
2cell embryos
No. of recipients 10 8 6 6 5
No. of offsprings 38(22.8)¢ 24 (22.4)¢ 5(6.3)f 10 (13.0)f 29 (42.0)¢

(per
transferred, %)

31U, ENENDT N —T THfHRE -~ A 12~ APIAAZ ICST A To 7t D RF+
FAEERDORERA R UTZ, ICSIBOYIF- ORI, CFS 7V —7" WMilid 7 )V —7 J0b A IR
UWRERTZ STz, IRIAOREARIT, BEEROTERICBIER K MAYUPH A4 F 2—7 JVb A E

(2R T o7, MAYUS CHIRSSIVIAGHEMRMD D OPEFRIT, 79T F 2a—T DI NV—T

abef P<(),05: between values with different superscript letter

cdez p<().01: between values with different superscript letter

JOLHEICE R ThHH-T2,
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3 =, Lo SN
Freezing speed Slow T (T -v:‘) oy
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£ > : ».Q,‘ T j B
B s g%fqig 4 5
40 S
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.QJ

Freezing mediom  Cout Fert Celb  Fen  Celb Control
Freszmg speed Slaw
Freezmg contsmer MAYU TUBE

87, FfERS LU -~ RO T2~ AP
BN T o TR DU FEAIS JTUBEI AR
3T\, TNENDT L —T7 THISIRL =~ 2K 12~ T AP ICSL &1 T 7= D45+
BEARERORE RA A O W4 7R LUT-, Bar 1320 pm, [X3-7C (ZRUIZI IR X, MAYU®

INIIGATTF 2—7 J0b BRAFR5E B a2 R,
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MAYU®RfEFUTAEEL S A BB OREBARAR D ORI E

MAYURZA 322 8125 T AR A BB ORGSR JHR i) i 2 7e o7z,
3 AU BB O RE BARRRAAR ) S ECH | O TSR T CRIZST 228128 T B FOMHET 2 7THe
PEDEN A HHE T D2 LN T2, K 3-8 ITRLTZINNT,, ZOMRBROHEBISEHEL D ~T=Di%,
FORGEARRROIRIEDEDN S THD, LoLieiih, MAYURELEHT2Z8128- T, 5 ADEEAS
THDAE 2T D2 LN TETZ, MAYUPORERIL, FEEDS A BE O FEESAERR OBl Cig 1

RS DL TERWGAES ART D A ORIELARR TED,

MAYU®%/#FL T Cellbankerl & Sperm Freeze TEHARMRD BHERRE 1T 7= 5 ADBEKE T
OEBRE PI RRPESROHER

# 3-2 L 3-8A (2, [BE b A DFEHSAHRIARIEL 7R ONG 1O TR LU,
5D BB DN DOIEENRL, Sperm Freeze TIZ 4173 29.6 % (0—54.5%) THY, Cellbankerl
TITELID 189 % (0—50.2 %) T#HV., Sperm Freeze 2V EIZEN iR ThHh-7- (P<0.05),

7% 32 LK 3-8A [ TRLT=IDNT, 3 ZADNEEDS A B DIE Sk HA TSR CION I T4
Hoechst33342 & PI Yefaz17-7-, X 3-8C |\TRULI-AEDHEE)S, MCS (MAYU®-Cellbanker-
Slow) THY, [X 3-8D | ZT/RLI=AD A MSS (MAYU®-Sperm Freeze-Slow) Téhb,

PI f2P313., Sperm Freeze Tl VI 73.3 % (57.7—91.7 %) THY, Cellbankerl TIZ VI

42.6 % (20.0—80.0 %) THY. Sperm Freeze M EITE s Tdh-7= (P<0.001),
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3R 3-2. FEAABE b ZOTREO LSRR R -t RS TS

Patient-A Patient-B Patient-C Patient-D Patient-E
Age 35 42 26 43 42
Cancer Stage I I I A 1A
Pathology Itseminoma rt.seminoma  rt.seminoma/ mixed germ  seminoma
It.mixed type cell tumor
(embryonal (yolk sac 80%,
carcinoma, teratoma 20%)
seminoma,
choriocarcinoma)
Total number 201 57 2365 38 20
Cellbankerl  of spermatozoa
Totalnumber ~ 40(19.9) 14 (24.6) 417 (17.6) 4(105)2 2 (10.0)
of motile
spermatozoa (%)
Total number of 272 1853 2590 67 50
Sperm spermatozoa
Freeze
Total number 35(129)  352(19.0) 984 (38.0) 30 (44.8)" 14 (28.0)
of motile
spermatozoa (%)
Total number of N.D 20 329 111 N.D
Cellbankerl  Hoechst positive
spermatozoa (%)
Total number of N.D 13(65.0) 108 (32.8)°¢ 46 (41.4)° N.D
Pl negative
spermatozoa (%)
Total number of N.D 69 334 65 N.D
Sperm Hoechst positive
Freeze spermatozoa (%)
Total number of N.D 54 (78.3) 200 (59.9)¢ 56 (84.8)f N.D
Pl negative
spermatozoa (%)

whedef p<(01: between values with different superscript letter
% 32 \TRLIZIOIT, b 4D BE TR TR TET-,
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MAYU-Cellbanker!-Slow 20pm MAYU-Sperm Freeze-Slow 20um

3-8. FREDABE b ADFEFAERRE SRR TR DS FEEE.
Hoechst & PT {4814 DES
] 3-8A \Z, FEH 5 4L OFERAHRA R 72 DNE T OB AR UTC, b ADBFORS -0OIHE)
X, Sperm Freeze MBI EW iR Th o7,
[X] 3-8C & 3-8D | TRGHA A BB NG HkEARZ Bl TSSO TR T2 Hoechst33342 & PI 4
LT, FHNETORE, TRDSIEIRU TS T ORZ7RL T VD, Bar 13 20 um, PI F2M4381E, Sperm

Freeze WEEIZE\VRERTHH-T-,



MAYU®% LT Cellbankerl & Sperm Freeze THEEkARR D BRIERIEE 1 To72 b A DEBE DR
BikHRkD Caspase-3 YetiZ XA

* 33 LIX 3-9A (2, b AOFERN A BEOFERE AL SRSl 7R H Rk Caspase-3
TY LT FERZ RUT, R O FIZFE ST, Caspase3 I X RISz,
Cellbankerl ® Caspase-3 25O 34.8+24.6 THY, Sperm Freeze ™ Caspase-3 f&
PRI 62.7 + 59.9 Th-7z, ZNHLORIZIL, ABZRAETRbNer-T- (P=0.36), #
fREX D Caspase-3 FEMERIIAOD AL 215.8+321.5 Thbh-o7-, FHEX LM 2 ROMCIIAE 7%
(ESZYSY gVAvIRSY

3-9B |Z Patient C @ Caspase-3 DYEfERARLUT=A3, Patient C 2 HIZZHONE 70355
N7, Patient C DEHERMRZOREHEAECIX Caspase-3 MBI MER TX7-23, Cellbankerl

& Sperm Freeze THFSHMRAHIGEL T, FHIERTDZENTET,
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3% 3-3. FEHEDBABE b ZOREEABRRO BRI D Caspase-3 YefafER

Cellbankerl Sperm Freeze Control
++ + =+ - 4+ + =+ — ++ + + —
Patient-A 163 761 76 95 739 166 55 177 768
Patient-B 20 945 35 21 917 62 26 742 232

Patient-C 6.5 45 932 16 35 30 939 275 6 395 908  46.5

Patient-D 05 105 958 31 05 175 945 375 15 285 9485 215

Patient-E 22 651 311 16 112 6359 3326 203 16 509 463 11

Total 29 8895 3907 174 152 7994 3872 3133 235 658 3239 1079

++: A dark brown coloration reaction (Caspase-3 reaction) was observed throughout the cells that
was too strong for the nuclear structure to be clearly discemed. +: Weakly positive (£) in the
cytoplasm as a whole, but in a part of it a localized course dot-like or continuous Caspase-3 reaction
is observed. +: Caspase-3 reaction is observed around the nucleus or the entire cytoplasm, and the
nuclear structure can be observed relatively clearly. —: Unclear Caspase-3 reaction in the cytoplasm

7 3-3 12, 5 ADFEERD A BE O RS BARRkE BfSRlAEL 7R BoRk% Caspase-3 TYLAL T
A RLUTZ, Cellbankerl & Sperm Freeze 7 Caspase-3 FaPHIIZ I T, BrtfX Lok 2

XOMIZITA B LRZ I RO DT,
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The average number of Caspase3 negarive cells

Cellbanker! Sperm Freeze

‘Neg.alivc(-) APseudo positive A Positive(+) APositive(++)

()
X 3-9. ¥ERAAEAE b ADKEFAIRROTHERAFR D Caspase-3 it

3-9A [ THERINAUIEE 5 44D Caspase-8 YLttt ia RLIZ)N, AR/ AT RN -T2, X 8-
9B |Z Patient C ™ Caspase-3 OYxtafitFA R~LT-, /£ EA3 Sperm Freeze, /& 173 Cellbankerl
CHIRSRMEA] ToT- Yl D, Bar 13 200 um, X 3-9B 45 7% Sperm Freeze, /2 T4
Cellbankerl CTHUSRIEA ToT- YL @B Tihd, Bar 14 50 pm, FHWADEFARLTODD3,

Patient C 2 OIZZ DRSSO,
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SIS BERIURR

SHCIRAT= I FBHIEREO AT HATIX 10 HAIZ 1 AThHD, EHIT, BREEIITHY,
Tow—I INTz— AR RV Za— =T N T —VRIES Chd, HARET V7T
1%, 2D EIVBIEFIDOBEIMEL Ao TS, LosL, EDETEHIIEFENL 16 m D 40 mdd
HCTHY, ZAUTRESE HPEO BREHIE E0D, DSABEDIZIERFDOHTARTA AT E LT
DINT, FHESNIHE FORAFAHEES L QDD RO s IFgE R n, T ORHIT
FE IR S T 272D OMENLS AT TN ST D,
ZZC ARFFECIE, R RO B A 5 82 BIEL, L = 7 —TMAYU® | &
WERDITAFF 22—, WL, 3o JONHG ek L7z,

MAYU®POD L — N3 DESE 160 pm THHDS, 774 F 2—7 %G CESERIEL LD
%, 900 pm 72577, [} 2 (R 2512 MAYUROIEET, 343 Slow 7> Rapid Tébham N BER/
{ITAFF 2—7 OIEEIVHIEIR T LIz, Bz oM EF=RI, BRI —40 °C Atk
Z ARl | FREHICE SURICEE T A2 LR | MR R A O AT E N RESIL TN D
(80, 83, 841,

2 1738912, MAYURORS &, 7744 F 2—7 0% Rapid X T8 Slow [XCH 0 Edl 2
FETHIENTE, EBIC MAYURITRAFRRD 77444 T 2—7 J0b | Gl FA-322805C
7o MAYUCOHGHSRFEDIREDS, AAFE0EB R A G2 T2 B2 B, DED | A
FROJFEEOIE N, [FICEDHGERH COHRSRROIRE 2 W 8B 52 DEE 2 D,

MAYU®72& DBRGROZ 7 — THFEHEANEL | T 2—7 7ol OPEROa T F— | T

DR N0 | BABCRO AT — IR FARRR O B BN IR R b 7o b EESIL TS
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[85] . ZHE T EHAEIRD WIS DY G, A — 3 BRBCRO AL L TS TET2 [74, 78,
86] . LML, WHA TR 5720 DA —DESIE 300~400 um T, MAYU®D 2 £2LL FOJES
ThbH, ZNHD RS, MAYUSIBHHCROT 7 F—ThHY, ZOMSILHHERMRD TRA R
7EEBEZBND,

Cellbankerl & FERTIUP®%~ 7 A& EAAkoO Hisa: L CHEFIL 73113, Cellbankerl 7%
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