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Fertilizing Capacity of Fresh and Frozen Spermatozoa
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(Divector : Prof. Akiva Yajima)

BE BFoBBEREIRCEREEIATV D, BBEOZREEECE L TR s RIEiR K I h
Tuwigl, &, FRERMBIHROBTREYTRARLEOCMNT I L, FEREC L IZRBELR
L7,

SR, EERONEERE 0214061 L, BRI BRI —-BERHBEE®, 1) Bovine cervical
Mucus Penetration test (BMP test), 2) Hamster test (ZSPT), 3) Triple stain # (AR test), 4)
Hypoosmotic Swelling test (HOS test), 5) BT BHERTEE, OB THEEXTHEL . FERE
ik, KS-II#EH A L, Program freezer IZ & b IREEH#%, BWEEZRTICHRE L. TN TORBKIIBEEE
FRAERPEH L, BB TFEELYM L, b, SB3ETFERE LY, A, 20X10¢/ml F
i, B, 20~40X10°/ml, C. 40x10%/ml LI ko 3B 458E LU 7o,

D BEHOFHERARL, A BELCHIVEVWERYREDL, 2) BEHED BMP test &Ik
B ArREEEER, ABKCSWTEBET LTV, 3) Hamstertest it X 3R AK TR, B, CE
RS RTRICE R e o, Lal, Mo AR, ARCEVERLB, 4 HOStest T,
RO EFET G-type LR, B LRICAEREIRD LRI, 5) Triple stain #TiX, &
%D Acrosoma Reaction (AR) RiIRRBWEHA AR T, BENBRCEELRERX ok, 6) B
FEBBITEE T, LHDUND 45 £ — & —QEERET LT, IBRIIREFEIRLTV22 L
DHER & T,

UEofEREYL b, AR CIIBREIC L DEETECORBHIMEL, SRENMET T2 & A2VHB LA,
LIch o CZRFIETR, WREREBORKICHEPNEETH S Z LavREIhi, EFEE TR, HEMK
X W ERISENTESTRETH D & ENRFIRIC L DB b ok ot

Synopsis Although frozen semen is now being used clinically, the fertilizing function of thawed semen has
not yet been evaluated adequately. The changes in frozen sperm functions were evaluated and the changes
in regard to the fertilization phenomenon were also investigated. The collected semen was evaluated by
the following function tests, 1) Bovine cervical Mucus Penetration test (BMP test), 2) Zona-free hamster egg
Sperm Penetration Test (ZSPT), 3) Hypoosmotic Swelling test (HOS test), 4) Triple stain technique (AR
test), 5) Semen Auto Analyzer. The freezing medium was KS-1I solution with a program freezer (CRYO-
10). The results were as follows: 1) In the BMP test, the frozen normospermic group maintained fertiliz-
ing capacity. 2) There was no significant difference between fresh and frozen semen in the penetration rate
of ZSPT except in the oligospermic group. 3) In the HOS test, there was no difference between fresh and
frozen specimens in the number of swollen sperms whith endured freezing and maintained the sperm
membrane integrity. 4) There was a tendency to compare to that of fresh semen the increase in AR in fozen
semen, but it was not significant. 5) There were low values after thawing except for LHD, but there stiil
remained fertilizability after freezing. In conclusion, there was no reduction in fertilizing capacity follow-
ing freezing through out the sperm function tests.

Key words: Semen cryopreservation * Fertilizability
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1234 HERTFE T OTRERIET 2%

WBE, RO, SERERER L 0 IERECRHE T 5 e
W, BxOREBEVHBINR TS, —F, BF
DEFERGINE T ZEHELI h>2H Y, AIH
AID-IVFY®, 7o &¢, zoffE Jic X bK< BER
IR TWS, L LEEREBEY A
AIH TORIRRIL, Filf o R OERER & 5
HEERTL TP, SR X DT
BEOETHZORALHRINDH, O
BEhTuwiny, SEOHRICK TR, HHiGRH
% DREFHREY STRBR LEOM TR L,
FARERAFIC X B ZERE (OB B & LT,
Fio, BRMCHEVRE T2 ZRFIERSE
DEFOHERGEOF R WTREL, 28
TFHETOEERE TR TERL $ERELL, ¥
BESLETHHOHET2 &, HERR FE
fep K OBREN & E173 % EE8hE F o5 Capacita-
tion % #&C Acrosome Reaction (AR) & & T
HHH L EAL TREERCRAL, IBCES,
FOZFEREEL YN TH O X TTRDO L 575
HOMBHLBLEC s, L O TR &
LT, BFolkrAvic, D v BHERKRY R
Wik FEEsERE: (Bovine cervical Mucus
Penetration test, LA\F BMP test) : ¥5F D:E&)
BREAHEHRICCHE, 2) ~ARA 2~ 1LL 58
FZ¥56e3 8 (Zona-free hamster egg Sperm
Penetration Test, L T ZSPT) : Capacitation
EARYBZI LB FOXZRKELXHE I
Hypoosmotic Swelling test (LI HOS test) -
BT OTEREYBROBEBE L >THE, L
Triple stain #1c X % Acrosome Reaction ® &
# (LLUF AR test), 5) BFHBSEMCL 57
A — & —DFHHE (Semen Auto Analyzer),
MRFE

RN RE, EEROREED BEH2145E L
fo. BEBRBUIAFHCT, 37C3047, ®iL#
B, FEI-BBREELXRITL, TREER
HH, BEBIHEEFRGAHE L, BENOBTE
B b, A, 20X10°/ml %%, B. 20~40x10°/
ml, C. 40x10¢/ml LA ko> 358 L, BT
DFFERF S OFE FRBE LR L7z,

1. BT oBkEHE

HERELSHEI 5

BT ORERENER, ERERICIVELR
TR BOBRERFREOCEERELEA L, 7
Tebh b BRFRICE KS I ER L, HEAER
Program freezer I CEREHIICIT O, B h
Tk, KS-IT e 1 1 TREDHE, A b
v — &I A L, @i Program freezer % H
Vv, HREEEBERSER~—5C (—=0.5C/min), 10
4R hold— 5 °C~—80C (—10°C/min), 5 7
hold i TEBEAIIZIT o7, BEERPICRAFL
7o, BRI 2 ~ 8BRS RAFEL, AfEII3TCO
BIRB I X h B X, SEREEERBR Y T
L7z,

2. BMP test

BMP test (%, Alexander®® F ¥ ic#¥ U T1T
W, D D VIR OREI OV TARR Y
AT L (K1), # v 7Ri20.2ml OBALER %
EAL, DO ULDBRICTHREL TRy >~
BEHRBRTET 2O I AEME2AE2» » 7
WALT, BRICKE LA, 30, 60, 905Ky 7
AR A —NVDADIATA N7 I 2 ERZE
%, 100f5H 5\ iX200f5 TR L, REFERE
BMEREIE L, HERELCHERIBERBEL
BOEAEOEEH v 7120.2ml TEAL, FERER
EERE I AR A, BIERfTofk,

3. Hamster test (ZSPT)

flat capillary tube

1) C — thawing at
room temperature

3)

at room temperature
0.2ml of semen

Penetrakvaiue (mm)
I

X1 BMP test DHE
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Golden hamster Semen

hyperstimulation (PMS-HCG) (iquefaction)

Swim up method

Oocytes coliection (from tube)

disperse the cumulus
(0.1% hyaluronidase 15 min.)

l washing 3 times v

washing (centrifuge 230g 5 minutes 2 times)
remove the zona-percida Control the sperm concentration

(0.1% trypsin 3 min.)

v

lwashing 3 times
(preincubation)

zona free hamster oocytes

@ @ in?inagn ?"/

».,- Mineral oil

>+~ -incubation medium
(final sperm concentration : 5 ~10Xx10%/ml)

vy

incubation (3 ~ 7 hrs)
37C in air (or 5% CO, in air)

Microscopic exam,

X 2 Hamster test DHE

1 BROERER

X 2 ¢, Hamster test'®®DEX/RLICH DT
B5H, MoORBUE, 6 8ERED B E Golden ham-
ster 1z, PMS 30IU, hCG 301U # 512 C:B8E
MEBAEEL, JPEX D EFIRL A, 0.1%Hyalur-
onidase I TIN AR Z I W Br &, 0.1%Trypsin
KCERREYBREL, »Or LB TREYHREL
TRWIBTFO e v 7RI, 20~30EDOILHE
LR L7,

2) BFONE

BE X W7o B ¥k ix Swim up % 30~604 [ 4T

Hypoosmotic solution

(150mOsm Medium) 1 ml
Sodium citrate 2H,0

7.35g/1
13.51 g/

Semen 0.1m!

l fructose

37C, 30~60 min, incubation

|

classify a~g type
Calculate Swollen sperm %

HOS test D

1235

L, 2ME%EEHES~10X10°/ml &725 X 5 cii%
L7c, WS R L SOE R L 728, mBWW o
BERY Mz, BUBFCTHRERFRYESR L,
FIZ604 D Swim up T L7, 2 EH%#E
BB THREFAEL .

3) B R O¥IE

FBFIL3 ~ 4 RROFEEOR, BRIt L 7.,
BEEEME, 3TCTD5%CO, inair FT4~6
Rl & L7c, BTFRAQHEL, JHMRRANOET
BB O RZALAT R R O BEM R O FEFRIC X D THT 2
fo. BRI Iiehks, RALCINED
el oTtRAREZEE LI,

4, Hypoosmotic Swelling test (HOS test)

HOS test i¥, Jeyendran et al®D HELicH#e L
7o, KRBT fructose BE 7 = VEEF F U A
Bl lcRBESRLEBRBEESFK (150
mOsm) AW, ZOERBERKIMl LK
0.1ml & #ES &, 37C -+ 5%CO, inair T T,
30~ 605 RS E A fT oK, 40051 CHERL 7.
BERBEBBOIFATEMAL R LB FRITICX
h a~gtype CHEL O 3)., HK100LL Lo
BFrx# %, Gtype ALER OB EKOEAE Y
B LA, BREBKSE®E, okl
{bEEXEH LI,

5. Triple stain 12 X 5 AR O#8ZE

PR OEERBKE D AR 13, Talbot et al.'¥as
W& L Triple stain 5% T frork,

D $1EBEORE

BB R OCHRERFRBEIL, B LIE#37C

(a) (b) (c) (d} (e) (f) (g)

2

a . no change
b~g : various types of tail changes

(Jeyendran et al. 1984)

BAE T o 58
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RIERAEF OB RICBI T 5875

£1 HEETEOEERO HE

HEmME43%9 5

®w O H wmOfE % S
(x10°/mD) Count Motility Count Motility “Rate n
(X10%/ml) %) (X108/ml) (%)
(A, | 11.6%5.70 | 41.914.3 | 11.29.9 | 21.7+21.5 | 46.6+45.3 | 46
o5Blo | 35.3£36.7 | 48.6414.5 [ 14.7619.4 | 27.8+24.5 | 51.1243.4 | 52
S8 |87.6237.5 | 61.217.2 | 39.4+30.0 | 40.9+21.7 | 63.5+29.4 | 116
Total | 68.2445.7 | 56.5+18.1 |30.5+28.6 | 35.4+23.2 [ 59.3+35.4 | 214
T154f 2 %trypan blue 3R THE L 7o, &F 72 BMP test 905 EDOHIERTH O H#s
3 Y ¥ 4 0
® trypan blue % %1%, 3 %glutaraldehyde oD | e 7
TREEL, REKATKELHRER SR, (KSID | @ &
2) #H2BEORE (Al | 24.0£16.8 | 3.0%5.2¢ | 10.0%6.4
.4%Bi b Y .8) ¥ T40°
0 4AB/13mark rown - F?H 1 iD #T40C 5 N 33.5+18.2 | 3.0£1.8* | 12.2+10.4
Si% g, REKCTHhEBRER I,
3) &3 BEORE 5C 47.0+13.4 | 17.5+10.6* | 26.4%10.6
v~ T0.8%Rose Bengal (pH 5.3) #& ©25°C20 Total 41(.1i1’7).2 14(.0111.2 19.5+12.3
S e e =§2 =37 =42
BRIREE T, KEERER SR, Bkw1,000 L n n=sD | @

I TERL, 100~4000B T 282 L, AR X%
ki,

6. T BERITEEIC X A RTH O HE

WA AT R OGRS B O FEIR LTSI L, ¥ T
B & fEiT#E (Computerized Semen Auto Anal-
yzer HTM-2030) i CHETFEE, EBERLHEHL,
FIBRAEZRERELBERL TV LHERAIZh T
HLTFD 5 HBIZDWT, HEHIHE CHEREL
7z. . 1) mean velocity (mic/sec), 2) mean
LHD (Lateral Head Displacement, mic), 3)
mean lineality (%), 4) progressive motility
(%), 5) mean frequency (Hz)

Y 70 E

1. BREBOBTHLER

F 1 IR, RO A, B, CEHTORT
BE, EBX RUBERYRLE, A BFOZ
BFIETE, pEROBRERMEWER L ZED T,

2. BHERTH D BMP test @ H#

HiERTD BMP test DF¥{EIT41.1£17.2mm
ThY, BEETITI4.0+11.2mm THO7,
#E# D BMP test T, WTFhoBFIB\WTLHE
BIrETLTW, X oTHBEHRD BMP test ©

mean+SD (* . p<0.01)

%3 Hamster test IZ X 528 AR EREHIE O HE

(X10°/mD R A Al H R ®
(B, | 5.33x8.11 | 0.56=1.67¢
5Bl | 8.06£8.53 | 7.14%9.16
5 41.5+39.2 | 36.5%35.6
Total | 36.5+38.3 | 21.7+25.2

(* 1 p<0.0D

ETCHEERFRIFEL RITTHELEHRET
% 1ch, HAERMRE IR & P 0> Swim up
17\, BE BMP test T L7c. £OHKEIX
R2DZTEL, BBRBTR-TWThOBETLE
B LR LT,

3. HEEEIH D ZSPT R AR

A, B, CEBED ZSPT OR AR HERIBICE
WTHET S L, B, CETREENKORAX
iz, BRENRD LDk, L LEHEHED
ABOBRARIBEREET LTV (F3),

4, FFERTH D HOS test D L
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F 4  FREREAEO HOS test @ H#
G-type Total
(X 10/mD) -
WA "’ W & Al ® R %
A 5.7+5.0 6.245.9 | 57.6+8.1 | 51.4%13.8
(B) 15.9410.8 | 10.4+4.5 72.5%7.6 71.8+17.0
20~40
&8 25.7+9.2 22.4+5.1 75.1+8.3* 63.6+13.2
Total 18.0412.7* | 10.3+6.0 69.8+11.8 62.2+16.3
(n=57) (n=40) (n=57) (n=40)
(*: p<0.0D)
E£5 FERMRIHED Acrosome Reaction D LB
UR R
(X 10¢/mD)
Fresh Post thaw Fresh Post thaw
LA 28.04+14.08 | 21.56+8.54 | 16.46+13.30 | 19.67+18.86
2522 25.30+12.41 | 21.17+8.89 | 24.70+14.26 | 28.78+21.11
59 24.32417.80 | 21.79+10.26 | 24.76+19.29 | 25.20+24.59
Total 95.65+15.59 | 21.48+8.98 | 22.32+16.80 | 24.52+21.30
ota (n=82) (n=50) (n=82) (n=50
UR: AR *¥#&EZ X0 B
R:AR %z LBt
%6 Semen Auto Analyzer IZ X % HES 1 O Lk
mean velocity mean LHD mean lineality prog. motility mean fre%uency
(X10°/ml) mic/sec (mic) (%) (%) (Hz
AN | EER | HEN | SR BEN | BER EEN | RER | RSE | RS R
(A) |[35.93 28.85 2.42 2.82 61.73 50.46 29.33** | 15.69 5.55* 3.77
0=20 | +5.68 | +12.43| +0.85 | +2.15 | +14.21| +18.56| +19.81| +12.59| +1.55 | +1.77
(B) |34.70* |[23.63 3.03 2.89 64.20 49.13 28.10 15.75 11.37 3.16
20~40 | +8.95 | +11.25| +0.99 | +1.53 | +7.24 | +22.05| +21.18| +13.34| +20.63| *1.78
(C) |[36.93 32.63 3.55 3.08 58.14 49.75 53.25* | 22.75 4.86* 3.19
40~ ¥8.32 | #15.21| *1.21 | +1.64 | +7.16 | +18.18| +21.40| +12.99| +0.83 | +1.78
36.15* | 28.87 3.16 3.01 60.29*  |50.36 2.2 |18.13  |6.22** [3.29
Total | +7.62 | +13.3¢| +1.20 | +1.75 | +9.63 | +18.29| +23.83| +12.60| =+8.83 | =+1.64
(n=105) | =73) | (=105) | (n=73) | (@=105 |@=73) |®m=106) |(n=73) |(n=105) | (n=73)

(* 1 p<0.01)(** : p<0.05)

# 413, HOS test kT 5BIALER VG-
type AL R X HRERIER THE LD TH B, B
#EHID G-type SEHIEALEKIZ, 18.0+12.7% T, &
FERLRHS T1310.31£6.0% TH h, BiZ L L TH
BIETFTLTW., LiL A, B, CoOEHFTI,
FREMBCAEBEZXRD Ok, B, HEH

DBALRDOF11269.8+11.8%, HiERLEHE T
1262.2+16.3%TH b, HEAHRICE\TERFE
ERBOEIRDLIT, BREMBRCEVLTH
SEE60% L EDEIALEZ R L T,

5. GEFERTHE D AR D HB
HASBIDEY) AR Ri222.3+16.8%, HESRLAR
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BTI1224.5+21.3% CTH o7 (E5). A, B, C%
L AHEBATRICE T, EEBC AT 5HEY
ERTHWEBEDOZEIRD Shichot,

6. BT HEREITEREIC X 5 EEEO L

TAERBE LBIE L T\ LHBI I ATV BT
A — 2 —DRFEREROMER, ThTfhE6DZ L
<, 1) mean velocity: 36.15+7.62, 28.87+
13.34 (mic/sec), 2) mean LHD : 3.16+1.20,
3.01+1.75 (mic), 3) mean lineality : 60.29+
9.63, 50.36+18.29 (%), 4) prog. motility :
42.27+23.83, 18.13+12.60(%), 5) mean fre-
quency - 6.22+8.83, 3.29+1.64(Hz) Th o,
velocity, lineality, prog. motility, frequency ©
FAERIER OMER, WREMOMEEL CEBIE
TLTW, LaL A, B, COZBEOHETIT,
EDRFT A -2 —THHERBEXYRDT, ZHBTIE
R 7o RB b h e vote,

% E 3

RERDO—RHIBRRE L, BHOESS, %
WEBESZERE L T 530 LTV v, X
DURBEREXEBICIHET 5700, SEE%
ERENVBFEIh, BRICHAIRBED TS, &
NOOZFEREERE R, FHEBT RV TIREK
DEEDD B DY, BRERFBEFCBEL TR
FEa LT B,

b M F A R A O T A 1319544 12 Sherman
et al A TEEIFIR A FD THRE L1z, D%,
FAERER « BERE - RIERFESXELE
DHEEHMz b, KSBERCHAIhS X 51tk
D, MBBBINLBEILS Y €V v L IIEEE
Bx R RER OB & Program freezer %
ICHALICEREEORBTH 5., HERERIL, B
TN T HREEOERELHET I LD EEX
FREEAR IR T A, SEFEH L KSII
5\MX HSPM Tk, BEHBICH L Y v BRESE
W, % 7:15%-Glyecerine #f# f L CiHEERE > &
z, KewlBOFHELIRB I EhT 5,

B pH OBBZ BT 5729, BEH & LT
KS-II ¢iX Tris-Glycine %, HSPM Ti% Hepes-
Glycine ML T\ 5, S D DODOHEHRER
DKRERENL, F1KSI ek 208HOHF

HEMIE43%9 5

RTHs., CORERERFOIEy FELros
VIR TFOREEREEML, RECHERDS
EERTW3, BB FOMRBEEL LT,
KS-II Tk a $E%, HSPM ¢ glucose % 5 8

LTWBETHD, TOWMETHRERICENDD
bhicoid, WEBERSEFERCSLTL Y
HREERAZ oD E#RII 1,

WS HECBEL Y, BRIV 5 CECoRE
BREY T AR BRICE[BTNETDH S,
5C/min Ll EDEI&THAIT S LIBEHR K X
DRETFHELHERBLRbRLS L HEIR T
5. KA E AL (—5°C~—80T)
XTELRDBELOHICEBTHLEND BN, &
HEE 23E + X T % Program freezer & EHIH
DENC gap DM E UBRAERICEE LY RITT & #HH
Ihic,

BMP test iZ 3\~ TR B © Swim up
BT, CoBFETHFOREEM Swim up §i
LHLABCERL, BREAFRI BT OESRE
WCREERRIFL T\, ZOE X b Glycerine
s &EDIRFERERI OVERE D, BERERCLEC
HY, FECATERREEERCET SRS BET
HDHZEVHER I T,

EEEDOD 5 HM L NERME & O BMP test i
B L7 Urry et al. WO 13, BB
BULWTHERKEHWE LTWw5, Takemoto et al '?
3, EEEDODBETD BMP test [T <T20
mm U EERLIELTWAS, ThHbDEEL Y
BMP test 7, ZHHEOREL L CEELNVEY
hS AR EEESHRIE RS,

IVF REZREEROKEHZ L 5 &, BMP test 5320
mm U ETHIEFEELYET L EWME"IRT
Wa, SEIDORERT, BEHROEEEFED BMP
test ¥HEI26.4mm TH H, Lip>TLSED
WEEZEET 5 L IEEFCR T, FERSRhEE
THRISZEENREINRTWBEELON S,
LsLishin, ABROZHETRER CREEREE
CEWTH ZOEEHICEZETET, HEDOHERK
ICARRETH B = LAVRE X T,

ZSPT D¥IFEFH#E & U T Polansky et al.!9i1,
IVFRr D Z XK L ZSPT & o5t o 510% %
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cut off B & &%, Urry et al.'?%, HiSEHEEE
FCIHEEZ RDICFEDOREFNT L D 20% L L, Fic
Kyouno”i230% % cut off fH: L T\%, L»L
1987 D WHO G IR = = 2 7 LI BV T,
ZSPT D¥|EREENFEH I T isy, Zhids
TORNSEBREVRERD & L0, HEEK, HER
M, BT ENoERIFHLED, FHRBCE VT
XEI I, ~BOEELRETE I\
CHBRINS, LALERALSEIDOBHEEEORKR
TIRIEHEZE I FEH36.5% %~ L, cut off (H*
30% & LT, BEHIFESFIR TS EE X
bhsd, —7F, ABOZRETIE CREmEEL
AL, BEZLCR U TERBHRESEELE L,
BRAERETO~RTHSH Z &M,

BERBEBRIC KT HETEROBLELERERY
BEBESEELE»ZERbL, BFOZFEEN
DIFE L I Twb, Vander Ven et al.'®% IVF
REiz HOS test #M4T L, SR L AINE X C
60% Ll EDBALERARLICERELTWB, &
DFER L VKT 5 &, SEORRTIIEREERE
FoEEECELR L, THEEIXIRSRIh
TWABZENHERIER S, ZHXBEEXEND T
e, RECETRMEOEBSBENEERTD
B DI Z EHRBL TV 5,

AR test DfER T, AR RHOFEMEREELIZHT
N ERATAHZ LD, EWBEREE cEERLR
t Capacitation " HBETH D EE 2 bh 5,
De Jonge et al.?i3 IVF program T3¥&00 & K5
¥OD AR RizZ 137 p>o7: & L, Pilikian et
al? B HER TAR BB LA TS L5 4[H
DO L FE—HT2|EX LTV 5,

BTEBBITEERIRLL  OlERICE\TH
WHRTWAD, FDT 2 — 2 — SRR &
BIE L T\ B D\ F M T /a, Sandler
et al. VDL TIX, IVFBEOIIDOZRER & xfth X
B 7o fE R, Autoanalyzer TZRBEHRIZENRD L
o b o, motility - lineality - LHD 7z & ©I8
BTehottd: LT\, Bz LHD 232.8mic bk
TINURZR L TCWEEIX b, LHD & D
SHE LBIGRANEV & LT B, A Holt et al.®
DL T, IVF Bz 3\~ Tid velocity 5325~ 30

=+
=]

H

1239

mic/sec L ETCEZRBEERIE L /b, Fiz30mic/
sec LA LTI ZSPT 0RARS LR T L#HE L
T3, SREOEEIBROER T LHD, veloc-
ity A REERERICET 355, mean LHD
v32.8mic Bk, velocity % 30mic/sec LA ETH B
EWOHREREE, ZoOFELI Y ZRBENIEHER
TLHROSEFEINTVBIEERREL TS,
LLEOBIRERA & W BREEERE IR T
DZFEEBEE » HHWI T 5 1 b, Z0EHEE,
REEE, RAXR, EBHEESEIEEMERETLITHE
SHERINTWDZENHBA L, L2 T
BRI O>TEDEENELETTEZ X o
LHREIhD, —F, ZHRTEARETE, REZE
s LBSREm C OB M L, MAERSAEL
FREE D TR, THEMETTLC L
DA X DB B2 & Teote,
BRERETISHETETACBERICAEEIRS &
EXbhBHD, FOBBEIIOTIBFOTHE
BEEAXROBTATILENRDA S,
X 773
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