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EFFECTS OF CONCENTRATIONS OF BOVINE SERUM ALBUMIN
ON IN VITRO FERTILIZATION IN RATS

Masashi Mi1vaxg, Yoshihiko Hosol, Kyozou Utsuwmi,
Seishiro KaTo and Akira IRITANI

Abstract

Effects of crystallized (cBSA) and essentially fatty acid-free bovine serum albumin (-FA-
BSA) on in vitro fertilization in rats were examined. The optimum concentrations of cBSA
and -FA-BSA for in vitro fertilization in rats were 1.0-8.0 and 1/2-2.0 mg/ml, respectively.
The minimum concentration of BSA for sperm capacitation and penetration into zona pellu-
cida in vitro was 1/8 mg/ml in the both cases. In a medium with insufficient BSA, the rates
of eggs penetrated, undergoing fertilization and with pronuclei were decreased, suggesting
that sperm penetration and/or pronuclear formation was delayed.

-FA-BSA was more effective than cBSA for sperm capacitation and fertilization in vitro
in a medium containing BSA at a level of 1/8-2.0 mg/ml. However, more than 8.0 mg/ml
of -FA-BSA showed a cytotoxic effect against spermatozoa, i.e. sperm motility was dramati-
cally decreased and no egg was penetrated by a spermatozoon.

As BSA concentration was increased, pH value of a medium was decreased. It was less
than 6.9 in a medium with 32.0 mg/ml of BSA. Adjustment of pH of a medium with 32.0
mg/ml of BSA to 7.4-7.6 improved rates of penetrated and undergoing fertilization eggs in
one of three lots of ¢cBSA, but not in others.

These results suggest that -FA-BSA has stronger ability of inducing sperm capacitation

than ¢BSA in rats.
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4 0B OMiEIL, ZOEMMERS EMET VT3
VHABOFETICBWT, NHLELFRL L )iz, 7
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CFIEFHLPIIERTRAELY TV F U NA R
¥ —Tid, BB OEEENIBSA L b EWVBSA D,
CBSAL W SIBEWICT 2 u Yy - ARIE2HET X
101D <ow 2Tk, BAOTNT I VR BMEBSA
(cBSA) DBED, SAZTHIIBIEZTERIIOWVT
BREfshTwa’ 18,



150 =% ER-MH# £F - N

v MIBWTR, v VMEBLIURATLTI VD
BNZH~OHEHHES 2128 hD | (BSAKT v F o
BRI BRF BRI 0T EMNRENTW S,
ELICBSADEEN, v FOBNSHIIKRELEE
¥52 52 0BOD T35, LL, 5y hiC
BT, SThoDT7LVT IV OBERHENEDLES
CEBBRICEETADIIoVT, SR LE SN
T,

AR, —HIZTy boKASTHICAVLRS
cBSA DUEBRBBRELSVICHEHTFBRELYHS 2T
bz, EFEOEAEIEVBSAD S v Mist
TRIZBITIHRIIOWT, cBSAL BRI T2 2 &
*HB L LTITo 72,

MERUBE

BAROHEEG T THE SNz Wistar RND21-26H
BOLEMT v i, 23:00-00:30 ORIC 10-15iu®
PMSG#{ES L. £ D #48EMI#%1210-15udhCG % i
5L TBHEINFRE 21T 5 720 hCGESH D14-16B:R 12
B ARER L7, IBEEMIEL, 79R5714 v 2 v —
LIRT, B/ S5 714 o TRbIIIARY MROBEER
IS TR R L - F RS OMIc, HH Lg% A
niz, EREtEHVT, INEBKE? & BRI A
TNLIFERELL . B — IR T3 2 9 B
HCMA L TR L 7214 18

BRI, Y VMETNV T I V% E&F 2 WBIEKrebs-
Ringer’s Bicarbonate!® 23 (LI FmKRB & B&&) %
ERL LT, Zhiz o, 1/16, 1/8, 1/4, 1/2, 1.0, 2.0,
4.0, 8.0, 16.0 3L U°32.0mg/ml D& ZMEY ¥ MiE
7 V7 3 ~ (Crystallized and lyophilized bovine
serum albumin, Sigma, L TcBSA & BE). & 3
WIREIRIFBRE A Y S MMiET V7 3~ (Essentially
fatty acid-free bovine serum albumin, Sigma,
LIT-FA-BSA L BEED) 2N 73BN THF ORI
RO EIT- 72,

6% AL A2REAS0g UL Lo RZ OB IME T v
F O LARE A SIREL oW E AT — .,
B S5 7 4 Y FOBSA % & F L VERKEFHIZAR, 15
2057 IRBEAT ARER RN (37C, 5%CO0., ZE& 95%,
BH) CHELZ. BTOBRRLHEH-> T, BB
EER L7, 0.4mIT 275574 v 7 v —LHIZA
N, KBS 74 TR - BIBEOBSA% St
Wi, LEROFEETHES- 1012 ML, ThAs50
FFIF M 25— 5.0k, KEEV AKERBANIHBEL C

W= - IRRGESERS - A B

AIEREITo70 29 LTER SN - RIE BB OB T3
BB, hCGEFD14-16BME ICIFR AT » 5, F
FROEH L TR S W BRI T h 70075
EMZ CEBEIT > 72, 5-6BFRIREE # A S BN THE
ER. PFEMO B L, 2.5% Glutaraldehyde % &t
U BRI (pH7.4) THEBMEEHR. ) L BE 10
%RV~ (pH 7.4) 12X o T8-201M ., %E
E L7, BEELIF120.25% Aceto-lacmoid Tt
. BTOBAOHE LT IIRBA L B TFHEIB oK
EAAEZRARGE T CHIZ L7, B O TR 121850
X 10'sperm/ml T - 7214 18)

cBSADRINZ X 2 BBWOPHOBIL ¥ AL 728
W, BEERLFELBE 2.0mg/l) @7/ —NLy K
2ECG0.IM-) U BEE R AT, pH 6.8-8.0 0#
BiZsWwT pH 0.1 MROXERZ/EY ., BEROG
ERBT DI LICE o T, BTORTRERER TR L8R
TRICEERBBOpHERAN, 2B —HOEBRIZB WV
T, 32.0 mg/mlOBSA* &L ¥EHRD pH% 1N-
NaOH #HWT, 74-76ICHIEL ThOBT ORI %
% b IR ERICHV 72,

# S

A DREDOBSATETICE T AHEFRANE, 2
FE LI o NI E ISR A L T B 0K
R&% Table LIZ7RL 725 cBSAD A £%0.5-8.0 mg/ml
DEBFHTIZ, THELIRIZ, WTFNLOBSABETIC
BLTH90% 2B L2EESEON, BRELERT
Hol, cCBSADBENZO&ER LT -EESIE, 20
BRIZ»2b 6§, BTRAINKS & 052 LIpgss
BT L, 1/16 mg/mILA FDcBSAL 2 & T 4 WIEHT
FTRISLKHETFRANVFEBS N 2 Hh o7, 1.0-
8.0mg/mlNcBSA % &L BB T3, ZHE LI
95-100% DINFI2 B\ T, MR ERNICBRA L M FH
A, AR E TEL Tz, 1/2 mg/mloig
BEX T3 RAETFRANE, S ENROE T2
AONBLDOD, T BETHE LI D80% AT TEEE 1
EL T/, ThIIx L, cBSAREA16 mg/mlbl k
%6 WNC1/4 mg/mILTFToORIZBWTid, %452 L0
KPR 723 TR L, ARSI VIET L7z, & <,
1/43 £ U°1/8 mg/mlDKRE NcBSA % &4 X IZB W
Tid, R LIRS HI0% IR T LTV BT TR L,
IS DZHERLINDI0% LI AT, SRERS-CHEERIICE -
THRALETHESE AL TBY., BFEAD L VITHE
T DOBENRD TR SN,
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Table 1. Effect of concentration of crystallized bovine serum albumin
(cBSA) on in vitro fertilizaton of rat eggs.

BSA Number (%) of eggs
concent-
ration Exam- Penet- Undergoing fertilization
(mg/ml) ined rated
Total With With
enlarged pro-
sperm head nucleus
32.0 50 6 (12) 4 (8 3 (75 1 (25)
16.0 52 14 (27) 14 (27) 7 (50) 7 (50
8.0 49 48 (98) 48 ( 98) 1 (2 47 ( 98)
4.0 83 83 (100) 83 (100) 0 (0 83 (100)
2.0 46 39 (85) 39 (85 2 (5) 37 (95)
1.0 75 65 ( 87) 65 ( 87) 2 (3 63 ( 97)
1/2 61 57 (93 55 ( 90) 11 (20) 44 ( 80)
1/4 59 24 (41 24 (41) 23 (96) 1 (4
1/8 41 16 ( 39) 16 ( 39) 15 (94) 1 ( 6)
1/16 38 0(C 0 - - -
0 41 0(C 0 - - -

Table 2. Effect of concentration of essentially fatty acid-free bovine serum
albumin (-FA-BSA) on in vitro fertilizaton of rat eggs.

BSA Number (%) of eggs
concent-
ration Exam- Penet- Undergoing fertilization
(mg/ml) ined rated
Total With With
enlarged pro-
sperm head nucleus
8.0 14 1(7 0(C 0 - -
4.0 45 14 (31) 13 (29 5 (38) 8 (62
2.0 18 18 (100) 18 (100) 0 (0 18 (100)
1.0 36 36 (100) 36 (100) 0 (0 36 (100)
1/2 49 49 (100) 49 (100) 0 (0 49 (100)
1/4 50 41 ( 82) 41 ( 82) 22 (54) 19 ( 46)
1/8 24 23 ( 96) 23 ( 96) 18 (78) 5 (22)
1/16 37 0( 0 0(C 0 - -
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-FA-BSAIZDWTFERROER % 1T o - # £ % Table
2138 Y, -FA-BSADBE4°1/4-2.0 mg/mlDKE#
BTIE, 80% B 2HVERE LIFRIE O, -FA-
BSAIZcBSAX ) bEVIBEIZBWTSH, T v b DS
ZHIIHRENTH o7z, L2 L1/48 L U1/8 mg/mlo
RiZsWTid, cBSALFERRIC L FHEE*RAET 5
RFOEEI0% 2B, BTFRAT AR E
RO LNz, —F, 4.0 mg/mlz Bz 5 HEBEHE
WIRED-FA-BSAOTFAT T3, cBSAICH~N, FEL
CEHELNFEIET L, 8.0 mg/mll ED-FA-BSA
Y EUEERP TR, T2 SHEIIBE Lo
2o BSABRMX TiX, BT OEBHOKTIEL -
yA

ZRETZHEINIZcBSA. -FA-BSA & (22 #& LR
ROFHVBSARERXICBWT, Bhr -7z (Fig.l), —
51/4 mg/mllF OKREBSA % &t B2 T,
WTFNDOBSAEZ W BAIIBWTH, Plate 1IZ/RT
£ %, PFHOREEIGTET 2REMHIE CBES
h7: (Fig.2)o 2O &) 2EEIZ, 1/2 mg/mlll b
DOBSA%X EUEBBEFCTHONZHINIZ, 3EA
CEBIhRd o,

BSADRINC & ), BSABEDHEMIZ & b % - 72pH
DETHPRED LN DT, cBSARMIZ & 5pHOZEAL
(22 TTable 3IZ/R L7z, BiREOBSARMIZL Y,
pHY D2 W ET 325255, THREOETOER &
LT, pHOETIC X 2EERELSEZ Sz T, IN-
NaOHTpH#7.4-T.61Z#1E L 723 %A CH T+ % B &e
BL, TOBMTEMACHRBEE2IT 72, TORKE,
Table 4IZ7/RL7: & 512, -FA-BSA TSR OLE
PRED b NG Hh o 72755, ¢cBSATiZLot No.l2k - T,
ZHREFELICEEINL,

100— o c-BSA
%
® _FA-BSA

SOF—

Polyspermy

0 L& 1 | 1
1/8 1/4 1/2 1 2 4 8
BSA Concentration (mg/ml)

16 32

Fig. 1. Incidence of polyspermic fertilization in
vitro in a medium with various concent-
ration of bovine serum albumin.
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Fig. 2. Relationship between bovine serum
albumin concentration and the occur-
rence of abnormal fertilization in vitro.

Table 3. ph Values of modified Krebs-
Ringer’s bicarbonate solution
containing various concentrations

of crystallized bovine serum

albumin
BSA pH Values
concent-
ration At After
(mg/ml) insemination incubation
32.0 <6.9 <6.9
16.0 6.9-7.0 6.9-7.0
8.0 7.1-7.3 7.1-7.3
4.0 7.3-7.5 7.4-7.5
2.0 7.4-7.6 7.4-7.6
1.0 7.4-7.6 7.4-7.6
1/2 7.5-1.7 7.5-7.7
1/4 7.5-1.7 7.5-71.7
1/8 7.5-1.7 7.6-7.7
1/16 7.5-7.8 7.6-7.8
0 7.5-71.8 7.7-7.9
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Table 4. In vitro fertilization of rat eggs in a medium including 32.0 mg/ml

of bovine serum albumins after adjustment of pH to 7.4-7.6.

Lot Adjust- Number (%) of eggs
No. of ment
BSA of pH Exam- Penet- Undergoing fertilization
ined rated
Total with with
enlarged pro-
sperm head nucleus
cBSA
1 + 32 30( 94) 30( 94) 0( 0) 30(100)
- 32 8( 25) 8( 25) 2( 25) 6( 75)
1 + 25 25 (100) 25(100) 0( 0 25(100)
- 23 4(17) 4(17) 4(100) 0( 0
2 + 59 0( 0 - - -
- 24 3(13) 1( 4) 1(100) oC 0
3 + 28 0( 0) - - -
- 29 8( 28) 8( 28) 3( 38) 5( 62)
-FA-BSA
+ 29 0 0 - - -
- 26 0 0 - -

cBSA : Crystallized and lyophilized bovine serum albumin (Sigma, No. A-4378).

-FA-BSA : Essentially fatty acid-free bovine serum alubumin

A-7511).

%

AERIEALBSAD T v FMESNEHICHET 5K

Bid, ZHRLIVE, B UBANETEEOESTEA
DREREOEEGL HLHET S L, cBSATI1.0-8.0mg/
ml, -FA- BSATI31/2-2.0 mg/mlT&H -7, T—
FYNLAY =TI, BSAIZE F h 5 BEBiBE A BSA D
Truy - ARIGHEEENEBET S A0, KBRS
AROEN-FA-BSARL W HEMICT 7 0V — ARG
RFRTIIEIHMESATVARIO LY gy 55
NHRAE—ERRY, Ty PTi34.0 mg/mlE®B X T
-FA-BSANRTFET 2 &, NSRBI ES w2 L

(Sigma, No.

LMl ol, 85128.0 mg/mlE B X T-FA-BSA#S
FETIHEE R, tLAT Yy MEFOERMHIHE X
N, BT 2 MREREANRB SR, CORE
LM TRV, (DNAZX -5y F TIZBSA
DdHBHVIIIEBE O T I 2/ERWE. 5V I3
DHRPRE B, 2Luib® D d7r0v—sRKiED
FEMIZL > TBSAOHFIZHTIHRLBRFL T
L0, BREBRTIIENTHIBITIASRETCEIONES
BEHFLTWE, REPHEDEOFEREEXONS, ¥
7oy MIREN TV 2BSADLotMIEASKRE VI LS, ¥
HFEOERIIL > THIOONRTEYS, CZCFEH
L7:cBSAIZ2WT b, Lotic & Y pHMIER DO SR
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Plate 1. In vitro fertilized eggs fixed 5.5 h after insemination. X600.

1. A normal egg with male and female pronuclei.
It was inseminated with preincubated spermatozoa in mKRB including
4.0 mg/ml of crystallized bovine serum albumin.
2. An egg with dispersed chromosomes (arrows).
It was inseminated with preincubated spermatozoa in mKRB including
1/4 mg/ml of crystallized bovine serum albumin.
ES: enlarged sperm head, FP : female pronucleus,
MP : male pronucleus, SPB: second polar body, ST : sperm tail in

vitellus

BENEL(RLo>TWwE (Table 3), L722%o T, K
EEBIZAW-FA-BSAOLotic MM H -7 L b H
EFBRTERW, L2 LEERICHW/-FA-BSAR,
1/8~2.0 mg/ml DEMEICE VTG DR
¥MEERL TS,

AERTIR, WTROBSAICBWTH1/16 mg/ml
UToORETRIELIF~OBEFRAVZEDOLNT, T v
MEFAEMI BV TIFIBAT SIS, A% dlEd
1/8 mg/ml EOBSAFLETHSL I EpHLIEZ-
72 (Table 1,2), $7:. BSA%* & 2 WEFEH P TIX,
3 o7 T BRAIISED b o72ht, BARGLS)
DHETIE, bFLLEFOLZHRELI|IHELSN TS,

o DEBRTIE, HTFOZHEEEORRE,» SIFL
L, BRMRE R Tk o PR EY B L URE
WHEASNTWDE I EICME, FEFFHKIC4.0mg/ml
DOBSAXEITNTHBY, TNV EBFREART S &
XUISHOBICEASKTWAZEHEREEZ LN,
<% A TI0-50 mg/mlDcBSA:2 ELEERF LBV
T, BFRA, THE LI ES T 5 2%, cBSA
& T VB, FBECTHBENE VT 19, Hoppe
and Whitten 7 {2& 5 &, =% 2T, 3.0-30.0 mg
/mlDcBSADBEIZ BV TEE L - ZHEESF LN,
COBRENBERELEIONTVS, Ty FBWTL,
16,0 mg/ml#% 8z 2BSA .2 & L B EHE TIX,
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cBSAY*HWABEIIBWTH, THENFHL »IET
L (Table 1). TOHICBWTY YA LBHEICRZ -
Twb, Fraser and Drury ® &, ¥ 7 228V T,
EETREORET LR TCREL -HERER LI
12, 32.0 mg/mIBEDCBSADHFENLETH 5 Lk
RTWwb, L»L., Hi#ENOBSA%ZIMR % &, Table
3IRENRB LD IZ, BEROpHIAELIETL.
cBSADBEH16.0 mg/mlx Bz %L, pH 7.0LLTIC
FCRTT L, TIA, T—=VFUNLRAT—RT v b
Tk, 770V - AREOFRLENTHEICIE, pHT.2
PEMEEE SNTWBIZ 1D L he Fraserb DHE
£26) LOMICFE DS,

ConEIiz, 16.0 mg/mlE i 2 ABSA% EL-HER
WHIZBVWTT Yy METEIEELZHEIC. BAE
KAMETTA2EEAE LT, pHOEL WK THEEO—
DrEZOLNRLDT, 32.0 mg/mlDcBSAB & U-FA-
BSAZ &L EEBOpHE, 7.4-7.6iC F TIN-NaOH %
HOWTHIEL7-%. FHROERY T, FOHE.
cBSATid, LotMzEA"kKE (| Lotil & » TidpHMA%
BB EEL, o BAERIERATELRZVDLD
bdHote LL, —EOLotTIZEL { THEMNMWE
L=z eds, 2% EHeBSAIZBWTIE, ERICH
W AREEB O, BSARINC & 2pHOET A, &4 %HH
RETOEENO—2ZE2 515 (Table 3, 4), -FA-
BSATId—2DLot#MEF L7210 F ¥ v, pHOH
E#b Fo THRomMEMNRONT, ZDERICH
W-FA-BSAD BiRE CHBRPIFET A2 LB
CHErSHBEEZOND, BSAY T v PETOBASN
TOSZHIEHEHES, THICHER CBRET 2123,
cBSATI31/2 mg/ml (#7.6 mM). -FA-BSATIZ
1.0 mg/ml (#3.8 mM) D EHFHET L LHPLET
HYH ., 20OREHCBSATIZ16.0 mg/ml, -FA-BSA
Ti34.0 mg/mlzBL 5L, THECELEIEL 5,
T—NVFUNLAAY—IZBWTIEBSAN T 7 a v — A4
RIS CEBERT I EFHoMISRTE 1D,
BSAIC& $ h 2R, ZOBREML B0 1D, &
DL IIZBSAN, BFEOBFELILAFa— Vi
EE L. BOARELEL, »5vidEBtoMmcEs ¥
BrEXLRTWAL 25 KERTIZ, -FA-BSAA
4.0 mg/mll EEBEIIETNIHE, T v MESR
BIRESLAVWERIEON, TNV FTUNLAT—D
KERA, oL T LA EH IRV LATRE
B, RYRIIBWTE, -FA-BSA, 15 mg/ml Ol
Tt Fraction VOBSA EF LEEOZHEIEO N

3, L2L, Luib!l) RXT— A F o NARXT—HFOD
Truv—-sREnRRErEL(EETCED L LR
B EHED S HIZEW-FA-BSAR, 7 AMFOE
B#RENT & OTMEEL FE T & 247, ZHHEERE
RBEETELZWVO ZEepmonTnsd, v bbby
ZTi-FA-BSAIZ & 2T, BENT 70V — &R
RSN, THROYBIIORNLRV, RERTIE
HERENF~NOBTFRABIIPVTRE LT 2VD
T, v FcBWTh=wALEL & 52, -FA-BSA
LE-TBENDT 7uv—aAREMHRSN, BF0E
B EBEE Y T TIlko TV AT HNMIESFEL LN A,

Sy Tk, ZILATFO—LOERMZE D, BSAD
BT OTHEFREND, ELBITHI A6 N
TWwad Y, LdioT, T=VFrnbsRxy—10 %
< A19.2L 22 BT, REIBRINIC L D, BH
Fruy— s R s LELLHIC, Ty b
BWTY, BB AL ATFO— LASHETFED
KB RET A0 bnrEILNLY, EHITHL
W % E L+ 5, LanoLas and Roserrs (1985)9
I2&BE, BSAD A2 WIIME TNV 7I V2L FEN
LB LOFETICBWT, BEettnaL 2570—
VHABRICHAEES OB SRS, T2, BTFOXTHEE
W5I1212, BSAWEERTORLEMT ILEND D
Zehb, BSARKTORASHEILATO -V E
BRETHEEZLNTVEY, 1/8~2.0 mg/mlDfEw:
RETIX, -FA-BSADHH cBSAL D T v VBT O
HEEIS 2 /ET ZEAMNEV 2 L5, REROKER Y
LEEEND (Table 1, 2), ThHDZ Lh b, -FA-
BSADHTMEL LI L AT 0 — LR EHRE % B <
VER A5, cBSA X WiV = EASRIMEE N5, 4.0 mg/ml
DLED-FA-BSAMELETHI EICED, 9y M BT
PHILRATFO—AABERESH, BoA 7Y
FA—DMFICEELRT LIRET S L. BRED-FA-
BSAHHETCREBTFOEBEOETHEEI Y, -FA-
BSAA Il EN I CEU L - ER AR T L b RHATE
%,

FERIZBWT, BSAFE?1/4 mg/mllA T ORE
TR, WTFROBSAILBW T L EERICKILE TR
BARETHHFHIEESN, BSAOREDOETICE-
T, SHEBEBRMET TS L L b0, THEREGHE
CETLIHMMALYVEC 2S5 LARBEE N (Table

2), ¥7:, BVBSARETILBVWTHETH- 2
MO RE (Plate 1) OBEEIZEG HTid % v,
BSABEA1/2 mg/mlA LORIZBVWTIR, TD X))
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BREMILALBEIA LY (Fig.2) Ztd 6, BSA
REOETHZIOREORREEL LN,

3 #

EEEY  MiE7T VT I (cBSA) LEEBBEESE
TVMET VT I v (-FA-BSA) OEYR., 7 b0
AR RIZTEEBIIOWTRIT L7, cBSAZ 5 U
IZ-FA-BSAD 7 v MENSZHIC BT A RERE X,
NEH1.0~8.0 mg/ml, 1/2~2.0 mg/mlTdh - 7z,
WFOBIE~OBAICIE, ATEEL S FICTHOBIC
L Eb1/8 mg/mINBSARVEE L, BRERE
LVEVBSABET Tz, SHELIROETE LB
(2. ZHEES-6RFMICIIT 2 EEL 2354, BALHTE
HWERET LW FOHEIHEML., BFRAD S5V ITH
BERICERL2B OS5, BSARBEHN1/8~2.0
mg/mlOEHETIX, HFRANEL & U BT AP
Fid, -FA-BSADO KB > 7225, 4.0 mg/mlll Lo
B TlcBSADH AR R - 725 cBSATIE
32.0 mg/mlOMEIZBNTH, ZHINHE S 795,
8.0 mg/mlll LD-FA-BSAASERBADIHFEET S L.
BRPIIBTEBSEOBRTIBHEIN, T o7 P
PELhE»oT,

BSADBEH16.0 mg/ml%#z 5 &, HEEEOpH
PTOUTIETL, RMRETO—EHTH 2 Z & &
ZAoNDT, pHET74~T7.6ICHWIEL7- ECERIZH
L72t 24, cBSATIILotiZ & » TEL  SHEFEH
AN/, -FA-BSATIZRIZ ) SHIIME LN L o 120

DEoEr» 6, -FA-BSADFHcBSA LD T v
FOZBEMRHEMER TRV Z LATRIEE T,
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